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ELEMENTS OF DIFFUSION 

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

Niccolo Machiavelli, The Prince (1513) 

Getting a new idea adopted, even when it has obvious advantages, is 
difficult. Many innovations require a lengthy period of many years from 
the time when they become available to the time when they are \videly 
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 dif­
ficulties facing diffusion campaigns. 

Water Boiling in a Peruvian Village: 
Diffusion That Failed-

The public health service in Peru attempts to introduce innovations to vil­
lagers to improve their health and lengthen their lives. This change agency 

encourages people to install latrines, bum garbage daily, control house fli es, 
report cases of infectious diseases, and boil drinking water. These innova-

-This case illustration is based on Wellin (1955, pp. 71-103). 
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2 Diffusion of Innovations 

tions involve major changes in thinking and behavior for Pe ruvian villagers, 
who do not understand the relationship of sanitation to inness. Water boil­
ing is an especially important health practice for Pe ruvian villagers. Unless 

they boil their drinking water, patients who are cured of an infectious dis­
ease in a medical clinic often return within a short time to be treated again 
for the same disease. 

A two-year water-boiling campaign conducted in Los Molinas, a peasant 
village of two hundred families in the coastal region of Peru, persuaded only 
eleven housewives to boil water. From the viewp:>int 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 behav­
ior. Even with the aid of a medical doctor. who gave public talks on water boil­
ing, and Aneen village housewives who were already boiling water, 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 or Los Molinas are peasants who work as fi eld hands on 
local plantations. Wate r is carried by can, pail, gourd, or cask. The three 
sou rces or water in Los Molinas include a seasonal irrigation ditch close to 
the village, a spring more than a mile away rrom the village , and a public 
well whose water most villagers dislike. All three sources are subject to pol­

lution at all times and show contamination whenever tested. Of the three 
sources, the irrigation ditch is the most commonly used. It is close r to most 
homes, and the villagers like the taste or its water. 

Although it is not feasible for the village to install a sanitary wate r sys­
tem , the incidence or typhOid and othe r wate rborne diseases could be 

greatly reduced by boiling wate r berore it is consumed. During he r two­

year campaign in Los Molinas, Nelida made several visits to every home in 
the village and devoted especially intensive efforts to twenty-one famili es. 
She visited each or the selected ramilies between fineen and twenty.five 
times; e leven or these ramilies now boil the ir wate r regularly. 

What kinds of people do these numbers represent? We describe three 
Village housewives: one who boils water to obey custom, one who was pe r­
suaded to boil wate r by the health worke r, and one o r the many who 
rejected the innovation. 

Mrs. A: Custom-Oriented Adopter-

Mrs. A is about forty and suffers rrom a sinus inrection. The Los Molinas vil­
lagers call her the "sickly one." Each morning. Mrs. A boils a potfu1 or wate r, 

which she uses throughout the day. She has no understanding or genn theory, 

Elellumts of Diffusioll 

llS explained by Nelida. !-Ier motivation for boiling wate r is a complex local cus­
tom or "hot- and "cold" distindions. The b..'lSic principle orthis .belie r system is 

that all roods, liqUids, medicines, and othe r objects are inhe rently hot or cold, 
quite ap,'ut rrom their actual temperature. In essence, the hot-cold distinction 

serves as a series or 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 or Los Molinas. 
By custom, only the ill use cooked, o r Mhoe wa ter. Ir an individual becomes 

ill, it is unthinkable to eat pork (very cold) or drink brandy (very hot). 
Extremes o r hot and cold must be avoided by the sick; the refore , raw water, 
which is perceh'ed to be very cold, must be boiled to make it appropriate. 

Villagers leam from early childhood to dislike boiled wate r. Most can tol­
e rate cooked wate r only ir a flaVOring, such :lS sugar, lemon, o r he rbs, is 

added . Mrs. A likes a cL'lSh of cinnamon in he r drinking water. The village 
belie f system does not involve the notion of baL1erioiogicai contamination 
or wate r. By tradition, boiling is aimed at eliminating the "cold" quality or 
unboiled water, not the hannrul bacteria. Mrs. A drinks boiled water in obe­
die,nce to local norms, because she pe rceives herselr as ill. Slle adopted the 
innovation, but ro r the wrong reason . 

AIrs. B: Persuaded Adopter-

The B ramily came to Los Molinas a gene ration ago, but they ~re still 
strongly o riented tov.'ard their birthplace in the high Andes. Mrs. B worries 
about lowland diseases that she ree ls infest the village. It is partly because or 
this anxiety that the public health worker, Ne lida, was able to convince Mrs. 
B to boil water. To Mrs. S , Nelida is a rriendly authOrity (rathe r than a Mdirt 
inspecto r," as she is seen by other housewives) who imparts useful knowl­
edge and brings protection rrom UnL'tl rtain threats. Mrs. B not only boils 
wate r but has also installed a latrine and sent her youngest child to the 
health cente r ro r a checkup. 

Mrs. B is marked as an outsider in the community by he r highland 
hairdo and stumbling Spanish. She \vi ll never achieve more than marginal 
social aL'CCptance in the vi llage. Because the communit), is not an important 
re re rence group to her, Mrs. B can deviate rrom the vi llage nonns on health 

innovations. With nothing'to lose socially, Mrs. B gains in pe rsonal securi ty 
b)' heeding NeHda's advice. Mrs. 8 's practice or boi1ing water has no e ffect 
in improving or damaging he r marginal status. She is grate rul to Nelida for 
teaching he r how to neutralize the danger of contaminated wate r, which she 

perceives as a lowland peril. 
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Mrs, C: Rejector 

This housewife represents the majority of LDs Motinas families who were 
not persuaded by the efforts of the change agent during the two-year water­
boiling campaign. In spite of Nelida's repeated explanations, Mrs. C docs 
not understand genn theol)'. How, she argues, can microbes survi ve in 
water that would drown people? Are they fish? If genns are so small that 

they cannot be seen o r fe lt , how can they hurt a grown person? There arc 
enough real threats in the world to worry about- poverty and hunger­
without bothering about tiny animals that one cannot see, hear, touch, or 
smell . Mrs. C's allegiance to traditional village norms is at odds \vi tll the 
boiling of water. A finn believer in the hot-cold superstition, she fee ls that 
only the sick should drink boiled water. 

Why Did tile DiJJusiorl of Willer Boiling Fail? 

