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METHOLDS FOR THE STUDY OF "SPREAD EFFECTS"

A major goal of AID projects is to influence the physical and
social technologies of extended areas of the countries in which AID
works. With its limited resources, it usual.y cannot bring innovations
directly to large aresas but must choose selected sites for intensive
development. Nevertheless, the aim is always to test and develop the
effectiveness of the demonstration projects under local conditions, and
when innovations are successful, to expect them to spread to other
similar localities. 3Bringing technological advances to a small number
of villages or a faw regions is not enough by itself. Successiul
implementation in the target sites must stimulate further adoption
elsewhere, either through directed diffusion by the host govermment and/
or other agencies, or by spontaneous adopticn by the peopvle themselves

or by other means. The spread of AID projects is central to its mission.

In order to find out whether innovaticns *“hat have been introduced
into a country by an AID project have diffused %o cther locaticns, it is
necessary to develop methods for locating and identifying "spread."

The methods should be sensitive enough to identify not only direct

replications, i.e., use of the same technology for the same purposes,

but should also be capable of detecting modifications of the technology.

Two particular tyges of mcdifications are of special iaterest. One
is process spread. In some cases the basic process of the AID-introduced

innovation is adopted to other areas of lifs. e.g., villagers' structured



participation in decision making in an AID water project may lead to
villagers' participation in decision making about schools, or the
introduction of an assembly line for producing water pumps may be

adapted to assembly line technigues for repairing roads.

The second type of diffusion is product srread. In these cases,
S phatnini-A

the specific product introduced by an AID Project is used for purposes.
other than those for which it was originally intended. an example is
solar stoves introduced for cooking, which are used by local potters

for firing clay ware.

If the true effects of AID projects are to be gauged, it is
important to know mores than the effects at the immediate target site.
Ways have to be found to study diffusion of the oroducts and nractices

introdnuced through AID to other localities and for other gurposes.

1. Review of Diffusion Studies

In order to develop systematic methods for such AID gvaluations,
we reviewed the several literatures.cn diffusion of innovations,
technology transfer, raesearch utilization, and community studies.

We were looking specifically for answers to three questions:

(1) How have researchers from the different traditions studied the
.adoption of innovative practices and products? What have been
their general methods and approaches?

(2)  Once researchers moved beyond studying adoption at an initial

target site, how did they identify other locations as candidates



(3) for study? That is, what information did they rely on to
specify further sites that were likely to have been influenced
by innovation of the primary sites?

(3) How did they collect their data? What procedures zand instruments
did they use? Whom did they go to for information? What xinds
of questions did they ask? Did zhey find "unobtrusive measurss"

to collect the requisite information without having to engage in

original data collection?

Studies Examined

Several hundred tooks, papers and reports were examined.
In addition, we talked to over a score of resesarchers ané develcop-

ment axrerts. Most of the material we lzcazzi nad little of

RS

relevance to oiffsr for cuvr purpcsas. Although the literature

is vast, and scholars Zrcm a wide variety of disciplines have been

engaced in study of the diffusion of innovations and technology

transfsr, we found that much of the literature displayed the fol-

lowing chairacteristics:

(1) Much of it is concernsd with theories and :oncepts of
diffusion. Although the material is enlightening, it does
not deal with methods and technicues of measurement.

(2) Empirical studies have concentrated on the adoption of the

innovation at the original target site. This type of inguiry

has been much more frequent than studies of the spread or

contagion of innovations to other sites.



(3)

(4)

(3)

When replication of innovations at other secondary sites is
the subject of investigation, there has oftan been a dirscted

diffusion campaign to encourage people at the secondary sites

to adopt the innovation. Therefore, selection of which sites

to study in crder to detect spread effects has not been proglem-
atic: the researchers studied the sites exposed to the rersuasion
campaign. Data were collected in much the same way as in studies
of original adoption. In fact, the whole research effort was

very similar to studies of original adoption.

