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understanding of the broader processes of economic development

and social change, the link between these two concerns generally
has been neglected from both a knowledge and policy perspective. One
of the reasons may be that traditional innovation diffusion theory speci-
fies this link in narrowly defined terms largely involving only communi-
cations strategies. The theory employed here, however, focuses upon the
supply rather than the demand side of the diffusion and gives particular
attention to the role of organizational entities employing a multiplicity
of strategies to bring about change.

The innovation diffusion used to elaborate this theory is that of agri-
cultural cooperatives in Sierra Leone, West Africa. These cooperatives
are of many different types, but two, marketing and thrift and credit
societies, comprised about 95% of the total number in the mid-1960s.
The popularity of the thrift and credit cooperatives lay in the fact that
they were relevant to a wide slice of the rural population, including a
high proportion of women and less well-off people who sold privately

own crops in small quantities. The marketing cooperatives also were
highly accessible, including many small-scale agriculturalists in their
membership (Riddell, 1970). These provided economies of scale for indi-
vidual farmers that enabled low cost, high-yield production via mechan-
ical cultivation; the marketing of products at substantially higher prices
through bulk selling; and, in general, increased access to resources and
the means of production. In a broader context, cooperatives acted as an
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important accelerator for economic development by supporting produc-
tive investment, eliminating some middleman functions, and successfully
abolishing the high rural indebtedness caused by the existing money
lending system (Karr and Bangura, 1968; Riddell, 1970).

A conceptual framework for this study is set forth in the following
section. Attention is then turned to elements of the historical development
of the cooperative movement in Sierra Leone which are important for
understancﬁng the processes underlying that diffusion. The temporal and
spatial patterns of dlff'USlOll are discussed in the fourth section, and the
fifth section reports statistical analyses that assess (1) which variables
provide a basis for distinguishing political units with cooperatives from
those without, and (2) which variables account for the differences in the
time at which cooperatives were established. The final section summa-
rizes the findings, integrates them with the theory presented, and re-
flects on the implications of the study.

CONCEPTUAL FRAMEWORK OF THE STUDY

Contemporary models of innovation diffusion incorporate three dimen-
sions (Figure 1). One of these, which constitutes the traditional approach
to innovation diffusion, focuses on adoption (Rogers and Shoemaker,
1971) and emphasizes the role of communications (Hagerstrand, 1967).
More recently, attention has turned to the steps that occur prior to adop-
tion, the market and infrastructure perspective on innovation diffusion
(Brown, 1975) (Figure 1). One of these steps is the establishment of dif-
fusion agencies (agricultural cooperatives in the present context) through
which the innovation is distributed to the population at large. In addi-
tion, each agency implements a strategy to induce adoption in its service
area which, together with the activities of other entities that facilitate
adoption, has been termed establishment of the innovation.

Within the context of this framework, adoption may be viewed as the
demand side of diffusion. Alternatively, diffusion agency and innovation
establishment, aspects of the diffusion process that control the avail-
ability of the innovation to potential adopters and their access to it, rep-
resent the supply side of diffusion (Brown, 1975). To elaborate, the loca-
tion of diffusion agencies and the time order of their establishment
determme where and when the innovation will be available, thus pro-

%)the outlines of the spatial pattern of diffusion. Further detail is
contn uted by the operating Erocedures of each agency and the char-
acteristics of the relevant public and private infrastructure such as ser-
vice, delivery, information, transportation, electricity and water systems.
These create different levels of access to the innovation dependtinaf upon
the economic, locational and social characteristics of the ial adop-
ter, Accordingly, shifting attention to the agency instead of the adopter
is important from both a policy and knowledge perspective.
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Figure 1: Dimensions of Contemporary Geographical
Work on Innovation Diffusion
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The implications of this framework are interesting when considered in
the context of economic and social development of Third World nations,
the third dimension of contemporary geographical models of innovation
diffusion (Figure 1). On the one hand, the characteristics of public and
private infrastructures that play an important role in innovation diffusion
are themselves related to the level of development. More interesting,
however, are the ideas representing a reaction to the fact that the diffu-
sion of technological innovations generally has not led to large-scale
economic development within Third World nations but, instead, has
tended to increase regional inequalities and widen the disparities be-
tween social and economic classes.