This intensive two-year campaign by a public health worker in a Pe ruvian vil­
lage of r.vo hundred families, aimed at persuading housewives to bo il drinking 
water. was largely unsuccessful. Nebda \V3S able to e ncourage only about 5 
percent of the population, eleven families, to adopt the innovation. The diffu­

sion campaign in Los Molinas failed because the innovution was pcrcci\'ed as 
culturally inappropriate by the villagers. LocaltraditiOll links hot foods with ill­
ness. Boilingwater makes water less "cold" and henee appropriate only for the 

sick. If a person is not ill, he o r she is prohibited by vi llage norms from drink­
ing boiled water. Only individuals who are not integrated into local networks 
risk defying the community no rm on water boiling. An important factor 

regarding the adoption rate of an innovation is its compatibility with the val­
ues, beliefs, and p.'lSt 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 Pe ru (and in most nations of L"ltin 
America, Africa, and Asia). The indigenous knowledge s)'Stem caused the fai l­
ure of the diffusion effort for water boiling in Los Molinas. 

Nelida's failure demonstrates the importan<.'C of interpersonal ne r.\·orks 
in the adoption o r rejection of an innovation. Socially an outside r. Mrs. B 

was marginal to the Los Molinas eommunity, although she lived the re for 
several years. Nelida was a more important refe rent for Mrs. B than were 
her ne ighbors, who shunned her. Anxious to win renected 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, even more than a technical malter. 

Elements of DifjilSiotl 

Nelid ll 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 such as Mrs. A and Mrs. Il Unfortunately, they were per­
ceived as a Sickly one and a social o utside r, respectively, and were not per­
(.'Cived as social models o f water-boiling behavior by the other women. The 

village opinion leaders, who could have activated local ner.vorks to spread 
the innovation, were ignored by Nelida. As a resul t, the rate of adoption of 
the innovation d id not reach a critical mass, after which the diffusion 
process would have become self-sustaining. 

How potential adopters view a c hange agent affects their willingness to 
adopt Ilew ideas. In Los Molinas, Nelicla was perceived differently by lower­
and middle-status housewives. Mo.~t poor fa milies saw the health \vorker as a 
"snooper" sent to Los Molinas to pry for di rt and to press already harassed 

housewives into keeping cleane r homes. Becnuse the lower-status housewives 
had less free time, they v..'Cre unlikely to talk with Nelida about water boiling. 
Their contacts outside the community were limited, and as a result, they saw 

the technically prollcient NelieL" \..,jth eyes bound by the traditional beliefs of 
Los Molina.~. They distrusted this outsider. whom they perceived as a social 
stranger. Nelicia, who was middle class by Los Molina.~ standards, was able to 
secure more positive results from housewives whose socioeconomic stntus and 
culhmtl b.'lCkground were more similar to hers. TILis tendency for more effec­
tive communication to occur with those who are more similar to a change agent 

occurs in most diffusion campai~,.,'ls. Unfortunately, those indh~duals who most 
need the help provided by the change agent are least likely to accept it. 

Nelida was "innovalion-oriented" rather than "client-oriented," She was 

unable to put herself in the role of the village hOllsewives, and thus her 
attempts at persuasion fa iled to reach he r clients because the message did 
not sui t their need.s. Nelida talked to vi llagers about germ theory, which 
they could not (and did not need to) understand. These factors produced 
the diffusion failure in Los Molinas. Once the remainder of the book has 

been read , it \vi ll be easier to unde rstanclt he water-boiling case. 

What Is Diffusion? 

5 

DiffUSion is the process in whic h a n innovation is communicated through 
certain channels over time among the me mbers of a SQCial syste m. It is a 
specia1 type of communication, in that the messages are concerned with 
ne w ideas. Communiclltion is a process in which pa rticipants c reate and 
share infonnation with one a no the r in order to reach a mutuaJ under~ 

standing. 111is definition implies that communication is a p rocess of con-
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vergence (or divergence) as hvo or more individuals exchange informa­
tion in order to move toward each other (or apart) in the meanings that 
they give to certain events. We think of communication as a hvo-way 
process of convergence, mUlcr tlum as a one-way. linear act in which one 
individual seeks to transfer a message to another in o rde r to achieve cer­
tain effects (Rogers and Kincaid, 1981). A linear L'Onception of human 
communication may accurately describe certain communication acts 
involved in diffusion, such as when a change agent seeks to persuade a 
client to adopt an innovation. But when we look at what CHllle before such 
an event and at what fo llowed, we often realize that the event is only onc 
part of a total process in which infonnation is exchanged between the two 
individuals. For example. a client may go to a change agent with a specific 
problem, and the innovation may be recommended as a possible solution 
to this problem. The change agent-client interaction may t'(mtinue 
through several cycles, as a process of in fomlation exchange. 

Diffusion is a special type of communication in which t.he messages 
are about a new idea. This newness of the idea in the message content 
brives diffusion its special character. The newness means that some 
degree of unt-ertainty is involved in d iffus ion. Unccrla;Ilty is the d egree 
to which a number of rutematives are perceived with respect to the 
occurrence of an event and the relative probability of these altematives. 
Uncertainty implies a lack of predictability, of structure, of information . 
Information is a means of redUCing uncertainty. lnfomllltion is a differ­
ence in matte r-energy that affects uncertain ty in a situation wllere a 
choice exists among a set of altematives (Rogers and Kincaid, 1981). A 
technologicru innovation embodies in formation and thus reduces 
uncertainty about cause-effect relationships in problem solving. 

Diffusion is a kind of Socilil change, defined as the process by which 
ru teration occurs in the structure and function of a social system. When 
new ideas are invented, di.ffused, and adopted or rejected, leading to (.-er­
tain consequences, sociru change occurs. Of course, such change can hap­
pen in other ways, too; for example, a politica1 revolution , a natural event 
such as a drought or an earthquake, or a govemment polk:y. 

Some authors restrict the te rm "'diffusion" to the spo ntaneous, 
unplanned spread of new idea,> and use the concept of "d isse mination" 
fo r d iffus ion that is direct~d and managed. In th is book we use the 
word "diffusion" to include both the planned and the spontaneous 
spread of new ideas. 

Elements of DiffUsion 

Controlling Scurvy in the British Navy · 

Many technologists belie\'C that advantageous innovations v.ill sell them­
selves, that the obvious benefits of a new idea will be widely realized by 
potential adopters, and that the innovation will diffuse rapidly. Seldom is 
this the case. Most in novations, in fact , diffuse at a disappointingly slow 
rate, at least in the eyes of the inve ntors and technolOgists who create the 
innovations and promote them to others. 