In many other studies in which resplication of an innovation was
studied, the investigator worked from a known list of "later
adopticns." This is parxticularly true for organizational in-
novations in the U.S. A government agency or private grcup nad
been promoninq the innovation, and the promoter; Xept track of
adopters through visits, information from regional stafs, veriodic
prone calls, etc., in order to maintain an up-to-date list of
users of the innovation. Again, the researcher did not have to
confront the problem of selecting likelvy secondary sites. The
identification of candidate sites had been done.

The predominant mode of data collection about the adoption or
diffusiol of innovations has ceen the systematic ropulation suxvey.
Structured interviews have been ccnducted with samples of the
population of interest to f£ind out who adopted the innovation,

when, and under what cenditions. Sampling techniques have varied

-

in their attention to randomization and representativeness, but

sampling of some Xind is ccmmon.



(6) In studies where the adopting unit has been an organization
rather than an individual, the usual source of data is an

informant in the organization.

We concentrated on studies done in developing countries, because much
of the technological and social infrastrgctu:e that makes gossible alternmative
data collection methods in developed countries is sparse. For example,
studies in the U.S. sometimes make use of telephone iaterviews, mailed
questinnnaires, compendia of published data, reviaw of records and documents,
etc.--techniques which are often less applicable to areas in which AID
works. Nevertheless, we also loocked at a large number of U.S. studies to

see if we could identify ingenious methods that might be suitable.

Ameng the disciplines that havzs contributed most to the diffusicn
literéture ars sociology (rural sociclogy, sociology of sducation, of
health, of science, and of knowledge), economics, anthropolocy, gengraphy,
and psychology. Also invclved had been science historians, scholars of
"science and society," scientists concerned with special problems (e.qg.

.the use of basic scientific knowledge iu the development of innovations).
-

people in marketing and advertising, scholars in the management f£ield,

and of course, specialists in development.

3. Insights from These and Other Fields

Because the literature we surveyed was dominated by studies of
original adoption and, to a lesser extent, replication (i.e. implementation
of the same innovation for the same purzose at another site, often after

the intervention of a change agent), and kecause the oredcminant modes



of data collection were sample surveys and interviews with informants,
we sought out any ideas that might axtend the repertoire. We werse

particularly interested in (1) techniques for identifving locations

to which innovative technologiss or organizational arrangements might

have spread by spontaneous contagion, and (2) ingenious means for

collecting data about spread. These are some of the ideas that we
found provocative. Scme of them are pretty "far out," but might
be worth developing.

3.1 Identifying Locations

3.1.1. physical Tracers

The ideal mode of detacting spread would be akin to
radicactive isotores. The medical researcher introduces radio-
active tracers into =hs Auman systam which are then opbservable by
radiatica detac:ors. Obvicusly, nc such procedure is available
in the social werld, but this reprasents an ideal model. 1In
nuclear wezpens supervision, scphisticated equipment monitors
radiation levels in order to detect authorized and unauthorized
production and tesing. During the invasion of Mediterranean
fruit flies, their "diffusion" was monitored by medfly traps
set at widely dispersed locations. Such procedures do not have
any obvious analcgs, but for scme kinds of innovations under

some conditions, ingenuity might develop parallel methods.

3.1.2. Communication Trails

In order to hypothesize which additional sites ars likely
——mmsela.
to learn/imitate/implement the focal innovation, it is possible

to chart the "communication trail" of persons involved with the



innovation at the original site. Geographers have develcped
methods to measure the "mean information field" (MIF) of people,
i.e. the distance or arsa within which inhabitants are in contact
and receive information.* It charts the distance and direction
that villagers take to market, for example, or the places at which
fishermen put in to port. It seems possible that spread effects

would follow the communication trails of local inhabitants.

Family contacts are another form of communication. Understanding

kinship patterns and patterns of intrafamilial visiting would lead

to hypotheses about spread =ffects of particular interest might be

migration patterns to urban centers, and urban-to-rural communications

among members of extended families.

