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Foreword:
Sccial Scientists and the CRSPs

Joyce M. Turk

Agriculture is cverywhere a social activity. Naturally, rescarchers must
thoroughly understand the dynamics of agrobiological systems before
improvements or alterations can be made in any part of a system. But equally
important, they must also understand the sociocnlural and sociocconomic
dynamics of such systems.

Interdisciplinary and intercultural communication is the key to
agricultural change and development. Like a complex net, communication
must be woven and cast among rescarchers, producers, consumers, and
legislators-- not only 1 developing countries (DCs), but also in the donor
nations, The weavers ¢l this net a: the social scientists. When this
comuuniciiion is suceessful, multidisciplinary relationships that are all too
often disjointed bezome {fruitful interdisciplinary alliances.

In the Collabo ative Research Support Programs (CRSPs), sponsered by
the U.S. Ageney for International Develapment (USAID), anthropologists
and sociologists match sociocultural with agrobiological events in production
systems and promote cross-disciplinary cemmunication. They not only link
rescarchers with researchers, and rescarchers with producers, consumers, and
legislators, they also interrelate the roles ot crops and livestock as cash and
food commoditics in both international and domestic sociocconomic
conlexts.

While producers perecive their systems as a whole, technical and
biological scientists selectively focus on discrete arcas of produciion. Social
scientists help to batance research biases by promoting cotlaboration between
producers and scientists, leading agrobiological rescarch in sociologically
meaningful dircctions. By translating abstract rescarch goals into practices
that are socially, culturally, and cconomically acceptable to producers, social
scientists Torecast the impact ol research results. In this way, rescarch design
becomes more site-specitic, focused, realistic, and practical.

For the past decade, CRSP anthropotogists and sociologists have been
working to build morce sensitive social consciousness into biological

riii
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rescarch. Their work is documented here. The Social Sciences in International
Agricultural Research records their tangible and positive contributions to the
innovative agricultural rescarch and development (R&D) conducted in the
CRSPs. Each chapter presents provocative accounts of the roles these social
scientists have in designing, targeting, and implementing a collaborative
rescarch supnort cffori. This book reviews procedures used to develop
technologies for farmers, describes on- farm rescarch, and addresses the policy
context of agricultaral research in relation o the cultural, social, and
ceconomic realitics of smallholder producers,

Coupled with commentery by collaborating CRSP technical and
biological scientists, the book also addresses problems encountered by socil
scientists in integrating their skills into programs of international
agricultural R&D. While they have sustained an image as “cultural
cantographers,” social scientists are entitled 1o the same professional
recognition accorded physical and biological scientists. This volume clearly
and concretely demonstrates why. They have a critical impact on intemational
agricultural R&D and the success of collaborative research,

For example, the description by INTSORMIL {(International
Sorghum/Millet CRSP) social scientists of an integrated crop-tivestock
production system in Sudan improved the design of subsequent rescarch on
sorghum and millet by guiding decisions regarding which varieties and
features of these grain crops to investigate {Coughenour and Reeves this
volume). Likewise, in Honduras, INTSORMIL anthropologists conducted
revealing research on the role of sorghum within the food system and
assessed the aceepuability of improved varictics to local populations (NDeWatt
and DeWalt this volume).

CRSPs point out the value of learning and sharing with oiher disciplines
and with small farmers. By including farmers as colleagues in the rescarch
process, these programs find production methods that are cost-effective and
sometimes unconventional, For example, CRSP social scientists have
highlighted the value and potentials of indigenous technical knowledge
coupled with modern scientific inputs. The Small Ruminant CRSP's (SR-
CRSP) investigation of the use of native plants in managing animal health
in Peru is illustrative (McCorkle this volume). Research by Bean/Cowpea
CRSP social scientists on animal draft power in Botswana has directly
benefited female farmers who lacked aceess 1o oxen for field preparation.
These findings led to design of a minimum iillage ridger/planter for use with
denkeys—animals that women could more casily obtain and handle
(Ferguson this volume).

The latter example raises the question: Who benelits from agricultural
rescarch in developing countries? When anthropologists and sociologists are
not included in the planning process, usually the answer is the more
presperous producers. But thanks to social science inputs, the CRSPs do not
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just ask, "Will small farmers bencfit?" These programs also ask, "Which
small farmers will benefit?" For ¢ <ample, biological scientists on the SR-
CRSP in Peru initially targeted for rescarch only commercially oriented
livestock cooperatives and enterprises. However, baseline data collected by
SR-CRSP social scientists showed that peasant communities are cqually
impontant producers of livestock. As a result, limited program resources were
efficiently reallocated to work with both kinds of producers (Jamtgaard this
volume).

Thus, social scientists on the Small Ruminant and other CRSPs
strengthen the technical capabilitics and successes of biological researchers by
encouraging them better to address the range of needs among more, and more
different, types of smaltholder populations. In addition, social scientists help
to make program research achizvements as a whole more visible and casily
understood. as their sreparation ol this book demonstrates.

The CRSP concept is unique among donors in intemational agricultural
R&D (Lipner and Nolan this volume). Planners in USAID recognize the
tremendous opportunities that the CRSP design affords U.S. universities and
host country rescarch institutions in creating and sustaining close and long-
term scientific rapport. Traditional projects arc too short (3-5 years) to
address issues in production agriculture adequately. The nontraditional CRSP
design altows for long-term programs and, with them, greatei potential for
long-term successes.

CRSP accomplishments demonstrale the excellence of this concepi. For
example, a vaccine for contagious caprine pleuropncumonia developed
through the SR-CRSP will benefit goat producers worldwide. In Kenya, the
introduction ol dual-purpose (meat and milk) goats promiscs producers
supplemental income, as well as improved nutrition through the
consumption of goat's mitk, which is far less expensive than cow's milk. On
the SR-CRSP in Morocco, rescarch on ovine genetics and breeding has
shown that lamb crops can be increased 150% simply by crossing twa
indigenous breeds. In the Middle Atlas Mountains, producers are alrcady
adopting this practice. Few traditional agricultural projects have yiclded such
quantitative suceesses.

The CRSPs' dual objective is to improve food production and
consumption in DCs and to strengthen rescarch capabilities both in DCs and
in the United States. These programs link the expertise of U.S. agricultural
universitics 1o DC needs worldwide. By supporting the CRSPs, USAID
therefore also supports U.S. land grant institutions. This means that T°.S.
farmers benefit, o, U.S. institutions involved with CRSPs conduct rescarch
on priority arcas in which the United States has a continuing interest, thus
stimulating a reverse flow of technology uscful to U.S. agriculture,

U.S. farmers also dircctly benefit through substantially increased
commercial exports of agricultural products, as recent trade statistics show. In
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many countrics, U.S. assistance has increased agricultural production, rural
incomes, and ultimately trade. Peanuts are a prime example. In collaboration
with food scientists, Peanut CRSP social scientists have analyzed food
demand and food policies to differentiate growthymarkets for peanct products
in the Caribbean (Wheelock et al. this volume). Such rescarch con further
stimulate the upward trend in U.S. peanut exports since 1980,

In sum, the Tindings and achievements of these innovative and scholarly
programs attest to the shrewd decisions and foresighted vision of USAID
planners. Unfortunately, past pattems of development assistance do not bode
well Tor such initiatives as the CRSPs. Intemational donors traditionally cite
income and income distribution problems in DCS as the primary cause of
inadequate nutrition. They thus give less atteation and lower priority 1o
agricaltural production problems, relegating basic avricultural research (o the
academic community. Such an approach only exacerbates Tong-term
cconontic problems.

In-an cra ol shrinking forcign aid budgets, it iy important that the
multiple advantages of CRSPS be made clear so that these worthy efforts can
suceesstully compete for funding against more traditional programs. By
comparison (o the fatter, the CRSP model does o better job of using existing
resources. mobilizing additional support, concentrating on what is achicvahle
inimproving DC livesock and crop production and food consumption, and
sustaining natural resources. Part of (he strength of these programs in
addressing their objectives lies in their mclusion of anthiropologists and
sociologists,
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Introduction:
Anthropology, Sociology, and
Agricultural R&D

Constance M. McCorkle

This volume has multiple messages for a diversity of readers. At one level, it
serves 1o document some of the many scientific achievements of an
innovalive approach to agricultural R&D—the Collaborative Rescarch
Support Programs, or CRSPs.! Five of these dynamic programs are
represented here: the Bean/Cowpea, Sorghum/Millet, Nutrition, Peanut, and
Small Ruminant CRSPs.

The book's primary aim, however, is more ambitious. By drawing on
rescarch from these five CRSPs, it outlines the wide-ranging kinds of
contributions that the most "social” of the social sciences, anthropology and
sociology, make to both the concept and the conduct of agricultural R&D. Of
course, other social and behavioral sciences have important roles to play in
this arcna, c.g., politicul science, human geography, social psychology,
communicatidns, and especially economics and agricultural economics.? But
within the derelopment community, anthropology and sociology have taken
the lead in the delicate task of relating agricultural R&D to the overall well-
being of its intended beneficiaries. This is the final test of success in any
development endeavor,

In the pages that follow, CRSP scientists, biological/technical as well
as social, spell out the many ways that input from anthropology and soci-
ology can and docs directly enhance the focus, design, implementation, and
cvaluation of agricultural R&D. More broadly, they dncument the imperative
need for social research in any efforts at directed change and development.

At the same time, the chapters that follow illustrate how anthropology
and sociology have grown in scope, relevance, and maturity through their
cngagement in agricultural R&D, as these disciplines have ventured forth
from the halls of acadenmic to confront the problems of rural pcoples
throughout the world.

A final, further aim of this book is to share some of the nard-won
lessons Icamed about working in a collaborative, cross-national, and cross-
disciplinary mode. Both present and future professionals in any field that is
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active in intemational development can protit from the candid retrospectives
and hands-on insights tendered here.

THE SOCIAL SCIENCES IN AGRICULTURAL R&D

While the place of sister social sciences like economics is now well
recognized in international agricultural R&D, the value of anthropology and
sociology has often been poorly understood. As relative latecomers, the roles
of thesc disciplines have sometimes been subject to misapprehensinns among
bivlogical/technical coworkers, Undcerstandably, few non-social scientists are
familiar with the specialized methods, theorics, or even the long-standing
subject matters within anthropology and sociology that relate to agriculture,
In consequence, they are often uncertain as to how social rescarch can
profitably inform development programs, as Rhoades (1983, 1986),
McCorkle and Gilles (1987), and many others have observed. And with some
exceptions (e.g., Cernea 1985, Colfer 1987, DeWalt 1985, IRR] 1982, Lacy
1985, McCorkle ct al. 1989, Michacl Butler 1987, Nolan 1985, Rhoades
1984, and especially Zambia/CIMMYT 1986), until recently ncither have
social scientists been particularly adept at explicitly and systematically
enunciating their hands-on relevance 1o agricultural R&D,

Along with tight R&D budgets, uncertainty about social science roles
has led to complaints that inclusion of social research is a superfluous
expense. [ has even been argued that "socially sensitive” members of other
disciplines can perform any nceessary social analyses just as well as
anthropologists or sociologists (see the exchange between Simmoads 1985
and Cernea and Guggenheim n.d. and accounts in Hamilton 1973, Rhoades
1983, and van Dusscldorp 1977). At worst, social rescarch has been seen as
an impediment to technological progress, with what some consider cxeessive
emphasis on such issucs as equily, empowerment, risk, and sociocultural
appropriateness. (For exceptionally forthright discussions, see Horowitz 1988
and Hammett 1973).

An cven more pervasive and pernicious notion of anthropologists' and
sociologists’ roles in agricultural R&D is that they are solely facilitators
(Flinn 1988) and "farmer convincers." Tvpically, social scientists have been
assigned service functions. They perform various administrative and statis-
tical chores. cx ante diagnostic studies, and cx post cvaluations of project
outcomes. Frequently, 100. they are assigned the job of finding ways to in-
creasc the adoption rates ol new agriculturai technologics—technologics that
may have been devised with little or no input cither from social scientists or
from producers themselves (see Chapter 6 in this volume), In this capacity,
anthropologists and especially rural sociologists® are charged with cajoling
recalcitrant human "software” into adopting project-generated "hardware."



McCorkle 3

Fortunately, such myopic views of social science roles have been
expanding in the face of evidence that technology cannot be indiscriminately
designed, devceloped, delivered, or sustained in ignorance of the specific
human ccologics in which it is to be uscd. As the contributors to this book
point out, assigning anthropologists and sociolegists only fragmented
functions as facilitators and extension strategists is of limited utility. The
real value of social research is obtained when it is included in the R&D
process from start to {inish.

It is noteworthy that a careful study of 68 World Bank projects found
that attention to social issues pays off in financial as well as human terms.
Projects that incorporated proper social science inputs yiclded ecconomic rates
of return more than twice as high as those without such inputs (Kottak
1985). Drawing on the wealth of CRSP expericnee, the contributors to this
volume spell out what these irputs are, and where, when, and how they
should be integrated inte all phases of the R&D process so as 1o best advance
development goals. In broad terms, their observations can be summarized as
follows.

Planning and Research Design

Anthropologists and sociologists have critical roles 1o play in prepmject
planning and design. They help to ensure that a gocd fit exists between the
social ends of development and the proposed technological means; that data
collected by diverse disciplines are analytically compatible; that project site
selection is well reasoned; that plans for ficld operations are socioculturally
feasible; and that wtill other design and start-up needs are met, Authors Anne
I'erguson, Dorothy Caulde, and Michacl Paolisso and Michacel Baksh in
particular present some tetling examples from the Bean/Cowpea and
Nutrition CRSPs of how omitting social inputs at this phase would have
meant costly redesign later on, loss of client credibility and cooperation, and
possibly project faiture.