An explanation for this has been set out by the dependency school
(Gonzalez, 1965; Frank, 1967; Sunkel, 1969). They argue that spatial in-
equality and the marginality of peripheral or poorer regions (internal
colonies) are the inevitable consequences of their position in the devel-
opment process. Specifically,

these regions are linked in a satellite relationship to dynamic national cen-
ters, which in turn are linked in an external dependencv relationship with
dynamic foreign centers. The poor peripheral regions, therefore, form the
bottom rung in an exploitative system which brings development to the
metropolitan economies by draining the poor areas of their economic sur-
plus. . . . And since incumbent political and socio-economic elites are also
the beneficiaries of the dependency relationship, little compensatory action

can be expected from national governments. (Gilbert and Goodman,
1976:121)

These observations are relevant to the most common development strat-
egy based on the concept of the dual economy (Furtado, 1964; Mora-
wetz, 1974; Oshima, 1971; Ho, 1972).2 This holds that development de-
pends upon an interplay between traditional and modern sectors aimed
at expanding the latter. In this context, the occurrence of entrepreneur-
ship is seen as particularly critical but hindered by traditional norms.
Therefore a complete change of attitudes, behavior and values throutih
education is essential, and an important mechanism of this chan
communication and diffusion of new ideas and practices, as in the tradi-
tional adoption-oriented model of innovation diffusion (Rogers, 1969).
One aspect of this is the transference, through media or impersonal com-
munications, of modernization impulses from the urbanized Western-
oriented parts of the population to more traditionally oriented rural areas.
On a more local scale, professional change agents, innovative individuals
and opinion leaders accelerate adoption and economic development
through demonstration effects and interpersonal communications,

2This approach involves an emphasis on large-scale industries. An alternative
development strategy that has received significant attention in recent years involves
a focus on rural nonfarm sector activities, This attributes great importance to stimu-
lating small-scale, rural-based economic activities in intermediate and smaller towns
and their hinterlands. For a general account, see Anderson and Leiserson (1978),
Gordon (1978) and Liedholm and Chuta (1976),
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In addition to information and personal characteristics of potential
adopters, however, diffusion and entrepreneurship are affected by indi-
vidual access to the means of production and public goods or the avail-
ability and distribution of resources by government, entrepreneurial or
nonprofit institutions.* This aspect is addressed by the dependency school,
but also relevant on a more modest scale is the market and infrastructure
perspective on diffusion (Brown, 1975; Yapa, 1976), This perspective
views the social, economic and locational variance in the avaﬂgbility and
distribution of resources as facilitating adoption for some individuals or
households and not others. The result is intensification of the already
existing social, economic and locational disparities so that diffusion waves
of development are simultaneously nOndiEmion waves of underdevelop-
ment.

The consideration of this perspective in a policy context leads to some
important observations. First, it suggests that development policy must
be formulated so as to recognize that all three factors taken together—the
personal attributes of potential adopters, information and resources—
constitute the conditions for the adoption of innovations and entrepre-
neurship. Generally, policies (and research) have emphasized the first
two factors and neglected resources. Only recently has consideration been
given to questions such as which resources are most relevant, how their
distribution might be improved, and which innovations are most effective
for development given the present-day distribution of resources in Third
World countries.* Particularly important in this latter consideration is
whether an innovation benefits workers or entrepreneurs or, for entre-
preneurs, whether it benefits large-scale or small-scale operations. Those
favoring entrepreneurs and particularly large-scale entrepreneurial oper-
ations lead to a greater degree of nondiffusion and an increase in eco-
nomic disparities among households (Yapa, 1976, 1977; Yapa and May-
field, 1978).

Policy concerns such as these are illustrated by the agricultural coop-
erative in Sierra Leone, the mechanism of development examined here.
Two questions might be considered within the above framework. One is
the adoption of the cooperative by individual users and the innovation
establishment strategies related thereto. Another question is the spread
of the cooperative itself, a problem in diffusion agency establishment. It
is to this second question that attention is now turned.

Agricultural cooperatives in Sierra Leone were established indepen-
dently by different sets of individuals in different locales. However, the

4 Examples of resources include information; capital or access to capital through
loans; public infrastructures such as transportation, electricity or water systems; and
public facilities providing service, collection, delivery or processing related to the
innovation or its implementation,

# For examples of resource-oriented research see Havens and Flinn (1970, 1975),
Bordenave (1977a,b), Yapa (1976, 1977) and Yapa and Mayfield (1978). Development
strategies that focus on rural nonfarm activities (Anderson and Leiserson, 1978;
Gordon, 1978; Liedholm and Chuta, 1976) also are resource oriented,
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government provided incentives and impulses to induce cooperative es-
tablishment in a systematic fashion that favored some areas more than
others. Accordingly, the system of diffusion agencies and the gross pat-
tern of diffusion represent the aggregation of individual actions and de-
centralized decision making as orchestrated by the central propagator.
With regard to the particular factors related to agency estab{’ishm&nt in
such circumstances, economic considerations concerning profitability or
market potential are important, but appear to operate as threshold, rather
than ordering, conditions. Given these conditions, agency establishment
is primarily related to the exposure of the founding individual to the
innovation. Through this the individual learns of the opportunity to es-
tablish a diffusion agency, the ways in which this can done, and the
gains to be expected from the venture. Thus, establishment of a diffusion
agency in a decentralized decision-making setting with central propagator
support is itself an adoption process (Brown, 1975).