Scurvy control illustrates how slowly an obviously beneficial innovation 
spreads. In the early days of long sea voyages, scurvy killed more sailors 
than did warfare. aCCidents, and other causes. For instance, of Vasco da 
Gama's crew of 160 men who sailed with ~!m around the Cape of Good 
Hope in 1497, 100 died of SCU~ngIiSh sea captain, James 
Lancaster, conducted an experim ~ the effectiveness of lemon 
juice in preventing scurvy. Captain Lancaster commanded four ships that 
sailed from England on a voyage to India. He selVed three teaspoonfuls of 
lemon juice every day to the sailors in one of his four ships. These men 
stayed healthy. The other three ships constituted Lancaster's ~control 

group," as their sailors were not given any lemon juice. On the other three 
ships, by the halfway point in the journey, 110 out of 278 sailors had died 
from scurvy. So many of these sailors got scurvy that Lancaster had to trans­
fer men from his "treatment~ ship in order to staff the three other ships fo r 
the remainder of the voyage. 

These results were so clear that one would have expected the British 
Navy)~mptly adopt citrus juice for scurvy prevention on all ships. Not 
un~117~About 150 years later, did James Lind , a British Navy physiCian 
wHb-ktle\v of Lancaster's results, carry 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 supplements: a half pint of sea 
water, six spoonfuls of vinegar, a quart of cider, nutmeg, or seventy-flve 
drops of vitriol elixir. The scurvy patients who got the citrus fruits were 
cured in a few days and were able to help Dr. Li nd care for the other 
patients. Unfortunately, the supply of oranges and lemons was exhausted in 
six days. 

Certainly, with this fu rther solid evidence of the ability of citrus fruits to 
combat scurvy, one would expect the British Navy to have adopted this 
innovation f~r all ship 'S crews on long sea voyages. In fact, it did so, but not 
until 1795, fOrty-eighl years later, when scurvy was immediately wiped out. 

"This case illustration is based on Mosteller (1981). 
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After only seventy more years, in 1865, the British Board of Trade adopted 
a similar policy and eradicated scurvy in the merchant mari ne. 

Why were the authorities so slow to adopt the idea of cil m s for sell"')' 

prevention? Other. competing remedies fo r scurvy were also beillg pro­
posed, 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 citms fruit s. Further, Or. Lind was not a prominent figure in 
the field of naval medicine, and so his experimental findings did not get 
much attention. While scurvy prevention was generally resisted for years by 
the British Navy, other innovations, such as new ships and new guns, were 
readily accepted. So the Admiralty did not resist all innovations. 

Obviously, more than just the relative advantages of an innovation, even 

when its benefits are clearly demonstrated, is neeessary for its diffusion and 

adoption. The reader may think Ihal such slow diffusion (.'Quld on ly have 
happened in the distant past , before the contemporary era of scientific, 
experimental evaluations of innovations. On the contrary; consider the 
present-day case of the nondiffusion of the Dvorak keyboard. 

Nondiffusion of ti,e Dvorak Keyboard -

Most individuals who write on a computer do not realize that the ir finge rs 
tap out words on a keyboard that is known as ··QWEnTY," named after the 

first six keys on the upper row of lette rs. The QWE HTY keyboard is inten­

tio~ally ineffident and awkward. This keyboard takes twice as long to learn 
as It should and makes us work about twenty times harder than necessary. 
But QWERTY has persisted since 1873, and today unsuspecting individuals 
are taught to use the QWERTY keyboard, unaware that a much more em­

dent keyboard is available. In recent years of talking about the QWE RTI 
keyboard with hundreds of large audiences, the present author has never 
encounte red anyone who uses an alternative. 

Where did QWE RTI come fro m? Why does it persist in the f.'lce of 
much more e fficient alternative keyboard designs? QWERTY was invented 
by Ch ristopher Latham Sholes, who designed this keyboard to slow down 
typists. In his day, the type bars on a typewrite r hung down ill. a sort of bas-

"Further details on resistance to the Dvorak keytx.ard are found In Dvora1c et a1. 
(1936), Parkinson (1972), Lessley (1980), and David (1986). 

Elements oj DifJusiotl 

ket and pivoted up to. strike the paper; then they fell back into. place by 

gravity. When two adjOining keys were struck rapidly in succession. they 
jammed. Sholes rearranged the keys 011 a typewriter keyboard to min imize 
such jamming; he Hanti-engineeroo·' the le tter arrangement in order to. 

make the most commonly lLsed letter sequences awhvard . By thus making 
it d ifficult for a typist to operate the machine and slmving down typi ng 
speed , Sholes·s QWE HTY keyboard allowed early typewriters to operate 
with a minimum of jamming. His design \vas then used in the manufacture 
of all typewriters. Early typewriter salesmen cou ld impress customers by 
pecking out "TYPEWRITEW as all of the letters necessary to spe ll this 
word were fou nd in the top row (QWERTYUIOI) o.f the machine. 

Prior to 1900, most typists used the two-finger, hunt-and-peck system. 
L..'lter, as touch typing became popular, dissatisfactio.n \vith the QWEHn' 

typeYmter began to grow. Typewriters became mechanically more efficient , 
and the Q\VE !In' keyboard design was no longer necessary to prevent jam­
ming. The search for un improved design was led by Professor August Dvo­
rak at the University of Wa»hington, who in 1932 used time-and-motion 
studies to create a much nl9re efficient keybomd arrangement. Dvorak 
filmed people while they were typing and spent a decade analyzing which 
operations slowed them down. The Dvorak keyboard has the letters 

A,O,E ,U,I,D ,H,T,N, and S across the home row of the typewriter (Figu re 
I- I). Less freque ntly used letters we re placed 011 the uppe r and lower rows 
of keys. About 70 percent of typing is done on the home row, 22 percent on 
the uppe r row, and 8 percent on the lower row. On the Dvo.rak keyboard, 
the amount of work asSigned to each finger is proportionate to its skill and 

strength. Further, Professor Dvorak engineered his keyboard so that sue· 
cessive keystrokes fell on al te rnative hands; thus, while a fi nger on one hand 
is stroking a key, a finge r 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 the major consonants that usually accolll­

p.'l.ny these \'owels on the right-hand side of the keyboard . 
Professor Dvomk was thus able to a\'oid the typing inefficiencies of the 

QWERTY keyboard. For instance, QWEHn' overloads the left hand, 
which must type 57 percent of ordinary (,'Opy. The Dvomk keyboard shifts 
this emphasis to 56 percent on the s tronger right hand and 44 percent on 

the weaker left hand (for a right-hander, as are 90 percenJ of the public). 
Only 32 percent of typing is done on the home row with the QWERIT sys­
tem, compared to 70 percent with the Dvorak keyboard. The newer 

arrangement requires less jumping back and forth from row to row. With 
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Figure 1-1. L.'1yout of the QWER1Y and the Dvorak Keyboards. 