Targeting

To be successful in both human and (echnical terms, development projects
must accurately conceptualize, define, and locate beneficiary populations. As
specialists in the delincation of human groups, anthropologists and socio-
logists bring to this critical task unique skills and sophisticated method-
ologics. They can therefore translate the often vague initial definitions of tar-
get groups into workable socioecconomic, cultural, sex, age, cte., categories.
Chapter 11, by Keith Jamtgaard, offers a dramatic cxample of this
targeting function. Jumigaard describes how, by applying powerful statistical
tools to a national database, sociologists on the Small Ruminant CRSP/Peru
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were able to operationally c:arify the program's mandate to focus on small-
holder stockraisers. The beneiits to the program were multifold. Rescarch was
reoricnted to incorporate what was in fact the nation's largest group of
stockowners, a group that was not initially slated for study or assistance!
This resulted in a reallocation of resources that was simultancously more
clficient and more comprehensive, with broader potenuals for outreach and
impact. Morcover, by utilizing an existing data set, the analysis was
performed at a very modest cost. The savings to the program in terms of
time, money, and possible cmbarrassment are incaleulable,

Similarly, anthropological analyses of biosocial and sociocconomic
characteristics of study g=~"'stions on the Nutrition and Sorghum/Millet
CRSPs were critical for determining which rural groups were at greatest
nutritional risk and therefore required priority program attention (Chapters S,
6. and 7). Morcover, as documented throughout this book, careful largeting is
cqually important in ensuring that a new technology or practice can
realistically be disseminated to those for whom it is designed. In sum, a clear
understanding ol target-group composition and dynamics is 4 necessary first
Step in identifying interventions appropriate to dilferent producer and
consumer categories. This is the domain par excellence of the social sciences.

Fieldworking

As o rele, sociologists and especially anthropologists conduct their
investigations in more intimate, sustained contact with rural communitics
than do scientists of other disciplines. This research strategy generates a
wealth of in-depth information wietul for understanding prodecers' current
practices and the rationales behind them,

In the process, ficldwork often leads 1o discoveries of "lost” or
unapprectated local knowledge and practice. Examples include the folk
veterinary skills and pharmaceuticals of Quechua Indians in highland Peru
(Chapter 12), the acumen of Ecuzdorian farmers in manipulating complex
interrelationships among agricultural variables like plant spacing and weed
control (Chapter &), and the unsuspected diversity and creativity in rural
Hondurans' diet and cuisine (Chapter 5).

Often, 100, ficldwork reveals important factors that have been overlooked
in a priori planning and research design, as Paolisso and Baksh (Chapter 7)
discoveied ininvestigating links between nutritional status and biosocial or
socioeconomic status in Kepya, or as Gerald Wheelock ef al, (Chapter 10)
found in assessing competing biogenic and sociogenic hypotheses about the
causes of allatoxin contamination in Caribbean peanuts.

As these and other contributors indicate, when brought to the attention
of biologicalficchnical colleagues, such ficld-based insights can reorient
agricultural R&D in profitable ways. Ground-breaking basic research may bhe
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stimulated by the need to scientificaily validate producers' own cthnoscientific
practices or by ncw, unanswered questions. Applied rescarch may be rerouied
in more contexi-sensitive and sustainable directions.

Integrating

Like producers themselves, anthropologists and sociologists generally take a
more holistic view of the agricultural enterprise than do other scientists.
Failurc to integrate complex and sometimes competing components
operating at multiple levels of agricultural systems runs the risk that
development projects may end up "robbing Petzr to pay Paul,” with no real
nct benefits to the intended beneficiaries.

Thus, a major social science contribution consists of ensuring that,
while focusing on one commedity or development need, the whole
agricultural system is addressed, ircluding the complex tradeoffs that
producers make among plant crops, hivestock, and other productive activities
(Chapters 1 and 5). Similarly, in the realm of consumption, social scientists
integrat~ biomedical information with the social and economic roles, cultural
beliefs, croppirg systems, ete., that generate the nutritional behaviors and
outcomes under study (Chapters S, 6, and 7).

Generally, too, social scientists are more keenly aware of the need to
look beyond the farm gate to community, regional, national, and
international contexts in which producers and their farming systems are
embedded, to assess whether proposed inicrventions are workable in these, as
well as purely technological, terms. A good cexample is the careful
sociocconomic studies by Peanut CRSP sociologists to predict both
potentials and problems posed by domcestic and international markets for
Sudanian and Caribbean peanut products (Chapler 10).

Translating and Brokering

Closcly related to the two preceding activities is anthropologists' and
sociologists” ability to effectively translate or broker communication among
different disciplines, institutions, and policymaking and donor entitics, and
between scientists and producers in all phases of agricultural research,
technology development, and transfer. In this capacity, they constitute a
conduit foi productive dialogue—oficn as not serving as "rescarcher
cenvincers” rather than "farmer convincers”"—in the iterative feedback and
fecdforward necessary 1o successful R&D.

Virtually all the contributors speak to this task. To give just a few
examples, Bean/Cowpea CRSP sociologists in Ecuador noted the simple
need to get locat cultivar names straight so as to collect accurate and compar-
able bascline data (Chapter 9). More subtle complexitics of translating be-
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tween emic and etic, between anthropological and biological, knowledge sys-
tems were tackled by social scientists on the Small Ruminant CRSP/Peru in
promoting cooperative rescarch between village stockraisers and CRSP vel-
erinarians and animal scientists (Chapter 12). On the Sorghum/Millet CRSP
in Sudan, sociologists and anthropologists worked to define information net-
works among producers, extensionists, and national and intemational R&D
establishments (Chapters 3 and 4). And on the Nutrition CRSP in Kenya,
anthropologists played a key role in esablishing interactive forums for dia-
logue among community participants, village leaders, and junior and senijor
ficld staff, as well as between social and biological scientists (Chapter 6).

Social scientists’ translating and hrokering roivs have high payofls in
terme of simoother project functioning and greater project success, the result
of giving a voice 1o all stakeholders in the R&D enterprise. Perhaps Jovee
Turk's "Foreword” and Hendrik Knipscheer's closing commentary most
clearly enunciate this very real, albeit sometimes less tangible, contribution
ol the social sciences.

Monitoring, Guiding, and Fealuating

As Knipscheer, Tommy Nakayama (Chapter 14), Michele Lipner and
Michael Nolan (Chapter 1), and others note in this book, monitoring,
guiding, and cvaluating constitute one of the most visible and immediate
rationales for including social scicntists on R&D teams in the first place.
Timely social scicnee mputs from ongoing data collection, analysis, and
monitoring arc cssential for deployving project resources efficiently and
appropriately and for making in-lickd course corrections.

For example, social scientists on the Bean/Cowpea CRSP in Ecuador
(Chapters 8 and 9y saved program time and money by helpine o pinpoint
regions where these crops were most prevalent; by gurding rescarch toward
problems most important 1o producers (mproved seed storage techniques) and
away from inappropriate technology dertilizers); and by reorienting breeding
agendas (o varieties that readily fit into Cxistiny crop rotations. Similarly,
anthropological studies on the Sorghum/Nillet CRSP in Honduras were
instrumental in redirecting breeding research 1o focus on sorghum varieties
instead of hybrids. Drawing on livestock R&D in Alnca, RoEMceDowell
(Chapter 15) also describes a nutaber of compelling cases of how timely
social scientific advice forestalled proolems in, for example, distributing
crussbied Wiitiais, assisting women in dairy production and marketing, and
training producers i the tse of now ox-drawn technologices.

Because of these Kinds of insiehts and skills, CRSP social SCICnLsts are
frequently charged with coordimating and monitoring the interdisciplinary field
testing of new technology. Drawing on baseline data, which they have played
a major role in collecting, they have primary responsibility for monitoring
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and evaluating the flow of bencfits to the intended ber::. iciarics. As Matt
Silbermiagel (Chapter 13) candidly observes, this informati>n often determines
whether a project is cancelled or continued. Evaluation information is equally
if not more important for improving the formulation of future development
programs and policies (Chaptier 5).

Training and Institution Building

Anthropologists and sociologists have played a variety of roles in training
CRSP panticipants in techniques for tcamworking, ficld interviewing, and
mecting farmers (Chapters 1, 6, and 9); recommending training nceds for
groups as diverse as extensionists, merchants, and women; and mouiiing
workshops and conferences (Chapters 3 and 8). Interestingly, several authors
observe that one of their mest important, if less cexplicit, "training”
contributions may have been in urging both U.S. and host country scientists
out of their labs and research stations into direct dialogue with rural producers
and consumers.

As noted carlier, anthropologists and sociologists are cxperts in
delincating human organizational and institutional structures. Therefore they
play key roles in interpreting the operational and training needs of entities
like national agricultural research centers, extension services, universities,
cte., and in planning for their growth and strengthening (Chapters 9 and 10).
These roles are exemplified in Chapter 4 on the Sorghum/Miltet CRSP's
study of the Sudan Agricultural Research Center and in the Small Ruminant
CRSP's work to establish or reinforce social science rescarch units in host
country institutions (Chapter 1).

Policymaking

With insights gained from exercising all the roles and skills listed above,
social rescarch can make decisive contributions to the formulation of
development policy and to briaging the R&D process full circle to the
conceptualization of future programs. Hlustrating from the disappointing,
even distorting, history of U.S. policies for agricultural development in
Mexico, Billic DeWalt (Chapter 2) cogently argues the case for building a
more "miacro,” theoretically informed, and politically conscious level of
social analysis into the policy process itself, above and beyond the relatively
micro-level application of social analysis in specific projects and programs.
There is urgent need for a theoretically grounded and critical social science of
agriculture to examine the underlying assumptions, values, and social risks
behind policy agendas and to inform agricultural policy refomi in an ever-
shrinking globe. Ultimately, this is the most important contribution of the
social sciences to agricultural R&D.4
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VICE VERSA: AGRICULTURAL R&D
IN THE SOCIAL SCIENCES

Although this book's overarching aim is to determine how anthropology and
sociology contribute to agricultural research and development, the converse
question is cqualty important. That is, how docs agricultural R&D contribute
to rescarch in, and the development of, anthropology and sociology?
Biological/technical scientists have not been the only ones to harbor
confusions and misgivings about the place of anthropology and sociology in
this arena. So have many social scientists.

Their concerns have centered on a varicty of moral, political, and
intellectual issues, including the humanistic implications of interfering in the
lives of others; cthical qualms about supplying information io powerful
agencies that may misuse it; compromised scientific objectivity by virtue of
direct involvement in action-oriented programs; restricted scientific freedom
due to client demands: and foss of professional prestige, funds, and
promotions, given the often "second class® status of development or applied
studies in academia and the historical stereotypes ol such work as “the
shabbier side™ (Schaedel 196:4:190) of the discipline or even as "virtual
academic prostitution” (Miniclicr 196-4:189),

This is not the place 1o recapitulate the lengthy history of debates
surrounding sucii issues.® Suffice it 1o say that these views have been rapidly
changing (Almy 1977) as growing numbers of anthropologists and
socioiogists have enlisted in initiatives like the CRSPs. Strengthening and
broadening their ficids' concepts, tools, subject matters, critical perspectives,
and functions (Bowen 1988, Chambers 1987) and sometimes placing
development specialists "at the cutting edge of the discipline” (van Willigen
1986:xiv), this move has benefited nearly every facet of disciplinary activity,

Empirical and Theoretical Resources

Participation in development initiatives has provided social scientists more
and more varied opportunitics 1o exercise their eraft, This has made for an
mvigorating infusion of comparative data from cvery part of the globe—data
that would have gone otherwise uncoliccted. These fresh cmpirical resources
can be (and have beeny marshalled by the academic community to refine or
expand cexisting analyses of nearly all aspects of social change and
development, as well as to fashion new theoretical constructs responding 1o
the needs of a social scienee of agriculture (Chapter 2),

To list but a tew examples that come immediately 1o mind: global
theories of change and development; explications of the role of risk,
uncertainty, and "peasant rationality” in such theories; macro-miicro linkages;
advances in cultural ccological theory and investigation of the social control
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and management of natural resources; decision-making modeling; the
rclatively neglected study of agricultural transformation and consumption as
versus production and distribution; and the sociopolitically sensitive analysis
of rescarch institutions and development assistance burcaucracies and policics.
Some of these contributions of agricultural R&D to the social sciences arc
reflected in this book; many more are detailed in a literature 100 vast 1o
reference here.

Methodology

Perhaps inevitably, new methodologics and new uscs for old methodologics
can be expected to arise in the course of data collection and ficldwork in any
discipline. But there is cevidence that the demands of interdisciplinary,
problem-solving or programmatic R&D (Chapter 1) add considerable impulse
to this process (Appleby 1988).

For example, in response to basic information necds on the Nutrition
CRSP, program anthropologists helped pioncer the addition of a new
technique, time allocation studics, to their discinlinary toolkit (Chapier 7).
Sociologists on the Bean/Cowpea CRSP crcated a new microcomputer
program 1o measure landholding inequitics among small farmers (Chapter 8).
Confronted with an empirically unanswered research question on the Small
Ruminant CRSP, program sociologists devised a novel use for a familiar
mcethodology by applving cluster analysis (commonly cmployed in
marketing rescarch) to features ol agricultural production systems (Chapter
11).

Rescarch Approaches

Collaboration in such R&D enterprises as the CRSPs enhances disciplinary
knowledge in anthiopology and sociology by stimulating innovative research
approaches (Chapter 1). This volume illustrates a few of the many new
perspectives that have emerged in the social sciences as a result of their
engagement in agricultural R&D initiatives—Ilike the participative rescarch
paradigm discussed by Knipscheer (Chapier 16), the interdisciplinary study
and application ol indigenous agricultural technical knowledge highlighted by
McCorkle (Chapter 12), or the formulation by DeWalt and DeWalt (Chapter
5) of an NSR (nutrition systems research) framework to complement FSR
(farming systems research) models (Chapters 3 and 8).

Subject Matters

Although some of the authors (for cxample, Coughenour and Recves,
Ferguson, and Lipner and Nolan) note understandable difficultics in relating
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their CRSP work 10 orthodox rescarch themes within their academic ficlds, in
fact one of the most vital contributions of such R&D prrograms to
anthropology and sociology (or indeed, any discipline) is the discovery of
exciting and important new nontraditional subject matters. The very nature of
these R&D endeavors, interdisciplinary and problem oriented, offers rich
opportunitics for expanding the intellectual horizons and the “real world"
relevance of all participating disciplines, guiding them into territories
heretofore systematically unexplored.

