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PREFACE

The first edition of this book, Diffusion of Innovations, was published in 1962. At the time, there were 405 publications about this topic. The second edition (and revision), Communication of Innovations: A Cross-Cultural Approach (co-authored with F. Floyd Shoemaker), was published in 1971, nine years later. By then the number of diffusion publications had quadrupled to about 1,500. Twelve years later, when the third edition, Diffusion of Innovations, appeared, the total number of diffusion publications more than doubled again, to 3,085. Today, another dozen years later, the total number of diffusion publications approaches 4,000. No other field of behavior science research represents more effort by more scholars in more disciplines in more nations. The present book is based on a broader foundation of diffusion research than the three earlier editions.

This book is both (1) a revision of the theoretical framework and the research evidence supporting this updated model of diffusion, and (2) a new intellectual venture, in that new concepts and new theoretical viewpoints are introduced. The stream of diffusion scholarship over the past fifty years or so represents both similarities and differences, continuities and discontinuities, and so must my four books, each published a decade or so apart. By no means, however, do I seek only to synthesize the important findings from past research; I also strive herein to criticize this work (including my own), and to lay out directions for the future that are different from the past. I titled the present book Diffusion of Innovations to identify it with the fifty-year sequential tradition of diffusion studies marked by my 1962 book of the same title.

Most diffusion studies prior to 1962 were conducted in the United States and Europe. In the period between the first and second editions of my diffusion book, during the 1960s, an explosion occurred in the number of diffusion investigations conducted in the developing countries of Latin America, Africa, and Asia. The classical diffusion model was usefully applied to the process of development that was a priority for these nations. In fact, the diffusion approach was a natural framework in which to evaluate the impact of development programs in agriculture, family planning, public health, and nutrition. In studying the diffusion of innovations in developing nations, I gradually realized that certain limitations existed in the diffusion framework. In some cases, development programs outran the diffusion model on which they were originally based. Certain modifications thus were made in the classical diffusion model.

The present book also differs from its predecessors in that it reflects a much more critical stance. During the past thirty years or so, diffusion research has grown to be widely recognized, applied, and admired, but it has also been subjected to constructive and destructive criticism. This criticism is in large part a result of the stereotyped and limited ways in which many diffusion scholars have defined the scope and method of their field of study. Once diffusion researchers became an “invisible college,”I they began to limit unnecessarily the ways in which they went about studying the diffusion of innovations. Such standardization of approaches, especially in recent decades, has begun to constrain the intellectual progress of diffusion research.

Most past diffusion studies have been based on a linear model of communication, the process by which messages are transferred from a source to a receiver. Such a one-way view of human communication accurately describes certain types of communication; many kinds of diffusion do indeed consist of one individual, such as a change agent, informing a potential adopter about a new idea. But other types of diffusion are more accurately described by a convergence model, in which communication is defined as a process in which the participants create and share information with one another to reach a mutual understanding (Rogers and Kincaid, 1981). In the present book we seek to show the improved understanding that can be achieved by conceptualizing certain kinds of diffusion in light of this convergence model. This emphasis on diffusion as information-exchange among participants in a communication process is found particularly in Chapter 8 on diffusion networks.

The present book makes use of the important concepts of uncertainty and information. Uncertainty is the degree to which a number of alternatives are perceived with respect to the occurrence of an event and the relative probabilities of these alternatives. Uncertainty motivates an individual to seek information. Information is a difference in matter-energy that affects uncertainty in a situation where a choice exists among a set of alternatives (Rogers and Kincaid).

One kind of uncertainty is generated by an innovation, defined as an idea, practice, or object that is perceived as new by an individual or another unit of adoption. An innovation presents an individual or an organization with a new alternative or alternatives, with new means of solving problems. But the probabilities of the new alternatives being superior to previous practice are not exactly known by the individual problem solvers. Thus, they are motivated to seek further information about the innovation to cope with the uncertainty that it creates.

Information about an innovation is often sought from near-peers, especially information about their subjective evaluations of the innovation. This information exchange about a new idea occurs through a convergence process involving interpersonal networks. The diffusion of innovations is essentially a social process in which subjectively perceived information about a new idea is communicated. The meaning of an innovation is thus gradually worked out through a process of social construction.

My thinking and writing about the diffusion of innovations has benefitted a great deal in recent years from my collaboration with three hot young diffusion scholars: James W. Dearing of the Department of Communication at Michigan State University, Arvind Singhal of the School of Interpersonal Communication at Ohio University, and Thomas W. Valente of the Center for Communication Programs, School of Hygiene and Public Health, Johns Hopkins University. Professors Dearing, Singhal, and Valente read and critiqued a penultimate draft of this book, a review process from which it emerged improved.

Throughout the present book we seek to represent a healthily critical stance. We do not need “more of the same” diffusion research. The challenge for diffusion scholars of the future is to move beyond the proven methods and models of the past, to recognize their shortcomings and limitations, and to broaden their conceptions of the diffusion of innovations. We offer this fourth edition as one step toward this important goal.

Everett M. Rogers

Albuquerque, New Mexico

I. An invisible college is an informal network of researchers who form around an intellectual paradigm to study a common topic.






1 ELEMENTS OF DIFFUSION



There is nothing more difficult to plan, more doubtful of success, nor more dangerous to manage than the creation of a new order of things…. Whenever his enemies have the ability to attack the innovator they do so with the passion of partisans, while the others defend him sluggishly, so that the innovator and his party alike are vulnerable.

—Niccolò Machiavelli, The Prince



Getting a new idea adopted, even when it has obvious advantages, is often very difficult. Many innovations require a lengthy period, often of many years, from the time they become available to the time they are widely adopted. Therefore, a common problem for many individuals and organizations is how to speed up the rate of diffusion of an innovation.

The following case illustration provides insight into some common difficulties facing diffusion campaigns.


Water Boiling in a Peruvian Village: Diffusion That Failed

The public health service in Peru attempts to introduce innovations to villagers to improve their health and lengthen their lives. This change agency encourages people to install latrines, to burn garbage daily, to control house flies, to report cases of infectious diseases, and to boil drinking water. These innovations involve major changes in thinking and behavior for Peruvian villagers, who do not understand the relationship of sanitation to illness. Water boiling is an especially important health practice for villagers in Peru. Unless they boil their drinking water, patients who are cured of infectious diseases in village medical clinics often return within a month to be treated again for the same disease.

A two-year water boiling campaign conducted in Los Molinas, a peasant village of 200 families in the coastal region of Peru, persuaded only eleven housewives to boil water. From the viewpoint of the public health agency, the local health worker, Nelida, had a simple task: to persuade the housewives of Los Molinas to add water boiling to their pattern of daily behavior. Even with the aid of a medical doctor, who gave public talks on water boiling, and fifteen village housewives who were already boiling water before the campaign, Nelida’s diffusion campaign failed. To understand why, we need to take a closer look at the culture, the local environment, and the individuals in Los Molinas.

Most residents of Los Molinas are peasants who work as field hands on local plantations. Water is carried by can, pail, gourd, or cask. The three sources of water in Los Molinas include a seasonal irrigation ditch close to the village, a spring more than a mile away from the village, and a public well whose water most villagers dislike. All three sources are subject to pollution at all times and show contamination whenever tested. Of the three sources, the irrigation ditch is the most commonly used. It is closer to most homes, and the villagers like its taste.

Although it is not feasible for the village to install a sanitary water system, the incidence of typhoid and other water-borne diseases could be greatly reduced by boiling the water before it is consumed. During her two-year campaign in Los Molinas, Nelida made several visits to every home in the village but devoted especially intensive efforts to twenty-one families. She visited each of these selected families between fifteen and twenty-five times; eleven of these families now boil their water regularly.

What kinds of persons do these numbers represent? We describe three village housewives—one who boils water to obey custom, one who was persuaded to boil water by the health worker, and one of the many who rejected the innovation—in order to add further insight into the process of diffusion.

Mrs. A: Custom-Oriented Adopter. Mrs. A is about forty and suffers from a sinus infection. The Los Molinas villagers call her a “sickly one.” Each morning, Mrs. A boils a potful of water and uses it throughout the day. She has no understanding of germ theory, as explained by Nelida; her motivation for water boiling is a complex local custom of “hot” and “cold” distinctions. The basic principle of this belief system is that all foods, liquids, medicines, and other objects are inherently hot or cold, quite apart from their actual temperature. In essence, hot-cold distinctions serve as a series of avoidances and approaches in such behavior as pregnancy, child-rearing, and the health-illness system.

Boiled water and illness are closely linked in the norms of Los Molinas; by custom, only the ill use cooked, or “hot” water. Once an individual becomes ill, it is unthinkable to eat pork (very cold) or drink brandy (very hot). Extremes of hot and cold must be avoided by the sick; therefore, raw water, which is perceived to be very cold, must be boiled to make it appropriate to consume.

Villagers learn from early childhood to dislike boiled water. Most can tolerate cooked water only if a flavoring, such as sugar, cinnamon, lemon, or herbs, is added. Mrs. A likes a dash of cinnamon in her drinking water. The village belief system involves no notion of bacteriorological contamination of water. By tradition, boiling is aimed at eliminating the “cold” quality of unboiled water, not the harmful bacteria. Mrs. A drinks boiled water in obedience to local norms, because she perceives herself as ill.

Mrs. B: Persuaded Adopter. The B family came to Los Molinas a generation ago, but they are still strongly oriented toward their birthplace in the Andes Mountains. Mrs. B worries about lowland diseases that she feels infest the village. It is partly because of this anxiety that the change agent, Nelida, was able to convince Mrs. B to boil water.

Nelida is a friendly authority to Mrs. B (rather than a “dirt inspector” as she is seen by other housewives), who imparts useful knowledge and brings protection. Mrs. B not only boils water but also has installed a latrine and has sent her youngest child to the health center for a checkup.

Mrs. B is marked as an outsider in the community of Los Molinas by her highland hairdo and stumbling Spanish. She will never achieve more than marginal social acceptance in the village. Because the community is not an important reference group to her, Mrs. B deviates from village norms on health innovations. With nothing to lose socially, Mrs. B gains in personal security by heeding Nelida’s advice. Mrs. B’s practice of boiling water has no effect on her marginal status. She is grateful to Nelida for teaching her how to neutralize the danger of contaminated water, which she perceives as a lowland peril.

Mrs. C: Rejector. This housewife represents the majority of Los Molinas families who were not persuaded by the efforts of the change agents during their two-year water-boiling campaign. In spite of Nelida’s repeated explanations, Mrs. C does not understand germ theory. How, she argues, can microbes survive in water that would drown people? Are they fish? If germs are so small that they cannot be seen or felt, how can they hurt a grown person? There are enough real threats in the world to worry about—poverty and hunger—without bothering about tiny animals one cannot see, hear, touch, or smell. Mrs. C’s allegiance to traditional village norms is at odds with the boiling of water. A firm believer in the hot-cold superstition, she feels that only the sick must drink boiled water.

Why Did the Diffusion of Water Boiling Fail?

This intensive two-year campaign by a public health worker in a Peruvian village of 200 families, aimed at persuading housewives to boil drinking water, was largely unsuccessful. Nelida was able to encourage only about 5 percent of the population, eleven families, to adopt the innovation. The diffusion campaign in Los Molinas failed because of the cultural beliefs of the villagers. Local tradition links hot foods with illness. Boiling water makes water less “cold” and hence, appropriate only for the sick. But if a person is not ill, the individual is prohibited by village norms from drinking boiled water. Only individuals who are unintegrated into local networks risk defying community norms on water boiling. An important factor regarding the adoption rate of an innovation is its compatibility with the values, beliefs, and past experiences of individuals in the social system. Nelida and her superiors in the public health agency should have understood the hot-cold belief system, as it is found throughout Peru (and in most nations of Latin America, Africa, and Asia). Here is an example of an indigenous knowledge system that caused the failure of a development program.

Nelida’s failure demonstrates the importance of interpersonal networks in the adoption and rejection of an innovation. Socially an outsider, Mrs. B was marginal to the Los Molinas community, although she had lived there for several years. Nelida was a more important referent for Mrs. B than were her neighbors, who shunned her. Anxious to secure social prestige from the higher-status Nelida, Mrs. B adopted water boiling, not because she understood the correct health reasons, but because she wanted to obtain Nelida’s approval. Thus we see that the diffusion of innovations is a social process, as well as a technical matter.

Nelida worked with the wrong housewives if she wanted to launch a self-generating diffusion process in Los Molinas. She concentrated her efforts on village women like Mrs. A and Mrs. B. Unfortunately, they were perceived as a sickly one and a social outsider, and were not respected as social models of appropriate water-boiling behavior by the other women. The village opinion leaders, who could have activated local networks to spread the innovation, were ignored by Nelida.

How potential adopters view the change agent affects their willingness to adopt new ideas. In Los Molinas, Nelida was perceived differently by lower-and middle-status housewives. Most poor families saw the health worker as a “snooper” sent to Los Molinas to pry for dirt and to press already harassed housewives into keeping cleaner homes. Because the lower-status housewives had less free time, they were unlikely to talk with Nelida about water boiling. Their contacts outside the community were limited, and as a result, they saw the technically proficient Nelida with eyes bound by the social horizons and traditional beliefs of Los Molinas. They distrusted this outsider, whom they perceived as a social stranger. Nelida, who was middle class by Los Molinas standards, was able to secure more positive results from housewives whose socioeconomic level and cultural background were more similar to hers. This tendency for more effective communication to occur with those who are more similar to a change agent occurs in most diffusion campaigns.