The Dvorak keyboard is much more efficient for typists than the 
QWEHlY keyboard, which was designed more than a century ago to 
slow down typists so as to prevent the jamming of keys on early type­
writers. Yet almost no one has adopted the Dvorak keyboard. Superior 
technological innovations do not necessarily diffuse themselves. 

the QWERTY keyboard, an efficient typisfs fingertips travel more than 
twelve miles a day. jumping from row to row. These unnecessary, intricate 
movements cause mental tension and carpal tunnel syndrome and lead to 
more typographical errors. Typists typing on the Dvorak keyboard have bro­
ken all speed records. 

One might expect, on the basis of its ovelWhelming advantages, that the 
Dvorak keyboard would have completely replaced the inferior QWERTY 
keyboard. On the contrary, after more than seventy years, almost all typists 
still use the inefficient QWE RTY keyboard . Even though the American 
National Standards Institute and the Equipment Manufacturers Associa­
tion 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 hew­
ing to the old design: manufacturers, sales outlets, typing teachers, and typ-
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ists themselves. Unbeknown to most eomputer users. their machine that 
L'Omes eqUipped with a QWE RTY keyboard can easily be S\vitched to a 
Dvomk keyboard. Nevertheless, a considerable effort . estimated at aboul a 
week's training, is reqUired for someone accustomed to the QWERTY 
design to btx.'Ome proficient on 11 Dvorak keyboard. 

Here we see thai technological innovations are not ahvays diffused and 
adopted rapidly, even when the innovation has obvious advantages. As the 
reader may have guessed by now, the present book \V'JS typed on a 

QWERTI keyboard . 

Four Main E lements in the Diffusion of Innovations 

Previously we defined diffUSion as the process by which (1) an i.'lIlova­
liol1 (2) is commullicated through ccrtain chanllels (3) Door tune (4 ) 
among the members of a socilll system . . The four main e~ements are t~e 
innovation , communication channels, time, ,md the SOCial system (FIg­
ure 1- 2). These elements are identifiable in every diffusion research 
study and in every diffusion campaign or program (such as the 
attempted diffusion of water boiling in a Peruvian village). 

Figure 1-2. The Diffusion Pn)(:ess 

"""' Later AdopteR 

..,--- ----~ // 
InnoYition ~ InllOvation II InnoYitton 111 

/ / 
/ Take.()ff 

/ 
Earlier ~ Ill" 

O%~/~~~~"~R~"-~::~~~::~~ __ "-~-" __ "--' 
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DiffUSion is the process by which (1) an innovation (2) is communicated 
through certain channels (3) over thne (4) among the members of a 

social system. 
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The following description of these four e lements in d iffusion consti­
tutes an overview of the main concepts that will then be detailed in 
C hapters 2 through 11. 

1. The JIl llOvatiOtl 

An illllOuOt'ioll is an idea, practice. o r object that is pe rceived as new by 
an individuru or othe r unit of adoption. It matters little , so far as human 
behavior is concerned, whe the r o r not an idea is "objectively" new as 
measured by the lapse of time since its first use or discovery. The per­
ceived newness of the idea fo r the inclivicluaJ de te rmines his or he r 
reaction to it. If an idea see ms new to the individual , it is an in novation. 

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 towa rd it , nor have 
adopted o r rejected it. "Newness" of an innovation may be expressed in 
te rms of J..T1owledge, persuasion, o r a decision to adopt. 

Among the important research questions addressed by di ffusion 
scholars are (1) how earlie r adopters differ from later adopters of an 
innovation (see C hapte r 7), (2) how the perceived attributes of an inno~ 
vation, such as its relative advantage, compatibility, and so on, afTect its 
rate of adoption, whethe r re latively rapidly o r more slowly, as is de tailed 
in Chapter 6 , and (3) why the S-shaped d iffusion cUlVe "takes ofT" at 
about 10 to 20 percent adoption, when interpersonal networks become 
activated so that a critical mass of adopters begin using an in novation 
(see Chapter 8). It should not be assumed that the difTusion and adop­
tion of all innovations are necessarily desirable. Some harmful and 
uneconomical innovations are not desirable for e ithe r an individual or 
the social system. Further, the same innovation may be desirable for one 
adopte r in one situation but undesirable for another potential adopter 
whose situation differs. For example . mechanical tomato pickers were 
adopted rapidly by large commercial farmers in California, bu t these 
machines were too ex-pensive for small-sized tomato growe rs, and thou­
sands of farmers were thus forced out of tomato production (see Chap­
te r 4). Similarly, at present about half of U.S. households own a pe rsonal 
compute r. The half who do not perceive that they have little use for a 
computer, o r else they use a compute r at work or in a cybercafe. 

TECHNOLOGICAL INNOVATIONS, INFORMATION, AND UNCERTAINlY 

Most of the new ideas whose diffusion has been analyt.ed are technologi-
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cal innovations, and we ofte n use the word "innovation" and "'technology" 
as synonyms. A technology is a design for instname ntal action that reduces 
the unt.-ertainty in the cause-effeet relationships involved in achieving a 
desired outcome. A technology usually has two t.'Ompone nts: (1) a 'ulrrl~ 
ware aspect, (.'onsisting of the tool that emlxxlies the technology as a 
mate rial or physical object, and (2) a software aspect, consisting of the 
infonnation base fo r the tool. For example, we often speak of (l ) "com­
pute r hardware ," consisting of semiconductors, transistors, electrical con­
nections, and a frame that protects these electronic components, and (2) 
"computer software," consisting of the coded commands, instnactions, 
manuals, and other infonnation aspects of this tool that a1low us to use it 
for certain tasks. This example illustrates the close relationship between 
hardware and software, between a tool and the way it is used. 