A good cxample of the new directions that can arise from
interdisciplinary synergisms is the Small Ruminani CRSP's definition of
Lwo novel subject matters: veterinary anthropology (see Mathias-Mundy and
McCorkle forthcoming and McCorkle 1986, as well as Chapter 12 of this
volume) and the sociology of range management (Gilles 198Za,b, in
progress). Collaborative work in these areas has changed the way that both
social and biological/icchnical scientists view the conduct and content of their
disciplines. Similarly, problemi-solving demands on the Bean/Cowpea CRSP
and many other projects have led to the recognition that development goals
cannot be achicved without serious scientific attention to a4 new,
pandisciplinary rescarch theme-—the vital roles of women in agriculture and
other development arenas (Chapter 8),

Disciplinary Definition

The emergence of such hybrid subject matters is hardly surprising in
disciplines that alrcady nurture subficlds like medical anthropology and
sociology, cultural ecology, economic anthropology, and so forth. But again,
the more intense and sustained cross-fertilization of scientific fields in R&D
programs like the CRSPs aceelerates and amplifies the evolution of research
approaches and domuins,

Itis no accident that the mid-10-late 1970s witnessed the redefinition of
anthropology and sociology 1o incorporate the subdisciplines of agricultural
anthropology and the sociology of agriculture. Spanning the developed as
well as the developing world, and now formally recognized with their own
professional organizations, newsltetters. and sessions at national meetings,
these subdisciplines testify 1o the contributions of agriculturally oriented
research to the social sciences. At the same time, they represent a major step
forward on the road to a social science of agriculture and all that this implies
for more aswte development policy and praxis.

Training and Curricuia

Neither is it any accident that throughout the United States, departments of
anthropology (DeWalt and DeWalt 1985) and, to a lesser extent, sociology
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and rural sociology (Hansen et al. 1982, Koppel and Beal 1983) are
redesigning their instructional programs to include agricultural and other
devclopment studics. Some have followed the advice of McDowell (Chapter
15) and Silbernagel (Chapter 13) and encouraged students to take courscs in
other disciplincs relevant to international development. These new training
options will better prepare future social scientists to grapple with the debaies
with which this section began.

DISCIPLINARY AND INTERDISCIPLINARY R&D

The final aim of this book is 1o sharc some of the lessons that CRSP
scicntists—social and biological/technical alike—have lecarmned about the
professional rewards and difficultics of doing interdisciplinary,” collaborative
R&D. The contributors to the book are not the first to note the many
challenges of such endeavors; numerous authors have tackled this subject.®
With relatively few exceptions, however (¢.g., Byerlee and Tripp 1988, Cock
1979, Heberlein 1988, Horton 1984, Knop et al. 1985, Rhoades ct al. 1986),
this large and growing literature rarely integrates views from beth social and
biological scientists on the often uncasy interaction among disciplines
teamed together in agricultural development.”

In a conscious move to go beyond such narcissistic dialogue to a more
balanced perspective, CRSP biological/technical scientists were asked to
contribute their critical commentary on this as weil as other issues. Their
rcactions in Part 6 offer one of the most candid discussions to be found in
print. Togcther with their colleagues in anthropology and sociology,
representatives from the fields of agricultural economics, agronomy, animal
science, and food and nutrition science outline a number of problems, and
some solutions, in the conduct of interdisciplinary, applicd rescarch,

Mutual Ignorance

The four authors in Part 6, along with Lipner and Nolan in Chapter 1,
aptly identify mutual ignorance of the workings of onc another's ficlds as
onc of the paramount barriers to interdisciplinary R&D. They cite differences
in preicssional terminology, rescarch methods, publication styles and
aud’ences, research topics, and cven philosophics. Drawing on their CRSP
experiences, they suggest some immediate solutions to this problem,
including sustained interdisciplinary interaction across all program phases,
mutual cducation, and even "semispecialization” in one another's disciplines.
A longer-term solution lics in restructuring graduate training curricula for
practitioners of all disciplines, to make their programs of study more cross-
departmental.
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Applied Versus "Pure” Research, and Professional Advancement

Development-oriented rescarch is distinet from discipline-specific, "pure”
rescarch. It is problem oriented, applicd, and, if it is to have a positive
impact in the "real world," of necessity interdisciplinary. Unfortunately, as
Knipscheer, Lipner and Nolan, Silbermnagel, and others point out, this is not
the kind of rescarch that wins kudos within traditional disciplinary and
academic structures.

In conscquence, seientists of any discipline who tackle development
problems ofien find themselves professionally penalized. They must serve
Iwo masters simultancously if they are to advance in their careers, Perhaps
the most realistic, immediate solution to this protlem is to leave room for
disciplinary rescarch within the development agenda. A Tonger-term but less
likely solution is 16 build into university and other research institutions new
kinds of reward systems, appointment structures, and subeenters that give full
support and recognition to outstanding applied rescarch,

Balancing Social and Biological Rescarch

The question of how to allocate scarce resources between social and
biclogical research is glossed as a “territoriality” or "turl” conflict by some of
the contributors. Biological/techrical scientists are notorious for their
tendency to commit massive resources 1o designing and promoting a
technology without adequate evidence that it will in fact meet producers’
needs. Social scientists are infamous for their proclivity 1o conduct endless
surveys and tield studies that may not supply this evidence in a clear or
timely fashion. For both groups, these tendencies are exacerbated by the
applied vs. pure quandary.

To achieve a balanced allocation of resources between technology design
and the social rescarch necessary 10 target and validate it, the contributors
urge cqual structural status and joint decision-making powers between social
and biological/technical components; continual interaction among all
disciplines to cooperatively identify problems and information needs arising
inongoing research; periodic program reviews, both internal and external; and
maintenance of a tight focus on project goals to ensure that a// rescarch
activities advance the entire team's efforts (Chapters 1, 6, 14, 15, and 16).
Most of these suggestions are not new, but the CRSP experience adduces
evidence that they work,

CONCLUSION

As a number of comtributors observe, resolving the tensions between social
and non-sacial sciences in agricultural R&D takes time, cffort, ncgotiation,
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compromise, and a new way of thinking about rescarch and development.
But, bascd on a decade of cxpericnce with the CRSP model, the firm
consensus is that it is well worth the cffort. The uliimate reward is better
research, whether social or non-social, and cenainly better "development” for
the human groups to whom these efforts are dirccted.

The hope is that this volume will promote increased understanding of the
value of anthropology and sociology/rural sociology, not as disciplinary
isolates but yoked with other concemed sciences to combat the ever more
pressing problems of global hunger and malnutrition.'® Qur aim will have
been achieved iff this book speaks in comprehensible and actionable ways to
those who formulate, design, and direct development assistance; 1o
biological/technical scientists who are members of interdisciplinary tcams; to
academic social scientists who would like to better understand the work of
their development-oriented colleagues and to instruct their students in this
exciting and growing arca; and to individuals of all ficlds who may be
planning carcers in international development.

NOTES

Preparation of this chapter was supported by the USAID Tite X11 Small
Rumirant Collaborative Rescarch Support Program under Grant No, DAN-1328-
G-55-4093-00 through the SR-CR5P Sociology Project. Additional support was
provided by the University of Missouri-Columbia. The author would like 10
thank Mike Nolan, Jere Gilles, Patricia Vondal, and especially  Alessandro
Bonanno for their helpful comments on a draft of the chapter. All sins of
omission or commission are, ol course, the author's own.

1. Throughout this chapter, agriculture should be understood as referring
1o four component arcas: production, transformation (processing for storage,
consumption, sale, c¢te.), consumption (including nutrition), and distribution
(marketing or other forins of exchange). Also note that, when used in reference
t a CRSP, project and program denote distinet levels of opuration; in other
contexts, however, these terms are used interchangeably. Finally, R& D
signifies the full range of scientific activity, from basic through applicd
research o technology development, assessment, and dissemination, as well as
the intellectual, planning, or policy decisions that give rise to these
activitics.

2. As in any agricultural R&D  cffort, cconomics has forn ed an
indispensable part of the CRSPs, often working in close conjunction with
anthropology and sociology. Hence, many of its contributions are documented
here (sce especially Chapters 8, 10, and 16). However, for the purposes of this
volume, cconomics has been classed as a technical science. This heuristic finds
a precedent in the Rockefeller Foundation report (1977:2) that "for the sake of
simplicity . . . adopts the frequent Latin convention of classifying the 'social’
sciences as separate from the 'economic’ ones.” (Of course, anthropology and
sociology are “"technical sciences” as well, in that they have their own
methodologics, subject matter specialitics, and so forth.)

3.In large part, this is a result of sociologists' carly and cxtensive
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attention te the study of adoption and diffusion of agricultural tcchnology. The
classic example is Rogers 1983,

4. Although policy analysis and disciplinary theory buifding are not
a central theme of this book, in the broadest sense they constitete the
ultimate mandate of the social sciences in trely international (i.e.. domestic as
well as foreign, Fiest as well as Third World) agriculburii R&D. Rural
sociologists in partivedar have spohen (o this urgent need tor a global and
policy-relevant "sociolozy o agriculture.” For a sampiing of some ol this
cutti t-edype work, see Bonanno 1989; Busch andd Lacy 1983, 1986 Butiel ¢t
al. forthcoming; Christenson 1988; Fricdland ot al. forthcoming; Fricdmann
and MceMichael 1989, Goodman and Redetift 1982 Kloppenburg 1988, Newby
TORT van der Ploeg 1989: various publications of the Instilute for Food and
Development Policy: and the journad Aericulire and Human Values, notably
40 and S¢1-2).

S o anthropology, see, e, Bddy and Partridge 1987, Grillo 1985, or
Hoben 19820 Falk and Gilbert 1985 reference some of these tensions for rural
sociowogy, althongh that discipline's orivin: as an apphied science generate
different cencerns trom those of anthropeloyy,

6. large and prowing collection ot tntholoyies, monographs, and
articles present studies that illostrate the contributions of agriculiure 1o social
science rescarch and theorv, At the same time, this body of Lierature also
suggests many ot the contributions ot anthropology and  sociology o
agricultural R&D, albait otten only implicitly. These studies are lar (oo
numerous o hist heres However, o few representative examples of recent
anthologies focusing exclusivelv o fargely on anthropology and agricultural
development include Rarlen 1980, Bennett and Bowen 1988, Brokensha et gl
1980, Grillo and Rew 1983, Jones aad Wailuce 1986, Smith and Reeves IDAUR
and the monograph series of the Institute for Development Anthropology and
of the Socicty tor Economic Anthropology. Many sociologists have also
pubashed i these volunies. For some sugpestive  svntheses and  uselul
bibliographics, sce Bennetr 1988, Butel TOR7, 1989, and Camphbell and
Campbell 1986,

7oA distinctuon s commonly drawn between multi- and interdis-
ciplinary RXD. In the former, disciplinary rescarch is conducicd more or
less mdependently, with resulis then agpregated or merged i some tashion
across disciplines. nthe datter, teams of scientists from diverse liclds
work together in oo specitic ocale or on g specific problem. The CRSPs
offer examples of both approaches (see Chapier 16). For the sake of
simplicity,  however, “interdisciplinary” s cmployed  throughout this
introduction,

8. Specifically tor the social sciences in agricultural and natural resouree
development, see, ey, Brady 1984, Brush 1986 Campbell er al, 1981,
DeWalt and DeWalt 1985, Esstinger and McCorkle 1985, MceArthar 1987, and
Messerschmidt 198%, along with the references cited at the outset ol this
chapter,

9.0 is noteworthy  that at least two international conferences on
interdisciplinary R&D have been ield, and i new pandisciplinary association
devoted 1o this subject is planned (see, e.gn Chubin et all 1986 and Epton ¢t
al. 1983),

10. Although the focus here is on agricelturad R&D, virtually all of the
social scienee roles and contributions owtlined in these pages apply mutatis
mutandis w other development arcnas as well,
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Dilemmas of Opportunity:
Social Sciences in CRSPs

Michele E. Lipner «nd Michael F. Nolan

Formal involvement of social scientists in agricultural developnient projects
largely began in the late 1960s, after the first critical questions concerning
the unanticipated social consequences ot the green revolution were raised.
Such works as Blossoms in the Dust by Kusum Nair (1961) stimulated
inquirics as to whether purely technological approaches could solve world
hunger problems. While recognizing that the green revolution had achieved
enormous gains in iood production, critics such as Nair also observed that it
came at a rather Targe social cost. Coupled with some notable failures in
other agriculturat development projects, the "unanticipated consequences” of
the green revolution caused developrent planners 1o look for wiays (o
improve their track record. Sociologists and anthropologists came 1o be
perecived as the "silver bullet” that would cure all development planning ills.
Perhaps the apex of this wave of good feeling was reached in the 197095 when
the U.S. Agency for International Development (USAID) began to require
that all proposed USAID projects include an assessment of their economic
and social soundness at the project paper stage. If nothing clse, this provided
a considerable number of employment opportunitics for sociologists and
anthropologists, as social soundness analyses were not something USAID
was particularly adept at doing “in-house.”