Nelida was too “innovation-oriented” and not “client-oriented” enough. Unable to put herself in the role of the village housewives, her attempts at persuasion failed to reach her clients because the message was not suited to their needs. Nelida did not begin where the villagers were; instead she talked to them about germ theory, which they could not (and probably did not need to) understand. These are only some of the factors that produced the diffusion failure in Los Molinas. Once the remainder of the book has been read, it will be easier to understand the water-boiling case.

This case illustration is based on Wellin (1955).




What Is Diffusion?

Diffusion is the process by which an innovation is communicated through certain channels over time among the members of a social system. It is a special type of communication, in that the messages are concerned with new ideas. Communication is a process in which participants create and share information with one another in order to reach a mutual understanding. This definition implies that communication is a process of convergence (or divergence) as two or more individuals exchange information in order to move toward each other (or apart) in the meanings that they give to certain events. We think of communication as a two-way process of convergence, rather than as a one-way, linear act in which one individual seeks to transfer a message to another in order to achieve certain effects (Rogers and Kincaid, 1981). A linear conception of human communication may accurately describe certain communication acts or events involved in diffusion, such as when a change agent seeks to persuade a client to adopt an innovation. But when we look at what came before such an event, and at what follows, we often realize that the event is only one part of a total process in which information is exchanged between the two individuals. For example, the client may come to the change agent with a problem, and the innovation is recommended as a possible solution to this need. The change agent–client interaction may continue through several cycles, as a process of information exchange.

So diffusion is a special type of communication, in which the messages are about a new idea. This newness of the idea in the message content gives diffusion its special character. The newness means that some degree of uncertainty is involved in diffusion.

Uncertainty is the degree to which a number of alternatives are perceived with respect to the occurrence of an event and the relative probability of these alternatives. Uncertainty implies a lack of predictability, of structure, of information. In fact, information is a means of reducing uncertainty. Information is a difference in matter-energy that affects uncertainty in a situation where a choice exists among a set of alternatives (Rogers and Kincaid, 1981, p. 64). By differences in matter-energy we mean inked letters on paper, sound waves traveling through the air, or an electrical current in a copper wire. Information can thus take many forms, as matter or energy. A technological innovation embodies information and thus reduces uncertainty about cause-effect relationships in problem-solving. For instance, adoption of residential solar panels for water heating reduces uncertainty about future increases in the cost of fuel.

Diffusion is a kind of social change, defined as the process by which alteration occurs in the structure and function of a social system. When new ideas are invented, diffused, and are adopted or rejected, leading to certain consequences, social change occurs. Of course, such change can happen in other ways, too, for example, through a political revolution, through a natural event like a drought or an earthquake, or by means of a government regulation.

Some authors restrict the term “diffusion” to the spontaneous, unplanned spread of new ideas, and use the concept of “dissemination” for diffusion that is directed and managed. In this book we use the word “diffusion” to include both the planned and the spontaneous spread of new ideas.


Controlling Scurvy in the British Navy: Innovations Do Not Sell Themselves

Many technologists believe that advantageous innovations will sell themselves, that the obvious benefits of a new idea will be widely realized by potential adopters, and that the innovation will therefore diffuse rapidly. Seldom is this the case. Most innovations, in fact, diffuse at a disappointingly slow rate.

Scurvy control illustrates how slowly an obviously beneficial innovation spreads (Mosteller, 1981). In the early days of long sea voyages, scurvy was a worse killer of sailors than warfare, accidents, and all other causes of death. For instance, of Vasco de Gama’s crew of 160 men who sailed with him around the Cape of Good Hope in 1497, 100 died of scurvy. In 1601, an English sea captain, James Lancaster, conducted an experiment to evaluate the effectiveness of lemon juice in preventing scurvy. Captain Lancaster commanded four ships that sailed from England on a voyage to India; he served three teaspoonfuls of lemon juice every day to the sailors in one of his four ships. Most of these men stayed healthy. But on the other three ships, by the halfway point in the journey, 110 out of 278 sailors had died from scurvy. The three ships constituted Lancaster’s “control group”; they were not given any lemon juice. So many of these sailors became sick that Lancaster had to transfer men from his “treatment” ship in order to staff the three other ships.

The results were so clear that one would expect the British Navy to adopt citrus juice for scurvy prevention on all its ships. But it was not until 1747, about 150 years later, that James Lind, a British Navy physician who knew of Lancaster’s results, carried out another experiment on the HMS Salisbury. To each scurvy patient on this ship, Lind prescribed either two oranges and one lemon, or one of five other diets: A half-pint of sea water, six spoonfuls of vinegar, a quart of cider, nutmeg, or seventy-five drops of vitriol elixir. The scurvy patients who got the citrus fruits were cured in a few days, and were able to help Dr. Lind care for the other patients. Unfortunately, the supply of oranges and lemons was exhausted in six days.

Certainly, with this further solid evidence of the ability of citrus fruits to combat scurvy, one would expect the British Navy to adopt this technological innovation for all ship’s crews on long sea voyages, and in fact, it did so. But not until 1795, forty-eight years later. Scurvy was immediately wiped out. And after only seventy more years, in 1865, the British Board of Trade adopted a similar policy, and eradicated scurvy in the merchant marine.

Why were the authorities so slow to adopt the idea of citrus for scurvy prevention? A clear explanation is not available, but other, competing remedies for scurvy were also being proposed, and each such cure had its champions. For example, Captain Cook’s reports from his voyages in the Pacific did not provide support for curing scurvy with citrus fruits. Further, Dr. Lind was not a prominent figure in the field of naval medicine, and so his experimental findings did not get much attention in the British Navy. While scurvy prevention was generally resisted for years by the British Navy, other innovations like new ships and new guns were accepted readily. So the Admiralty did not resist all innovations.

This case illustration is based on Mosteller (1981).



Obviously more than just a beneficial innovation is necessary for its diffusion and adoption to occur. The reader may think that such slow diffusion could happen only in the distant past, before a scientific and experimental approach to evaluating innovations. We answer by calling the reader’s attention to the contemporary case of the nondiffusion of the Dvorak typewriter keyboard.


Nondiffusion of the Dvorak Keyboard

Most of us who use a typewriter or who do word processing on a computer do not realize that our fingers tap out words on a keyboard that is called “QWERTY,” named after the first six keys on the upper row of letters. The QWERTY keyboard is inefficient and awkward. This typewriter keyboard takes twice as long to learn as it should, and makes us work about twenty times harder than is necessary. But QWERTY has persisted since 1873, and today unsuspecting individuals are being taught to use the QWERTY keyboard, unaware that a much more efficient typewriter keyboard is available.

Where did QWERTY come from? Why does it continue to be used, instead of much more efficient alternative keyboard designs? QWERTY was invented by Christopher Latham Sholes, who designed this keyboard to slow down typists. In that day, the type-bars on a typewriter hung down in a sort of basket, and pivoted up to strike the paper; then they fell back in place by gravity. When two adjoining keys were struck rapidly in succession, they jammed. Sholes rearranged the keys on a typewriter keyboard to minimize such jamming; he “anti-engineered” the arrangement to make the most commonly used letter sequences awkward. By thus making it difficult for a typist to operate the machine, and slowing down typing speed, Sholes’ QWERTY keyboard allowed these early typewriters to operate satisfactorily. His design was used in the manufacture of all typewriters. Early typewriter salesmen could impress customers by pecking out “TYPEWRITER” as all of the letters necessary to spell this word were found in one row of the QWERTYUIOP machine.

Prior to about 1900, most typists used the two-finger, hunt-and-peck system. Later, as touch typing became popular, dissatisfaction with the QWERTY typewriter began to grow. Typewriters became mechanically more efficient, and the QWERTY keyboard design was no longer necessary to prevent key jamming. The search for an improved design was led by Professor August Dvorak at the University of Washington, who in 1932 used time-and-motion studies to create a much more efficient keyboard arrangement. The Dvorak keyboard has the letters A,O,E,U,I,D,H,T,N, and S across the home row of the typewriter. Less frequently used letters were placed on the upper and lower rows of keys. About 70 percent of typing is done on the home row, 22 percent on the upper row, and 8 percent on the lower row. On the Dvorak keyboard, the amount of work assigned to each finger is proportionate to its skill and strength. Further, Professor Dvorak engineered his keyboard so that successive keystrokes fell on alternative hands; thus, while a finger on one hand is stroking a key, a finger on the other hand can be moving into position to hit the next key. Typing rhythm is thus facilitated; this hand alternation was achieved by putting the vowels (which represent 40 percent of all letters typed) on the left-hand side, and placing the major consonants that usually accompany these vowels on the right-hand side of the keyboard.

Professor Dvorak was thus able to avoid the typing inefficiencies of the QWERTY keyboard. For instance, QWERTY overloads the left hand, which must type 57 percent of ordinary copy. The Dvorak keyboard shifts this emphasis to 56 percent on the stronger right hand and 44 percent on the weaker left hand. Only 32 percent of typing is done on the home row with the QWERTY system, compared to 70 percent with the Dvorak keyboard. The newer arrangement requires less jumping back and forth from row to row; with the QWERTY keyboard, a good typists’ fingertips travel more than twelve miles a day, jumping from row to row. These unnecessary intricate movements cause mental tension, typist fatigue, and lead to more typographical errors.

One might expect, on the basis of its overwhelming advantages, that the Dvorak keyboard would have completely replaced the inferior QWERTY keyboard. On the contrary, after more than 50 years, almost all typists are still using the inefficient QWERTY keyboard. Even though the American National Standards Institute and the Equipment Manufacturers Association have approved the Dvorak keyboard as an alternate design, it is still almost impossible to find a typewriter or a computer keyboard that is arranged in the more efficient layout. Vested interests are involved in hewing to the old design: Manufacturers, sales outlets, typing teachers, and typists themselves.

No, technological innovations are not always diffused and adopted rapidly. Even when the innovation has obvious, proven advantages.

As the reader may have guessed by now, the present pages were typed on a QWERTY keyboard.

Details on resistance to the Dvorak keyboard may be found in Dvorak and others (1936), Parkinson (1972), Lessley (1980), and David (1986a).




Four Main Elements in the Diffusion of Innovations

Previously we defined diffusion as the process by which an innovation is communicated through certain channels over time among the members of a social system. The four main elements are the innovation, communication channels, time, and the social system (Figure 1-1). These elements are identifiable in every diffusion research study, and in every diffusion campaign or program (like the diffusion of water-boiling in a Peruvian village).


Figure 1-1. Diffusion Is the Process by Which (1) an Innovation (2) Is Communicated Through Certain Channels (3) Over Time (4) Among the Members of a Social System

[image: Image]


The following description of these four elements in diffusion constitutes an overview of the main concepts that will be detailed in Chapters 2 through 11.


1. The Innovation

An innovation is an idea, practice, or object that is perceived as new by an individual or other unit of adoption. It matters little, so far as human behavior is concerned, whether or not an idea is objectively new as measured by the lapse of time since its first use or discovery. The perceived newness of the idea for the individual determines his or her reaction to it. If the idea seems new to the individual, it is an innovation.

Newness in an innovation need not just involve new knowledge. Someone may have known about an innovation for some time but not yet developed a favorable or unfavorable attitude toward it, nor have adopted or rejected it. “Newness” of an innovation may be expressed in terms of knowledge, persuasion, or a decision to adopt.

Among the important research questions addressed by diffusion scholars are (1) how the earlier adopters differ from the later adopters of an innovation (Chapter 7), (2) how the perceived attributes of an innovation, such as its relative advantage or compatibility affect its rate of adoption, whether relatively rapidly (as for Innovation I in Figure 1-1) or more slowly (Innovation III), as is detailed in Chapter 6, and (3) why the S-shaped diffusion curve “takes off” at about 10- to 25-percent adoption, when interpersonal networks become activated so that a critical mass of adopters begins using an innovation (Chapter 8). It should not be assumed that the diffusion and adoption of all innovations are necessarily desirable. Some harmful and uneconomical innovations are not desirable for either the individual or the social system. Further, the same innovation may be desirable for one adopter in one situation, but undesirable for another potential adopter in a different situation. For example, mechanical tomato-pickers have been adopted rapidly by large commercial farmers in California, but these machines were too expensive for small tomato growers, and thousands of farmers have thus been forced out of tomato production.

TECHNOLOGICAL INNOVATIONS, INFORMATION, AND UNCERTAINTY. Most of the new ideas analyzed in this book are technological innovations, and we often use the word “innovation” and “technology” as synonyms. A technology is a design for instrumental action that reduces the uncertainty in the cause-effect relationships involved in achieving a desired outcome.I A technology usually has two components: (1) a hardware aspect, consisting of the tool that embodies the technology as a material or physical object, and (2) a software aspect, consisting of the information base for the tool. For example, we often speak of (1) “computer hardware” consisting of semiconductors, transistors, electrical connections, and the metal frame to protect these electronic components, and (2) “computer software” consisting of the coded commands, instructions, and other information aspects of this tool that allow us to use it to extend human capabilities in solving certain problems. Here we see an illustration of the close relationship between a tool and the way it is used.