We often think of technology mainly in terms of hardware. Indeed, 
sometimes the hardware side of a technology is dominant. But in othe r 
cases, a technology may be almost entirely composed of information; 
examples are a po lit ical philosophy such as Marxism, a religiOUS idea 
such as C hristianity, a news event, a nd a policy sllch as a municipal no­
smoking o rdinance. The diffusion of such software innovations has 
been investigated , although n methodolOgical problem in such studies 
is that their adoption cannot be so easily t raced or observed. Such idea­
only innovations have a relatively lowe r degree of observability and thus 
a slower rate of adoption. 

A numbe r of new products involve both a hardware component and 
a software component, ,vith the ha rdwa re purchased first so that the 
software component can then be utilized . Examples are VCRs and 
videotapes, (''Olllpact disc players and C Ds, and personal computers and 
compute r software programs. Often a company will sell a hardware 
product at a relatively low price in order to capture market share and 
then sell its software at a relatively high price in orde r to reeover prof~ 
its. An example is video game players; these are sold at a fairly low 
price, but the video games to be played on them are sold at a relatively 
high price. This "shaver-and-blades" strategy is (.'Ommonly used to 
speed the d ifTusion of consumer electronics in novations. 

Eve.n though the software compone nt of a technology is often not so 
apparent, we should not forget that a technology almost always represents 
a mixture of ha«hvarc and sofhvare. A(.'COrding to our de finition, technol­
ogy is a means of uncertainty reduction that is made possible by infonna­
tion about the cause--effect relationships on which the technology is based. 
TItis infonnation often resu1ts from the scientific R&D activities that devel~ 
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oped the technology. A technological innovation usually has at least some 
degree of benefit for its potential adopters, but this advantage is not always 
clear cut to those intended adopters. They are seldom certain that an inno· 
V'dtion represents a superior alternative to the previous practice that it 
would replace, at least when they initially learn about it. . 

Knowing of a technological innovation creates uncertainty about its 
consequences in the mind of potential adopters. Wil l the innovation 
solve an individual's perceived problem? The potential advan tage or a 
new idea impels an individual to exert effort to learn morc about the 
innovation. Once such information-seeking activi ties reduce uncertnin ty 
about the innovation's expected consequen<.'cs to a tolerable level, a 
d(.'Cision concerning adoption or rejection can be made. I f a new idea is 
then used, further evaluative info rmation about its effects is obtained. 
Thus, the ;rlllovotion·c/ecision process is essentially all ;IifonJUltion. 
seeking and in!onnatioll .processillg activity in wh ich all i/u/ividua/ is 
motiooted to reduce 1lI1celtflillty about the advantages {/luI dis(/dv(/n~ 
toges o/the innovlltioll (see Chapter 5). 

The main questions that an individual typically asks about a new idea 
include ,Vhat is the innovation?" "I-Iow does it work?" "Why does it 
work?" "%at are the innovations consequences?" and "What will its 
advantages and disadvantages be in my situation?" 

TECHNOLOGY CLUSTE RS An impo rtant conceptual and methodological 
issue is how to de tennine the boundaries around a technological inno· 
vation. The problem is how to determine whe re one innovation stops 
and another begins. IJ an innovation is defined as an idea that is per~ 
ceived as new, the boundary question ought to be answered by the 
potential adopters who do the perceiving. In fac t, this approach is used 
by diffusion scholars and by market researchers in "positioning" studies 
(described in Chapter 6). For example. some U.S. households that 
recycle pape r also recycle bottles and cans, although many families 
recycle only paper. Presumably the two recycling behaviors represent 
hvo innovations that are part or an interrelated cluster of several re<.'Y· 
cling ideas. A technology cluster consists of one or more distingui shable 
e lements or technology that are pe rceived as being closely interrelated . 
Some change agencies promote a "package" of innovations because 
they find that the innovations are thus adopted more rapidly. An exalll ~ 
~le of ~ tech nology cluster was the package of rice· or wheat-growing 
mnovations that Jed to the Green Revolution in the Third World coun· 
tries of Latin America, Africa, and Asia. In addition to the so-ealled 
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minlcle varieties of rice or wheat, the cluster included chemical re rt'iliz­
ers, pesticides, and thicker planting of seeds. If the entire cluster were 
adopted by a ramler, c rop yields approximately tripled. 

Past diffusion research generally investigated each innovation as ir it 
were independent rrom other innovations. This oversimplification repre­
sents a dubious assumption , in that an adopter's experience \vith one 
innovation obviously influences that individual 's per<..'e ption of the next 
innovation to diffuse through the individual's system. In reality, the inno­
vations diffUSing at about the same time in a system are interdependent. 
While it is much Simpler for diffusion scholars to investigate the spread of 
each innovation as an independent event, this is a distortion of reali ty. 
More scholarly attention should be paid to technology clusters. 

PERCE IVED AITRIBUTES OF INNOVATIONS It should not be assumed. as 
it sometimes has been in the past, that all innovations are equivalent units 
of analysiS. This assumption is a gross oversimplification. While consumer 
innovations such as cellular telephones and VCR's required only a few 
years to reach widespread adoption in the United States, other new ideas, 
Stich as using the metric system or seat belts in cars, require decades to 
reach complete use. The characteristics of innovations, as perceived by 
individuals, help to explain their different rates or adoption. 

1. He/olive adlXmtoge is the degree to which an innovation is perceived 
as better than the idea it supersedes. The degree or re lative advantage 
may be measured in economic tenns, but social prestige factors , con~ 
venience, and satisfaction are also important factors . It does not mat~ 
ter so much whether :m innovation has a great deal of "objective" 
adV'antage. What does matter is whether an individual perceives the 
innovation as advantageous. The greater the perceived relative 
advantage of rul innovation, the more mpid its rate or adoption will be. 

2. Compatibility is the degree to which an innovation is perceived as 
being consistent \vith the existing values, past experiences, and 
needs of potential adopters. An idea that is incompatible with the 
values and nonm 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 or 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 beliers discourage use of family planning, as in certain 
Muslim and Catholic nations. Previously in this chapter, we saw how 
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the innovation of wuter boiling was incompatible with the hot-cold 
belief system in the Peruvian viUage of Los Molinas. 