In the same period, Title XII and the Collaborative Research Support
Programs (CRSPx) were initiated. They evolved from the changing directions
of U.S. international development efforts in the carly 1970s. At the time,
policymakers and rescarchers were becoming increasingly aware that
development efforts often overlooked the neerds of small-scale farmers and the
rural poor who compose the vast majority of the population in developing
countrics (DCs). Earlier models of international agricultural assistance, such
as the modemization approach, emphasized technology transfer and diffusion,
However, these approaches began to be pereeived as increasing, rather than
decreasing, the gaps between rich and poor and urban and rural sectors
(Mickelwait et al. 1979). In 1973, in responsc to these concerns, Congress

20
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passed the New Directions mandate, which amended the Foreign Assistance
Actof 1961,

The new legislation specitied that more emphasis should be placed on
“expanding their [the poor's] aceess to the cconomy through services and
institutions at the local level, incrcasing labor-intensive production,
spreading productive imvestment from major cities to small towns and
outlying arcas . . . oy sharing American technical expertise, farm
commuoditics and industrial goods and Jess on Targe-scale capital transfer”
(Mickehwait ot al. 1970235 The implications of the mandate were twofold.
First, the "poorest of the poor” were formally acknowledygod aad targeted for
development progranis. Sccond, there was o shilt from technology transfer
toward host country selt determination, As stated in Section 102, Chapter 1:

Uninted States Bilitorad devadopnont aaanoe Lhouid vve i
vhest priovity o undertabaies submitted by host povernments
which directly improse thie Tives ot the poorest of therr people and
therr capacity o particpate e tie development of their countries

corted o Nachehwnt et all 1900y

New Directions represented a o maor step o expanding the scope and
focus of developmient. Yet s Fareer sigmticance perhaps Tay in sensitizing
U.S. foreren policy to host country needs and goals rather than imposing
rigid puidehnes on how development programs would or should be
mplemented. Witlun months of its passage, critics of the legislation
tmotably Lind grant universtiiesy expressed concern that implementation still
concentrated toe heavily on capital transter rather than on research and
institution buddmy as itended i the mandate. Coupled with the concem
that USATD budget reductions o the carly 19705 were slowly diminishing
universtty parttaipation inodevelopment activices abroad, there was a
concerted ettort through Fegistative channels 1o reverse these trends and
expand the parameters ol development assistance (Comptroller General 1981),

This push for addittonal legislation had 18 roots in two institutions,
First, there was a belict within USATD that world food problems could be
solved only through basie rescarch to create a new and/or expanded knowledge
base of Tocul conditions. Scecond, Congress moved o bring together the
expertise ol ULSCagrnicultural umversities and USATD in implementing
development assistanee (Luvkx 1978 Both initiatives were in pant motivated
by thie success o the ISN7 Hatch Act, which ereated the 1S system of state
agricultural expermment stations. The Hateh Act recognized the primacy of
research i solving agricultural problems: it thus allocated federal funds o
land grant universities 1o conduct research relevant to domestic agricultural
issues. Using the Hatch Act as a model, support grew to mobilize the
scientific and techmical expertise of land grant institutions within a formal
policy framework aimed at climinating world hunger.
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Along with a major lobbying cffort by the land grant universities, these
initiatives resulted in passage of the International Development and Food
Assistance Act of 1975, formally submitted to Congress by Senator Hubert
Humphrey and Representative Paul Findley. The Humphrey-Findley Bill
amended the Foreign Assistance Act of 1961 by adding Title XI1- - Famine
Prevention and Freedom from Hunger. Title XII specilied:

Congress declares that, in order 1o prevent famine and establish
freedom from hunger, the United Stites  should strengthen the
capacitics of United States Tand grant and other chigible universities
in program-related agncultural institational development and rescarch,
consistent with sections 1020 and  103A, should improve  their
participation - the United States Government's international efforts
o apply more cffective agricultural sciences (o the goal of increasing
world food production, and in general should provide increased and
longer term support o the application of science 1o solving food and
nutrition problems ol the developing countries (U.S, Congress
1975-23).

USAID was responsible for the overall administration of Title XI1. To
ensure adherence 1o the spirit of the legistation, however, Congress
authorized the president 1o appoint a Board for International Food and
Agricultural Development (BHEAD). The board would be a permanent
participant in “Tide XIE planning, program development, and budgeting,
BIFAD became o tully functioning, seven-member unit in carly 1977,
Shortly thereafter, it created two advisory commitiees to implement Title
NI policy. 'The Joint Rescarch Commitice (JRC)Y was responsible for
all research 1o promote the discovery of new knowledge and the develop-
ment of technofogy useful to DCs. The Joint Committee on Agricul-
tural - Deveiopment (JCAD)Y! was piven responsibility for adapting
research results and rechnology o the needs of developing countries. Title
X1 mandated the creation of collaborative research programs that addressed
issucs ol tood production, distribution, storage, marketing, and consunip-
tion. Thus, collaborative rescarch fell under the purview ol the JRC. In
1977, the JRC met o discuss how collaboration would be organized and
managed. lis deliberations gave birth 1o the Collaborative Research Support
Programs.

OVERVIEW OI' THE CRSP’s

The CRSPs were charged with creating structures to facilitate collaboration
among U.S. land grant universities, USDA, international agricultural
research centers (IARCs), DC institutions, and other research entities "on a
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problem-oriented basis in a common rescarch and development program (o
solve a priority food and nutrition problem" (Hutchinson 1977:49).

While the JRC was granted authority to organize CRSPs. general
guidelines were provided within the Tanguage of Title X11. Congress made it
clear that this development mode should: be directly related to the food and
agricultural needs of developing countries: be carried out within developing
countries; be adapted to local circumstances; provide for the most effective
interrelationship among research, educaiion, and extension in promaoting
agricultural development in developing countries: and emphasize the
improvement of tocat systems for delivering the best avaifable knowledge to
the small farmers of such countries (22nd U.S. Congress Scction 220b (¢),
cited in Comptroller General 1981:3-4).

In the organizationa! phase ol CRSPs, the JRC identified a number of
priority research arcas. As of 1987, cight such arcas have been incorporated
into fully functioning Collaborative Rescarch Support Programs (Table 1.1).
All are still operative, with the exeeption of the Nutrition CRSP, which was
planned for only five years and is presently in a close-out stage. To date, 40
U.S. land and sea grant universitics, as well as other institutions, have
ofticially collaborated with 66 host country institutions in 30 countrics.

Although each CRSP has a unique research agenda, they all share certain
basic orsanizational assumptions. In the carly 1970s, however, these
assumptions represented major departares from USAIDY's previous research
strategy. First, whereas carlier agricultural R&D programs had relied on

TABLE 1.1, ESTABLISHMENT OF THE COt LABCRATIVE RESEARCH SUPPORT PROGRAMS

Funding
Program Date totabliched through 1985
(in millions)

Small Ruminant Oct 1978 45,2
Grain Sorghum/Pearl Millet Jul 1979 34.0
Bean/Cowpea Oct 1980 21.3
Tropical Soils Management Sep 1981 19.9
Nutrition Dec 1981 14.8
Peanut Jul 1982 15.9
Pond Dynamics/Aquaculture Sep 1982 5.6
Fisheries and Stock Assessment Jul 1985 1.7

Source:  NASULGC n.d.

e ludes AID, U.S., and host country contributions.
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yearly budgcetary allocations, CRSPs received firm S-ycar budgcelary
commitments, with the opportunily for cxtensions, Thus, USAID formally
recognized that research is not only vital to successful development, but also
that it is long-term in nature. Second, as their name implics, CRSPs are
collaborative ventures between and among scientists and researchers in U.S.
universities, IARCs, and host country institutions. As part of this
collaboration, U.S. participants are required to match 25% of the cost of any
project funded by a CRSP. Similarly, host country institutions are expected
to corribute to the cost of the research, cither linancially or in kind. Third,
CRSPs are explicitly multidisciplinary, bringing together scientists from
numerous soctal and biological ficlds in a cooperative working relationship
with common objectives. Some sense of the breadih and depth of both the
collaborative and the multidisciplinary foundations of CRSPs is givenin the
following overview of the five CRSPs represented in this volume,

ORGANIZATIONAL STRUCTURE OF CRSPs

Structurally, cach CRSP is intended 0 be autonomous, with its own
administrative board, a program director housed in a management cntity (ME)
office, and a technical advisory committee. While funds flow from
USATD/Washington, resource allocation decisions are made by the CRSP
participants. Thus, cach CRSP reflects a complicated negotiation process
among scicntists and administrators from varving disciplines and institutions.
Atotal of eight programs have emerged, all developed from the same mold,
but with distinet personalities and agendas representing the concemns and
interests of their project participants.

What follows is a briet’ summary ol the technical and administrative
structures ol the five programs represented in this volume: the Small
Ruminant, International Sorghumy/Ailler, Bean/Cowpea, Nutrition, and
Peanut CRSPs. Only their Jormal multidisciplinary and collaborative
relationships are overviewed (see Table 1.2), However, it should be noted that
many other informal inks exist that expand the scope of CRSP research and
the potential for meaningful results, lFor instance, while one of the formal
disciplinary components of the Small Ruminant CRSIP (SR-CRSP) is rural
sociology, anthropelogy also forms an mtegral part of the program's social
science research, While the Sorghum/Millet CRSP has formal collaborative
relationships with four host countries, plus the Centro Internacional de
Agricultura Tropical (CIAT), in actuality, informal collaborative rescarch
projects are under way in over 13 DCs. Often informal collaborative
relationships are as important as formal ones in realizing CRSP objectives.

Incinterpreting Table 1.2, some caution should be exercised. First, the
columns in the table are ordered alphabetically and are independent of each
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other. Sccond, only very general structural comparisons can be made across
CRSPs since cach program has its own unique set of organizing principles.
For example, the SR-CRSP was planned around four ccological zones, with
any particular site having a complete array of discipline-based projects (e.g., a
rural sociology project, an cconomics project, a veterinary health or range
management project) deemed essential to study small ruminant production at
that site. In this program, “projects” and "disciplines™ are nearly
synonymous. By contras:, other CRSPs tended to organize themscelves
around broadly framed projects that often included scientists from a number of
disciplines. Such prejects might wetl be the only ones operating at a
particular overseas site. Thus, while Table 1.2 and the following summary
descriptions® capture certain key organizational structures of the various
CRSPs, the reader should refer to individual CRSP publications for more
detail about how sites, disciplines, projects, and institutions are melded into a
coherent program,

Suall Runinant CRSP

The goal ol the SR-CRSP is 1o improve milk, meat, and fiber production of
sheep, goats, and alpaca in order to increase the food supply and raise the
income of smallholders in developing countries. The scope ol work is
organized by production svstems (intensive versus extensive) and ccological
zones. Based on these considerations, rescarch activities have been developed
in five countries. In the program planning stage, it was determined that
research should include all disciphinary aspects of the production process—
from animal genetics and reproduction studies aimed at improving local
breeds, to feasibility studies aimed at determining socioeconomic constraints
on improving small rumirant production and utilization. At its iwight, the
SR-CRSPancluded 1O disciplines and 13 U.S. institutions. However, recent
funding cuts have curtailed activities both in the United States and abroad.
Only one SR-CRSP discipline operates across all five sites: soctology.
Others are involved in specilic projects in one or more countrics.

On an administrative level, cach participating U.S. institation is
responsible Tor at least one disciplinary component ol the rescarch agenda.
LEach also has a principal investigator (P, who oversees the conduct of
her/his disciplinary research at home and abroad. In the case of institutions
housing two disciplinary activitics, Pls are assigned to cach rescarch
component. A technical committee (TC)y is responsible for addressing
research concerns and making recommendations to the program board
concerning budgetary matters. ‘The committee consists of one PI from cach
SR-CRSP discipline. The board is composed of one member from cach
participating U.S. institution and host country. Within this framework, the
social scicnce component has full participatory privileges with its
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TABLE 1.2, FORMAL ORGANIZATIONAL COMPONENTS OF THE B IVE LRSPs

.S tnstitation., Uistiplinary Aregs Host Countries
Small Ruminant LRSP == iniveraoty ot (I.ul‘ljuj‘m‘_rllbm.'rlvli._Vf'!l

Uo ot Calitornia-tavie Agricultar al Leonomics, Bracsil
Calitornia Polytechnic b, Antimal Breeding and Genetics  Indunesia
Coloryde Stayte b Andmal riealth Kenya

U ot Missouri=-Columt g Anirmal Nutrition Morocco
Montana State U By=productys and Nutrition Peru
Horth Laroling State o Production System,

Ohin State U1 Range Manaqement

Texay ASM U, Reproductive Physialogy

Texas lech {f Rural Sociology

Tuskeyee Institute systems Analy. is

Utah State U,
Washington State (.
Winrock International

INTSORMIL -- University of Nebraska, ML

U. of Arizona Agronomy/Physiotogy Bolswana

Kansas State U. tconomicy Honduras

U. of Kentuchy Entomology Niger

Mississippi Stati U, Pead Maadity and Utilization  Sudan

U. of Nebraska Flant Breeding

Purdue . Plant Patholugy

Texas ASM U. ‘)ur:io!oqy//\nlhrupuIu([y

Bean/Cowpea CRSP -- Michigan state Univer sity, Mb

Boyce Thompson lnstitute Agronomics Botswana
for Plant Rescarch feonomics Brazil

U. ot California-Davis tntome oy Cameroon

U of Caliternia-Riversige bood Technology/ Dominican Rep.

Colorado State U, Hutsition tcuador

Cornell U, Genetics and Plant Breeding  Guatemala

U, of Georgia Sociclogy and Anthropology Hondur.as

Michigan State 1. Kenya

U. of Nebrasky Matawi

U, of Puertn Rico Mexico

Washington State Ih. Nigeria

U. of Wisconsin Seneyal

Tanzania

hutrition CRe Hniversity of Califoruis-Berkeley, Mt

U of Calitornia-Berkaeley AnthropoTogy Eqgypt
U of Calitornia-ton Angeles Data Management Kenya
U. of Connecticut Medicine Hexico
Purdue U, Hutrition
(U, ot Arizona) Puycholongy

(U, ot Kansas)

Peanut ERSP o= University of Georgin, ME

Alabama ASM U, Breeding and Cultural Burkina Fasn

U. af Georgia Practices Caribbean

North Carolina State U, Entomology Niger

Texds AGM U, Food Technology Nigeria

(Purdue U.) Plant Pathology Philippines
Socioeconomics Senegal

Sudan

Thailand

aan institutions, disciplines, and host countries that have been formally
involved in the five CRSPy at any point in the life of Lhe proyrams are
tisted. Items in parentheses represent subcontractor institutions,
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biologically oricnted counterparts, on both the technical and administrative
bodics governing SR-CRSP activities.

