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equifinality vhich explains the activities of open systems. If the
researcher vievs soclety as an open system, he frees himself from the
‘client approach since society generates its own innovation and -
diffuses it through internal processes. The second principle is
nutual causation. The concept of mutual causation is corucial to an
understanding of innovation diffusion in rapidly changing societies
since it allows an examination of complex interdependent sets of
communication behaviors. Pinally, the notiorn of purpose in modern
systeas thoory explains hov open systems strike a satisfactor
balance between deviation-amplifying processes, such as the diffusion
of innovation, and deviation-counteracting processes. . Through the
exercise of choice, systems evolve in healthy fashion and avert the
comnunication disintegration vhich Tofifler believes is the inevitable
. byproduct of an accelerating rate of technological change.
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WAYNE SILVER
UNIVERSITY OF UTAH

RECONCEPTUALIZATION OF THE DIFFUSION PROCESS:
APPLICATION OF SELECTED PRINCIPLES FROH MODERN SYSTENS THEORY

This paper initially outlines prevailing conceptions of the diffusion pro-
~ cass or the communication of innovations from onc individual to another in a social
system over time, In their book, Communication of Innovations: A Cross-Cultural
Approach, Rogers and Shoemaker catalogue most of the past research on the diffusion

process and develop a paradigm to explain how innovations spread through various
social systems,

Since past research deals primarily with the diffusion process fn rural areas
or peasant subcultures, Rogers and Shoemaker portray social systems as essentially
closed and relatively impenetrable. Only through the efforts of professional change
agents db innovations find their way into social systems and diffuse throughout
general populations.

The client system in which change agents operate fosters a linear and mechan-
istic notion of conmunication and the diffusion process. While this interpretation,
along with a structural classification of “adopters," explains the diffusion process
in the societies to which Rogers and Shoemaker allude, 1t does little to explain
communication behaviors in high innovation societies.

A description of the latter depends upon the application of selected principles
from modern systems theory. The first 1s the principle of equifinality which explains
the activities of open systems. If the researcher views society as an open system, he
frees himself from the client approach since society geuerates {ts own innovation
and diffuses it through internal processes,

The second principle is mutual causation, The concept of mutual causation
is crucial to an understanding of innovation diffusion in rapidly changing societies
gigceiit allows an examination of complex, interdependent sets of communication

ehaviors,

Finally, the notion of purpose in modern systems theory explains how open
systems strike a satisfactory balance between deviation-amplifying processes, such as
the diffusion of innovation, and deviation-counteracting processes. Through the
exarcise of choice, systems evolve in healthy fashion and avert the communication
disintegration which Toffler believes 1s the inevitable byproduct of an accelerating
rate of technological change.




The last decade witnessed a “yreandous increése in research
on theadiffusion of innovations," (Rogers and Shoemaker. 197ii'
‘xvil) According to the same writers (19711 xvii) "Not only have
the number of publications inoreased, but the nature of diffuéion
studies has become much more varied."” In an~;ffort to construct
a ugeful model of the diffusion process, Rogers and Shoemaker
(19?1)'derived numerous generalizations from a distillation of
more than 1,500 reports of past research., The result of their
efforts is a well detailed paradigm of the communicapion of in-
novations through certain channels over time among the hembers
of a social system. (Rogers and Shoemaker, 19711 18) _

The purposes of this paper are to describe the central
features of the Rogers-Shoemaker paradigm, identify ite limitations
and propose a new model to explain 1nterre1ated-communieation
behaviors in rapidly innovating societies. ‘The suggested ro=-
conceptualization draws upon selected principles of modern systems
theory and data from Toffler's (1971) analysis .of future shock.

- THE ROGERS-SHOEMAKER PARADIGM

Rogers and Shoemaker summarized diffusion_research dealing
primarily with the communication of innovation in rural‘areas or
peasant subcultures. The consequence of this focus is a conception
of social systems as highly closed énd relatively impenetrable,
That is, initial conditions bindlthe social system and retard in-.
novation by filtering out almost all information from the en-

vironment,




i
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Since Rogers and Shoemaker consider their gsoclal systems
egsentlally closed, it 18 only a small step for them fé\embraee,*
the client system. Thé olient system is one in which a p:ofeé-'
slonal change agent sponsors the diffusion of a particular in-
novation throughout‘a_social gsystem, The change agent operates
within boundaries prescribed by a power elité which screens out
all innovations harboring‘the potential to.festructure the system.