This conceptualization implies that the spatial and temporal patterns
of the diffusion of agricultural cooperatives in Sierra Leone should reflect
the information linkages and related means of exposure to the innovation,
the need for or relevance of agricultural cooperatives in a given locale,
the entrepreneurship or innovativeness of the population in a given locale,
and the interaction between these and the propagation efforts of the

government. These conjectures are now explored further in a brief his-
torical account.

HISTORICAL ELEMENTS IN THE DIFFUSION OF COOPERATIVES IN SIERRA LEONE

The cooperative movement was initiated in the 1930s when the De-
partment of Agriculture or§anized a few societies in the northern prov-
inces with the purpose of promoting rice cultivation and marketing,
These cooperatives resulted in greater quantities of high-quality output
that obtained up to 28% higher prices in the export market than would
have been achieved in local trade. Consequently, farmers in surrounding
areas demanded the creation of cooperatives, resulting in a contagion
type of diffusion. This was aborted by World War II when markets were
cut off, and even the existing cooperatives ceased functioning (Johnston,
1968:114-15).

In 1946 a group of educated Africans formed the Sierra Leone Orga-
nization Society in an effort to revive the cooperative movement. Al-
though this group both spread the concept of cooperative action and
established cooperatives in remote districts, the cooperatives tended to
exist as independent entities without affecting surrounding areas (John-
ston, 1968:116-18).

Sustained growth of the cooperative movement began in 1948 with the
appointment of a Registrar of Cooperative Societies and the creation of
the Department of Cooperatives in 1949, Both had the function of ac-
tively promoting cooperative development and greatly accelerated coop-
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erative establishment. An even greater increase occurred between 1952
and 1955 with the government policy of accelerated expansion that
created training programs for cooperative personnel (Johnston, 1968:171).
Nevertheless, development was dampenedpﬁy capital scarcity and a lack
of qualified personnel to meet the demand for cooperatives (Bangura,
1965). For these reasons only selected parts of the country were assisted
in cooperative development, primarily where the authorities believed
cooperatives had the best prospects of solving regional problems and
where the demand was greatest. Also, the De ent of Cooperatives
Eeferred to promote cooperatives in areas adjacent to already estab-
ished societies to make the most efficient use of the limited personnel.
Thus, the area expansion of cooperatives occurred only as fast as staff
availability permitted (Johnston, 1968:168), and the expansion that did
occur tended to be focused on several core areas from which there was
only a gradual spread outward,

These core areas of focus were dominated by the Mende people. This
may be entirely fortuitous, owing to their location in the geographic areas
that were environmentally suitable to the specific cash crops the govern-
ment propagators had decided to encourage. It also may represent favor-
itism, owing to the fact that the African positions in the colonial and post-
colonial Evemment were dominated by the Mende. In any case, whether
intrinsically correct or not, the Mende were regarded as more receptive
to modernization, or more innovative, than other ethnic groups. This
quality has been attributed in part to their long contact with the commer-
cial activities of Lebanese traders in the cash-crop regions, and it is su
ported by the observation that many Mende chiefs played a direct role
in molding the population’s receptivity to cocoa cultivation and the new
cooperatives (Van der Laan, 1975:58).°

In terms of process, then, the Cooperative Department and other gov-
ernment entities served as central propagators, at least encouraging coop-
erative establishment in selected areas where the utility and receptivity
toward cooperatives were believed to be greatest, This led to an initial
clustering of cooperatives in southern and southeastern Sierra Leone,
where the Mende people dominated and where climate, terrain and other
ecological conditions were conducive to cash-crop agriculture, Within
this constraint, the spread of information about cooperatives through
interpersonal communications also was important in molding the recep-
tivity of the population,

PATTERNS OF COOPERATIVE DIFFUSION

This section first considers the temporal trends of cooperative diffusion
and then turns to their spatial manifestations. In the latter effort, the unit

5 Some, like Paramont Chief Kai Samba I, went as far as evicting several Lebanese
from their chiefdoms so as to reduce competition for the new cooperatives (Van der
Laan, 1975:59).
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of analysis is the district, a regional subdivision of Sierra Leone com-
prised of several chiefdoms, the smallest nonurban administrative unit.
Data are available for chiefdoms, but generally there are not enough
cooperatives per chiefdom to discern temporal and spatial trends.®

The temporal trend in cooperative establishment for the whole of
Sierra Leone may be interpreted either as conforming to the S-curve
empirical regularity or as representing a more linear trend (Figure 2A)."
In viewing such graphs for the district level, however, the S-curve is
more evident (Figure 2B). There are two apparent inflection points—in
the middle 1950s and in the early 1960s. These correspond with two gov-
ernment efforts to promote cooperative action and to train cooperative
personnel, the first from 1950 to 1955 and the second initiated in 1960
(Johnston, 1968: 149).