The social embedding of the hardware aspects of a technology is usually less visible than its machinery or equipment, and so we often think of technology mainly in hardware terms. Indeed, sometimes the hardware side of a technology is dominant. But in other cases, a technology may be almost entirely composed of information; examples are a political philosophy like Marxism, a religious idea, a news event, a rumor, assembly-line production, and quality circles. The diffusion of such software innovations has been investigated, although a methodological problem in such studies is that their adoption cannot be so easily traced or observed in a physical sense.

A number of new products involve a hardware component and a software component, with the hardware purchased first so that the software component can then be utilized. Examples are VCRs and videotapes, cameras and film, and compact disc players and CDs. Often a company will sell the hardware product at a relatively low price in order to capture market share, and then sell the software at a relatively high price in order to recover profits (Bayus, 1987). An example is the Nintendo game-player, which is sold at a fairly low price (about $100), but with each Nintendo video game sold at a relatively high price (about $60). This is sometimes called a shaver-and-blades strategy.

Some innovations only have a software component, which means they have a relatively lower degree of observability and thus a slower rate of innovation. Such idea-only innovations have seldom been studied by diffusion scholars, perhaps because their spread is relatively difficult to trace.

Even though the software component of a technology is often not so easy to observe, we should not forget that technology almost always represents a mixture of hardware and software aspects. According to our definition, technology is a means of uncertainty reduction that is made possible by information about the cause-effect relationships on which the technology is based. This information often results from scientific R&D activities when the technology is being developed. A technological innovation usually has at least some degree of benefit for its potential adopters. This advantage is not always very clear-cut, at least not to the intended adopters. They are seldom certain that an innovation represents a superior alternative to the previous practice that it might replace.

So a technological innovation creates one kind of uncertainty (about its expected consequences) in the mind of potential adopters, as well as representing an opportunity for reduced uncertainty in another sense (reduced by the information base of the technology). The latter type of potential uncertainty reduction (from the information embodied in the technological innovation itself) represents the possible efficacy of the innovation in solving an individual’s perceived problem; this advantage provides the motivation that impels an individual to exert effort in order to learn about the innovation. Once such information-seeking activities have reduced the uncertainty about the innovation’s expected consequences to a tolerable level for the individual, a decision concerning adoption or rejection will be made. If a new idea is used by an individual, further evaluative information about its effects is obtained. Thus, the innovation-decision process is essentially an information-seeking and information-processing activity in which the individual is motivated to reduce uncertainty about the advantages and disadvantages of the innovation (see Chapter 5).

We distinguish two kinds of information in respect to a technological innovation.


	
Software information, which is embodied in a technology and serves to reduce uncertainty about the cause-effect relationships in achieving a desired outcome.

	
Innovation-evaluation information, which is the reduction in uncertainty about an innovation’s expected consequences.



The main questions that an individual typically asks in regard to software information are, “What is the innovation?” “How does it work?” and “Why does it work?” In contrast, an individual usually wants to know such innovation-evaluation information as, “What are an innovation’s consequences?” and “What will its advantages and disadvantages be in my situation?”

TECHNOLOGY CLUSTERS. An important conceptual and methodological issue is to determine the boundaries around a technological innovation. The practical problem is how to determine where one innovation stops and another begins. If an innovation is an idea that is perceived as new, this boundary between innovations ought to be determined by the potential adopters who do the perceiving. In fact, this approach is used by diffusion scholars and by market researchers in positioning studies (described in Chapter 6). For example, a California study of the diffusion of recycling found that households that recycled paper were also likely to recycle bottles and cans, although many families only recycled paper (Leonard-Barton and Rogers, 1980); presumably the two recycling behaviors represented two innovations that were part of an interrelated cluster of recycling ideas. A technology cluster consists of one or more distinguishable elements of technology that are perceived as being closely interrelated. Some change agencies promote a package of innovations because they find that the innovations are thus adopted more rapidly. An example of a technology cluster was the package of rice- or wheat-growing innovations that led to the Green Revolution in the Third World countries of Latin America, Africa, and Asia. In addition to the so-called miracle varieties of rice or wheat, the cluster included chemical fertilizers, pesticides, and thicker planting of the seeds.

Past diffusion research has generally investigated each innovation as if it were independent from other innovations. This is a dubious assumption, in that an adopter’s experience with one innovation obviously influences that individual’s perception of the next innovation to diffuse through the individual’s system. In reality, a set of innovations diffusing at about the same time in a system are interdependent. It is much simpler for diffusion scholars to investigate the spread of each innovation as an independent event, but this is a distortion of reality.

CHARACTERISTICS OF INNOVATIONS. It should not be assumed, as it sometimes has in the past, that all innovations are equivalent units of analysis. This assumption is a gross oversimplification. While consumer innovations like mobile telephones or VCRs may require only a few years to reach widespread adoption in the United States, other new ideas such as the metric system or using seat belts in cars require decades to reach complete use. The characteristics of innovations, as perceived by individuals, help to explain their different rate of adoption.

1. Relative advantage is the degree to which an innovation is perceived as better than the idea it supersedes. The degree of relative advantage may be measured in economic terms, but social prestige, convenience, and satisfaction are also important factors. It does not matter so much if an innovation has a great deal of objective advantage. What does matter is whether an individual perceives the innovation as advantageous. The greater the perceived relative advantage of an innovation, the more rapid its rate of adoption will be.

2. Compatibility is the degree to which an innovation is perceived as being consistent with the existing values, past experiences, and needs of potential adopters. An idea that is incompatible with the values and norms of a social system will not be adopted as rapidly as an innovation that is compatible. The adoption of an incompatible innovation often requires the prior adoption of a new value system which is a relatively slow process. An example of an incompatible innovation is the use of contraceptive methods in countries where religious beliefs discourage use of family planning, as in Moslem and Catholic nations. Previously in this chapter we saw how the innovation of water boiling was incompatible with the hot-cold complex in the Peruvian village of Los Molinas.

3. Complexity is the degree to which an innovation is perceived as difficult to understand and use. Some innovations are readily understood by most members of a social system; others are more complicated and will be adopted more slowly. For example, the villagers in Los Molinas did not understand germ theory, which the health worker tried to explain to them as a reason for boiling their drinking water. New ideas that are simpler to understand are adopted more rapidly than innovations that require the adopter to develop new skills and understandings.

4. Trialability is the degree to which an innovation may be experimented with on a limited basis. New ideas that can be tried on the installment plan will generally be adopted more quickly than innovations that are not divisible. Ryan and Gross (1943) found that every one of their Iowa farmer respondents adopted hybrid seed corn by first trying it on a partial basis. If the new seed could not have been sampled experimentally, its rate of adoption would have been much slower. An innovation that is trialable represents less uncertainty to the individual who is considering it for adoption, as it is possible to learn by doing.

5. Observability is the degree to which the results of an innovation are visible to others. The easier it is for individuals to see the results of an innovation, the more likely they are to adopt it. Such visibility stimulates peer discussion of a new idea, as friends and neighbors of an adopter often request innovation-evaluation information about it. Solar adopters often are found in neighborhood clusters in California, with three or four adopters located on the same block. Other consumer innovations like home computers are relatively less observable, and thus diffuse more slowly.

Innovations that are perceived by individuals as having greater relative advantage, compatibility, trialability, observability, and less complexity will be adopted more rapidly than other innovations. Past research indicates that these five qualities are the most important characteristics of innovations in explaining the rate of adoption.

RE-INVENTION. or the first several decades of diffusion research, it was assumed that an innovation was an invariant quality that did not change as it diffused. I remember interviewing an Iowa farmer years ago about his adoption of 2,4-D weed spray. In answer to my question about whether or not he had adopted this innovation, the farmer described in some detail the particular and unusual ways in which he used the weed spray on his farm. At the end of his remarks, I simply checked “adopter” on my questionnaire. The concept of re-invention was not yet in my theoretical repertoire, so I condensed the farmer’s experience into one of my existing categories.

In the 1970s, diffusion scholars began to study the concept of reinvention, defined as the degree to which an innovation is changed or modified by a user in the process of its adoption and implementation. Some researchers measure re-invention as the degree to which an individual’s use of a new idea departs from the mainline version of the innovation that was originally promoted by a change agency (Eveland and others, 1977). Once scholars became aware of the concept of re-invention and began to measure it, they began to find that a considerable degree of re-invention occurred for many innovations. Some innovations are difficult or impossible to re-invent; for example, hybrid seed corn does not allow a farmer much freedom to re-invent, as the hybrid vigor is genetically locked into the seed for the first generation in ways that are too complicated for a farmer to change. Certain other innovations are more flexible in nature, and they are re-invented by many adopters who implement them in a wide variety of different ways. An innovation is not necessarily invariant during the process of its diffusion. And adopting an innovation is not necessarily the passive role of just implementing a standard template of the new idea.

Given that an innovation exists, communication must take place if the innovation is to spread. Now we turn our attention to this second element in the diffusion process.


2. Communication Channels

Previously we defined communication as the process by which participants create and share information with one another in order to reach a mutual understanding. Diffusion is a particular type of communication in which the message content that is exchanged is concerned with a new idea. The essence of the diffusion process is the information exchange through which one individual communicates a new idea to one or several others. At its most elementary form, the process involves (1) an innovation, (2) an individual or other unit of adoption that has knowledge of the innovation or experience with using it, (3) another individual or other unit that does not yet have experience with the innovation, and (4) a communication channel connecting the two units. A communication channel is the means by which messages get from one individual to another. The nature of the information-exchange relationship between a pair of individuals determines the conditions under which a source will or will not transmit the innovation to the receiver, and the effect of the transfer.

Mass media channels are often the most rapid and efficient means to inform an audience of potential adopters about the existence of an innovation, that is, to create awareness-knowledge. Mass media channels are all those means of transmitting messages that involve a mass medium, such as radio, television, newspapers, and so on, which enable a source of one or a few individuals to reach an audience of many. On the other hand, interpersonal channels are more effective in persuading an individual to accept a new idea, especially if the interpersonal channel links two or more individuals who are similar in socioeconomic status, education, or other important ways. Interpersonal channels involve a face-to-face exchange between two or more individuals.

Diffusion investigations show that most individuals do not evaluate an innovation on the basis of scientific studies of its consequences, although such objective evaluations are not entirely irrelevant, especially to the very first individuals who adopt. Instead, most people depend mainly upon a subjective evaluation of an innovation that is conveyed to them from other individuals like themselves who have previously adopted the innovation. This dependence on the experience of near peers suggests that the heart of the diffusion process consists of the modeling and imitation by potential adopters of their network partners who have adopted previously. So diffusion is a very social process (see Chapter 8).

HETEROPHILY AND DIFFUSION. An obvious principle of human communication is that the transfer of ideas occurs most frequently between two individuals who are similar, or homophilous. HomophilyII is the degree to which two or more individuals who interact are similar in certain attributes, such as beliefs, education, social status, and the like. In a free-choice situation, when an individual can interact with any one of a number of other individuals, there is a strong tendency to select someone who is very similar.

Homophily occurs because similar individuals belong to the same groups, live or work near each other, and share the same interests. This physical and social propinquity makes homophilous communication more likely. Such communication is also more likely to be effective, and thus to be rewarding. More effective communication occurs when two or more individuals are homophilous.III When they share common meanings, a mutual subcultural language, and are alike in personal and social characteristics, the communication of new ideas is likely to have greater effects in terms of knowledge gain, attitude formation and change, and overt behavior change. When homophily is present, communication is therefore likely to be rewarding to both participants in the process.

One of the most distinctive problems in the diffusion of innovations is that the participants are usually quite heterophilous. A change agent, for instance, is more technically competent than his or her clients. This difference frequently leads to ineffective communication as the participants do not talk the same language. In fact, when two individuals are identical regarding their technical grasp of an innovation, no diffusion can occur as there is no new information to exchange. The very nature of diffusion demands that at least some degree of heterophily be present between the two participants. Ideally, they would be homophilous on all other variables (education and social status, for example) even though they are heterophilous regarding the innovation. Usually, however, the two individuals are heterophilous on all of these variables because knowledge and experience with an innovation are highly related to social status, education, and the like.


3. Time

Time is a third element in the diffusion process. Much other behavioral science research is timeless in the sense that the time dimension is simply ignored. The inclusion of time as a variable in diffusion research is one of its strengths, but the measurement of the time dimension (often by means of the respondents’ recall) can be criticized (Chapter 3). The time dimension is involved in diffusion (1) in the innovation-decision process by which an individual passes from first knowledge of an innovation through its adoption or rejection, (2) in the innovativeness of an individual or other unit of adoption—that is, the relative earliness/lateness with which an innovation is adopted—compared with other members of a system, and (3) in an innovation’s rate of adoption in a system, usually measured as the number of members of the system that adopt the innovation in a given time period.