The client system fosters a highly linear and mechanistioc
model of communication., According to Rogers and Shoemaker (19?1:
23~24) "Communication is the process by which messages are trans-
mitted from a source to a recelver, 'In other wordé oomhuniéafibh‘,
is the transfer of ideas from a squréé with the viewpoint of modi~.
fying the behaviors of reéeivers;x A communication»chénnel is the
means by which the meséage gets from the source to the receiver."

The diffusion process is correspondingly linear and mechan=-
istic, Viewed fundamentally, "the diffusion proceds consists of
(1) a new idea, (2) individual A who has knowledge of the in~
novation, (3) individual B who ig not yet aware of the new idea
and (4) some sort of communication channel connecting the two

individuals." (Rogers and Shoemaker, 1971: 24)

Prevailing theory also posits a structural notion of the
diffusion process, One of the basic units of analysis is the
individual person within the social system, a person endowed with
.status. roles, personality traits and other ¢haracteristics which
exist in space and over extended periods of time. In fact, the

individual is a composite of fsystem effects"” which influence his



behavior and distinguiehiné tralts that explain his attitudes
towsrd innovation. As Rogers and Shoemaker (1971: 29-30) elaborate,
"The basic notlon of system effects is that the norms, gooial
statuses, hierarchy, and so on, of social systems influence the
behavior of individua} members of that system, System effeéts are
the influences of the'system's goclal structure on the béhavior of
the individual members of the social system + . . . System
effects + .+ .. may be as important in explaining individual
innovativeness as such individual characteristicsfas education,
cosmopoliteness and so on," _

System effects and individual characteristics culminate in
adopter categories, The criterion Rogers and Shoemaker use for
adopter categorization is "innovativeness, the degree to which an
individual is relatively earllier in adopting new ideas than other
members of his social system." (19711 27) The authors note that
“research findingé Sﬁjthe characteristics of adopter categories
are summarized as geheralizations under the headings (1) socio-
economic status, (2) personality variables, and (3) communication
"behaviors." (19711 185) | -

The remaining concern of diffusion process research lies in
the time dimension. ﬁogers and Shoemaker (19711 24-25) explain,
"Pime is an important consideration in the process of diffusion,
The time dimension is involved (1) in the innovation-decision
process by which an individual passes from first knowledge of the
innovation through its adoption or rejection; (2) in the in-

novativeness of the individual, that is, the relative earliness-



’i-,lpart of diffusion process researchers. Rogers and Shoemaker (1971|;'f

ffiiéu) readily admit that "many past researchers implicitly assumedk

lateness with whioh he adopts an innovation when compared with

other members of his social system; and (3) in the innovation's
rate of adoption in a social system, usually measured as the
number of members of the system that adopt the innovafion in a

given time period."

The rate of adoption varies in different‘parts of the soclal
systém. Rogers and Shoemaker (1971i: 161) attribute this phgnome-
non to the. "diffusion effect" which is "the cumulatively in&feasing
degree of influence upon an individual to adopt or reject an in-
novation, resulting from the inqreasing fate of knowledge and adop~-
tion or rejection of the innovation in the social system . e
In other words the norms of the syétem toward the innovation change
over time as the diffusion process proceeds, “and;the'nbw-fdedrigfin;‘
corporated into theflife stream‘of the gysten.,"

The diffusion effect and, therefore, the rate of adoption
depends upon the degree to which individual members of the sooial'
system form communicatlive ties. Rogers and Shoemaker reason that .
" “communication integration ~}diffusion effect—-}rate of adoption.” -
" The conclusion is that "the degree of comﬁﬁﬁiééiibﬁwiﬁ%égiafién' S
in a social system is positively related to the rate of adbption
of innovatlons." (1971: 164) | o