These graphs also indicate a significant variation in the time order of
adoption among districts and more particularly that the districts of south
and southeast Sierra Leone, compared to other parts of the country, estab-
lished cooperatives earlier and had established more cooperatives by
1967. To gain further insight into the spatial pattern of diffusion, a series
of maps for selected years was prepared (Figure 3). The early diffusion in
the southern and southeastern districts of Kailahun and Pujehun appar-
ently occurred because of their favorable ecological conditions for cash
crops and because they are areas where the Mende influence was ex-
tremely strong. The importance of both of these factors is further illus-
trated by the fact that there is a significantly smaller number of coopera-
tives established once the diffusion wave moves beyond the borders of
the areas of major Mende concentrations into areas dominated by the
Temne and into areas of higher elevation, a surrogate for ecological suit-
ability for cash-crop agriculture.

More generally, there appear to be two different nodes (Pujehun and
Kailahun) from which a wavelike or neighborhood type of diffusion pat-
tern emerges. A hierarchical pattern of diffusion is of course not expected,
since we are dealing with an agricultural innovation and areas with pri-
marily lower-order centers. Yet it is noteworthy that the origins of the
cooperative movement are in areas that are located rather far from Free-
town, the capital city. It would not be unreasonable to hyi)othesize other-
wise, that is, that even though the innovation is only relevant for rural
areas it might be more likely to originate in the rural hinterland of Free-
town or of another major urban center, Instead, if there is a hierarchy
effect at all, it is a reverse one directed from more rural areas towards
less rural areas in proximity to the major city.

é Data on the founding and location of cooperatives at both the district and chief-
dom level were collected by Riddell, one of the authors of this paper. These data at
the district level are available in Riddell (1970).

7 For a discussion of the S-curve regularity, see Hagerstrand (1952), Casetti (1969)
or Brown and Cox (1971).
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Figure 2: The Growth of the Cooperative Movement in Sierra Leone [Al
and by District [B], 1948 - 1967
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THE PROCESS OF COOPERATIVE DIFFUSION

The cartographic and historical analyses of the preceding sections indi-
cate that more agricultural cooperatives are found in areas with lower
relief, a high percentage of Mende population, and a location in prox-
imity to the original diffusion nodes of Pujehun and Kailahun. To develop
this lead in greater detail, two questions are addressed. First, what vari-
ables are related to a chiefdom having or not having at least one agricul-
tural cooperative? The second question only pertains to those chiefdoms
with cooperatives and asks what variables are related to the time at
which the initial cooperative was established in each chiefdom.

To address the first question, a two-group discriminant analysis is em-
ployed, one group being chiefdoms with cooperatives (adopters) and the
other those without (nonadopters). The time order of cooperative or diffu-
sion agency establishment is addressed via multiple regression analysis
in which the dependent variable is the years since the first cooperative
was established in each chiefdom.

Independent Variables. Both analyses use the same set of independent
variables.” These were selected to represent the demographic, social, eco-
nomic and environmental characteristics differentiating the chiefdoms of
Sierra Leone and the three general elements indicated to be relevant by
the synopses of diffusion theory and of the historical evolution of the
cooperative movement—Information/Exposure, Need/Relevance and In-
novativeness/Entrepreneurship (Table 1A).

These data employ a single year of reference, 1963, the only year for
which data were available. This is considered acceptable because the
administrative boundaries have not changed over the period of study
and there is at least some evidence that the relative levels of chiefdom
characteristics also have remained stable (Clarke, 1966).

The set of Information/Exposure variables embodies the assumption,
common in diffusion theory, that interaction and information flows tend
to be more extensive in areas with larger populations and a higher den-
sity of population and settlements. Another common assumption is that
information or exposure is inversely related to the distance from a diffu-
sion node. Furthermore, communication and information or exposure are
likely to be higher between people born in the same chiefdom than with
people from other districts.

The set of Need/Relevance variables reflects the supposition that in a
predominantly agrarian nation the dependency ratio and percentage of
people employed in agriculture directly reflect the need for and relevance
of an agricultural innovation. The variable pertaining to the average ele-
vation of the land surface reflects the fact that ecological and climatic
conditions favoring cash—croY agriculture, the focus of the cooperatives,
are more prevalent at lower elevations. Finally, need should vary inversely

8 Most of the independent variables were taken from the 1963 Census of Sierra
Leone (Sierra Leone, 1965).
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Figure 3: The Diffusion of the Cooperative Movement in Sierra Leone
at Selected Years
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with the percentage of people living in towns and involved in urban
commercial activities,

The Innovativeness/Entrepreneurship variables hypothesize that this
quality is directly related to access to schooling and the amount of edu-
cation. Literacy in English is both an indicator of the amount of educa-
tion and of assimilation into the more modern sector of society. Thus, this
variable ought to vary directly with innovativeness and entrepreneurship,
as should the number of Mende people. Where there are large numbers
of Temne people, the level of cooperative establishment is expected to be
less, in part because cooperatives were associated with the Mende, a rival
ethnic group.