THE INNOVATION-DECISION PROCESS. The innovation-decision process is the process through which an individual (or other decision-making unit) passes from first knowledge of an innovation to forming an attitude toward the innovation, to a decision to adopt or reject, to implementation and use of the new idea, and to confirmation of this decision. We conceptualize five main steps in the innovation-decision process: (1) knowledge, (2) persuasion, (3) decision, (4) implementation, and (5) confirmation. Knowledge occurs when an individual (or other decision-making unit) learns of the innovation’s existence and gains some understanding of how it functions. Persuasion occurs when an individual (or other decision-making unit) forms a favorable or unfavorable attitude toward the innovation. Decision occurs when an individual (or other decision-making unit) engages in activities that lead to a choice to adopt or reject the innovation. Implementation occurs when an individual (or other decision-making unit) puts an innovation into use. Re-invention is especially likely to occur at the implementation stage. Confirmation occurs when an individual (or other decision-making unit) seeks reinforcement of an innovation-decision that has already been made, but the individual may reverse this previous decision if exposed to conflicting messages about the innovation.

Previously we stated that the innovation-decision process is an information-seeking and information-processing activity in which an individual obtains information in order to decrease uncertainty about the innovation. At the knowledge stage, an individual mainly seeks software information that is embodied in the technological innovation, information that reduces uncertainty about the cause-effect relationships involved in the innovation’s capacity to solve an individual’s problem. At this stage the individual wants to know what the innovation is and how and why it works. Mass media channels can effectively transmit such software information.

But increasingly at the persuasion stage, and especially at the decision stage, an individual seeks innovation-evaluation information in order to reduce uncertainty about an innovation’s expected consequences. Here an individual wants to know the innovation’s advantages and disadvantages in his or her own situation. Interpersonal networks with near-peers are particularly likely to convey such evaluative information about an innovation. Subjective evaluations of a new idea from other individuals are especially likely to influence an individual at the decision stage, and perhaps at the confirmation stage.

The innovation-decision process can lead to either adoption, a decision to make full use of an innovation as the best course of action available, or to rejection, a decision not to adopt an innovation. Such decisions can be reversed at a later point; for example, discontinuance is a decision to reject an innovation after it has previously been adopted. Discontinuance may occur because an individual becomes dissatisfied with an innovation, or because the innovation is replaced with an improved idea. It is also possible for an individual to adopt an innovation after a previous decision to reject it. Such later adoption and discontinuance occur during the confirmation stage of the innovation-decision process.

The innovation-decision process involved time in the sense that the five steps usually occur in a time-ordered sequence of knowledge, persuasion, decision, implementation, and confirmation. Exceptions to the usual sequence of the five stages may occur, such as when the decision stage precedes the persuasion stage. The innovation-decision period is the length of time required to pass through the innovation-decision process.

The present discussion of the innovation-decision process is mainly at the level of a single individual, and thus to the case of individual-optional innovation-decisions. But many innovation-decisions are made by organizations or other types of adopting units, rather than by individuals. For example, an organization may decide to implement an electronic mail system on the basis of a staff decision or an official’s authority decision; the individual office worker in the organization may have little or no say in the innovation-decision. When an innovation-decision is made by a system, rather than by an individual, the decision process is more complicated because a number of individuals are involved (see Chapter 10).

So time is an important dimension in the innovation-decision process.

INNOVATIVENESS AND ADOPTER CATEGORIES. Innovativeness is the degree to which an individual or other unit of adoption is relatively earlier in adopting new ideas than the other members of a system. Rather than describing an individual as “less innovative than the average member of a social system,” it is handier and more efficient to refer to the individual as being in the “late majority” or in some other adopter category. This short-hand notation saves words and contributes to clearer understanding. Diffusion research shows that members of each of the adopter categories have a good deal in common. If the individual is like most others in the late majority category, he or she is of low social status, makes little use of mass media channels, and learns about most new ideas from peers via interpersonal channels. In a similar manner, we shall present a concise word picture of each of the other four adopter categories (in Chapter 7). Adopter categories, the classifications of members of a social system on the basis of innovativeness, include: (1) innovators, (2) early adopters, (3) early majority, (4) late majority, and (5) laggards.

Innovators are active information-seekers about new ideas. They have a high degree of mass media exposure and their interpersonal networks extend over a wide area, reaching outside of their local system. Innovators are able to cope with higher levels of uncertainty about an innovation than are other adopter categories. As the first to adopt a new idea in their system, they cannot depend upon the subjective evaluations of the innovation from other members of their system.

The measure of innovativeness and the classification of a system’s members into adopter categories are based upon the relative time at which an innovation is adopted.

RATE OF ADOPTION. There is a third specific way in which the time dimension is involved in the diffusion of innovations. The rate of adoption is the relative speed with which an innovation is adopted by members of a social system. When the number of individuals adopting a new idea is plotted on a cumulative frequency basis over time, the resulting distribution is an S-shaped curve. At first, only a few individuals adopt the innovation in each time period (such as a year or a month, for example); these are the innovators. But soon the diffusion curve begins to climb, as more and more individuals adopt in each succeeding time period. Eventually, the trajectory of adoption begins to level off, as fewer and fewer individuals remain who have not yet adopted the innovation. Finally, the S-shaped curve reaches its asymptote, and the diffusion process is finished.

Most innovations have an S-shaped rate of adoption. But there is variation in the slope of the “S” from innovation to innovation; some new ideas diffuse relatively rapidly and the S-curve is quite steep. Other innovations have a slower rate of adoption, and the S-curve is more gradual, with a slope that is relatively lazy. One issue addressed by diffusion research is why some innovations have a rapid rate of adoption, while others are adopted more slowly (see Figure 1-1).

The rate of adoption is usually measured by the length of time required for a certain percentage of the members of a system to adopt an innovation. Therefore, we see that the rate of adoption is measured using an innovation in a system, rather than an individual, as the unit of analysis. Innovations that are perceived by individuals as possessing greater relative advantage, compatibility, and the like, have a more rapid rate of adoption (as discussed previously).

There are also differences in the rate of adoption for the same innovation in different social systems. Many aspects of diffusion cannot be explained by just individual behavior. The system has a direct effect on diffusion through its norms and other system-level qualities, and also has an indirect influence through its individual members.


4. A Social System

A social system is defined as a set of interrelated units that are engaged in joint problem-solving to accomplish a common goal. The members or units of a social system may be individuals, informal groups, organizations, and/or subsystems. The system analyzed in a diffusion study may consist of all the peasant families in a Peruvian village, medical doctors in a hospital, or all the consumers in the United States. Each unit in a social system can be distinguished from other units. All members cooperate at least to the extent of seeking to solve a common problem in order to reach a mutual goal. This sharing of a common objective binds the system together.

Diffusion occurs within a social system. The social structure of the system affects the innovation’s diffusion in several ways. The social system constitutes a boundary within which an innovation diffuses. Here we deal with how the system’s social structure affects diffusion, the effect of norms on diffusion, the roles of opinion leaders and change agents, types of innovation-decisions, and the consequences of innovation. These issues involve relationships between the social system and the diffusion process that occurs within it.

SOCIAL STRUCTURE AND DIFFUSION. To the extent that the units in a social system are not all identical in their behavior, structure exists in the system. We define structure as the patterned arrangements of the units in a system. This structure gives regularity and stability to human behavior in a system; it allows one to predict behavior with some degree of accuracy. Thus, structure represents one type of information, in that it decreases uncertainty. An illustration of this predictability is provided by structure in a bureaucratic organization like a government agency; there is a well-developed social structure in such a system, consisting of hierarchical positions, giving officials in higher-ranked positions the right to issue orders to individuals of lower rank. They expect their orders to be carried out. Such patterned social relationships among the members of a system constitute social structure, one type of structure.

In addition to this formal structure among the units in a social system, an informal type of structure also exists in the interpersonal networks linking a system’s members, determining who interacts with whom and under what circumstances. We define such communication structure as the differentiated elements that can be recognized in the patterned communication flows in a system. Previously we defined homophily as the degree to which two or more individuals in a system talk with others who are similar to themselves. A communication structure is thus often created in a system in which homophilous sets of individuals are grouped together in cliques. A complete lack of communication structure in a system would be represented by a situation in which each individual talked with equal probability to each other member of the system. Such a situation might occur when a set of complete strangers first come together. However, regularized patterns soon begin to occur in the communication network of the system. These aspects of communication structure predict, in part, the behavior of individual members of the social system, including when they adopt an innovation.

The structure of a social system can facilitate or impede the diffusion of innovations in a system. The impact of the social structure on diffusion is of special interest to sociologists and social psychologists, and the way in which the communication structure of a system affects diffusion is a particularly interesting topic for communication scholars. Katz (1961) remarked, “It is as unthinkable to study diffusion without some knowledge of the social structures in which potential adopters are located as it is to study blood circulation without adequate knowledge of the veins and arteries.”

Compared with other aspects of diffusion research, however, there have been relatively few studies of how the social or communication structure affects the diffusion and adoption of innovations in a system. It is a rather tricky business to untangle the effects of a system’s structure on diffusion, independent from the effects of the characteristics of individuals that make up the system. Consider an illustration of system effects, the influences of the structure and/or composition of a system on the behavior of the members of the system. An example is provided by a study of the diffusion of family planning in Korea (Rogers and Kincaid, 1981). Two Korean women are both illiterate, married, have two children, and are twenty-nine years of age. The husbands of both women are high school graduates, with farms of five acres. One might expect that both women would be about equally likely, or unlikely, to adopt a contraceptive method.

But the women are different in one crucial respect: They live in different villages, one in Village A and one in Village B. The rate of adoption of family planning methods is 57 percent in Village A, and only 26 percent in Village B. The social and communication structures of these two villages are quite different regarding the diffusion of contraceptives, even though these innovations had been promoted equally in both villages by the national family planning program in Korea. We predict that the woman in Village A is more likely to adopt a contraceptive method than her counterpart in Village B because of system effects: Mrs. A’s friends and neighbors are more likely to encourage her to adopt since they themselves have adopted, and the village leaders in Village A are especially committed to family planning, while in Village B they are not.

This example shows how a system’s structure can effect the diffusion and adoption of innovations, over and above the effect of such variables as the individual characteristics of the members of the system. Individual innovativeness is affected both by individuals’ characteristics, and by the nature of the social system in which the individuals are members.

SYSTEM NORMS AND DIFFUSION. The Korean investigation by Rogers and Kincaid (1981) also illustrates the importance of village norms in affecting the rate of adoption of innovations. For example, this study of twenty-four villages found large differences from village to village, both in the level of adoption of family planning and in the adoption of particular types of family planning methods. One village had 51 percent adoption of the IUD (intrauterine device) and only one vasectomy adopter. Another village had 23 percent adoption of vasectomy. Yet another was a “pill village” in which all the adopters chose to use contraceptive pills. These differences were not due to the nature of the national family planning program in Korea, which promoted the same “cafeteria” of contraceptive methods in all villages for ten years prior to our data-gathering. The main explanation for the different contraceptive behavior from village to village was these systems’ norms.

Norms are the established behavior patterns for the members of a social system. They define a range of tolerable behavior and serve as a guide or a standard for the members’ behavior in a social system. The norms of a system tell an individual what behavior is expected.

A system’s norms can be a barrier to change, as in the example of water-boiling in a Peruvian community. Such resistance to new ideas is often found in norms on food habits. In India, for example, sacred cows roam the countryside while millions of people are malnourished. Pork is not consumed by Moslems and Jews. Polished rice is eaten in most of Asia and the United States, even though whole rice is more nutritious. These are examples of cultural and religious norms. Norms can operate at the level of a nation, a religious community, an organization, or a local system like a village.

OPINION LEADERS AND CHANGE AGENTS. The most innovative member of a system is very often perceived as a deviant from the social system, and is accorded a somewhat dubious status of low credibility by the average members of the system. This individual’s role in diffusion (especially in persuading others about the innovation) is therefore likely to be limited. Other members of the system function as opinion leaders. They provide information and advice about innovations to many in the system.

Opinion leadership is the degree to which an individual is able to influence other individuals’ attitudes or overt behavior informally in a desired way with relative frequency. This informal leadership is not a function of the individual’s formal position or status in the system. Opinion leadership is earned and maintained by the individual’s technical competence, social accessibility, and conformity to the system’s norms. When the social system is oriented to change, the opinion leaders are quite innovative; but when the system’s norms are opposed to change, the behavior of the leaders also reflects this norm. By their close conformity to the system’s norms, opinion leaders serve as an apt model for the innovation behavior of their followers. Opinion leaders thus exemplify and express the system’s structure.

Any system may have both innovative opinion leaders and also leaders who oppose change. Influential persons can lead in the spread of new ideas, or they can head an active proposition. When opinion leaders are compared with their followers, they (1) are more exposed to all forms of external communication, and thus are more cosmopolite, (2) have somewhat higher social status, and (3) are more innovative (although the exact degree of innovativeness depends, in part, on the system’s norms). The most striking characteristics of opinion leaders is their unique and influential position in their system’s communication structure: They are at the center of interpersonal communication networks. A communication network consists of interconnected individuals who are linked by patterned flows of information. The opinion leader’s interpersonal networks allow him or her to serve as a social model whose innovative behavior is imitated by many other members of the system. The respect with which the opinion leader is held can be lost, however, if an opinion leader deviates too far from the norms of the system. Opinion leaders can be “worn out” by change agents who overuse them. Opinion leaders may be perceived by their peers as too much like the professional change agents and may therefore lose their credibility with their former followers.