The preeeding paragraphs reveal a pro- innovation bias on the

~ that adoption of 1nnovat10ns by $heir respondents ig’ desirable

;1;behavior_and that rojection of innoVations is less desirable.
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While the authors do not share this biss oompletely.'thélonly
}qualification they meke 1s for "overadoption. defined as the ", ..
adoption of an innovation by an individual when experts feol he "L‘;‘;ﬂf
~ should reject." (1971: 164) In this case and. all others. "objec-;ix7iqg
tive rationality" weighs more heavily than “subjective rationality “
- ag percelved by the individual," (1971| 165) ° ’ / '

A pro-innovation prejudice on the part of. diffusion process
regsearchers is not gurprising. These researchers examine gocial
systems which they perceive as change-starved'and'desperately in
need of external influence, The client system is essehtial sihcef e
it represents the onlv way that low innovation'societies~avert_v
disaster, | i o e

How, then, do high innovation societies avert disaster?

That is a question to which diffusion researchers do not address
themselves. For tentative answers, it is necessary to fuse past

‘ research with selec*ed principles of modern systems theory. :
:'.sv‘wcmn PRINCIPLES FOR A SYSTEMS PARADIGM OF THE DIFFUSION PROGESS;
The first of the selected principles of modern systems theo:c*y’jE
df?is equifinality which explains the aotivities of\open systems,_:
lf}Bertalahffy (1968: 18) notes, "Theﬁsteady stat; ofwcben syetems'



researsher to view gsoclety as gelf regulating. evolving and in- |
dependent of initial oonditions. This conception is important to e
the researcher since 1t enables him to treat the diffusion process '
in terms other than the olient system, The ¢lient system is no “‘**:*{

- longer necessary nor even relevant since the system intakes. in- it

formation from the environment and generates innovation through lf7¥t?

deviant vehaviors on the part of its members._

The assumption of equifinality also implies the inevitabilityQ”i :
of systemio flux. Unlike the societies desoribed by Rogers and ‘
Shoemaker. the open system does not lie dormant until it is aoted,
upon by external forces., It changes of its own aeoord and even

alters the rate at whioh it ehenges and restruetures itself.ml

The second principle of conoern is mutual oausation.; eeord

ing to Maruyama (1968: 304), mutual causal prooesees are those in
which the elements influence eaeh other either simultaneously or
alternatingly. These proeesses entail positiVe feedbaok if they

amplify devianee within the system and negative feedback if they
| counteract deviance. l | _ o , ',ﬂ;i; |

, In explaining positive and negative feedbaek oyoles, ey 5;,,
Maruyama (1968: 311) points out “that the presenee of influenoes
in both direetions between two or more elements doesinot neoes~

ausation. If‘the size or influence"in‘_on'




elements either directly or indireotly, and each element 1nf1uenoos
 itself through othor elements, There s no hierarohioal,oauaalt 
priority in any of the elements," (Maruyana.'19681 312) Negative

feedback loops are deviation-counteracting while positive feedback -

loops are deviation-amplifying. Whether a "system as a whole is
deviation~amplifying or deviation-counteracting depends on the
strongth ofteaoh loop," (Maruyama, 19681 312) |

~ In contrast, Rogers and Shoemaker base their pleture of de~
viation-amplifying and deviastion-counteracting processos on a
linear notion of causality. To review, they posit a straight.
causal 1link consisting of communication integration —)-diffusion
effect (which refers to diffusion of 1nnovations. inherently a |
deviation~amplifying prooess) -)'rate,of adoption, Th}y:linear‘~""

scheme is far too simplistic to account for communication behaviors ,"

in an open system. Some of the elements in the scheme are helpful 1_‘“

but only if they take the form of components in a system charaoter~ntff

fized by mutual causal prooesses._ | .
A sxsmms PARADIGH OF THE DIFFUSION PROCESS

The components of the proposed systems analyeis inolude:tl |

,o 1. Communication 1ntegration of teohnological innOVators.;,::;




3. Diffusion effect among technological inﬁovators.’
This component refers to.the cumulatively increasing degree of
influence upon a technologiocal innovator to accept an innovation,
'resulting from an increasing rate of knowledge and approval of
the innovation in the specialized communi ty of teohnological
innovators.
4, Diffusion effect in the general poﬁuiation.
This compongnt refers to the cumulatively,increasing degree of
influence upon all members of a society to adopt‘ah innoketion,
resulting from an increasing rate of knowledge endiadoptionko£ '
fthe innovation within the general population. k ». ;.
' 5. Rate of adcption by technological 1nnovators. ) :
This component refers to the number of technologlcal innovators " ;
within a system who accept. develop or improVe an 1nnovation 1ne_ffffff
‘a given tima period, ' ‘f |
6. Rate of adortion in the general population. ;

- This component refers to the number of peOple within a society7jf’i

who adopt an- innovation in a given time period.,
| 7. Rate of teohnological change.‘-e s ‘ e
This oomponent refers to the number of technological inncvations -

;';fdeveloped and introduced into a society ine given time peviod.