Distinguishing between Adopter and Nonadopter Chiefdoms. Exam-
ination of the univariate F statistics of the discriminant analysis (Table
1B) indicates that significant variables for distinguishing between chief-
doms with cooperatives and those without are the dependency ratio (v9),
elevation above sea level (v13), the percentage of people aged 5-29 in
school (v14), the number of primary schools per capita (v15), the percent-
age of people literate in English (v17) and the number of Mende {Jeople
(v18). The final discriminant function, reflecting both the intercorrelations
among variables and their relationship to adoption or nenadoption, em-
ploys only elevation above sea level (v13) and the number of Mende peo-
ple (v18). Examination of the standardized discriminant function coeffi-
cients (Table 1B) indicates that chiefdoms in a higher terrain and with
a relatively smaller number of Mende tend not to adopt, and that the
topographical variable is more than twice as strong as the ethnic variable
in accounting for the spatial variation in adoption as compared to non-
adoption,

The effectiveness of the discriminant function can be evaluated by
comparing the classification of chiefdoms from the discriminant function
with their actual classification. Overall, 74.15% of the chiefdoms were
correctly classified. This level, which is analogous to the level of ex-
plained variance, is quite good. Further, the misclassifications that did
occur were largely among those chiefdoms that did not actually have
cooperatives; 38.9% of these were misclassified whereas only 18.3% of
chiefdoms with cooperatives were misclassified by the discriminat func-
tion. The high misc{jassiﬁcation of chiefdoms without cooperatives is be-
cause many of these have high Mende population and low relief but also
are areas where commercial activity was largely handled by large Euro-
pean commercial enterprises, rather than small Lebanese and Syrian en-
terprises, and where extensive cash cropping is a relatively recent intro-
duction,

To gain a more complete picture, it is useful to consider the variables
indicated as significant by the univariate F statistics (Table 1B) along
with the means of each for adopter and nonadopter chiefdoms (Table
1C). This indicates that cooperatives tend to be founded in areas with a
lower dependency ratio (v9), lower elevation above sea level (v13), a
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higher percentage of the population aged 5-29 in school (v14), more pri-
mary schools per capita (v15), a higher percentage of the population lit-
erate in English (v17) and a greater number of Mende people (v18).

Looking at these findings in a broader context indicates that the dis-
tinction between adopter and nonadopter chiefdoms is largely on the
basis of the need for the cooperative or its relevance in each chiefdom
and the extent to which the chiefdom’s population is innovative or entre-
preneurial. This observation is consistent with the historical account,
which indicated that the government orchestrated the diffusion of coop-
eratives in Sierra Leone with exactly these criteria in mind.

Time of Cooperative Establishment Analysis. In order to gain further
insight into the diffusion of the cooperative movement in Sierra Leone,
attention is now turned to the subset of chiefdoms with cooperatives. The
basis of the observations in this section is a regression analysis employin
the year since the first cooperative was established in each chiefdom an
the 19 independent variables listed in Table 1.

Examination of the zero-order correlation coefficients from this analysis
(Table 1D) indicates that the initial establishment of cooperatives oc-
curred earlier in chiefdoms that were lower in population density per
square mile (vl), closer to one of the diffusion nodes (v6), with more
schools per capita (v15, v16), and with a smaller number of Temne peo-
ple (v19). The multiple regression equation, eliminating those variables
which in combination do not significantly increase the r* of the model,
is comprised of distance to the nearest diffusion node (v6) and primary
schools per capita (v15).

In a broad context, these findings indicate that information or exposure
to the innovation and the innovativeness or entrepreneurship of a chief-
dom’s population were important factors related to the time order of
establishment, whereas the need or relevance of the cooperative was not.
This is consistent with the government’s policy, elaborated in the his-
torical account above, which gave greater support to chiefdoms near
those with already established cooperatives and chiefdoms with more
entrepreneurial populations.

This role of the central propagator, the Sierra Leone government, in
orchestrating the diffusion anc{) determining its broad outlines is consis-
tent with the theory outlined at the beginning of this paper. This theory
also suggests that within these outlines the time order of diffusion should
exhibit a strong random element (Brown et al., 1974). The r of .44
(r* = .19) indicates that this is indeed the case with the diffusion of
cooperatives in Sierra Leone.

CONCLUDING OBSERVATIONS

Only recently have there been attempts to articulate the interface be-
tween innovation diffusion and economic development and social change
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in Third World settings. This article is a contribution to that effort. It
first presents a conceptual framework linking diffusion processes and
development and then exemplifies a portion of that framework by exam-
ining the diffusion of agricultural cooperatives in Sierra Leone from 1948
through 1967.