Intcrnational Sorgluom/Aillet CRSP

The primary objective of INTSORAMIL is to develop technology lor
increasing the production and utilization of grain sorghum and peart millet
worldwide. To this end. both formal and informal collaborative rescarch
activities have been initiated around seven multidisciplinary objectives
mvolving cight ULS, universities and 17 host country institutions, Formal
colfaboranive refationships have been established with four host countries and
with CEAT, which conducts agronomie rescarch throughout Central and
South Amercas Siee INTSORNMIL'S inception in 1979, research agendas
have been moditied and budgetary constraints have reduced both the number
and disciphines of program participants. Yoo, INTSORMIEL continues 1o
stress the need for multdisciplinary rescarch and muli-institutional input to
alleviate major constraints to improved sorchum and mitlet production.

Adminictrativelv, technical and operational concerns are addressed by a
committee ¢ uposed ol representatives trome cach disciplinary component
that s active an the program: at the time. Thus, all disciplines are Tully
integrated mto the deasion-making process, The progrant board is comprised
of one miember from cach participating institution, An added committee, the
Feological Zone Council, plans and implentents identified host country and
LS colluborative rescarch activities based on ceogeographic zones, The
council consisis of one representative tront cach zone with ongoing
INTSORNHL activities. plus one member at large. Inosum, the
administrative bodies of INTSORNIL are structured so as 1o integrale and
aive tull vorce o disciphinary, mstiiutional, and host country concerns.
Although the social sciences are presently beng phased out of the
[nternational SorghunyAlitlet CRSP, historically they have been structurally
mcorporated mto the administrative process,

Reari/Cowpen CRSD

The primary goal of the Bean/Cowpea CRSP is 1o improve the availability
and utihization ot beans and cowpeas in DCs, The University of Puerto Rico,
the Boyee Thompson Institute for Plant Rescarch, and nine other U.S.
mstitutions have taken the Tead in developing collaborative research programs
in 13 Losi countries, prinvarily in Africa and Latin America. In addition,
colluborative research has been caried out with the Instituto de Nutricién de
Centroamérica y Panamd (INCAP)Y, the International Institute of "Tropical
Agriculture (ITTA), and CEA'T. Originally, I8 priority projects involving six
disciplines were identified and implemented in 13 host countries. Presently,
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13 rescarch projects are in operation, three of which focus on social science
issues (Ferguson this volume),

The Bean/Cowpea CRSP has rolating membership on a technical
commitlee, and a board to direct program activitics. The commilice is
comprised of seven members—-—{ive from participating U.S. institulions, one
hesi country representative, and a grain legume specialist from cither CIAT
or HTA. The board is composed of five U.S. institutional participants
representing disciplinary concerns of the program. While membership is
rotated, ceriain disciplines are given a permanent voice in decisionniaking:
food technology/mutrition, cntomology, and crop production. Within this
framework, the interests of the social seienees are represented on the technical
commitlee by & Women in Development (\WID) coordinator from Michigan
State University who holds ex officio status.

Nutrition CRSP

Unlike the other seven CRSPs, the Nutrition CRSP was designed as a
termminal S-year nrograni. It focuses on issues related to marginal human food
intake in DCs characterized by different subsistence commodity foods.
Nutrition CRSP studies follow a standardized research design overseen by
four U.S. universities across three sites, Five functional rescarch components
are included in the program design: resistance 1o discase, reproductive lacta-
tion, work productivity, cognitive development, and social competency. This
CRSP is expected 1o vield results that will determine whether comparable
human nutrion problems exist across regions. Also, findings from the Nu-
trition CRSP should prove instrumental in helping set food policy in DCs.

Technical matters pertaining 10 the Nutrition CRSP are addressed by the
Scientific Coordination Board, composed of one representative from each host
country and ULS. institution, including subcontractors. Since cach site s
allocated one vote on the board, unlike INTSORNMIL and the SR-CRSP,
emphasis is placed on site rather than disciptinary concerns when technical
issues must be resolved,

Peanut CRSP

The primary goal of the Peanut CRSP is (o maximize the production and
utilization of peanuts in DCs. To this c. d, the progrem planning enlity
identified 13 constraints 1o peanut production, targeting six as priority
research concems. Twelve projects involving five disciplinary domains have
been initiated in Africa, Latin America, the Caribbean, ana Southeast Asia,
FFour U.S. universities serve as lead institutions on the Peanut CRSP,
Unlike the other four CRSPs described here, the social sciences were never
considered a separate disciplinary component ol the Peanut CRSP, Rather,
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social science aclivities were integrated into the food science component at
Alabama A&M University or initiated under a separate contractual agreement
between Purdue University and the ME office at the University of Georgia.

The Technical Committee of the Peanut CRSP is composed of the Pls
from cach lead U.S. university. The board is likewise composed of one
representative from cach participating U.S. university, Within this
framework, the PI from Alabama A&M is the principal spokesperson for the
social sciences. However, in order 1o ensure that the social sciences have a
voice in program decisionmaking, the outside review team that evaluates the
progress of the Peanut CRSP includes a social scientist,

SOCIAL SCIENCES IN THE CRSPs

The multidisciplinary structure of CRSPs arguably represents one of their
greatest assets. This approach to international agricultural R&D implies that
truly effective development must utilize expertise from many different fields.
Itassumes that study of "the whole" must include its many parts; conversely,
study of @ part must take into account the whole. Thus, whether the rescarch
topic be small ruminants or human nutrition, useful results can be achieved
only by cexamining all factors--sociological, biological, technological,
cconomic—that may impede or encourage change.

The success of the CRSPs inincorporating the multidisciplinary concept
into their rescarch agendas has been variable. Clearly, such integration takes
time and patience on the part of researchers and administrators alike. While
individuals are willing to commit themselves (o a concept and an ideal, actual
implementation often requires negoliation and compromise, as a number of
the chapters in this volume attest. Even prior to the birth of CRSPs, this
issuc has been particularly relevant for sociologists and anthropologists.
Proving that their disciplines are worthy of an cqual partnership with
biological sciences in intemnational agriculural programs has taken years, and
the process is still incomplete. However, the CRSP mode of agricultural
rescarch has gone far toward demonstrating, refining, and institutionalizing
the need for multidisciplinary work. Morcover, it has offered sorial scientists
more, and more varied, opportunities than did many technical assistance
programs in the past.

As the preceding section has suggested, the social sciences have been
incorporated into the individual CRSPs in several different ways. The first
two CRSPs (Small Ruminant, Sorghum/Millet) were constructed with
explicit social science projects built into the program plan. Some of the later
CRSPs (c.g., Peanut, Bean/Cowpea) included social science components as
part of more broadly framed biological projects. This distinction is not trivi-
al. If incorporated as separate and autonomous entities with their own sub-
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grants, social science projects are automatically accorded a certain visibility
and institutional status. The principal investigator on such projects is there-
fore a member of the prograta technical commitice, and her/his institation is
represented on the CRSP's poverning board. This status does nou
automatically acerue to the social scienees when they form subcomponents of
other projects. Structurally, when social sciences are accorded full project
standing, they enjoy more fegitimacy and power. Yet, as components that
cannot themselves produce new technology, CRSP social scicnee projects are
particularly vulnerable o reduction or climination when budgets shrink.,

The roles of sociologists and anthropologists within the CRSP structure
were not clearly defined at the outset. In part, this is due to the fact that
social impacts are so much more ditticult 1o anticipate, measure, and predict
than, say, econoniic or agronomic effects. To illustrate from the SR-CRSP's
experience, the pervasive view in the program’s carly stages was that social
seientists” primary responsibility was 1o determine how best (o transfer
biologicul scientists” imovations 1o the Timited resource farmer {(McCorkle
and Gilles TOS7. Nolan T983). Only with persistence and prrsuasion did this
view change, ultimately evolving into a recognition that the production of
rescarch innovations should itsell be informed by social scienee rescarch, In
those carly days, all SROCRSE screntists, social and biological alike, tended
o see the world very nuch tinough disciphimary blinders. It was not until
members HF cacht discipline gained some degree of self-assurance that we
began 1o function more s o team on projects, rather than merely as a
collection of representatives ol disciplines conipeting [or scurce resources,

For example, SROCRSP biological scientists working in Pera initially
concentrated their efforts on small ruminant production systems associated
with Large cooperatives, However, research by SR-CRSE social scientists,
who were working i peasant communities (where thie poorest of” the poor
reside) revealed that peasant svstems ot animal husbandry were very different
from those of cooperatives. Morcover, SR-CRSP socivlogixts demonstrated
that peasant communities accounted for more than half of the total small
ruminant produciion in Peru amtgaard 1986). These findings were
communicated 1o the other program scientists, and research activities were
subsequently reoriented 1o give more attention 10 community production
systems. Establishing this kind of constructive dialogue between social and
biological scientists carly in the program resulted in greater agreement on the
appropriateness ol research topics vis-avis the CRSE mandate 1o improve
the well-being of small producers,

As CRSPs matured, social scientists also came 1o play an increasingly
important role in what can be termed “Integration,” or the interpretation of
research results within a broader production context. On the SR-CRSP, the
reason for this was very simple: the animal scientists, by and la.ce, were not
particularly sensitive te production issues beyond the animal units they were
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studying. In general, the biological scientists were all specialists in
livestock-related disciplines such as range management, velerinary medicine,
aninal breeding, gencetics, or nutrition. Thus, they tended 1o ignore the plant-
crop components in farming systems. Yet, farmers routinely make trade-ofTs
among crops, livestock, and human resources. It fell to SR-CRSP
sociologists and anthropologists to ersure 'hat the whole farming system
wis clearly conceptualized, particularly insofar as cultivation impacted on the
livestock sector, and to determine the dynamics of trade-offs between the (wo
(Primov 1982).

For example, social scientists provided an carly insight into the farming
system ol Andean agropastora! communities. They found that one of the
primary purposes of small ruminant production systems was (o maximize (he
production of collectable manure rather than wool or meat (Jamtgaard 1984,
McCorkle 1983). This meant that in contemplating possible changes in the
production system, biological scientists needed 10 take cognizance of whal
the farmers were trying to achieve. For example, a range manggement strale-
gy that called for animals to graze [ar from the community would probably
have littte chance of being adopted because the herds could not be returned 1o
a family corral at night to Aeposit their manure for later collection.

I the same vein, socal scientists were often called upon to coordinate
the testing and implementation of new technologies in the ficld. Because the
rescarch of biological scientists tended 1o be "station oriented,” social
scientists were among the first to colleet data directly from fammers and 10 acl
as a bridge between the on-station biological work and the small farm
setting. Later, when on-farm testing of biological innovations commenced,
social scientists played a pivotal role in establishing a mechanism for testing
and evaluating results, Often it was their responsibility (o establish lines of
communication among the biological scientists as well as between the
biological scientists and the farming communities in which the on-farm
research was to be done. For example, coordination of village farmer
mecetings on the SR-CRSP in Indonesia was jho responsitiinty of (he
collaborating in-country sociologist (Knipscheer and Suradisastra 1986).

This multiplicity of integrative, communicative, and evaluative roles
(McCorkle et al. torthcoming) leads to what is probably the greatest dilemma
faced by social scientists witin programs such as the CRSP: the lypes of
knowledge they are asked 1o produce.

SOCIAL SCIENCE, BIOLOGICAL SCIENCE,
AND KNOWLEDGE PRODUCTION

Following Bonnen (1986:5), three broad types of knowledge resulting from
scientific rescarch can be identified. The first, "disciplinary knowledge,”
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consists of theory and methods used to explain the fundamental class of
phenomena of concern to such disciplines as physics, botany, economics, and
philosophy. 1t serves to push back the fronticrs of knowledge in that
discipline. The second, "subject-matter knowledge," is multidisciplinary
information useful to decisionmakers in solving a set of problens. This type
of knowledge is organized under such headings as marketing, animal
nutrition, or farm management. Most departments in colleges of agriculture
are organized around subject-matter knowledge systems. Finally, "problem-
solving knowledge” intervenes between subject-matier knowledge and
decisionmaking. As Boinen writes:

Before ¢ven multdisciplinary, subject matter knowledge has dircet
relevance to a specitic problem, it must be fashioned into muliidis-
ciplinary, problem solving knowledge . . ien, “should” or “ought”
statements to which knowledge of values is essential (1986:5).

The gulf between disciplinary or even subject-matter rescarch objectives
and problem-solving (programmatic) rescarch objectives is especially large
for social scieniists within CRSPs, although it impacts biological scientists
as well. While R&D programs may seck (0 blend the three knowledge types,
it is our impression that CRSP biological scientists have been more
successful than have social scientists in melding disciplinary and problem-
solving research goals. Even where this has not been possible, as in studies
on the genetic origins of protificacy in sheep, the bioogical scientists hove
consistently devoted a higher percentage of their budgets to research agendas
that produce disciplinary or subject-matter knowledge versus only problem-
solving knowledye,

By contrast, because of the multiplicity of roles explicitly and implicitly
assigned to them, social scientists have foun 1 it difficult, if not impossible,
to engage in disciplinary or even subject-matter research. Politically, this has
been difficult because of the relatively weak position of social science
projects within most CRSP research and administrative structures. This
sometimes required social scientists 1o forsake their own scientific interests
for the interest of the program. In some CRSPs, social scientists became
increasingly identified as key actors in the process of on-farm testing and
evaluation; henee a greater proportion of their budgets was allocated 1o these
activitics. On the SR-CRSP, discussions have ¢ ven been held as 1o whether
itis the intrinsic role of the sociology project 1o mil] together "technology
packages” combining the research ol all disciplines working at a panicular
site. Yet, such program goals and rescarch expenditures often do not
contribute to any disciplinary goals that the social science projects might
have had at the outset. Opportunitics for publication and disciplinary
recognition deriving from these kinds of activities are correspondingly limited
since they are often seen as insufficiently academic,
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The challenge for both biological and social scientists within this
organizational framework is to understand cach other's motivations and to
rcach some agreement on appropriate program responsibilitics. This can be
accomplished only through dialogue and negotiation. The perception of some
biological scientists that social scieniist hould play a "service” role in what
is essentially "their project” clearly must be altered. Likewise, socisl
scientists must be willing to work with biological scientists to understand
their disciplinary perspectives and 1o act as guides to contextualize their work
within the "human” experience. Meeting biological scientists at their own
level is essential so that social scientists can be effective. This implics a
rudinientary knowledge of biological terminology, rescarch methods, and
approaches to problem solving. In addition, both groups will need to
surrender some of their disciplinary objectives for the greater problem-solving
goals of the program.