Opinion leaders are members of the social system in which they exert their influence. In some instances individuals with influence in the social system are professionals who represent change agencies external to the system. A change agent is an individual who influences clients’ innovation-decisions in a direction deemed desirable by a change agency. The change agent usually seeks to obtain the adoption of new ideas, but may also attempt to slow down diffusion and prevent the adoption of undesirable innovations. Change agents use opinion leaders in a social system as their lieutenants in diffusion campaigns.

Change agents are often professionals with a university degree in a technical field. This professional training, and the social status that goes with it, usually means that change agents are heterophilous from their typical clients, thus posing problems for effective communication about the innovations that they are promoting. Many change agencies employ change agent aides. An aide is a less than fully professional change agent who intensively contacts clients to influence their innovation-decisions. Aides are usually homophilous with the average client, and thus provide one means of bridging the heterophily gap frequently found between professional change agents and their client audience.

TYPES OF INNOVATION-DECISIONS. The social system has yet another important kind of influence in the diffusion of new ideas. Innovations can be adopted or rejected (1) by an individual member of a system, or (2) by the entire social system, which can decide to adopt an innovation by a collective or an authority decision.

1. Optional innovation-decisions are choices to adopt or reject an innovation that are made by an individual independent of the decisions of the other members of the system. Even in this case, the individual’s decision may be influenced by the norms of the system and by interpersonal networks. The decision of an individual housewife in Los Molinas to adopt or reject boiling water was an optional innovation-decision, although this choice was influenced by community-level factors, like the hot-cold complex. The distinctive aspect of optional innovation-decisions is that the individual is the unit of decision making, rather than the social system.

The classical diffusion model evolved out of early diffusion investigations of optional innovation-decisions: The diffusion of hybrid corn among Iowa farmers, the spread of a new antibiotic drug among medical doctors, and the like. In more recent decades, however, the scope of the diffusion paradigm included collective and authority innovation-decisions.

2. Collective innovation-decisions are choices to adopt or reject an innovation that are made by consensus among the members of a system. All of the units in the system usually must conform to the system’s decision once it is made. For example, in Southern California, all organizations employing more than 100 workers are required by a state law to gradually increase the average number of riders per vehicle over a five-year period, or else pay a stiff fine. The purpose is to reduce traffic congestion in Los Angeles, and thus to cut down on the smog caused by vehicle emissions. A work organization may choose to raise parking fees, encourage the use of mass transportation, or to provide car pools and van pools to employees. Freedom of choice is allowed the individual as long as the goal of reducing the number of commuter vehicles is served.

3. Authority innovation-decisions are choices to adopt or reject an innovation that are made by a relatively few individuals in a system who possess power, status, or technical expertise. The individual member of the system has little or no influence in the authority innovation-decision; he or she simply implements the decision. For instance, the president of a large U.S. computer corporation some years ago decided that all male employees should wear a white shirt, conservative necktie, and a dark suit; this authority decision had to be followed by every man who worked for the computer company.

These three types of innovation-decisions range on a continuum from optional decisions (where the adopting individual has almost complete responsibility for the decision), through collective decisions (where the individual has a say in the decision), to authority decisions (where the adopting individual has no influence in the innovation-decision). Collective and authority decisions are much more common than optional decisions in formal organizations, such as factories, schools, or government organizations, in comparison with other fields like agriculture and consumer behavior, where most innovation-decisions by farmers and consumers are optional.

Generally, the fastest rate of adoption of innovations results from authority decisions (depending, of course, on how innovative the authorities are). Optional decisions can usually be made more rapidly than collective decisions. Although made more rapidly, authority decisions may be circumvented during their implementation.

The type of innovation-decision for a given idea may change or be changed over time. Automobile seat belts, during the early years of their use, were installed in autos as optional decisions by the car’s owner, who had to pay for the cost of installation. Then, in 1966, a federal law was passed requiring that seat belts be included in all new cars in the United States. An optional innovation-decision thus became a collective decision. But the decision by a driver or passengers to fasten the belts when in the car was still an optional decision—that is, except for 1974 model cars, which a federal law required to be equipped with a seat belt-ignition interlock system that prevented the driver from starting the engine until everyone in the auto’s front seat had fastened their seat belts. So for one year, the decision to fasten seat belts became a collective authority-decision. The public reaction to this draconian approach was so negative that the U.S. Congress reversed the law, and the fastening of auto seat belts again became an individual-optional decision. Then, during the 1980s, many states passed laws requiring seat belt use; if the police apprehend someone not using a seat belt, they issue a traffic citation.

There is yet a fourth type of innovation-decision that is a sequential combination of two or more of the three types we just discussed. Contingent innovation-decisions are choices to adopt or reject that can be made only after a prior innovation-decision. For example, an individual member of a social system may be free to adopt or not adopt a new idea only after his/her system’s innovation-decision. In the example just discussed, until the 1966 law (a collective innovation-decision by elected legislators representing the public), it was difficult for a vehicle owner to make an optional decision to install seat belts.

One can imagine other types of contingent innovation-decisions in which the first decision is of an authority sort followed by a collective decision. The distinctive aspect of contingent decision making is that two (or more) tandem decisions are required; either of the decisions may be optional, collective, or authority.

The social system is involved directly in collective, authority, and contingent innovation-decisions.

CONSEQUENCES OF INNOVATIONS. A social system is involved in an innovation’s consequences because certain of these changes occur at the system level, in addition to those that affect the individual (Chapter 11).

Consequences are the changes that occur to an individual or to a social system as a result of the adoption or rejection of an innovation. There are at least three classifications of consequences:


	
Desirable versus undesirable consequences, depending on whether the effects of an innovation in a social system are functional or dysfunctional.

	
Direct versus indirect consequences, depending on whether the changes to an individual or to a social system occur in immediate response to an innovation or as a second-order result of the direct consequences of an innovation.

	
Anticipated versus unanticipated consequences, depending on whether the changes are recognized and intended by the members of a social system or not.



Change agents usually introduce innovations into a client system that they expect will have consequences that will be desirable, direct, and anticipated. But often such innovations result in at least some unanticipated consequences that are indirect and undesirable for the system’s members. For instance, the steel ax was introduced by missionaries to an Australian aborigine tribe (Sharp, 1952). The change agents intended that the new tool would raise levels of living and material comfort for the tribe. But the new technology also led to a breakdown in family structure, the rise of prostitution, and “misuse” of the innovation itself. Change agents can often anticipate and predict an innovation’s form, the directly observable physical appearance of the innovation, and perhaps its function, the contribution of the idea to the way of life of the system’s members. But seldom are change agents able to predict an innovation’s meaning, the subjective perceptions of the innovation by the clients.


Diffusion of Hybrid Corn in Iowa

The Ryan and Gross (1943) study of the diffusion of hybrid seed corn in Iowa is the most influential diffusion study. The hybrid corn investigation includes each of the four main elements of diffusion that we have just discussed, and serves to illustrate these elements.

The innovation of hybrid corn was one of the most important new agricultural technologies when it was released to Iowa farmers in 1928. The new seed ushered in a whole set of agricultural innovations in the 1930s through the 1950s that amounted to an agricultural revolution in farm productivity. Hybrid seed was developed by agricultural scientists at Iowa State University and at other state land-grant universities. The diffusion of hybrid seed was heavily promoted by the Iowa Agricultural Extension Service and by salesman from seed corn companies. Hybrid corn yielded about 20 percent more per acre than the open-pollinated varieties that it replaced. It was also more drought-resistant and better suited to harvesting with mechanical corn-pickers. The seed lost its hybrid vigor after the first generation, so farmers had to purchase hybrid seed each year. Previously farmers had saved their own seed, selected from their best-looking corn plants. The adoption of hybrid corn meant that an Iowa farmer had to make important changes in his corn-growing behavior.

When Bryce Ryan, fresh from his Ph.D. studies at Harvard University, arrived at Iowa State University in 1939, he chose hybrid corn as the innovation of study in his investigation of social factors in economic decisions. This interest drew him to study how an Iowa farmer’s social relationships with his neighbors influenced the individual’s decision to adopt hybrid corn. Ryan had read anthropological work on diffusion while he was at Harvard, so he cast his Iowa study of hybrid corn in a diffusion framework. But unlike the qualitative methods used in anthropological studies of diffusion, the Iowa investigation mainly utilized quantitative data from survey interviews with Iowa farmers about their adoption of hybrid corn seed.

In the summer of 1941, Neal Gross, a new graduate student in rural sociology, was hired as a research assistant on the hybrid corn diffusion project. Ryan and Gross selected two small Iowa communities located west of Ames, and proceeded to interview personally all of the farmers living in these two systems. Using a structured questionnaire, Neal Gross, who did most of the data gathering, interviewed each respondent as to when he decided to adopt hybrid corn (the year of adoption was to become the main dependent variable in the data analysis), the communication channels used at each stage in the innovation-decision process, and how much of the farmer’s corn acreage was planted in hybrid (rather than open-pollinated seed) each year. In addition to these recall data about the innovation, the two rural sociologists also asked each respondent about his formal education, age, farm size, income, travel to Des Moines and other cities, readership of farm magazines, and other variables that were later correlated with innovativeness (measured as the year in which each farmer decided to adopt hybrid corn).

Neal Gross was from an urban background, and initially felt somewhat uncomfortable interviewing Iowa farmers. Someone in Ames told Gross that farm people got up very early in the morning, so on his first day of survey data gathering, he arrived at a respondent’s home at 6:00 AM, while it was still half-dark. By the end of the day, Gross had interviewed twenty-one respondents, and he averaged an incredible fourteen interviews per day for the entire study! Today, a survey interviewer who averages four interviews per day is considered hard-working. During one personal interview, an Iowa farmer asked Gross for advice about controlling horse nettles. Gross had never heard of horse nettles. He told the farmer that he should call a veterinarian to look at his sick horse (horse nettles are a kind of noxious weed).

Neal Gross personally interviewed 345 farmers in the two Iowa communities, but twelve farmers operating less than twenty acres were discarded from the data analysis, as were seventy-four respondents who started farming after hybrid corn began to diffuse. Thus, the data analysis was based on 259 respondents.

When all the data were gathered, Ryan and Gross coded the farmers’ interview responses into numbers. The diffusion researchers analyzed the data by hand tabulation and with a desk calculator (computers were not available for data analysis until some years later). Within a year, Neal Gross (1942) completed his Master’s thesis on the diffusion of hybrid corn, and shortly thereafter Ryan and Gross (1943) published their research findings in the journal, Rural Sociology (this article is the most widely cited publication from the study, although there are several others).

All but two of the 259 farmers had adopted hybrid corn between 1928 and 1941, a rather rapid rate of adoption. When plotted cumulatively on a year-by-year basis, the adoption rate formed an S-shaped curve over time. After the first five years, by 1933, only 10 percent of the Iowa farmers had adopted. Then, the adoption curve “took off,” shooting up to 40 percent adoption in the next three years (by 1936). Then the rate of adoption leveled off as fewer and fewer farmers remained to adopt the new idea.

Farmers were assigned to adopter categories on the basis of when they adopted the new seed (Gross, 1942). Compared to later adopters, the innovators had larger-sized farms, higher incomes, and more years of formal education. The innovators were more cosmopolite, as measured by their number of trips to Des Moines (Iowa’s largest city, located about seventy-five miles away).

Although hybrid corn was an innovation with a high degree of relative advantage over the open-pollinated seed that it replaced, the typical farmer moved slowly from awareness-knowledge of the innovation to adoption. The innovation-decision period from first knowledge to the adoption-decision averaged about nine years for all respondents, a finding that the innovation-decision process involved considerable deliberation, even in the case of an innovation with spectacular results. The average respondent took three or four years after planting his first hybrid seed, usually on a small trial plot, before deciding to plant 100 percent of his corn acreage in hybrid varieties.

Communication channels played different roles at various stages in the innovation-decision process. The typical farmer first heard of hybrid seed from a salesman, but neighbors were the most frequently cited channel leading to persuasion. Salesmen were more important channels for earlier adopters, and neighbors were more important for later adopters. The Ryan and Gross (1943) findings suggested the important role of interpersonal networks in the diffusion process in a system. The farmer-to-farmer exchange of their personal experiences with hybrid seed was at the heart of diffusion. When enough such positive experiences were accumulated by the innovators and early adopters, and exchanged with other farmers in the community, the rate of adoption took off. This threshold for hybrid corn occurred in 1935. After that point, it would have been impossible to halt the further diffusion of hybrid corn. The farm community as a social system, including the networks linking the individual farmers within it, was a crucial element in the diffusion process.

In order to understand the role of diffusion networks and opinion leadership, Ryan and Gross (1943) should have asked sociometric questions* of their respondents, such as, “From which other farmers have you obtained information about hybrid corn?” The sample design, which consisted of a complete enumeration in two communities, would have made the use of sociometric questions appropriate. But “information was simply collected from all community members as if they were unrelated respondents in a random sample” (Katz and others, 1963).