3. Complexity is the degree to which an innovation is pen:e ivoo as dif­
ficu lt to understand and use. Some innovations are readily compre­
hended by most members of a social system; others are more com­
plicated and are adopted morc slowly. For example, the villagers in 
Los Molinas did not understand genn theory. which the health 
worker tried to explain to them as a reason for boiling their drinking 
wate r. New ideas that are simpler to understand are adopted more 
rapidly than innovations that require the adopter to develop new 
skills and understandings, such as the Dvorak keybo.1.rd . 

4. Tria/ability is the degree to which an innovation may be experi­
mented 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. Byan and Gross (1943) found 
that every one of the ir Iowa farmer respondents adopted hybrid 
seed com by firs t t rying it on a partial basis. If the ne\\I seed could 
not have been sampled expe rimentally, its rate of adoption would 
have been much slower. Even then, many years of trial occurred 
before the typical Iowa farmer planted 100 percen t of his com 
acreage in hybrid seed. An innovation that is trialable repl'esents 
I~ss unc:ea:tainty .to the individual who is consideri ng it for adop­
tion, as It IS possible to learn by dOing. 

5. Observability is the degree to which the results of an innovation are 
visi ble to others. The easie r it is for ind.ividuals to see the results of 
an inno\latiOl~ , the ~nore likely they are to adopt . Such visibili ty stim­
ulates peer diSCUSSion of a new idea, as the friends and neighbors of 
an adopter often request innovation evaluation infonnation about it. 
Solar water-heating adopters, for example, are often found in ne igh­
borhood clusters in Cal ifornia, with three or four adopters located 
on the same block. Many other city blocks have no solar nat-plate 
(.'o lJectors. The clustering of visi ble innovations is one evidence for 
the importance of obselVbility (and peer-to-peer networks). Other 
consume~ !nnovations, such as home computers, are re latively low in 
observabtlity and thus diffuse more slowly. 

. lnno\lations that are ~~~ived by individuals as having greate r re la­
tive adv~nta~e, compab bLl, ty. t rialability, and observability and less 
complexIty will be adopted more rapidly than other innovations. Past 
research indicates that these five quaJities are the most important char-
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acteristics of innovations in explaining the rate of adoption. The firs t 
two attributes, relative advantage and compatability, are particularly 
important in explaining an innovation"s rate of adoption. 

H. E- INVENTION For the fi rst several decades of diffusion research, it 
was assumed that an innovation was an invariant quality that did not 
change as it diffused . I remember inte rviC\ving an Iowa fanner during 
my Ph.D. disse rtation research a t Iowa State University in 1954. I 
inquired about his adoption of2,4-D weed spray. The farmer described 
in some de tail the particular and unusual ways in which he used the 
weed spray on his fa rm. At the end of his lengthy remarks, I simply 
checked "adopte r" on my interview questionnaire. The concept of re­
invention was not yet in my theoretical repe rtoire, so I condensed the 
farmer's experience into my existing categories. 

In the 1970s, diffusion scholars began to study the concept of re­
ilwent-iorj, defined as the degree to which an innovation is changed or 
modified by a user in the process of adoption and implementation . Some 
researchers measure re-invention as the degree to which an individual's 
use of a new idea departs from the core or "mainline" version of the 
innovation promoted by a change agency (Eveland e t al ., 1977). On(:e 
scholars became aware of the concept of re-invention and began to 
measure it , they began to fi nd that a considerable degree of re-invention 
had occurred for many innovations. Some innovations are difficult or 
impossible to re-invent; for exam ple, hyblid seed com does not allow a 
fa rmer much freedom to re-invent, as the hybrid vigor is genetically 
locked into the seed for only the fi rst generation . Similarly, genetically 
modified (C M) com seeds were sold in the early 2000s with a "kille r 
gene" that destroys insects (such as European com borers , an important 
pes t, but also, unfortunate ly, many monarch butternycaterpillars) when 
they eat the com leaves. The second generation of this seed will not ger­
minate, forcing the farmer to purchase new C M seed eorn each year. 

Certain other innovations are more nexible in nature, and they are 
re-invented by many adopte rs who implement them in a \vide valicty of 
different ways. An innovation is not necessarily invariant during the 
process of its diffusion . And adopting an innovation is not neeessarily a 
passive role of just implementing a standard template of the new idea. 
Many adopters want to participate actively in customizing an innoV<ltion 
to fit the ir unique situation. Late r in this book, we show that an innova­
tion diffuses more rapidly when it can be re-invented and that its adop­
tion is more like ly to be sustained. 



Diffusion of Hybrid Com in Iowa -

Hyan and Cross's (1943) study orthe diffusion or hybrid seed com in Iowa is 
the most infl uential diffusion study or all time, despite the 5,2QO..plus diffu­
sion investigations conducted since this pioneering study. The hybrid com 
investigation includes each or the rour main elements or diffusion {an inno-

-This case illustration is based on Ryan and Cross (1943), Cross (1942), Ryan and 

Cross (1951 ), and Valente and Rogert (1995). 
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vation, communication channels, time, and the social system) that we have 
just discussed and serves to illustrate these elements. 

Hybrid com became one of the most important new agricultural tech· 
nologies after it \vas released to Iowa farmers in 1928. The new seed ush­
ered in the agricultural innovations in the 1930s through the 1950s that led 
to an agricultural revolution in fann productivity. Hybrid seed was devel­
oped by agricultural ~cientists al lowa State University and other state land­
grant universities. The diffusion of hybrid se.ed was heavily promoted by the 
Iowa Agricultural Extension Service and by salesman from seed com com­
panies. Hybrid com yielded an increased harvest of about 20 percent per 
acre over the open-pollinated varieties that it replaced. It was also more 
drought-resistant and better suited to harvesting with mechanical com 
pickers. The seed lost its hybrid vigor aftcr the first generation, so fanners 
had to purchase hybrid seed each yeur. Previously, farmers had saved their 
own seed, selected from their best-looking corn plants. The adoption of 
hybrid com meant that an Iowa farmer had to make important changes in 
his corn-growing behavior. Hybrid seed com ushered in a new e ra of farm­
ers' depe ndence on agribusiness companies that sold chemical fertilizers, 
pesticides, and other fa rm inputs. 