Some people in'every society move frem place to place, taking
information with “hem. ZItinerant craftsmen, for example, may be
a channel Zor sprzad efiects or, in some societries, 3udidhis® monks
or other clergymen. Ia highly developed technological societies,
innovations often travel when crofessionals léave one job (e.g. in
aerospace firms or NASA) and mcve to other industries. Similarly,

in developing societiss, workers may change locations and take

along their recent knowledge of innovative projects or procedures.

See, for example, Richard Morrill and F.R. Pitts, "Marriage, Migration,

and the Mean Information Field," Annals of the Association of American

Geographers, vol. 57 (1967), pp. 401-422; R. Ramachandran, Spatial Dii-

fusion of Ianovations in Rural India, Mysore: Institute of Development.

Studies, University of Mysore, 1975; D.F. Marble & J.D. Nystuen, "An
Approacn to the Direct Measurement of Community Mean Information Field,"

Papers and Prcceedings of the Regional Science Association, wvol. 2, 1963,

Pp. 99--109.



Sometimes, ccmmunication trails are highly structured.
Extension agents from the government agricultural ministry or the
departments of education or health make scheduled visits to bring
modern practices to outlying sites. Their routes provide hypotheses
about the paths of spread.

The introduction of radies, newspapers, and other print media
to villages may be the stimulus for spread, and thus help to
identify sites for study of spread =ffects. Visiting jourmalists
may carry news about innovations.

3.1.3. Attendance at demonstrations, "fairs"

People can learn about innovative projects by visiting the
original demonstration site. Tt seems fruitful to keep records
of visitors who ccme %o get information about the project. 1If
there is a cluster of visitors <rcm a particular iocality, that
may e a logical site to investigate spread erfiects. Similarly,
attendance at fairs or other events at which the demonstration is
displayed and information dispensed may suggest interest. Records
of the persons who request further information may help point
to sites for study.

3.1.4. Snowball sanples

Key informants are aliways a good source of information about
spread. Once an informed source is located, he or she can be asked
to name other people who know akout the diffusion of the innovation.
Snowballing from one informant to other people whom he/she names

extends the network of information.



In organizations, people in one organization can often name
other organizations that have heard akout, considered adoption of,
or implemented the innovation.

3.1.5. Parallel organizations

If the innovative project is a structural/institutional
arrangement or practices, the obvious sites for spread are similar
organizations. Thus, if the innovation is a reorganization in a
port authority, spread can be investigated in other such authorities.

3.1.6. Back~tracing frem chance observations

Often the first indication of spread effects comes to notice
by chance. Someone stumbles across an application of the innovation.
unintentionally. In such cases, it should be possible to inguire

hcw the new user happened to heaxr akout the innovation--the source

»
3

of information and the channels of communication. This is txue not
only in cases of replication but also for "procsss spread" and
"product spread," whers modifications have been made in the original
project.

Once such information is collected, it becomes possible to look
systematically at other users of the same channels of communications
and other persons in contact with the same source. By getting data
from such peoplas, it should be possible to identify other sites to
which the innovation has carried.

3.1.7. Theorvy and speculation

Not least is the utility of theory. Scholars have developed
credible theories about the pathways of diffusion for different types

of innovations and these can be exploited. Economists, for example,
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suggest that diffusion of industrial process innovations depends
on such variables as the profitability of the innovation for a firm,
its slack resources, size, market share, etc.

Informed speculation can alsoc be a source. People who are
knowledgeable about a sector and a region may be able tc identify

the most likely sites to which innovations will travel.

Means for Collecting Data

In the azcompanying charts, we list the six methods of data
collection that we found in the literature: sample surveys, informant
interviewing, ethnography, records/documents, observation/visual
inspecticn, and aggregate statistics. Most of these reguire little
elaboration, and in fact, a look at the studies entersd under each
category give a picture of how such sources can be used to study
spread effacts. Hewever, on some coints a few words may be in
order.

3.2.1. The "pinch voint"

In order to. save the time, money, and effort that large-scale
surveys and searches entail, it is useful to find a pinch point
through which the relevant information must travel. For example,
if all irrigation pumps have to be ordered from a single supplier
or a small number of distributors, then the spread of those pumps
can be tracked by gaining access to the records of the suppliers.