Even without sociometric data about diffusion networks, Ryan and Gross (1943) sensed that hybrid corn spread in the two Iowa communities as a kind of social snowball: “There is no doubt but that the behavior of one individual in an interacting population affects the behavior of his fellows. Thus, the demonstrated success of hybrid seed on a few farms offers new stimulus to the remaining ones.” The two rural sociologists intuitively sensed what later diffusion scholars were to gather more detailed evidence to prove: That the heart of the diffusion process consists of interpersonal network exchanges and social modeling between those individuals who have already adopted an innovation and those who are then influenced to do so. Diffusion is fundamentally a social process.

Study of the invisible college of rural sociologists investigating diffusion as of the mid-1960s identified the researchers who first utilized a new concept and/or methodological tool in studying diffusion (Crane, 1972). Ryan and Gross launched fifteen of the eighteen most widely used intellectual innovations in the rural sociology diffusion research tradition. So Bryce Ryan and Neal Gross played key roles in forming the classical diffusion paradigm. The hybrid corn study has left an indelible stamp on the history of diffusion research.

* Sociometry is a means of obtaining and analyzing quantitative data about communication patterns among the individuals in a system by asking each individual to whom he or she is linked.

This case illustration is based on Ryan and Gross (1943), Gross (1942), Ryan and Gross (1950), and Valente and Rogers (1994).




Summary

Diffusion is the process by which an innovation is communicated through certain channels over time among the members of a social system. Diffusion is a special type of communication concerned with the spread of messages that are perceived as new ideas. Communication is a process in which participants create and share information with one another in order to reach a mutual understanding. Diffusion has a special character because of the newness of the idea in the message content. Thus some degree of uncertainty is involved in the diffusion process. An individual can reduce the degree of uncertainty by obtaining information. Information is a difference in matter-energy that affects uncertainty in a situation where a choice exists among a set of alternatives.

The main elements in the diffusion of new ideas are: (1) an innovation, (2) which is communicated through certain channels, (3) over time, (4) among the members of a social system. An innovation is an idea, practice, or object perceived as new by an individual or other unit of adoption. Almost all of the new ideas discussed in this book are technological innovations. A technology is a design for instrumental action that reduces the uncertainty in the cause-effect relationships involved in achieving a desired outcome. Most technologies have two components: (1) hardware, consisting of the tool that embodies the technology as a material or physical object, and (2) software, consisting of the knowledge base for the tool. The software information embodied in a technology serves to reduce one type of uncertainty, that concerned with the cause-effect relationships involved in achieving a desired outcome. But a technological innovation also creates another kind of uncertainty because of its newness to the individual, and motivates him or her to seek information by means of which the new idea can be evaluated. This innovation-evaluation information leads to a reduction in uncertainty about an innovation’s expected consequences.

The characteristics of an innovation, as perceived by the members of a social system, determine its rate of adoption. Five attributes of innovations are: (1) relative advantage, (2) compatibility, (3) complexity, (4) trialability, and (5) observability.

Re-invention is the degree to which an innovation is changed or modified by a user in the process of its adoption and implementation.

A communication channel is the means by which messages get from one individual to another. Mass media channels are more effective in creating knowledge of innovations, whereas interpersonal channels are more effective in forming and changing attitudes toward a new idea, and thus in influencing the decision to adopt or reject a new idea. Most individuals evaluate an innovation, not on the basis of scientific research by experts, but through the subjective evaluations of near-peers who have adopted the innovation. These near-peers thus serve as role models, whose innovation behavior tends to be imitated by others in their system.

Another distinctive aspect of diffusion as a subfield of communication is that some degree of heterophily is present. Heterophily is the degree to which two or more individuals who interact are different in certain attributes, such as beliefs, education, social status, and the like. The opposite of heterophily is homophily, the degree to which two or more individuals who interact are similar in certain attributes. Most human communication takes place between individuals who are homophilous, a situation that leads to more effective communication. Therefore, the heterophily that is often present in the diffusion of innovations leads to special problems in securing effective communication.

Time is involved in diffusion in (1) the innovation-decision process, (2) innovativeness, and (3) an innovation’s rate of adoption. The innovation-decision process is the mental process through which an individual (or other decision-making unit) passes from first knowledge of an innovation to forming an attitude toward the innovation, to a decision to adopt or reject, to implementation of the new idea, and to confirmation of this decision. We conceptualize five steps in this process: (1) knowledge, (2) persuasion, (3) decision, (4) implementation, and (5) confirmation. An individual seeks information at various stages in the innovation-decision process in order to decrease uncertainty about an innovation’s expected consequences. The decision stage leads (1) to adoption, a decision to make full use of an innovation as the best course of action available, or (2) to rejection, a decision not to adopt an innovation.

Innovativeness is the degree to which an individual or other unit of adoption is relatively earlier in adopting new ideas than other members of a social system. We specify five adopter categories, classifications of the members of a social system on the basis of their innovativeness: (1) innovators, (2) early adopters, (3) early majority, (4) late majority, and (5) laggards. Rate of adoption is the relative speed with which an innovation is adopted by members of a social system.

A social system is a set of interrelated units that are engaged in joint problem-solving to accomplish a common goal. A system has structure, defined as the patterned arrangements of the units in a system, which gives stability and regularity to individual behavior in a system. The social and communication structure of a system facilitates or impedes the diffusion of innovations in the system.

Norms are the established behavior patterns for the members of a social system. Opinion leadership is the degree to which an individual is able to influence informally other individuals’ attitudes or overt behavior in a desired way with relative frequency. A change agent is an individual who attempts to influence clients’ innovation-decisions in a direction that is deemed desirable by a change agency. An aide is a less than fully professional change agent who intensively contacts clients to influence their innovation-decisions.

We distinguish three main types of innovation-decisions: (1) optional innovation-decisions, choices made by an individual independent of the decisions of other members of the system to adopt or reject an innovation, (2) collective innovation-decisions, choices made by consensus among the members of a system, and (3) authority innovation-decisions, choices made by relatively few individuals in a system who possess power, status, or technical expertise. A fourth category consists of a sequential combination of two or more of these types of innovation-decisions: Contingent innovation-decisions are choices to adopt or reject that are made only after a prior innovation-decision.

A final way in which a social system influences diffusion is consequences, the changes that occur to an individual or to a social system as a result of the adoption or rejection of an innovation.

I. This definition of technology as information is based upon Thompson (1967) and Eve-land (1986), who stress the uncertainty-reduction aspect of technology, and thus the important role of information, a view of technology that has not been widely recognized. Technology is information and transfer is a communication process, and so technology transfer is the communication of information (Eveland, 1986).

II. This concept and its opposite, heterophily, were first called to scientific attention by Lazarsfeld and Merton (1964). Heterophily, the opposite of homophily, is defined as the degree to which two or more individuals who interact are different in certain attributes.

III. A further refinement of this proposition includes the concept of empathy, defined as the ability of an individual to project into the role of another. More effective communication occurs when two individuals are homophilous, unless they have high empathy. Heterophilous individuals who have a high degree of empathy are, in a socio-psychological sense, really homophilous. The proposition about effective communication and homophily can also be reversed: Effective communication between two individuals leads to greater homophily in knowledge, beliefs, and overt behavior.






2 A HISTORY OF DIFFUSION RESEARCH



Diffusion research is thus emerging as a single, integrated body of concepts and generalizations, even though the investigations are conducted by researchers in several scientific disciplines.

—Everett M. Rogers with F. Floyd Shoemaker (1971), Communications of Innovations: A Cross-Cultural Approach



Research on the diffusion of innovations started in a series of independent intellectual enclaves during its first several decades. Each of these disciplinary cliques of diffusion researchers studied one kind of innovation; for example, rural sociologists investigated the diffusion of agricultural innovations to farmers while educational researchers studied the spread of new teaching ideas among school personnel. Despite the distinctiveness of these approaches to diffusion research, each invisible college uncovered remarkably similar findings; for example, that the diffusion of an innovation followed an S-shaped curve over time and that innovators had higher socioeconomic status than later adopters.

My main motivation for writing the first book on this topic, Diffusion of Innovations (Rogers, 1962) was to point out the lack of diffusion of diffusion research, and to argue for greater awareness among the various diffusion research traditions. A research tradition is a series of investigations on a similar topic in which successive studies are influenced by preceding inquiries. Essentially, each research tradition is an invisible college of researchers, a network of scholars who are spatially dispersed but who are closely interconnected by exchanging research findings and other scientific information.

By the mid-1960s the formerly impermeable boundaries between the diffusion research traditions began to break down. Rogers with Shoemaker (1971) computed an index of cross-tradition citations for each diffusion publication available by 1968; this index was the number of research traditions (other than the author’s) represented in the footnotes and bibliography of each empirical diffusion publication. The average index score (per diffusion publication) hovered at less than 1.0 during the 1940s, 1950s, and early 1960s. But from 1965 to 1968, the average score suddenly doubled. The paper curtain separating the various diffusion research traditions had broken down.

This trend toward a more unified cross-disciplinary viewpoint in diffusion research continues today; every diffusion scholar is fully aware of the parallel methodologies and results in the other traditions. All of the diffusion research traditions have now converged, intellectually, toward a single large invisible college, although diffusion studies are conducted by scholars in many disciplines. This merger of diffusion approaches has not been an unmixed blessing. Diffusion studies now display a kind of bland sameness, as they pursue a small number of research issues with rather stereotyped approaches. The narrow perspectives of diffusion scholars in an earlier era have been replaced by an unnecessary standardization in contemporary diffusion research approaches. Perhaps the old days of separate and varied research approaches were a richer intellectual activity than the present era of well-informed sameness.

A major theme of this chapter is the story of the merging of the diffusion research traditions, and the consequences of this intellectual convergence. We address such questions as: Where did diffusion research come from? How and why did it grow to its present position of popular recognition by scholars, and its widespread use and application by policy-makers? How has the acceptance of the classical diffusion model limited the originality and appropriateness of the work of diffusion researchers?


The Beginnings of Diffusion Research in Europe

The roots of diffusion research extend back to the European beginnings of social science.


Gabriel Tarde and Imitation

Gabriel Tarde, one of the forefathers of sociology and social psychology, was a French lawyer and judge around the turn of the century who kept an analytical eye on trends in his society as represented by the legal cases that came before his court. Tarde observed certain generalizations about the diffusion of innovations that he called the laws of imitation, and this became the title of his influential book. The purpose of his scholarly observations, Tarde (1903) said, was “to learn why, given one hundred different innovations conceived at the same time—innovations in the form of words, in mythological ideas, in industrial processes, etc.—ten will spread abroad while ninety will be forgotten.”

Gabriel Tarde was far ahead of his time in his thinking about diffusion. Although he used slightly different concepts than those employed in the present book (for example, what Tarde called imitation is today called the adoption of an innovation), this sociological pioneer explored several of the main research issues that were pursued by diffusion scholars in later decades, using more quantitative approaches. For example, as the previous quotation indicates, Tarde identified the adoption or rejection of innovations as a crucial outcome variable in diffusion research. He observed that the rate of adoption of a new idea usually followed an S-shaped curve over time. Astutely, Tarde recognized that the take-off in the S-curve of adoption begins to occur when the opinion leaders in a system adopt a new idea. So diffusion network thinking was involved in Tarde’s explanation of the S-curve, even though he did not use such present-day concepts as networks, homophily, and heterophily. Tarde’s key word, imitation, implies that an individual learns about an innovation by copying someone else’s adoption behavior. Tarde (1903, 1969) proposed as one of his most fundamental laws of imitation that the more similar an innovation is to ideas that have already been accepted, the more likely the innovation will be adopted (today we say that the perceived compatibility of an innovation is related to its rapid rate of adoption).

To Tarde, the diffusion of innovations was a basic and fundamental explanation of human behavior change: “Invention and imitation are, as we know, the elementary social acts” (Tarde, 1969). Tarde was the main European forefather of the diffusion field. But his creative insights were not followed up immediately in empirical studies of diffusion. That was not to happen until after a lapse of forty years, with the Ryan and Gross hybrid corn study. Social scientists of Tarde’s day lacked the methodological tools to conduct quantitative diffusion studies. His suggested approach to diffusion research lay fallow for several decades until an invisible college of American scholars was to coalesce around a latter-day paradigm based upon Tarde’s laws of imitation.


The British and German-Austrian Diffusionists

Another root of diffusion research was a group of anthropologists that emerged in England and in Germany-Austria soon after the time of Gabriel Tarde in France (although they did not read his writings). These anthropologists are called the “British diffusionists” and the “German-Austrian diffusionists”. The viewpoint of each school was similar. Diffusionism was the point of view in anthropology that explained social change in a given society as a result of the introduction of innovations from another society. The diffusionists claimed that all innovations spread from one original source, which, of course, argued against the existence of parallel invention (today we know that such parallel invention of new ideas frequently occurs).

The diffusionism viewpoint does not have much of a following today, owing to the extreme claim of the diffusionists that all social change could be explained by diffusion alone. The dominant viewpoint now is that social change is caused by both invention (the process by which a new idea is discovered or created) and diffusion, which usually occur sequentially. The main contribution of the European diffusionists was their calling the importance of diffusion to the attention of other social scientists (Kroeber, 1937).