\ \11en Professor Bryce BY-dn, fresh from his Ph.D. studies in sociology at 
Harvard University, arrived at Iowa State University in 1939, he chose 
hybrid com as the innovation of study in his investigation of social factors in 
economic decisions. This interest drew him to study how Iowa f:lTmers' 
social relationships with their neighbors influenced them to adopt hybrid 
con1. Ryan had read anthropological work on diffusion while he was at 1·lar­
vard, so he cast his Iowa study of hybrid com in a diffUSion framework. But 
unlike the qualitative methods used in anthropological studies of dilTusion, 
the Iowa investigation main ly utilized qualitative data from survey inter­
viEl\VS with Iowa fanners about their adoption of hybrid com seed. 

In the summer of 1941 , Neal C. Cross. a new graduate student in rural 
sociology. was hired as n research assistant on the hybrid L"Om diffusion 
project. Ryan and Cross selected I:\vo small Iowa communities located some 
fifty miles west of Ames and conducted personal interviews with all of the 
fanners living in these two systems. Using a structured questionnaire, Neal 
Cross, who did most of the data gathe ring, interviewed each respondent as 
to when the farmer decided to adopt hy.brid corn (the year of adoption was 
to become the main dependent variable in the data analysiS), the communi­
cation channels used at each stage in the innovation-decision process, and 
how much of the fanner's com acreage ~ planted. in hybrid (rathe r than 
open-pollinated. seed) each ~'ear. In addition to these recall data about the 

• 
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innovation , the two nlral SOCiolOgists nlso asked each respondent about his 
formal education. age, farm size, inL"Ollle, frequency of travel to Des Moines 
and other cities, readership of filrm magazines, and other variables that 
were later correlated with innovativcness (measured as the year in which 
each famler decided to adopt hybrid com). 

Neal Cross was from an urban background in Milwaukee, Wisconsin, 
and initially fe lt somEl\vhat uncomfortable interviewing Iowa fanners . 
Someone in Ames told Cross that faml people got up very early in the 
morning, so on his first day of data gathering. he arrived. at a respondent's 
home at 6:00 A.M. , while it was still half dark. By the end of this first day. 
Cross had interviC\VC(1 twenty-one people, 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 hardworking. During 

one personal interview, an Iowa farme r, pe rhaps slyly leading him on , asked 
Cross for ad\1cc about controlling horse neules. Cross had never heard of 
horse nettles. He told the farmer that he should call a veterinarian to look at 
his sick horse (horse nettles arc actually a kind of noxiOIlS weed). 

Neal Cross pe rsonally interviewed 345 fanners in the two Iowa commu­
nities, but h .... e lve farmers operati ng less than twenty acres were discarded 
from the data analysis. as wcre 74 respondents who had started fanning 
after hybrid com began to diffuse. Thus, the data analysiS \vas based on 259 
respondents. 

\\11en all of the data were gathered. Ryan and Cross coded the farnlers' 
interview responses into numbers. The diffusion researchers analyzed the 
data by hand tabulation and \vith a desk calculator (computers were not 
available for data analysis until some years later). Within a year, Cross 
(194.2) completed his master's thesis on the diffusion of hybrid corn, and 
shortly thereafte r Ryan and Cross ( 1943) published their research findings 
in the journal Rllml Sociology (this article is the most ,videly cited publica­
tion from the study. although there are several others). This paper became 
the fou nding document for the research specialty of the diffusion of innova­
tions. Several previous studies had been completed on the diffusion of agri­
cultural innovations, but they did not lead to a research tradition because 
they did not create a research paradigm fo r the diffusion of innovations 
(Valente and Rogers. 1995). The Ryan and Cross (1943) study established 
the customary research methodology to be used by most diffusion investiga­
tors: retrospective survey interviews in which adopters of an innovation are 
asked when they adopted, where or from whom they obtained infonnation 
about the innovation . and the consequences of adoption. Ryan and Cross 
(1943) popularized the ternt "diffusion" (which had previously been used by 
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anthropologists), although they did not use the concept of ~innovation ." 

That tenn would come from later scholars. 
All but 2 of the 259 fanne rs had adopted hybrid com in the thirteen 

years between 1928 and 1941. When plotted cumulatively on a ycar-by-year 
basis, the adoption rate fonned an S-shaped curve over time. Afte r the first 
five years, by 1933, only 10 percent of the Iowa fanners had adopted. Then 
the adoption curve Mtook off. ~ shooting up to 40 percent adoption in the 
nen three years (by 1936). Then the rate of adoption leveled ofT as fewer 
and fewer farmers remained to adopt the new idea. The overall shape of the 
rate of adoption looked like an "S" (see Figure 1-2). 

Farmers were assigned to adopter categories on the basis of whe n they 
adopted the new seed (Cross, 1942). Compared to later adopte rs. the inna. 
vators had larger-sized farms, higher incomes, and more years of formal 
education. The innovators were also more cosmopolite, as measured by 
their number of trips to Des Moines, lowa's largest city, located about 
seventy-five miles from the two study communities. 

Although hybrid com was an innovation with a high degree of relative 
advantage over the open-lXlllinated seed that it replaced . the typical farmer 
moved slowly from awareness-knowledge of the innovation to adoption. 
The innovation-decision period from firs t knowledge to the adoption deci­
sion averaged about nine years for all respondents, an indication thai 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 of about one acre, before deciding to plant 100 percent of his com 
acreage in hybrid varieties. 

Communication channels played different roles at various stages in the inno­
vation-<iecision process. The typicaJ farmer first heard of hybrid seed from a 
salesman. but neighbors were the most frequently cited channel leading to per­
suasion. Thus 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 fanner-to-fanner exchanges of their personal experi­
ences with hybrid seed were at the heart of diffusion. When enough such posi­
tive experiences were accumulated by the innovators, and especially by early 
adopters, and exchanged with other farmers in the community, the rate of 
adoption took off. This threshold for hybrid com occurred in 1935. After that 
p:>int, it would have been impossible to halt its further diffusion. The farm com­
munity as a social system, including the networks linking the indi\oi.dual fanners 
within it, was a crucial element in the diffusion process. 
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In order to understand the role of difTusion networks and opinion lead­
ership. Hyan and Gross (1943) should have asked sociometric questions of 
their respondents. such as ·· From which otht:r farmers did you obtain infor­
mation alXlut hybrid com?" The sample deSign . which (.'Ollsisted of a com­
plete enumeration in h\'o m mmunities, would ha\'C made the use of such 
(:ommunication network questions appropriate. But winformation was sim­
ply collected from all community members as if they \vere unrelated 
reslXlndents in a mndom slllnplew (Katz et al., 19(3). 