CONCLUSION

Alter nearly a decade's work with CRSPs, it seems appropriate to ask how
and if the social sciences have made a difference. Unfortunately, the answers
are not straightforward; and they involve considerable post hoc analysis and
anccdotal information. Morcover, the question can be posed at multiple
levels—c.g., rescarch, training, institution-building, and program or project
versus personal levels,

Itis difficult to cite examples wherein one picee of sociological rescarch
directly altered the course of a biological project. On the SR-CRSP, how-
ever, we believe that the sustained interaction of our Sociology Project team
with program biological scientists has redirected the work of the latter in
significant ways, causcing them 1o look at issues that might otherwise have
been ignored. In many respects, however, we feel our greatest contribution
has been to stimulate contact between biological scientists and farmers. In a
number of cases, this has been an eye-opening experience for both groups,

A farther evaluation question is: How can we effectively measure our
contribution to institutional development? In the case of the SR-CRSP. a
social science rescarch unit has been established in every collaboraling host
country with which we are working. Although often understafted, the creation
of such units nonctheless marks a significant step in the direction that host
country rescarch programs arce likely to take in the future. This could be one
of the most lasting contributions of the CRSP social science projects.

Additional evaluation questions deserve consideration. First, as a result
of participation in CRSPs, have we, as social scientists enhanced our
credibility within our home institutions and colleges of agriculture? Have we,
as a group, developed skills in working with biological scientists on other
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intemational or domestic food production issucs”? Finally, how has the CRSP
experience impacted our own long-term career development?

In reflecting on our experience, it is relatively casy o remember the
countless frustrations, the incredible amount of time invested in initiating
anyooverseas work, and the madequate resources we had 1o fulfill the
responsibilities given to us, But when we ask ourselves whether we made a
difference, His people and professional Tinkages we must first think about.
On the SR-CRSP, the relationshups our project team has developed with
biological rescarchers, host country seicntists, USATD mission personnel,
and the students who have come to stady at our US universities, as well as
our continumg ties within the Sociolom Project team, are among our most
enduring contributions. While we mas never hiow for certain whether we s
sockal seientists have exerted an miluenee on all aspedts ol our CRSP, we do
know that the CRSP certamly had a maor influence onus In some cases, it
radically abiered the careers of somie prosram socil seientists, Launching them
i new directions they had not previous voconsidered,

v imore positive vem, we believe we iave stimulated our brological
scienee colleagues 1o recognize tha “brmping people in” o commaodity-
ariented projects increases their chance ol success, ( crtanny this s the case
within the SRECRSE U s casier now that 1t was 1ive or siy VOAIS 4o 1o
sell such concepts as Tanning svstenis research, on Lo testing, and studies
determmining who benefits. Insum, our contributions clearly consist of more
than just a change e oar personal worldyiews, The chapters i this volume
seek 1o document these contribetions in g variety ol contexts. It is hoped
they will zllow those who follow us 1o learn from our cxperience and
perhaps, oo, from atew of our nistahes,

NOTES

Preparation of s chapter was conducted under USAID Title XIT Grant No,
DAN-TI2R-G-585-409 300, with additional support from the University of
Missouri-Colnmbia. Both authors share cynal responsibility and credit for the
wlormation and insights presented in this chapter,

odn B9S2 the IRC and JCAD merged mto the Joint Committee on
Agricultural Research and Development dCARD),

2o Information reearding the five CRSPS wis obtained trom the following
sourcest for the SROCKESP, Blond oo for INTSORMIL, Winn nad. and personal
communications with loan Fredench, administrative otticer for the Mt tor the
Bean/Cowpea CRSP. (he 1984 Aungal Report 08 edvo and personal
comnunmications with- A Ferguson, WD Coordinator ot MSTL and Barbara
Webster, P gt he Depariment of Agionomy gl Ranpe Science, UCD: for the
Nutrition  CRSP, NASH GO nd, and personadl communications  with
AID/Washimgron Propram Otticer Sanel Kahin: and for the Peanut CRSP, the
MES TOST report on program vears 6, 7, and 8. and personal communication
with Prograns Dircctor Tonmimy Nk v
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Halfway There: Social Science
in Agricultural Development
and the Social Science of
Agricultural Development

Billie R. DeWalt

This chapter examines the contribution of the social sciences to intemational
agricultural development efforts and suggests ways in which this contribution
might be erhanced. Although there has been substantial progress involving
agricultural cconomics in the agricultural R&D process, the full value of
social research in this realm has still 10 be recognized. A social science of
agricultural development has not yet been incorporated into the intemational
agricultural rescarch centers (IARCs), the Collaborative Research Support
Programs (CRSPs), USAID, or other similar efforts. While we can praise the
clforts of social scientists working in agricubture, 1 will argue that an
effective social science of agricultural research and development is even more
important in such scttings.

To illustrate, 1 present a particular case, the history of Mexico's agrarian
change, outline how it has been affected by the Mexican Agricultural
Program (MAP) established by the Rockefeller Foundation during the carly
1940s; by its successors, the National Institute of Agricultural Research
(INIFAP) and the International Maize and Wheat Improvement Center
(CIMMYT); and by collaborative work between INIFAP and U.S.
universities, most recently under the auspices of the International
Sorghumi/Millet Project (INTSORMIL). This case illustrates that a social
science of the agricultural development process has been consistently and
explicitly cxcluded from consideration, and that this has been a small pant of
the reason why technological modemization of Mexico's agriculture has been
accompaniced by continuing underdevelopment.!

SOCIAL SCIENCES IN AGRICULTURAL DEVELOPMENT
While many carly cfforts could be cited, the social sciences have only

relatively recently been incorporated into international agricultural R&D.
Their tardy arrival relates partially to disciplinary concerns within those

Copyright Society for Applicd Anthropology (1988). Reprinted with revisions by
permission from Muman Organization, vol. 47, no. 9.
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social sciences most relevant 1o intemational agricultural development. Rural
sociologists were preoccupied with consolidating their own particular niche
in the U.S. Tand-grant system and thus focused principally on domestic
concerns. Anthropologists tended to view "culture as if it were cast in
concrete” (Whyte 1984) and often characterized themselves as defenders of
traditional cultures. Anthropologists also ofien adopted an elitist audwde as
pure scientists of the study of humans and their culture, secirg agriculture as
oo basic and mundanc for their attention (see Netting 1974, Rhoades
1985:4). Agricultural economics was viewed as more immediately relevant
and was incorporated much carlier, but even then there was little
consciousness among biological scientists as to what was expected of
cconomists. Ruttan's experiences when he reached the International Rice
Research Institute are exemnplary.

When 1 oarrived at IRRI 1 was shown o an office in the very
attractive new institute complex. The office was conveniently located
near the library. Tt had a brass plate in the door with the label
Agricultural Economics. In the weeks that followed, however, neither
the director nor the associate director of IRRI conveyved to me a very
clenr ddea of why they needed an agricultural cconomist or what
contribution they expected from the cconomics unit at IRRT (Ruttan
1982:308 309,

In spite of a slow start, social scientists have gained a tochold in
international agricultural development, Perhaps the most important reason
benind their incorporation was the Foreign Assistance Act passed by the ULS.
Congress in the 19705, The bill includes legislation that has come 10 be
called the New Directions mandate because it cmphasizes considerations of
cquity rather than economic growth. ‘The mandate highlights the tmportance
ol measures 1o increase income redistribution, the selection of labor-intensive
appropriate technologies o help generate employment, participation of
beneficiaries in the decision-making process, and adaptation of programs 1o
locul social, ccological, and cultural conditions. Further amendments have
added an emphasis on helping peaple meet their "basic needs” of adequate
nutrition, shelter, clothing, health care, and education (Hoben 1080:356). A
special section on agricultural research in the act states:

Agricultural rescarch carricd out wnder this Act shall (1) take account
of the special needs of small farmers in the determination of research
prioritics, (2) include research on the interrelationships among
technology, institwtions, and cconomic, social, environmental, and
cultural factors affecting small farm agriculture, and (3) make
extensive use of ficld testing o adapt basic research 1o local
conditions (Foreign Assistance Act 1979, Sectien 103¢)).
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The passage of this legis:ation had several impacts favorable 1o the
involvement of social sciences. One was that social soundness analyses of
projects within USAID became required in 1975. Second, USAID missions
were required 1o produce Country Development Stratepy Statements that
included analysis of the socioeconomic conditions of the poor and the reasons
for their deprivation. Third, the Title XII amendment, "Famine Prevention
and Freedom from Hunger," established U.S. universities as resources for
increasing food production and distribution in developing countries. This
clause led o the development of the CRSPs. Fourth, the Percy Amendmznt
on Women in Development elevated women and their special concerns into
the consciousness ot development planners. Fifth, the emphasis on small
farms and the extensive use of ficld testing in agriculture in tumn led to an
emphasis on farming systems rescarch (FSR). The New Directions mandate
thus brought sociocconomic and equity issues 1o the forefront of USAID and
essentially demanded the involvement of social scientists. In terms of
anthropology alone, the effects were quite dramatic. The number of
anthropologists working in USAID quickly jumped from only one in the
carly 1970s 10 22 by 1977 (Hoben 1980:36-).

The currents affecting USAID were also felt in other agricultural R&D
settings. One ol the most significani concomitants was the creation of the
Rockefeller Foundation "Social Science Research Fellowship in Agricultural
and Rural Development™ in 1974, By 1984, 33 scientists (21 of whom were
anthropologists) had been placed in the TARCs (Rhoades 1985:5). Also,
increased attention was given o FSR in the intemational centers (DeWalt
1985b, CGIAR n.d:Part TV, Chapter 16:13-14). Presently, several have
established farming svstems tvpes of programs; three (IRRI, H.CA, and
CIMMNY'T) have cconomics programs: all but one have economists working
in some capacity; and two- - CINDMY T and CIP-—cmploy anthropologists as
senior scientists.

Several recent books have documented tiwe role that the social sciences
can play in agriculiural rescarch and development. These include The Role of
Anthropologists and Other Social Scientisty in Interdisciplinary Teams
Developing Improved Food Production Technology (IRRU1982), Coming
Full Circle:Farmers' Participation in the Development of Technology
(Matlon et al. 1984y, Breaking New Ground:Agricultural Anthropology
(Rhoades 198S), and Putting People First:Sociological Variables in Rural
Development (Cernea 1985).% Nevertheless, what social science has
contributed thus far is only part of what it could conceivably contribute, The
vast majority of cefforts 1o date fall under the rubric of what T call social
sciences inagriculture.* What T mean by this is: how social scientists
contribute to the improvement of project functioning, usually by providing
descriptive information that facilitates the identification, diffusion, and
adoption of new technology created by biological scientists.
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This is what has come to be expected of social scientists in international
agricultural R&D. For example, Horton (1984:11) reports that on CIp
projects in the Mantaro Valley of Peru, “anthropologists and sociologists
proved to be extremely effective in delimiting agroecological zones,
classifying fam types, appraising the sociocconomic viability of alternative
technologices, and conceptualizing new approaches to research and training.”
A review of the achievements and potential of the TARCs contains an
appraisal of what social scientists have (o offer in FSR: "The purpose in
such work is to assistin the identiication of effective changes to and desiens
of practices, techniques, enferprises, activities and policies that are acceptable
to-and appreciated by the tireet groups in farming systems research” (CGIAR
nudcPart IV .Chaprer Tolh, A very similar Hist ol rescarch problems
appropriate 1o anthropologists and sociologisis 1z found in the IRRI report
mentioned above (1082:0%),

Because they are st and toremost rechin dogy generation programs, the
EARCs, SR aypes of programs, and the CRSPs have created a smaltl but
significant roie for sociat scicnee in agriculture, Technical scientists assume
that the agricultural echnology penerated can help solve the problemis of
small tarmers i developing countries. The role of social scientisis is thus to
further the gouls of the biological apricultural scientists moagriculture by
acting as,inettect, cudtural brokers hetiween famiers and researchers, This is
made most explicit m Rhoades and Booth's (1982) model for generating
“acceptable agricultural technology. ™ Intheir farmer-back-10-Carmer mode!
social seientists should cone 1o an understanding of famers” perspectives wad
needs, communicating these 1o other scientists who use the lindings to
design better, more appropriate technology. Ideally, the technology is next
tested and adapted on tarm. Social scientists then observe farmers' reactions
and communicate their evatuations o the technical scientists, at which point
the cyele can begin i,

In this model, soctal scionee provides an important service to both
farmers and rescarchers by brohering the communication between thens.
Particulaly in orpanizations such as CIP, where social scientists have been
thoroughly incorporated into multidisciplinary teams to address technological
problems, the model works very well (DeWalp TO83, Rhoades 1985). This
service-oriented research, however, is only a part of what social science has 1o
offer. Inmy view, cqually and perhaps more important is a social science of
agriculture,

THE SOCIAL SCIENCE OF AGRICULTURE

Several impo-tant issues are being only minimally addressed by social
sciences in agriculture. First, issues of equity are being partially addressed
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through attention to the special technological necds of small farmers. Yet,
there is very little effort to monitor the benefits of new technology to small
farmers versus other clements of the popalation. While much is made of
paying attention to the small farmier, it is still not clear that the technology
being generated is in fact small-farmer biased.