The example is one of diffusion agency establishment in a decentralized
decision-making setting with central propagator support. The diffusion
agency in this context is the cooperative itself, and the central propagator
is the Sierra Leone government. Four aspects of this diffusion were exam-
ined: (1) its historical evolution, (2) the temporal and spatial patterns of
diffusion, (3) the variables related to a chiefdom having or not having at
least one argricultural cooperative by 1967 and (4) for those chiefdoms
with cooperatives, the variables related to the time at which the initial
cooperative was established in each. The independent variables in the
latter two aspects were determined on the basis of our conceptual frame-
work and the historical account of the evolution of the cooperative move-
ment in Sierra Leone. In general, these variables represent three dimen-
sions: information linkages and exposure to the innovation, the need for
or relevance of agricultural cooperatives in a given locale, and the entre-
preneurship or innovativeness of the population in a given locale.

In distinguishing between chiefdoms with cooperatives and those with-
out, it was found that relevant factors were the need for or relevance of
the cooperative and the entrepreneurship or innovativeness of the popu-
lation. These, then, appear to constitute threshold conditions for diffusion
agency establishment. Among those chiefdoms that met these conditions
and had cooperatives, the time order of establishment was related to the
level of information and exposure to the cooperative idea and, again, the
entrepreneurship or innovativeness of the population. These findings are
in conformance with the conjectures of contemporary theory pertaining
to diffusion agency establishment under a decentralized decision-making
structure.

The problem becomes more interesting, however, when the role of the
government is contemplated. It provided training programs for coopera-
tive personnel, promotional stimuli and other incentives for establishinj
cooperatives. The effect of these programs is evident in the tempor
trend of the diffusion wherein upward spurts correspond with increased
effort by the government,

However, the incentives were not offered uniformly to all parts of the
country. Because of capital scarcity and a shortage of qualified personnel,
a spatial strategy was devised favoring areas located in proximity to al-
ready established cooperatives and areas where the utility of and recep-
tivity towards the cooperative would be greatest. As implemented, this
policy favored chiefdoms in south and southeastern Sierra Leone where
climate, terrain and other ecological conditions were seen as most con-
ducive to cash-crop agriculture and where the major ethnic group was
the Mende, who were regarded as more receptive to modernization (in-
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novative) than other ethnic groups. The effects of this strategy are evi-
dent in the spatial pattern of diffusion, which exhibits marked neighbor-
hood effects, higher levels of cooperative establishment in Mende coun-
try, and almost no cooperatives in the north of Sierra Leone.
Considering the government’s role together with the findings of the
statistical analyses raises an important ciicken-and—egg question, Entre-
preneurship or innovativeness is an essential quality according to most
theories of development and innovation adoption, and indeed, this factor
was shown to be significant by our statistical analyses. But, is more edu-
cation and the number of Mende people really representative of innova-
tiveness, or do these kinds of people adopt earlier because the govern-
ment used these characteristics as criteria for meting out incentives?®
Similar questions have been raised in other contexts. With regard to the

concept of innovativeness in adoption, for example, Brown et al. (1976:
115) note that

differences in adoption time may be the result of the marketing strategy
of public or private propagators of the innovation rather than the result of
innovativeness characteristics of potential adopters.

Likewise, with regard to the two-step flow-of-communications model
that is a major promotional strategy of many Third World development
programs, Brown et al. (1977:23) note:

.« . [This] communications strategy implicitly segments its market in favor
of the more progressive farmer, thereby reinforcing income differentials.
This practice has traditionally been justified on the basis of the innova-
tiveness of such persons, but this paper as well as other recent research
has questioned this assumption, pointing out that diffusion agency strat-
egies and differential access to institutional resources are often more im-
portant determinants of who adopts when,

Considering further that the early cooperatives in Sierra Leone were in
the north and in remote, scattered areas, instead of in the south, raises
the possibility that the government played a distinct discriminating role,
albeit inadvertently, by knighting some locales and some types of people
as innovative or of high entrepreneurship.

Further, although a spatial allocation system is necessary, given scarce
resources, it remains important to critically examine the prevailing allo-
cation systems employed in diffusion programs of developing countries,
like that controlling the establishment of cooperatives in Sierra Leone.
This question arises in part because of observations such as those above.
Also, however, it seems apparent that we must clarify what we mean by
concepts such as innovativeness or entrepreneurship—theoretically, em-
pirically and in terms of measurement. That would greatly enhance our

“In the context of this question it is also noteworthy to recall the observations in
the historical account which pertain to the ambiguity of the Mende's role in the
diffusion of agricultural cooperatives.
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capability of providing guidelines for program design and evaluation to
achieve some planning or policy objectives.

Finally, some comments on the questions not addressed in this article
are in order. Studies linking innovation diffusion and development are
rare, and the present effort is only a start toward expanding our knowl-
edge in this area. One important question, using the cooperative as an
example, is the adoption of the cooperative by individual users, the inno-
vation establishment strategies related thereto, and the resulting level
and characteristics of nondiffusion.’® On the basis of other studies, it is
anticipated that the differential treatment of chiefdoms noted in the pres-
ent study also would be found among individuals. Accordingly, it is im-
portant to further examine the actions of diffusion agencies and govern-
ments in Third World settings in order to identify the ways in which
potential adopters are differentially treated and the resulting effects.