Relatlonships among these seven components formgtwo mutual



The first of the two pfooesses oomes from Toifler's ex?’
planation of technology and communication in the,eoientifioioomév
munity. The central point of Toffler's enalysie is that the
development‘and“use of technology”by'teohnolOgioel”iﬁhovatofé.”‘""m g
increases the level of communication integration in that special=
ized community, Toffler notes, for example, that the accelerative

curve in book publication crudely parallels the rate at which man

discovers new knowledge. Today, "the.number of scientific JQUfnale«f’“‘

and articles {s doubling, like industrial production in the advanoed-ﬁ’5

- countries, about every fifteen years,” (19711 31) 1In sddition, the
}computer s "unprecedented power for apalysis and diseemination of
extremely varied kinds of data in unbelievable quantities and at
mind-staggering speeds" is a "major force behind the latest ac~
celeration in knowledge acquisition." (Toffler. 19?1: 31) . b
Toffler's relationship between teohnologioal innovation and :
communication integration in the soientifio community permits a 7j,§f

reoasting of the linear processi oommunioation integration ——’

diffusion effeot ;L rate of adoption. The process beoomes

mutual causal end deV1ation-amplifying ae Diagram 1 demonetratee
| :JIn the diagram, the arrows indicate the direotion of influenoes.
‘,;Plue“signenindicat 'that changes oeour in the same directio




ﬁ?? oauses a deorease 1n the latter. Minus signs indioate that |
°h°“8°9 ocour in opposing direotions and that the conneoted  ”‘*: 

oomponents are 1nversely variant.:_ =

 CommowisaTion ZuTRGRATION OF Teeumiosiedl.  IWorarses .




‘_7f‘soema to us that our sooiety is oraoking at the soamfffff u
fiZWhere onoe there stood 1poo organizational entities; there]nowg_
f?stand 10 000 - interoonneoiid by inoreasingly transient links.ff

ﬂ;Where onee there Were a few relatiVely permanent subcults with?5

D;;}whiCh a person might identify. there now aro thousands of tem‘i‘
| &kff porary suboults milling about. oolliding and multiplying. Thef?
?:ggffpowerful bonds that integrated*industnialwsooiotyw.~~.m~.~~are-m»wﬂ»ww
~ brosking down.” (19711 300-301). ean E i
S _i A8 oommunioation integration deoreases in the goneral popu~é;;
| f’@"tlationo so do the diffusion effect (although the rate of intro-«°”

ﬁnffduotign of innovations oontinues to acoelerate) and the ratf of
*;adOption. " lowered rate of adoption Jeads to a>still lowere“

:}Qlevel of communioation integration throughfdooreased aoceptl




.The final concept of reieVanoe is modern systems theory's
interpretation of purpose. Ghurchmen and Ackoff (1968 245)
kpostulate that “a purpoeiVe objeot 1e‘e1ways'taken to exhibit - e

: ohoice; that is, a.purposive object displays a selection-process,,ef’}e;
',in its behavior. As the oybernetioiane point out.k"The baeie of_,”h i

*?T‘the ooncept of purpose is the awareness of 'voluntary aotion.'“ fi:
?75j1Cond1tions for studying objects from the pOint of view Qf their ,
ohoioes is made poesible by the teleologists method of oonsider-:,
7fb“ ing objeote and environments-”;"* .