Second the New Directions mandate and other statements have stressed
the need to promote labor-intensive technology to generate cmployment,
However, indications are that jobs in the agricubtural sector are being lost
rather than generated (e.on, DeWalt 19850, 19835¢). Does this have to do with
the technology being generated, with government policies that run counter 1o
the goals of cgricultural R&D, or with other trends that are unrelated (o
agriculture? Much more research is needed regarding the interrelationships of
tecknology with the institutional structures and the economic, social, and
cultural settings within which it will be vsed - as the Foreign Assistance Act
mandated.

Finally, minimal attention has been paid to assessing the secial and
ceolcgical soundness of new technology and programs. Those social
soundness analyses that have been done are often Largely pro fornea; (iestions
have been ratsed about whether ecological analvses have any in:pact on the
kinds of projects funded (Rich 1986), In any case, such analyses have seldom
been carried out by social scientists altiliated with any ol the major
agricultural R&D institutions. Instead, they are typically done by oatside
consultants hived by USATD, the World Bank, and other donor organizations
specifically to satisty the tegishated requirement.

These are the serts of issues that can be meaningtully addressed only by
asoctul science of agriculiural development. What I'mean by this is the study
of the ineraction of the natural environment, sociocubtural patterns, market
conditions, government policy, and technological systems in order 1o identify
agricultural rescarch and/or extension prioritics, to determine appropriate
institutional structures and responsibitities for rescarch and extension, to
predict the consequences of agricultural change, and (o identify govemment,
ageney, and institutional policies that will facititate the development of more
Justand equitable social systems. Rather than performing a service-oriented
role within a system in which policies have already been established, a social
science of agriculture should provide an ongoing critique (both positive and
negative) of R&D programs; it should alsy be a key clement in the
Jormulation of policies that will guide and direct then,

This focus explicitly recognizes that rescarch itself is fundamentally a
political process (Busch 1986). This process applies both to social and non-
social agricultural research, Therefore, a myjor purpose of a social science of
agriculture should be to eximine the larger structure within which
agricultural tlechnology is generated and used, and explicitly to address issues
of who is likely 1o gain or lose from the technologics being developed.
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Unfortunately, this kind of research is viewed with suspicion by many
biological scientists in agricultural development, most of whom still sce
themselves as duing "pure” research forits own sake and/or for the good of
humankind. What is not recognized is that an "apolitical” stance is itself a
very powerful political statement. In dismissing much of social research as
“1oo paitical” and, in effect, suppressing a social science of agriculture, the
rescarch system has made some very clear political cheices.

This can be demonstrated with data from Mexico, the country in which
institational efforts to apply agricultural rescarch and technology to the
solution of food and agriculture problems were first made. This case is
especially interesting because we can see a consistent paticr of choices abowt
issues of equity and social science involvemeni in research, starting with the
Rockefeller Foundation's Mexican Agricultural Program in the 1940s and
1950s, carrving through CINMMYT's efforts beginning in the 1960s, and
affecting the work of the INTSORNIL in the 1980s. A failure 1o incorporate
sociad understanding, planning, and monitoring into the technology-
generation program may have exacerbated, rather than alleviated, the
problems of rural Mexico.

THE MEXICAN CASLE: TECHNOLOGICAL
MODERNIZATION WITHOUT DEVELOPMENT

During the carly 1940s, the Rockefeller Foundation began discussions with
the Mexican government about sponsoring a new research program 1o raise
agricultural productivity and improve human nutrition in Mexico by
appiying modern technology. The foundation established the Mexican
Agricultural Program (MAP) 10 work with an Office of Special Studics
(OSS) within the Ministry of Agriculture in 1943, The purpose of the 0SS

was o oincrease the production of varictics, the improvement of the
soil and the control of inscet pests and plant discases. A corollary
goal was to train young men and women in agricultural rescarch and
in the development of wehniques for promoting the rapid adoption of
the new technology (Wellhausen 1976:128-129).

Because maize and wheat together accounted for over 70% of Mexico's
cultivated land and were the most important food crops, primary ecmphasis
was placed on them. The MAP, 0SS, and their successors are very important
in the annals of agricultural rescarch, ‘They mark the beginning of attempts to
apply research breakthroughs made in U.S. and other Wester agriculture to
tess developed parts of the world, thereby establishing the precedent for the
IARC system (Plucknett and Smith 1982),

For this reason, it is important to understand the positive and negative
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aspects of the development of the Mexican Agricultural Program. Jennings
(n.d.) has produced an interesting and controversial history of MAP. He
points out that only a few individuals questioned the directions that the
Rockefeller Foundation program was taking soon after its establishment,
Two criticisms of this program, however, were quite prophetic.

First, during the carly 1940s when MAP was just beginning, an
outstanding cultural geographer of Latin America, Carl Sauer, recommended
that agricuhural research be directed toward the rural poor. He noted that the
nutritional and agricultural practices of small Mexican furmers were quite
sound, and that their main problems were economic rather than cultural,
Sauer cautioned against attempts to recreate the model of U.S. commercial
agriculture in Mexico.

A good ageressive bunch of American agronomists aad plant breeders
could ruin the native resources for good and all by pushing their
American commercial stocks, . .. And Mexican agriculture cannot be
pointed toward standurdization on a few commercial types without
upsctting native cconomy and culture hopelessly. The example of
lowa is about the most dangerous of all for Mexico. Unless the
Americans understand that, they'd better keep out of this country
entirely. This must be approached from an appreciation of native
ceononries as being basically sound (quoted in Oasa and Jennings
1982:34),

However, influential peopls in the Rockefeller Foundation dismissed Sauer's
warnings as merely an appreciation of the quaint customs of the Mexican
peasantry and a resentment of any attempt to change them.

A second question arose concerning the political, economic, and social
clfects of the new technologies being developed by MAP, A report prepared
in 1949 by John Dickey (then president of Dartmouth College) noted:

For example, 1 can imagine that this program before long might
begin to have a considerable impact upon the whole tand use policics
of Mexico, and [ am perfeetly sure that within three o five years the
program will raise some very acute problems with respect to the
political control of these benefits. . . . These very benelits may
introduce fresh cconomic disparities within the Mexican cconomy,
which will present political problems not now cven dimly pereeived
by many Mexicans (cited in Or.a and Jennings 1982:30).

Rather than suggesting rescarch and other measures 10 cope with such
poteatial problems, Dickey's recommendation was 10 avoid the issuc: "it
would be unfortunate for ail concemed, especially for the program itself, if
the foundation is heavily in the picture when this growth in social tensions
takes place” (cited in Oasa and Jennings 1982:36). Dickey recommended that
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the foundation confine its responsibility to scientific experiments so that it
would not be identified with any problems arising from the effects of the new
technologics.

The postare adopted by Dickey and the Rockefeller Foundation in
Mexico is similar to that taken later by the IARCs. Some of the most
thoughtful individuals in thie CGIAR centers are very careful to indicate that
they deal in intermediate goods (germplasm, training, and other expertisc)
that national programs then use to produce the final results that are
disseminated to farmers within their countrics. Given the difficult political
contexts and funding constraints under which the IARCs operate, this is an
understandable position. In this way also, the centers can deflect potential
criticisms concerning the political, cconomic, and social effects of the new
technology they create, But this posture leads agricultural science to continue
to trear rural underdevelopment as a rechuical problem rather than one
stemming from a combination of factors of which technology is only one
aspect.

Thus, just as the wamnings of peopie such as Sauer went unheeded, and
justas the agricultural research system tried to dissociate itself from the
sociocconomic and political problems that Dickey identificd, and just as the
Rockefeller Foundation's Program continually ignored calls for the
involvement of social scientists in MAP, 50 the social science of agriculture
was ignored when CIMMYT and the other TARCs were established. The
“image of neutrality” (Jennings n.d.) that agricultural scientists in Mexico in
the 1940s and 1950s cultivated as assiduously as their experimental plots
cornues 1o the present day. Although Mexico has achieved some remarkable
success in modemizing its agricubure, the process has led (o substantial
social, cconomic, and political probiems. These issues are addressed more
fully elsewhere (Barkin and DeWalt 1985; De Walt 1985a: DeWalt and Barkin
1986, Hewitt de Alcdntara 1976), but some of the main concerns are
summarized here.

Mexico’s First Green Revolution: Wheal

There is little question that MAP succeeded in increasing the productivity of
some of Mcexico's crops, As Figure 2.1 demonstrates, average wheat yields
have more than quadrupled since MAP's establishment in 1943, Production
increased from an average of only 425,000 tons per year in the carly 1940s (o
over 4,500,000 tons in 1984, A large part of this increase was due 10 two
plant-breeding breakthroughs applied by the Rockefeller Foundation and the
OSS—the creation of semidwarf spring wheats and of varictics insensitive to
differing day lengths (Borlaug 1983).

However, these "miracle sceds” were only part of the story. As
Welthausen (1976) and Hewitt de Alcdntara (1976) have emphasized, the
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sceds also required irrigation, more fentilizer, more effective control of weeds
and insccts, mechanization, and better Tand managenient. These were often
subsidized by the Mexican government. The government also invested in
other infrastructure, most notably roads, railroads, and storage facilitics
necessary 1o effeciively market the new wheat varieties. Finally, wheat
production did not substantially increase until the government established a
guaranteed price that was considerabiv above the world market price for wheat
at the time, This subsidy, which lasted from 1954 10 1964, amounted to
about 250 million pesos per vear cHewitt de Aledntara 1976:308-309). Thus,
the first green revolution was to a considerable extent subsidized by a drain
on the Mexican treasury.®

As one might expect, given the extensive hyvdrological, technological,
and chemical inputs required. wheat was and is generally grown by larger,
commercial I';n'mcrs or by those snuall Tarmers or ejidatarioy with aceess 1o
credit. In 1977, 8240 of the Tand 1 wheat was irrigated, 980 was lertilized,
and improved seeds were used on about 917 of the hectares (ha planted
(Barkin and Suidres 19S3:8:0) Larger lindowners generally benefited most
from the miracte wheat (Hewitt de Alcintara 18760,

While average vields continued o increase (Figure 2.1, the first green
revolution cputtered during the 19005 and 19705 Lund planted in wheat
peaked in the subsidy years of the Tate 19505 (Figure 2.2 Over 950,000 ha
were planted in 1957, but an averzge of fewer than 750,000 were planted
between 1975 and 1980 1t was only in the carly 1980s, with substantial
increases i guarantecd prices, that tis figure began 1o rise again. Because of
cver-expanding demand, the country has had o impon Targe quantities of
wheat in almost every year sinee 1970,

The maize program of AP and its successors never achioved the same
tevel of technological and genetic improvemonts as did the wheat nrogram,
Average yiclds of maize have notincreased nearly as rapidly as those of wheat
(Figure 2.1y Consequently, maize production has followed a rather bumpy
trajectory: the amount of Tand planted in maize has never again reached 1960
levels (Figure 2.2). Principally because maize vields remain low, farmers
have turned to other crops that are cconomically more competitive. Maize
continues to be grown mainly by small farmers using rudimentary
techniques, few inputs, and traditional varictios of seed. ‘The result is that
between 1980 and 1984, muize imports represented almost one- -quarter of
national production, rising as high as 354 in 1980 and 1983 (Barkin and
Sudrez 1986 Table 1),

Two of the main architects of MAP and CIMMYT have admitted that, i
retrospect, much more attention should have been paid to breeding maize
varieties that would meet the needs of the resource- poor small famiers who
grow the crop in rainfed areas (Borlaug 1983:691; Wellhausen 1976 150).°
However, the point is that there were many cails for just such programs
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during the 1940s and 1950s by both social and non-social scientists; calls
that were largely ignored until recently. Perhaps the greatest irony for MAP
and its successors is that their major impact has been with a crop only
belatedly included in their work—sorghum.

Mexico’s Second Green Revolution: Sorghum

Sorghum, an important food crop in Africa, was unknown in the traditional
agriculture of Mexico. Aside from a few unsuccessful experiments during the
first haif of the century, it was not cultivated systematically. In 1944,
however, OSS agronomists began cxperimental work with the crop. They
hoped that a drought-tolerant sorghum would help areas marginal for maize,
those in which rainfall was cither limited or poorly distributed (Pitner et al.
1954:1).

Although sorghum did not figure in the Mexican dict, promoters of
sorghum research did not consider this a problem. They pointed out that the
grain could be used by livestock, as it was in the United States. Suill, a few
doubts were raised about the wisdom and appropriateness of sorghum rescarch
for Mexico. For example, during program discussions in 1956, the head of
MAP's poultry project noted that it MAIYS abjective was improved nutrition,
then putting animals into the food chain between plants and people might be
an inefficient use of grains. Even then, poultry was competing for grains
with people, and he wondered "whether this is sound in Mexico" (quoted in
Jennings n.d.:108). The question was raised, but like other (uestions dealing
with the social goals and objectives of the research program, it was largely
ignored. In 1957, the Rockefeller Foundation's annual report on MAP noted:

Interest in sorghums has grown considerably during the last year
principally because of the rapid expansion of the livestock industry,
especially pork and poultry production. As a result of recent heavy
demand, the price of sorghum grain in Mexico City has increased
(Rockefeller Foundation 1957:77).

In short, as the demand for sorghum grew, MAP's emphasis on food
grains was lost, along with its original goal of creating sorghum varicties for
marginal, rainfed arcas of the country.,

In 1958, the govemment began to collect statistics on sorghum for the
first time. The crop's history since then is nothing short of spectacular
(Figure 2.2). Between 1965 and 1980, when the land under cultivation in
Mexico was growing at a rate of 1.5¢ per year, the arca planted in sorghum
was increasing by 13% per vear. By 1984, sorghum occupicd over 1.6
million hectares—about one fourth the area of maize, and about 50% more
than the arca of wheat, the miracle crop of the first green revolution (Figure
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2.2). In 1986, sorghum occupicd the sccond largest arca of any crop sown in
Mexico, and the country has become the fifth largest producer in the world.
Despite this, Mexico is not self-sulficient in sorghum. In some recent years,
there has been a demand for 50% more sorghum than is produced nationally.
Morcover, Mcxico has become the sccond largest importer of sorghrm from
the United States.