The scholars who picked up on the work of the European diffusionists most directly, as one might expect, were anthropologists, especially those in the United States who, beginning in the 1920s, began to investigate the diffusion of innovations. Indirectly, this anthropological interest in the diffusion of innovations was to influence the Ryan and Gross (1943) investigation of hybrid seed corn in Iowa.


The Rise of Diffusion Research Traditions

The anthropological diffusion researchers constitute the oldest of the diffusion research traditions (Table 2-1). In this chapter we trace the intellectual ancestry of the ten main research traditions, as they help us to understand the history of diffusion research. Each research tradition consists of an academic discipline (for example, anthropology, marketing, geography) or a subdiscipline (for instance, early sociology, and rural sociology). Each tradition usually concentrated on investigating the diffusion of one main type of innovation: For example, rural sociologists specialized in farm innovations. Table 2-1 shows, for each tradition, the main types of innovations studied, methods of data-gathering and analysis, and the main findings. This overview and comparison of the diffusion research traditions is complemented by the following narrative description of each tradition.



Table 2-1. Comparison of the Major Diffusion Research Traditions.a


	Diffusion Research Tradition

	Number of Diffusion Publications (% of All Publications)

	Typical Innovations Studied

	Method of Data Gathering and Analysis

	Main Unit of Analysis

	Major Types of Findings




	1. Anthropology

	141 (4%)

	Technological ideas (steel ax, the horse, water boiling)

	Participant and nonparticipant observation and case studies

	Tribes or peasant villages

	Consequences of innovations; relative success of change agents




	2. Early sociology

	10 (—)

	City manager government, postage stamps, ham radios

	Data from secondary sources and statistical analysis

	Communities or individuals

	S-shaped adopter distribution; characteristics of adopter categories




	3. Rural sociologyb

	845 (22%)

	Agricultural ideas (weed sprays, hybrid seed, fertilizers)

	Survey interviews and statistical analysis

	Individual farmers in rural communities

	S-shaped adopter distribution; characteristics of adopter categories; perceived attributes of innovations and their rate of adoption; communication channels by stages in the innovation-decision process; characteristics of opinion leaders




	4. Education

	359 (9%)

	Teaching/learning innovations (kindergartens, modem math, programmed instruction, team teaching)

	Mailed questionaires, survey interviews, and statistical analysis

	School systems, teachers, or administrators

	S-shaped adopter distribution; characteristics of adopter of adopter categories




	5. Public health and medical sociology

	277 (7%)

	Medical and health ideas (drugs, vaccinations, family planning methods, AIDS prevention

	Survey interviews and statistical analysis

	Individuals or organizations like hospitals or health departments

	Opinion leadership in diffusion; characteristics of adopter categories; communication channels by stages in the innovation-decision process




	6. Communication

	484 (12%)

	News events, technological innovations

	Survey interviews and statistical analysis

	Individuals or organizations

	Communication channels by stages in the innovation-decision process: characteristics of adopter categories, and of opinion leaders; diffusion networks




	7. Marketing and management

	585 (15%)

	New products (a coffee brand, the touch-tone telephone, clothing fashions)

	Survey interviews and statistical analysis; field experiments

	Individual consumers

	Characteristics of adopter categories; opinion leadership in diffusion




	8. Geography

	160 (4%)

	Technological innovations

	Secondary records and statistical analysis

	Individuals and organizations

	Role of spatial distance in diffusion




	9. General sociology

	322 (8%)

	A wide variety of ideas

	Survey interviews and statistical analysis

	Individuals

	Characteristic of adopter categories; various others.




	10. General economics

	144 (5%)

	Technological innovations

	Economic analysis

	Organizations, individuals

	Economics of technological innovations




	11. Other traditionsc

	563 (14%)

	—

	—

	—

	—




	Total

	3,890 (100%)

	 

	 

	 

	 





a The exact number of major diffusion research traditions is arbitrary. We chose these because they represent the relatively greatest number of empirical diffusion publications (an exception is the early sociology tradition, which is included because of its influence on certain of the other traditions which developed later).

b The rural sociology tradition includes 150 publications by diffusion scholars in extension, whose work is closely related.

c Includes public administration and political science (129 publications), agricultural economics (101), psychology (73), industrial engineering (33), statistics (33), and others/unknown (194).


Paradigms and Invisible Colleges

Any given field of scientific research is launched by a major breakthrough or reconceptualization, called a revolutionary paradigm by Kuhn (1970), that provides model problems and solutions to a community of scholars (Kuhn, 1970, p.viii). Recognition of the new paradigm sets off a furious amount of intellectual effort as promising young scientists are attracted to the field, either to advance the new conceptualization with their research or to disprove certain of its aspects. Gradually, a scientific consensus about the field is developed, and, perhaps after some years, the invisible college (the informal network of researchers who form around an intellectual paradigm to study a common topic) declines in scientific interest as fewer findings of an exciting nature turn up. These are the usual stages in the growth of science (Kuhn, 1970; Price, 1963; Crane, 1972). The research process is a very social activity in which crucial decisions are influenced by a network of scientists, organized around one important research idea.

An invisible college centered on an intellectual paradigm provides the typical scientist with the information that he or she needs to reduce the uncertainty of the research process. Of the many alternative directions that a research project might pursue, a paradigm structures a researcher toward one general approach. Thus, the paradigm and the invisible college of scientists that follow the paradigm provide a researcher with a source of security and stability in the uncertain world of research.

Research on the diffusion of innovations followed these rise-and-fall stages rather closely (Crane, 1972), although the final stage of demise does not seem to have begun (however, in some research traditions like rural sociology and education, the amount of diffusion research has slowed down). The hybrid corn diffusion study by Ryan and Gross (1943), described in Chapter 1, set forth the basic paradigm for studying diffusion. Its leads were soon followed by an increasing number of scholars (Figure 2-1). The amount of scientific activity devoted to investigating the diffusion of innovations then increased at a very sharp rate after the revolutionary paradigm appeared 50 years ago, as Kuhn’s (1970) theory of the growth of science would predict.


Figure 2-1. Cumulative Number of Diffusion Research Publications by Year

[image: Image]


The field of research on the diffusion of innovations took off after formation of the diffusion paradigm by Ryan and Gross (1943). In each succeeding time period, the number of diffusion publications increased considerably, until very recent years, when the number of diffusion research publications completed per year slowed down somewhat.

Diffusion research is a particular type of communication research (as explained in Chapter 1), but it began outside of the academic field of communication. This was due to timing, as the Ryan and Gross (1943) hybrid corn study preceded the establishment of the first university institutes or departments of communication (Rogers, 1993b). The diffusion research approach was taken up in a variety of fields: education, anthropology, public health, marketing, geography, and rural sociology. Each of these disciplines pursued diffusion research in its own specialized way, without much interchange with the other diffusion research traditions, at least until the early 1960s when the boundaries between the traditions began to break down.

Now we turn to the beginnings of the anthropological research tradition in diffusion, in the 1920s.


The Anthropology Research Tradition

The anthropology tradition is not only the oldest of the research traditions analyzed in this book, it is also the most distinctive in its methodological approach to studying diffusion. Most anthropologists who study diffusion avoid using such quantitative tools as personal interviews, random sample surveys, and computer data analysis.

Anthropologists prefer to gather diffusion data more directly from their respondents, by means of participant observation, an attempt by a researcher to adopt the perspective of respondents by sharing their day-to-day experiences. An anthropologist often lives for several years in a peasant village or some other system of study, seeking to empathize with the everyday roles of respondents. Obviously, such a total immersion requires a great deal of patience on the part of the anthropologist field researcher, who may have to wait for a long time for what he or she has come to observe (such as diffusion and adoption behavior). The participant-observation method requires that anthropologists are limited to studying diffusion in small systems, like a single village. Most anthropological research is a one-person operation, and the investigator is therefore limited to what he or she can observe in a limited setting. The results of such inquiry provide valuable insights into the micro-level details of diffusion. There is less certainty that the results of anthropological diffusion studies are generalizable. For instance, to what extent can the administrators of the public health service in Peru apply the findings from Wellin’s (1955) anthropological investigation of the failure of the water-boiling campaign in Los Molinas to other Peruvian villages? Does Los Molinas have special characteristics that affected the adoption and rejection of water boiling? Do similar diffusion circumstances occur in other Peruvian villages? We do not know.

There are also special advantages of anthropological research on diffusion. If the anthropologist is successful in attempting to empathize with the respondents of study, the ensuing account of diffusion will tell the story from the respondents’ viewpoint, conveying their perceptions of the innovation and of the change agency with a high degree of understanding. This perspective helps the anthropologist overcome the pro-innovation bias that is displayed in much other diffusion research. Through total immersion in the respondents’ system, the anthropologist gains a holistic perspective of the lifestyles, world views, and social relationships of the respondents. This capacity of anthropologists to understand the culture of their individuals of study, coupled with their long-term data-gathering over time, provides anthropological diffusion scholars with a unique means of understanding the consequences of innovation. Much of the research featured in Chapter 11 on consequences was carried out by anthropologists.

In addition to their useful contributions to our understanding of consequences, much anthropological research has also been conducted on the relationship of an innovation’s rate of adoption.I Anthropologists often show that the planners and officials in charge of development programs failed to account fully for the cultural values of the expected adopters of an innovation. As a result, the diffusion program often failed, or at least it led to unanticipated consequences.

Compared to other research traditions, anthropology has been more concerned with the transfer of technological innovations from one society to another (as compared to the diffusion of a new idea within a society or system). This emphasis on intercultural diffusion is consistent with anthropologists’ interest in the concept of culture, their favorite intellectual tool. An early illustration of this type of investigation was Wissler’s (1923) study of the diffusion of horses from Spanish explorers to American Indian tribes in the West, and the spread of corn-growing from American Indians to European settlers. Contemporary studies of intercultural diffusion in the anthropological tradition evaluate development programs in which Western technologies are introduced in the developing countries of Latin America, Africa, and Asia.

In part owing to their early appearance on the diffusion research scene, anthropologists influenced the other diffusion research traditions, particularly early sociology and rural sociology. Other traditions have seldom used participant observation as their data-gathering methodology, but they have carried forward into quantitative research certain of the theoretical leads pioneered by anthropological diffusion scholars.


Miracle Rice in Bali: The Goddess and the Computer

One may have an image of an anthropologist as an Indiana Jones–like character, wearing native dress and a pith helmet, and speaking the local dialect with perfect fluency. USC anthropologist Steve Lansing indeed dresses in traditional Balinese dress and immerses himself completely in the exotic culture of Bali, the Indonesian island in the South Pacific. His research in Bali, continued over the past fifteen years, allows him to understand dimensions of the indigenous knowledge system affecting technological innovations that others, including Indonesian government officials, often cannot see. This in-depth comprehension by anthropologists comes from studying small systems over a lengthy time period. Like many other contemporary anthropologists, Professor Lansing used cutting-edge computer techniques in his research on the introduction and consequences of miracle rice varieties in Bali. In order to understand why the miracle rice failed in Bali, one must comprehend the religious aspects of the rice irrigation system.

Rice is central to life in Bali. The steep slopes of volcanic soil, stretching down from mist-covered mountain peaks to the sea, have been ingeniously terraced by Balinese farmers over the centuries so that irrigation water descends from a high crater lake, tumbling from one small rice plot to another, inching its way for miles down to the sea. These rice paddies for centuries have produced up to a ton of food per acre per year, with little or no added fertilizer. Because of ample rice yields, the small, densely populated island of Bali supports more than 2 million people. These high rice yields are made possible by a complex irrigation system coordinated by a hierarchical series of Hindu priests and water temples that regulate water flows. At the top of this indigenous system is the high priest, the Jero Gde (pronounced “Jeero G’day”), of the main water temple at Ulun Danu Batur, the crater lake near the peak of Batur volcano. Here offerings are made to Dewi Dano, the water goddess whom Balinese believe dwells in the crater lake.

The Jero Gde is overall manager of the irrigation system. Below him are a series of major dams, each with its Hindu priest and water temple, responsible for regulating water flows. The lower level of the irrigation system consists of smaller weirs, each with a minor water temple to regulate water flows. At the local level are 1,300 subaks, each a water-users’ association of about 100 farmers. Each subak has a water shrine and a priest. Such an elaborate, hierarchically tiered social organization is necessary to operate the Balinese rice irrigation system. Water is a scarce resource, and some type of social organization is needed in order to distribute the water in an equitable manner. Presumably this is one reason why so many of the world’s civilizations began in areas of irrigated agriculture.

But the water-temple system of Bali does far more than just deliver water to crops. Each rice terrace is a complex ecosystem, with the management of these carefully balanced ecological forces in the hands of the Jero Gde and his cadre of Hindu water priests. For instance, a single farmer cannot control the pests in his small rice plot unless he coordinates with his neighbors. Otherwise, the rats, brown leaf-hoppers, and other pests will simply migrate from field to field. The solution is for hundreds of farmers in several neighboring subaks to plant, irrigate, and harvest simultaneously, and then leave their rice fields to fallow for a period of several weeks. Evidence of such coordination is easily visible in Bali: All of the rice fields on an entire mountain slope will be the same growing green, harvest yellow, or fallow brown. But until anthropologist Lansing began to investigate, nobody understood how the actions of these hundreds of rice farmers were orchestrated. If rice experts knew of the indigenous irrigation system, they dismissed it as unimportant. Lansing says: “Modern irrigation experts thought the ancient temple system was mere religious nonsense.”