> Since an open system is self guiding and eelf regulating;ie
'Hpits behaviors are purposive. It ohooses to adapt or not,tokadept
;’rgfto its environment and. through information_procesging. i
'{fthe environment in the first plaoe.(weiok ;J"'

The potential for purposive behavior permits a soolal system

V;ffto ehoose among deviation-amplifioation, devietion-oountera tion
ora balanos: botween the two, Thipfpotential is cruoial 10 th
fftosurvival of the syetem as the following statement from Fisher

‘*;'(19?2: 13) testifiosr' L -

S iy system responding to positive feedbaok :
e ie a eystem in ekperiod;of ohange. When

b
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healthy systom, however, will experience
periods of ‘inoreased complexity and de- .

- oreased order, but those periods will be
temporary as negative feedback loops are
reasserted. ‘

Fisher 8 point is partioularly cogent in 1ight of Toffler's.
characterization of our social system.’ If we acoept the 1atter s,__/"
 desoription, our systom olearly is out of control and governed
entirely by deviation~amplifying processes, Toffler evengdenies
onr'systemic capaocity to. oounteraet deviation sinoe'our‘pnoblem
is not "to suppross change. which oannot be done, but to manage

16" (19711 379)
Ironically, the management of change requires even more

e deviation in the system. Toffler (19?1: 373) explainsn

» v o+ there is danger that those who |
- treasure the status quo may sieze upon
githe oonoept of future shock as an exouse
%o argue for a moratorium on ohange. Not
,,,only would any eueh attempt to suppress
e change fail. triggering even bigger,
L;JE,bloodier and more unmanageable ohanges iy
~ than we have ever. seen. it would be moral ~f:*<5~“
’;lunacy as well. e e ‘ '




specific new technologiocal aids to inorease

his adaptivity. The society, meanwhile. needs '
new institutions and organizational forms. new
buffere and balance wheels.v'

Unfortunately, Toffler oontinually escalates the adaptation _[g» .

- requirements of the 1ndividua1._ Now the individual not only
‘adapts to rapidly aooelereting teohnologioal ohange, he adapts"v

'to’ﬁew oOping meohanisms as weli.k Suddenly. his eduoatlon 15

different. his organizations are different end he muet,ao

‘ethimaelf to new "teohnologioal aide." If that 1e'not enough

éfﬂ: ation in the communioation struotures of the sooiety

”f:fiiToffler s analysis oulminates in total oommunioation disintegration

“”&;Hand' ultimately, systemio destruotion.;

e

The ealvation. of oourse; lies in the systemis oapacity fork,,ﬂ
.The;fatalistlo notion"&

7ufpurposive Behavior and negative feedbaok.'




': striotures of closed systems. exclusively structural categories
: and 1inear proceeses. At the game time. the potential for purposivek
h;behevior reminds the researcher that highly innovative eocial ; [:;
"fsystems are gelf guiding and abie to counteraet deviation as well,ff7ﬁ
yfas amplify it. In this way. the system evolves and moves throughi”
k;,necessary periods of change without endangering its survival or '
,,critically damaging the communication integration of its general b

. kpopulation._s," ' L &

'f,'interdependent sets of eommunioation behaviors in rapidly in-
k‘ki novating social systems.; Specifioally. a systems paradigm isf
~&fviusefu1 in explaining mutnal causal relatio'yhipwybet ‘
"vvidiffusion behaviors and integrative, struoture reinforoin

‘;15.

" VALUE AND IMPLIOATIONS FOR FUTURE RESEARGH |
| Selected principles of modern systems theory provide the

vasis for a balanced view of the diffusicn prooess, The conceptsff]fff§

of equifinality and mutual causation free the researcher from the'l'fiiﬁ

A modern systems appranh also permits an examination of




the communication integration of the technologlical community butke
a decrease in the communication integration of the generai popu~
letion of our gociety., The systems epproaoh enoourages the reeearoh~ ;fft
or to oarefully differentiate among the oommunioation elements '
of a sooial system, identify their interdependent relationehips

~and pinpoint varying effeots of speoifio influenoes upon them. ,f,;*

e An area which requires further research ie the formation
of negative feedbaok oyoles or deviation-oounteraoting proee "es
'within our sooial system. As the exemple of the environm

"movement demonstrates. a rapid inorease in teohnologioal

’*5e{*a post-industrial age in whioh the supreme value
“:r»"Prooess domain rather than the ”Pr°du°t" 3°maix‘
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