Another important question is the impact of the cooperative. In pro-
moting innovations in Third World settings, there is an implicit assump-
tion that innovations are in fact good and lead to development. This
assumption has been questioned where particular innovations have re-
sulted in markedly increased economic disparities among social classes,
as in the Green Revolution in India (Yapa, 1977) and in a variety of agri-
cultural innovations in Colombia (Havens and Flinn, 1970, 1975) and
elsewhere (DeSouza and Porter, 1974). Also needed, however, are sys-
tematic examinations of the impacts of innovations in situations in which
the negative effects or the nondiffusion problem are not so flagrant.

Such an endeavor would quickly lead to yet another question, that of
the differential impacts of various innovations and the innovations (and
their characteristics) best for achieving given development objectives. An
interesting illustrative example is textile mills in Brazil. The majority of
the benefits from synthetic mills accrue to established industries, large
metropolitan areas and rural areas with plantation or agribusiness agri-
culture. The most marked effects of cotton mills, on the other hand,
accrue to small business, individual entrepreneurs, and the rural and
small town economy in proximity to the towns in which the mills are
located. The decision of whether to foster synthetic or cotton mills thus
requires that development objectives be established, but also that the
effects of each type of textile mill be understood and anticipated.

19 The nondiffusion question has been examined by Yapa (1976, 1977) in terms of
the differential benefits aceruing to adopters as compared to nonadopters. An addi-
tional dimension is the differential benehits aceruing to early adopters as compared to
later adopters, This has been discussed in terms of an adoption rent (Brown, 1975;208,
1979: ch. 8) whereby the early adopter experiences excess profits which decrease
over time, for that adopter and for later adopters, as the market adjusts to supply
conditions. This has two long-run effects. First, to the degree that adoption rents
systematically accrue to some members of society and not others, economic disparities
among individuals, social groups or areas are maintained and often increased. A
second long-run effect is that laggard adopters fail to achieve an adoption rent and,
depending upon the price elasticig of demand, may be forced out of business. This
question also has been examined by Mitchelson et al. (1977).
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These are obviously important areas of research, especially because
the actual impact of an innovation is often counterintuitive. Clearly, then,
our research priorities must be broadened and policy relevant findings
will follow.

REFERENCES

Anderson, D, and M, W. Leiserson. 1978. “Rural Enterprise and Non Farm Employ-
ment.” Working paper (Washington, D.C.: International Bank for Reconstruction
and Development).

Bangura, J. S, 1965, “The Cooperative Movement in Sierra Leone,” Bank of Sierra
Leone Economic Review, 2.

Bordenave, J. D. 1977a. “La transferencia de technologia y la teoria general de los
sistemas.” Working paper (Rio de Janeiro: Instituto Interamericano de Ciencias Agri-
colas, OEA),

. 1977b. “O ensino da disciplina ‘extensao rural' nos curriculos de ciencias
agrarias.” Working paper (Rio de Janeiro: Instituto Interamericano de Ciencias Agri-
colas, OEA).

Brown, L. A. 1975, “The Market and Infrastructure Context of Adoption: A Spatial
Perspective on the Diffusion of Innovation,” Economic Geography, 51 (July): 185~
216.

. 1979, Innovation Diffusion; A New Perspective, Studies in the Diffusion of
Innovation Discussion Paper Series (Columbus: Ohio State University, Department of
Geography).

——— and K. R. Cox. 1971. “Empirical Regularities in the Diffusion of Innovation,”
Annals of the Association of American Geographers, 61 (September): 551-59.

Brown, L. A, E. ]J. Malecki and A. N. Spector. 1976. “Adopter Categories in a
Spatial Context: Alternative Explanations for an Empirical Regularity,” Rural Soci-
ology, 41 (Spring): 99-118.

Brown, L. A, E. J. Malecki, S. R. Gross, M. N, Shresthra and R. K. Semple. 1974.
“The Diffusion of Cable Television in Ohio: A Case Study of Diffusion A Loca-
tion Patterns and Processes of the Polynuclear Type,” Economic Geography, 50 (Oc-
tober): 285-99.

Brown, M. A, G. E. Maxson and L. A. Brown, 1977, “Diffusion Agency Strategies
and Innovation Diffusion: A Case Study of the Eastern Ohio Resource Development
Center,” Regional Science Perspectives, 7 (no. 2): 1-26.

Casetti, E. 1969, “Why Do Diffusion Processes Conform to Logistic Trends?” Geo-
graphical Analysis, 1 (January): 101-5,

Clarke, J. 1. 1966. Sierra Leone in Maps (London: London University Press),

Cunnyngham, J. 1969, “OSU/ECON Regression Program rating Instructions,”
(Columbus: Ohio State University, College of Administrative Science, Data Center).