Actually, the Balinese irrigation and ecology management system is extremely complex; the Jero Gde must seek an optimum balance of various competing forces. If all subaks were planted in symphony, pests would be reduced; however, water supplies would be inadequate due to peaks in demand. On the other hand, if all subaks staggered their rice planting schedules in a completely random manner, water demand would be spread out, and the water supply would be used efficiently. But the pests would flourish and wipe out the rice crop. So the Jero Gde must seek an ideal balance of pest control and water conservation between these competing policies, depending on the amount of rainfall flowing into the crater lake, levels of different pest populations in various subaks, and so forth. The high priest has considerable influence. On one occasion related by Professor Lansing, the Jero Gde concluded that a rodent plague was becoming widespread. “Instructions were sent down to all member subaks to build a special temporary shrine at all water inlets in every field, and perform a brief prayer and offering every third day for fifteen days. A widespread follow-up period was also suggested…. The small shrines duly appeared—on time—by the thousands” (Lansing, 1987). The Jero Gde was clearly managing the entire rice-growing ecosystem, not just irrigation.

Indonesian government officials eagerly introduced the Green Revolution rice varieties in Bali in the 1970s. They hoped to increase total food production, a national priority. Balinese rice farmers were told to grow three rather than two crops per year, and to adopt chemical fertilizers and pesticides. These instructions broke down the centuries-old indigenous system of fallow, managed by the Hindu priests. “As a consequence, the incidence of bacterial and viral (rice) disease, together with insect and rat populations, began to increase rapidly. Imported organochloride pesticides made some dents in the rising pest populations, but also killed off eels, fish, and in some cases, farmers in the rice fields” (Lansing, 1987). Rice yields dropped precipitously. Balinese rice farmers soon returned to the water-temple system of water management, and discontinued the miracle rice varieties.

Anthropologist Steve Lansing has made his career studying Balinese culture, and was fully aware of how thoroughly Hindu religious thought permeated every aspect of daily life. He originally conducted anthropological field research through participant observation of a rice-growing village. Naturally, he had observed the amazing uniformity among the tiny rice plots in the subak that he studied; he explored the social organization of the subak, including its water priest and his role in water allocation and the many religious attitudes involved in planting and growing rice. Most anthropologists who studied irrigation systems stopped there. But Lansing became curious about how water allocations, the simultaneous planting decisions, and the periods of common fallow were decided upon for the entire mountain slope of which his subak of study was one part. He accompanied his subak on their annual pilgrimage to the Jero Gde at the High Temple on the Crater Lake. Gradually, Lansing became fascinated with the entire system of rice irrigation in Bali, triggered by the failure of the miracle rice varieties.

At this point, in the late 1980s, Lansing, with the help of a USC ecological biologist, designed a computer simulation to calculate the effect on rice yields in each subak of (1) rainfall, (2) planting schedules, and (3) pest proliferation. He called his simulation model “The Goddess and the Computer.” Lansing took his Macintosh computer and his simulation model from the USC campus in Los Angeles to the Balinese High Priest at the temple on the Crater Lake. After enthusiastically trying out various scenarios on the computer, the Jero Gde concluded that the best rice harvests closely resembled those that the Balinese rice farmers had been following for more than a millennium. When asked by Lansing what he thought of the computer analysis of this sacred system of water management, the Jero Gde replied mysteriously, “Certainly you don’t think that you came to work on this by coincidence, do you?”

Today, two completely different systems for managing water resources exist side-by-side in Bali, each invisible to the other. “Downstream, foreign consultants dispatch airplanes to photograph Bali’s rivers from above, and draw topographic maps of new irrigation systems. Upstream, a group of farmers drop frangipangi flowers in their [irrigation] canals before beginning a new ploughing…. two subaks arrive at the master water temple for advice on dealing with the brown planthoppers that have destroyed half their crop, and half a dozen men with picks and shovels shore up the sides of a field that has produced two crops of rice each year for the past eight centuries” (Lansing, 1987).

Are indigenous knowledge systems important in the introduction of technological innovations?

The present case illustration is based on Lansing (1987 and 1991) and Bardini (1994), and on numerous discussions with Professor J. Stephen Lansing, Department of Anthropology, University of Southern California.




Early Sociology

The intellectual tradition that we refer to as early sociology traces its ancestry to the French sociologist Gabriel Tarde, but most of the research publications in this tradition appeared from the late 1920s to the early 1940s (the same time period that the anthropology diffusion tradition was getting underway in America). The importance of the early sociology tradition is not because of its volume of investigations (there are only ten) nor to the sophistication of its research methods but rather to the considerable influence of early sociologists upon later diffusion researchers.

Early sociologists typically traced the diffusion of a single innovation over a geographical area like a state or a region. The early sociologists studied the diffusion of an innovation in order to understand social change. With the exception of Bowers (1937, 1938), who investigated the diffusion of ham radio sets, early sociologists did not emphasize the innovation-decision process nor did they concentrate on the process by which opinion leaders influenced others in their system to adopt or reject a new idea.

Bowers’ investigation was probably the first study in the early sociology tradition that used primary data from respondents, in addition to data from secondary sources like government records. Bowers contacted a sample of 312 ham-radio operators in the United States by mailed questionnaire in order to determine the influences that led to their adoption of the radios. Bowers (1938) was the first researcher to find that interpersonal channels are more important than mass media channels for later adopters than for earlier adopters. The number of amateur radio operators in the United States had increased sharply from about 3,000 in 1914 to 46,000 in 1935. Bowers determined that this adopter distribution followed an S-shaped curve when the number of adopters was plotted by year. Bowers also related such ecological factors as city size and region in the United States to the rate of adoption of ham radios. Like others in the early sociology tradition, Bowers thus correlated ecological factors with innovativeness.

The ten studies in the early sociology diffusion tradition differed from their anthropological counterparts in that they used quantitative data analysis, a methodological approach that was to be followed by most other diffusion research traditions. The intellectual paradigm that was to set off widespread research on the diffusion of innovations had not yet happened. Creation of this paradigm had to wait for the rural sociology tradition.


Rural Sociology

The rural sociology research tradition formed the paradigm for diffusion research, and has produced the largest number of diffusion studies (see Table 2-1). Dominance of the diffusion field by rural sociology, indexed by the percentage of all diffusion studies completed by rural sociologists, has declined over past decades as other diffusion research traditions have grown more rapidly in size. Up to 1964, 423 of the 950 diffusion publications (45 percent) were in rural sociology. From 1965 to 1969, only 225 (26 percent) of the 849 diffusion publications were in rural sociology, and this percentage dropped further, to 14 percent (100 of 708 diffusion publications) from 1970 to 1974, to 8 percent (45 of 578 publications) from 1974 to 1981, and to 7 percent (54 of 805 publications from 1982 to 1994). Presently only a few rural sociology diffusion publications appear each year. But Table 2-1 shows that rural sociology is still the most important tradition in total number of diffusion studies.

Rural sociology is a subfield of sociology that focuses on the social problems of rural life. Most rural sociologists are employed in colleges of agriculture at land-grant universities. These agricultural schools have three main functions: (1) to teach students, (2) to conduct research on agricultural problems, so as to help farmers and agricultural businesses, and (3) to operate a state extension service to diffuse agricultural innovations (coming from research) to potential adopters, mainly farmers. The state colleges of agriculture and their research and extension subunits, the state agricultural experiment stations, and the state agricultural extension services are dominated by a high value on agricultural production through improved crop-growing, milk-production, beef-farming, and horticultural production. In an organization where the main value is on raising farm production, diffusion research by rural sociologists was considered very useful.

Diffusion research provided helpful leads to agricultural researchers about how to get their scientific results put into use by farmers. Diffusion research was greatly appreciated by extension service workers, who depend on the diffusion model as the main theory guiding their efforts to transfer new agricultural technologies to farmers (Rogers and others, 1982). So diffusion research fit well with the strong value on agricultural production that dominated colleges of agriculture. After about 1970, when surpluses of food production became a worldwide problem and when the farm crisis began in the United States, rural sociologists’ interest in diffusion research began to fade. Today diffusion study is passé among rural sociologists.

THE HYBRID CORN STUDY AND THE DIFFUSION PARADIGM. Although a couple of pre-paradigmatic diffusion studies had been completed during the 1920s and 1930s, the Ryan and Gross (1943) investigation of the diffusion of hybrid-seed corn, more than any other study, influenced the methodology, theoretical framework, and interpretations of later students in the rural sociology tradition, and in other diffusion research traditions as well. Dr. Bryce Ryan was a professor of rural sociology at Iowa State University, the state land-grant school in Ames. In 1941, the Iowa Agricultural Experiment Station (the research branch of the college of agriculture) funded his proposed investigation of the spread of hybrid seed to Iowa farmers.

This innovation was a success story for Iowa State University. The development of hybrid seed corn had resulted from years of genetic research by agricultural scientists at Ames; finally, in 1928, hybrid seed was made available to Iowa farmers, promoted by the Iowa Agricultural Extension Service and by commercial seed companies that marketed the seed. The hybrid vigor of the new seed increased corn yields on Iowa farms, hybrid corn varieties withstood drought better than the open-pollinated seed they replaced, and hybrid corn was better suited to harvesting by mechanical corn pickers. Corn was the main farm crop in Iowa in the 1930s; in fact, Iowa’s official state song boasts that it is “the tall corn state.” The hybrid seed was adopted rapidly. By 1941, about thirteen years after its first release, the innovation was adopted by almost 100 percent of Iowa farmers.

Administrators of the Iowa Agricultural Experiment Station sponsored Professor Ryan’s diffusion study in order to improve their understanding of lessons learned that might be applied to the diffusion of other farm innovations. These officials may also have been puzzled as to why such an obviously advantageous innovation as hybrid corn was not adopted more rapidly. For example, some farmers waited thirteen years to adopt, a period during which they were surrounded by neighbors who were using the innovation successfully.

Ryan and Gross (1950) investigated four main aspects of diffusion, which were to form the heart of the new paradigm: (1) the innovation-decision process for an individual farmer, including the sequential stages of awareness, trial, and adoption, (2) the roles of communication sources/channels in conveying the innovation, (3) the S-shaped rate of adoption, a curve that was tested as to whether it fit a normal distribution, and (4) the personal, economic, and social characteristics of various adopter categories, the classification of individuals on the basis of their relative earliness in adopting an innovation (Valente and Rogers, 1993).

The main findings from the hybrid corn study described in Chapter 1 will not be repeated here. This classic diffusion study headed later diffusion scholars toward pursuing certain research questions: Which variables are related to innovativeness? What is the rate of adoption of an innovation, and what factors (like the perceived attributes of the innovation) explain the speed of adoption? What role do different communication channels play at various stages in the innovation-decision process? These research directions have continued to dominate diffusion research since 1943. The intellectual influence of the hybrid corn study reached far beyond the study of agricultural innovations, and outside of the rural sociology tradition of diffusion research. The research paradigm created by the Ryan and Gross investigation became the academic template that was to be mimicked, first by other rural sociologists in their agricultural diffusion researches, and then by almost all other diffusion research traditions (whether they knew it or not).

The Iowa hybrid corn study left an indelible stamp on diffusion research up to the present. This lasting influence is not completely beneficial, intellectually speaking. An overly close copying of the classical diffusion paradigm by later researchers, who were often investigating diffusion of innovations of a quite different type, led to inappropriate methodologies and mistaken theoretical thrusts. Chapter 3 discusses criticisms of the dominance of the classical paradigm. We argue that the overwhelming relative advantage of hybrid corn (over the open-pollinated seed that it replaced) may have contributed to both the pro-innovation bias of later diffusion studies and to the lack of research attention paid to the consequences of technological innovations. Because the effects of hybrid corn were so obviously beneficial, it was assumed that the consequences of other innovations would also be positive.

In addition to structuring the diffusion paradigm theoretically, the Ryan and Gross hybrid corn study also established a prototypical methodology for conducting diffusion investigations: one-shot survey interviews with the adopters of an innovation, who are asked to recall their behavior and decisions regarding the innovation. Thus, the typical research design for studying diffusion was established in 1941. It has lived on, with only certain modifications, to the present day. The alternate methodological paths that were not taken by diffusion scholars represent a shortcoming in the field.

THE INVISIBLE COLLEGE OF RURAL SOCIOLOGY DIFFUSION RESEARCHERS. In the 1950s, a decade after Ryan and Gross set forth the diffusion paradigm in 1943, an explosion occurred in the number of diffusion studies by rural sociologists. Pioneering scholars in this tradition at the University of Wisconsin, the University of Missouri, and at Iowa State University carried forward the diffusion work launched by Ryan and Gross. New Ph.D’s in rural sociology, produced at Madison, Columbia, and Ames in the 1950s, then became professors at other state land-grant universities where they, in turn, established diffusion research programs. I was one of these diffusion research missionaries, earning my Ph.D. degree at Iowa State and then teaching on the faculty at Ohio State University.
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