E'·en \\oi.thout sociometric data about difTusion networks. Ryan and Gross 
(1943) sensed that hybrid com had 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 intemcting IXlpulation afTeets the behavior of his fellows. 
Thus, the demonstmted success of hybrid seed on a few farms offers new 
stimulus to the remaining ones," The h\'O mml sociologists intuitively 
sensed what later diffusion scholars were to gather more detailed evidence 
to jJrove: that the heart of the diffusion process consists of inte'l>ersonal 
network exchanges and social modeling by those individuals who have 
already adopted an innovation to those individuals who are influenced to 
follow their lead. DifTusion is fundamentally a social process. 

Study of the invisible college of ruml SOCiologists investigating diffusion 
as of the mid-l960s identified tile researchers who fi rst utilized a new con­
cept an<Vor methodological tool in studying diffusion (emile, 1972). Ryan 
and Gross launched fiOeen of the eighteen most Widely used intellectual 
innovations in the mral SOCiology diffusion research tradition. So Bryce 
Ryan and Neal Gross played key roles in forming the classical diffusiOlll"U­
adigm. The hybrid com study has left an indelible stamp on the history of 
all diffusion research. 

Summary 

DiffUSion is the process by whic h an innovation is (:ommunicated 
through certain channe ls over time among the members of a social sys­
tem. Diffusion is a special type of communication collcemed wi th the 
spread of messages that are pe rceived as new ideas. Commlmicatioll is 
a proc'ess in which participants create and share information with one 
another in orde r to reach a Illutual understanding. Diffusion has a spe­
cial chamcte r because of the newness of the idea in the message con­
tent. Thus some degree of uncertainty and perceived risk is involved in 
the diffusion process. An individuru can reduce this degree of uncer­
tainty by obtaining information. lnJonluztion is a difference in matter-
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energy that affects uncertainty in a situation where a choice exists 
among a set of altematives. 

The main ele ments in the diffusion of new ideas are: (1) an ill n OP)(I­

tion (2) that is commrmicated through L'e11ain clulIIllels (3) over time (4) 
among the members of a social system. 

1. Innovation 

An innovation is an idea, practice, or object perceived as new by an 
individual or other unit of adoption. Most of the new ideas discussed in 
this book arc technological innovations. A teclllloJogy is a design for 
instrumental action that reduces the uncertainty in the cause-effect 
re lationships involved in achieving a desired outcome. Most technolo­
gies have two components: (1 ) Iwrr/ware. consisting of the tool that 
e mbodies the technology as a material or physical object, and (2) soft­
ware, conSisting of the knowledge base for the tool. 

The characte ristics of an innovation , as perceived by the membe rs of 
a social system, de termine its rate of adoption. Five attributes of in no­
vations are: (1 ) re lative advantage, (2) compatibility, (3) <..'o mplexity, (4) 
trialability, and (5) observability. 

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

2. Communication Channels 

A commutlicatiml chan1lel is the means by which messages get from one 
individual to anothe r. Mass media channels are more e fTective in creat­
ing knowledge of in novations, whereas inte rpersonal channels a re more 
e ffective in forming and changing attitudes toward a new idea. and thus 
in in nuencing the decision to adopt or reject a new idea. Most individ u­
als evaluate an innovation not on tJ1e basis of scientillc research by 
experts but th rough the subjective evaluations of near peers who have 
adopted the in ~ovation. These near peers thus serve as role models! 
whose in novation behavior tends to be imitated by others in their ~)'stem. 

A distinctive aspect of diffusion is that at least some degree of he t­
erophi ly is usually present in communication about innovations. Het­
erophily is the degree to which two or more individuals who interact 
a re different in certain attributes, such as beliefs. education, social sta­
tus, a~d the like. The opposite of he teropbily is llOmophily, the degree 
to which two or more individuals who intemct are similar in certain 
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attributes. Most human communic,Woltion takes place between individuals 
who are homophi lous, a situation that leads to more effective commu­
nication. Therefo re, the heterophily that is often present in the diffu­
sion of innovations leads to special problems in achieving effective 
communication. 

3. Time 

Time is involved in diffusion in (I) the innovation-diffusion process, (2) 
innovativeness, and (3) an innovation 's rate of adoption. The imlOlXl t-ion­
decisioll process is the process through which an individual (or other 
deciSion-making unit) passes from fi rst 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 L'Onceptualize fi ve steps in this process: (1) knowledge, (2) 
persuasion, (3) decision, (4) implementation, and (5) confirmation . An 
individual seeks in formation at various stages in the innovation-decision 
process in order to decrease unce rtainty about an innovation's expected 
consequences. The decision stage leads (1 ) to fll/optioll , 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. 

1I11lolXltiooness is the degree to which an individual or other unit of 
adoption is re latively earlie r in adopting new ideas than other members 
of a social syste m. We specify fi ve al/opfer 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. The rate of adoption is the relative speed with which an 
innovation is adopted by members of a social system. 

4. Social System 

A social system is a set of interrelated units that are engaged in joint prob­
lem solving to accomplish ammmon goal. A system hasstnu;ture, defined 
as the patte rned arrangements of the units in a system, which gives stabil­
ity and regularity to individual behavior in a system. The social and com­
munication structure of a system faGilitates or impedes the diffusion of 
innovations in the system. One aspect of social structure is 'IOnns, the 
established behavior pattems for the members of a social system. 

Opinion leadership is the degree to which an individual is able to 
influence inrormaJly other individuals' attitudes or overt behavior in a 
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desi red 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 
the ir innovation-decisions. 

We distinbruish among three main types of innovation-decisions: (1 ) 
optional in rlOV(ltion-decisions, choices to adopt or reje<.t an innovation that 
are made by an individual independent of the decisions of other me mbers 
of the system, (2) collective ;Ill101Xltion-<iecisions, choices to adopt or reject 
an innovution that ure made by consensus among the members of a system, 
and (3) authority imwVlltion-decisiom, choices to adopt or reject an inno­
vation that are made by relatively fe\v individuals in a system who possess 
power, status, or technical expertise. A fourth category consists of a sequen­
tial combination of two or more of these three types of innoV'.ltion­
decisions: Contingent i1llloVlltiOtl -decisions are choic.es to adopt or reject 
that are made only after a prior innovation-decision. 

A final way in which II. social system influences diITusion eoncerns 
consequ€llces, the changes that (K'Cur to an individual or a social system 
as a result of the adoption or rejection of an innovation. 