De Souza, A. R. and P. W, Porter. 1974. The Underdevelopment and Modernization
of the Third World. Resource Paper Series (Washington, D.C.: Association of Amer-
ican Geographers).



INNOVATION DIFFUSION AND DEVELOPMENT 267

Frank, A. G. 1967. Capitalism and Underdevelopment in Latin America (New York:
Monthly Review Press).

Furtado, C. 1964. Development and Underdevelopment (Berkeley: University of
California Press).

Gilbert, A. G. and D. E. Goodman. 1976. “Regional Income Disparities and Eco-
nomic Development: A Critique,” in A. G. Gilbert, ed., Development Planning and
Spatial Structure (New York: Wiley): 113-41.

Gonzalez, C. 1965. “Internal Colonialism and National Development,” Studies in
Comparative International Development, 1 (March): 27-37.

Gordon, D. L. 1978. “Employment and Development of Small Enterprises.” Sector
policy paper (Washington, D.C.: International Bank for Reconstruction and Devel-
opment),

Hagerstrand, T. 1952. The Propagation of Innovation Waves. Lund Studies in Geog-
raphy (Lund: Gleerup).

. 1967. Innovation Diffusion as a Spatial Process (Chicago: University of Chi-
cago Press),

Havens, A. E, and W, L. Finn, 1975, “Creen Revolution Technology and Commun;i‘l?r
Development: The Limits of Action Programs,” Economic Development and Cul-
tural Change, 23 (April): 469-81.

, eds. 1970. Internal Colonialism and Structural Change in Colombia (New
York: Praeger),

Ho, Y. M. 1972. “Development with Sur[ilus Population—The Case of Taiwan: A
Critique of the Classical Two-Sector Model a la Lewis,” Economic Development and
Cultural Change, 20 (January): 210-34.

Johnston, R. E. 1968. “The Transfer of the Cooperative Movement to a Non-Western
Environment: Its Development, Its Economic and Political Functions, and Its Role
in Sierra Leone.” Ph.D. dissertation, University of California, Los Angeles, Depart-
ment of Agricultural Economics.

Karr, G. L. and J. S. Bangura. 1968. “Cooperatives and the Development of a Credit
System for Sierra Leone Agriculture,” Bank of Sierra Leone Economic Review, 3.

Liedholm, C. and E. Chuta. 1976. “The Economics of Rural and Urban Small-scale
Industries in Sierra Leone.” African Rural Develoli:mw.nt Paper Series (East Lansing:
Michigan State University, Department of Agricultural Economics).

Mitchelson, R., L. A. Brown and J. Osleeb. 1977. “Technical Change in the Agricul-
tural Sector; A Problem in Developing Countries,” Studies in the Diffusion of Inno-
vation Discussion Paper Series (Columbus: Ohio State University, Department of
Geography).

Morawetz, D. 1974. “Employment Implications of Industrialization in Developing
Countries: A Survey,” Economic Journal, 84 (September): 491-542.

Nie, N. H, C. H. Hull, J. G. Jenkins, K. Steinbrenner and D. H, Bent. 1975,
Statistical Package for the Social Sciences (New York: McGraw-Hill),

Oshima, H. T. 1971. “Labor Force Explosion’ and the Labor Intensive Sector in
Asian Growth,” Economic Development and Cultural Change, 19 (January): 161-83.

Riddell, J. B. 1970, The Spatial Dynamics of Modernization in Sierra Leone (Evans-
ton, Ill.: Northwestern University Press).



268 Social Science Quarterly

Rogers, E. M. 1969. Modernization among Peasants: The Impact of Communication
(New York: Holt, Rinehart and Winston).

and F. Shoemaker. 1971. Communication of Innovations: A Cross-Cultural
Approach (New York: Free Press).

Schneider, R. 1977, “The Diffusion of an Innovation in a Developing Country: The
Case of the Cooperative Movement in Sierra Leone.,” M.A. thesis, Ohio State Univer-
sity, Department of Geography.

Sierra Leone, Central Statistics Office. 1965. 1963 Population Census (Freetown:
Central Statistics Office),

Sunkel, O. 1969. “National Development Policy and External Dependence in Latin
America,” Journal of Development Studies, 6 (October): 23-48.

Van der Laan, H. L. 1975. The Lebanese Traders in Sierra Leone (The Hague:
Mouton).

Yapa, L. S. 1976, “Innovation Diffusion and Economic Involution: An Essay.” Stud-
ies in the Diffusion of Innovation Discussion Paper Series (Columbus; O State
University, Department of Geography).

. 1977. “The Green Revolution: A Diffusion Model,” Annals of the Associa-
tion of American Geographers, 67 (September): 350-59.

and R, C. Mayfield. 1978. “Non-Adoption of Innovation: Evidence from
Discriminant Analysis,” Economic Geography, 54 (April): 145-56.