One of the studies that we reviewed contained a clever example
of the pinch point technique. Coleman, Katz, and Menzel wanted to

learn which physicians in a community adopted a new drug, when they
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adopted it, and the characteristics that distinguished early from
late adopters. Instead of undertaking a survey of physicians and
relying on their (often faulty) memory about when they first
prescribed the drug, they turned to pharmacists' records. From
that source (through which all prescriptions must pass), they
recorded the names of adopters, date of first adoption, and the
frequency with which they prescribed the drug. The method was much
less time-consuming than a survey and provided more reliable infor-
mation. They alsc collected much dackground information about the
physicians from published medical directions.

3.2.1. Aggregate data

For some types of innovations, aggregate statistics provide
a measure both of tﬁe effectiveness of adoption (evaluation of the
project) and of project soread. For family planning projects, fox
axample, the birth rate of a community (after an appropriate time
interval) indicates whether inhabitants are using the contraceptive
methods. An examination of similar statistics in other communities
to which the innovation is hypothesized to have spread will suggest
whether residents in those sites have begun using contraception.

Over a sufficient time period, birth statisfics can provide indications
of the temporal and spatial distribution cf the innovation.

For innovations involving hybrid seed, fertilizer, irrigation,
and/or related practices that are expected to increase crop yields,
statistics on aggregate yield can provide similar indicators. Thev
suggest (without, of course, “proving”) when and where the innovative

practices have been implemented.
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3.2.3. Recnrds

Records, cocuments and already collected data probably
represent the most underexploited socurce of information on spread
effects. Although it is impossible to give explicit guidance about
which records, documents, and previous surveys will be fruitrful
sources for the many different kinds of AID projects around the
world, it is perhaps well to suggest that attention ke given o
records, including AID and mission records and that careful proce-
dures be instituted to locate records and protect documents from

"institutional memoxry failure."

Purposerul Omissions

We looked very carerfully at saveral landmark studies in two areas:

13

-
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(1) the scientific origins of teghnical innovations and (2) =

H

o
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social science research and evaluation for golicy making. These are
extremely interesting and provccative studiss, but thev do not seem
relevant (or transferable) to the measurement of spread effects.

Three extensive studies (and many smaller ones) have been done on
.
the application of scientific research to tha develovment of new techno-
logies. The outstanding studiess are Project Hindsight (on ‘weapons
systams), tﬁe ITT Traces 3Study (on the contraceptive 2ill, matrix
isolation, video tape recorder, magnetic ferrites, and electron micro-
scope), and Battelle's study on the Interactions of Science and Technology
in the Innovative Process (on the heart pacemaker, aybrid corn, hybrid

small grains, Green Revolution wheat, electrophotography, input-output

economic analysis, organophosphorus insecticides, oral contraceptives,
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magnetic ferrites, and video tape recorder:. Despite the interest of
the methods and findings for many purposes, they Jdo not seem to advance
our gquest.

The work on the applications of social science researchs and
evaluation to policy making has somewhat more relevance. One of the
significant fundings by Weiss, Caplan, Patton, and others is that it is
the generalizations and ideas from research.that influence policy, much
more than specific empirical findings from particular studies. This
conclusion to some extant parallels Everett Roger's recent emphasis on
the "re-invention" of innovations, i.e. the many modificaticns that are
made both in the innovation and in the adopting organization during the
process of implementation. But again, the studies do not contribute

direct.ly to methods of studying spread =ffascts.

Process Soread and Product Scread

We found extraordinarily little in the puklished literature about
process spread or - soduct spread. Nor did the many experts with whom we
Sroke know about relevant materials. Even the NASA and NSF efforts in
téchnology transfer, which we expected to provide important lessons,
proved to have little to offer.

We have located two forthcomind studies, one in progress and one in.
the planning stage, that may (or may not} turn out to be relevant. The
further exploration of these areas represents a task yet to be done.

Carol H. Weiss
September 26, 1981
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