Two principal factors fueled this second green revolution (DeWalt
1985a). First, sorghum production in Mexico benelited technologically from
hybrids developed in Texas in the 1950s (Quinby 1971:17-19), which MAP
worked to adapt to local conditions. Mexican farmers quickly recognized these
hybrids' productivity and began replacing maize with sorghumn or introducing
sorghum into newly opened areas. As Figure 2.1 shows, the average yields of
sorghum are about 80% higher than those of maize. Where the two crops
have been directly compared under similar technological circumstances,
sorghum yiclds were 0% higher onirrigated lands and 89% higher on rainfed
lands (Montaiiez and Aburto 1979:145).

The second reason why sorghum is so popular among Nexican farmers
is that it requires much less Tabor than does maize, The biggest advantage is
that sorghum harvesting is mechanized; combines replace the many workers
that still hand-pick maize in most of Mcexico. The sorghum goes directly
from the combine into trucks that haul it to markets where it is purchased—
usually by one of the multinational livestock feed producers. Mcechanized
planting and cultivating of sorghum (or maize) reduces labor requirements by
approximately 50%.. Combine harvesting of sorghum reduces the remaining
need for labor by roughly another 504 (DeWalt and Barkin 1986).
Mechanization and sorghum cultivation have had a substantial cffect on
farming and employment in rural Mexico. Both Large and small farmers have
found mechanization attractive because of the decreased wages they have to
pay. Unfortunately, the result is declining rural employment opportunities
and rising rural out-migration.

To give just a small indication of the magnitude of this process, Tables
2.1 and 2.2 present data from research in four sorghum-producing arcas in
Mexico.” Out-migration in scarch of work has been substantial in all four;
66% 10 95% of houschold heads in the communities have at onc time or
another left the village to work; many have joined the flow of illegal
migrants to the United States. In the case of these four communities, more
people have gone to work in the United States than 1o Mexico City. The
same is true of their sons and daughters. As Table 2.2 demonstrates, 27% 1o
56% of the children over the age of 15 have had to leave their communities
to live and work clsewhere. The favorite destination in every community but
one (EI Porvenir) is the United States. Such pattems may have developed
anyway. but mechanized production of sorghum has certainly exacerbated
them,
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TABLE 2.1. OQUTSIDE WORK EXPERIENCE FOR HOUSEHOLD HEADS FROM FOUR

COMMUNITIES IN RURAL MEXICO

Quebran-
Las Hateas, Berramadercs,  El Porvenir, tadero,
Michoacan S.L. Potost lamaulipas Morelos
(N - 82 (N = 60) (N = 75) (N 47)
N % N % N % N %
Have worked out-
side community 55 56 57 35 51 68 59 61
WHERE?
Mexico, rural 31 37 39 65 48 64 12 12
Nearby city 12 14 22 37 24 32 20 21
Mexico City 8 10 3 5 1 1 14 14
U.s., rural 21 25 48 80 17 23 6 6
U.S. city 14 17 27 45 6 8 15 15

aPercenLages sum to mure than 100% because several people have worked in

multiple locations.

TABLE 2.2.  PRESENT RESIDENCES OF CHILOREN AGE 1% BORN

FOUR RURAL COMMUNITIES

10 HOUSEHOLD HEADS

Quebran-
Las Bateas, Derramaderos, E1 Porvenir, tadero,
Michoacan 5.L. Potosi Tamaulipas Morelos
Place of
Residence N % N % N % N %
Home community 116 51 98 44 101 63 142 55
Nearby city 24 11 7 3 17 11 5 2
Same state 22 10 11 5 20 13 23 9
Other states 12 5 28 12 12 8 27 11
Mexico City 9 4 6 3 0 0 30 12
u.s. 44 19 71 32 9 6 30 12
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With the technological changes that occurred in Mexican agriculture,
grain production in Mexico by 1980 was approximatcly cight times greater
than in 1940, while population only trebled during this period (DeWalt
1985a: 44-45). Given such data, one would have predicted in 1940 that
Mexico would have solved its food availability problems.

Such is not the case, however. The modernization of Mexican
agriculture, especially since 1965, has been characterized by phenomenad
growth in the livestock sector, especially among pigs, chickens, and cattle
(Table 2.3). This expansion has taken place through increasingly
"industrialized™ production. As part of this process, growing numbers of
animals have been inserted into the food chain between grains and people—
just as the head of the MAP poultry program warned in the 1950s. The
cxpansion of sorghum production must be evaluated in this context because
sorghum accounts for approximateiy 744 of all industrialized livestock feed
sold in Mexico (DeWalt 19655a:13).

Land use in Mexico has been changing even more rapidly than Dickey
might have expected; the fastest-growing sectors of Mexican agriculture have
been feed grains and oil seeds (Yates 19810, The basic grains for direct human
consumption fi.c., maize, beans, and wheat) have been incereasingly displaced
by soy, alfalfa, sorghum, oats, and other cultivars intimately related to
"modem” agricultural and Yivestock production (Table 2.3).

Enormeus quantities of natural resources are now devoted to meat
production, The proportion of cropland devoted 1o livestock production rose
from about 5% in 1960 10 over 2397 in 1980 (Barkin 1982:66-67); and 6444
ol the national territory reportedly is used to produce only 3,140,000 tons of
meat, a yicld of only 24 kg per hectare (Garcfa Sordo 1985:8). The
proportion ol grain fed to animals has increased from 4.8% in 1960
(Muissner 1981) to over 329% in 1980 (DeWalt 19854). More recently the
Programa Nacional de Alimentacion estimated the propontion of feed grain to
be as high as 485 of the total apparent grain consumption (!/noMasUno 10
January 1985:1). Mcexican nutritionist Chivez has likened this use of grain to
the miracle that Christ performed with the loaves and the fishes, but in
reverse (Chidvez 1982:9),

The social benefits of the use of cropland, grains, and the 74 miilion
hectares of pasture (DeWalt 1985a:51) devoted 10 producing livestock arc very
poorly distributed. Although per capita consumption of meat is about 42 kg
per year (DGEA 1982a:16), the government itself reported that in 1980 over
25 million Mexicans (more than 35% ol the population) never cat meat, and
less than 30 million drink mitk regularly (see also Redclift 1981:13-14).
Although many occasionally consumie cpgs and milk, it is clear that the
distribution of animal products is sharply skewed toward the upper- and
middle-income groups (Gonzdlez Casanova 1980). Malnutrition is widely
aceepted as one of the country’s gravest public health problems, When in
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TABLE 2.3. ANNUAL RATES OF GROWTH OF SOME IMPORTANT INDICATORS FOR
UNDERSTANDING THE AGRICULTURAL SITUATION IN MEXICO

Annual
Hectares Hectares Percent
Basic Grains (1,2) 1965 1982
Maize 7,718,371 5,744,249 -1.7
Beans 2,116,858 1,581,000 -1.7
Wheat 858,259 1,017,359 1.0
Rice 138,065 156,317 0.7
Feeds (1.2)
Alfalfa a 106,252 242,379 5.0
Oats (feed) 16,570 251,716 28.1
Grain sorghum 314,373 1,275,212 8.6
Cultivated pastures 2,044 527 39.7
Oilseeds (1,2)
Safflower 58,805 189,045 71
Sesame 267,234 91,013 -6.5
Soy 27,866 375,238 16.6
Animals (3)b (tons) (tans)
Pigs 572,894 1,365,414 8.2
Chickens 215,485 482,491 8.4
Cattle 624,956 1,200,544 6.1
1940 1982
Cultivated Area (4) 5,900,000 16,000,000 2.4
Irvigated Area (4) 1,700,C00 16,000, 000 2.4
Population 19,763,000 71,464,000 3.1

source: (1) DGEA 1981, (2) DGEA 1983a, (3) DGFA 19820, (4) DGEA 1983b.

Mhese figures date trom 1971, the year in which data on oats for feed
began to be collected

blhesu figures date trom 1972, when the DGEA tirst began collecting data
on animal production.

1980 the Mcxican government launched its short-lived drive for food self-
sufficiency, the Sistema Alimentario Mexicano (Austin and Esteva 1987), it
estimated the daily alorie and protein intake of 19 million Mexicans (more
than 27% of the population) fell below that required for physical well-being
(summarized in Redelift 1981:13-14). Another source reported that about 40
million Mexicans (more than hall of the population) are scriously
undernourished (Universidad Nacional Auténoma de México/Instituto
Nacional de Nutricién study cited in 18 August 1984 issuc of UnoMasUno).
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Thus, the modcrnization of Mexican agriculture has not been
accompanicd by an improvemznt in the conditions of life for most rural
Mexicans. There is substantial unemployment or underemployment in rural
arcas; many Mexicans migrate 1o citics or to the United States to try to carn
a livelihood; and widespread undemutrition and matnutrition exist despite the
huge increases in grain production in the country.

CONCLUSIONS

I should emphasize that MAP and its successors were not the major causcs of
the problems plaguing Mexico's agriculture and food systems. Government
policies and prioritics have been the principal factors in creating what is
widely recognized as one of the most uncqual socicties in the world (Gonzdlez.
Casanova 1980). Yet MAP and its successors continually skirted the crucial
agrarian and social issues that were evolving contemporancously with their
agricultural rescarch, The MAP rescarch program created new technology that
fit into a Mexican agricultural system in which small farmers became
increasingly unable to compete. Social scientists and others warned the
agricultural research establishment of the dangers inherent in such efforts. But
rather than heed these warnings and employ social scientists (o identify
apprepriate technotogy for small- and medium-size farmers so as 1o avoid
potential pitfalls in new technology, program decisionmakers and biological
scientists considered social research irrelevant or simply dismissed it. When,
in the Tate 1950s and carly 1960s, a MAP agricultural cconomist began to
advocate more attention to the needs of smalt farmers, he was replaced by
other investigators less prone Lo raise such issues (Jennings n.d.).

Some social science rescarch was initiated within CIMMYT in 1970,
although the Economics Program was not established untit 1979, However,
the individuals staffing this program have never focused on the potential
social and cconomic consequences of technology as part of their research
mandate. Instead, most of their efforts have centered on identifying
appropriate technologics for defined scts of farmers and on devising methods
to disseminate technologies developed at CIMMYT (Oasa and Jennings
1982:38-39). CIMMYT's Economics Program today clearly foltows the
tradition of social science in agriculture, as a service-oriented appendage to
the maize and wheat programs. In this, they have been quite successful. Their
work in on-farm rescarch and FSR methodologics is outstanding (Byerlee ct
al. 1980, Byetrlee et al. 1982; Collinson 1983). A good indication of their
status within the system is that the former director of the Economics
Program has now become director general of CIMMY'T. A sociat science of
agriculture, however, is cxcluded from this and other programs in the
IARCs.®
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The situation in the IARCs carries over 1o the CRSPs. When | presented
some of the data in this chapter to a 1984 meeting at CIMMYT on Sorghum
in Latin American Ferming Systems, a meeting 1 co-organized (Faul and
DeWait 1985), the reaction ol my INTSORMIL. collcagues and their Mexican
collaborators was very hostile. The response was quile surprising becausa,
from my perspective, my recommendations resulting from this work were
relatively innocuous. | recommended that research focus on sorghums that
could be used for direet human consumption and on drought-tolerant varietics
for marginal, rainfed arcas of the country (DeWalt and Barkin 1985). These
were the original goals of 0SS and MAP scientists..- o increase food
availability in the conntry and 1o cultivate sorghums for the marginal arcas.
where maize was not viable, Instead, the vast majority of the research on
sorghum i Mexico focuses on hybrid sorghums, which are suitable only for
animal feed and irrigated 7ones of the country.”

U.S.and Mexican biological scientists at the INTSORMIL conference at
CIMMY'T were proud of their accomplishnients and of the success of
sorghum in the country: they viewed my research as a direct atack on them
and their work. Given these kinds of reactions, it may not be possible for
anthropologists and sociologists 1o do both social science in and of
agriculture simultancously. The sometimes critical perspective of the Jatter
may preclude the aceeptance of social researchers by their biological,
agricultural scientist colleagues involved in technology creation. This is
unfortunate because there should be room for a selt-criticat perspective within
the TARCS, the CRSPs. and other such organizations. When criticism comes
from outside the system, it is often destructive and leads t vituperative and
unproductive debate,

A good example is the literature on the green revolution worldwide,
FARC social scientists who studied the effects of the green revolution were
primarily concerned with documenting its spread and benefits, (Anexcellent
recent example is the work of Herdt and Capule 1983.) Criticisms of its
impacts had to come from outside the system, and these were quite stinging
in their indiciments e, Griffin 1974 Hewitt de Aledntara 1976; Lappe and
Collins 1979; Pearse 1980). For more than a decade, unproductive debate has
centered on whether the green revolution was "good™ or "bad." Evenhanded
assessnenes that point out the very substantial positive benefits of the green
revolution while also indicating some of its unintended negative effects are
stll difficuli to find (see Lipton with Longhurst 1985 for the best attempt to
date).

Thus, while much good work in the social scienee of agricultural
rescarch and development has been carried out both domestically (e.g. Busch
1980; Busch and Lacy 1983; Friedland, Barton, and Thomas 1981) and
intermnationally (c.g., Griffin 1974: Ilewilt de Alcdntara 1976), it seems that
most of this work will have 1o occur outside the agricultural establishment,
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There is a very unfortunate lack of explicit r:cognition that sociocconomic
and political issues within and among nations are the principal problems of
developing countries. The attitude should not be that agricultural R&D
cannot do anything about these issues. Such an attitude only perpetuates and
promotes the present emphasis on a "technological fix" that will solve some
problems in the absence of a better sociocconomic or political situation.
Because it chooses to ignore social science of agriculture issucs, the
agricultural technology being created often exacerbates existing
sociocconomic and political difficulties. Biological agricultural scientists
must acknowledge that social science expertise can be useful in directing
R&D programs, identifying appropriate organizational forms for research and
cxlension systems, anticipating some of the potential problems arising from
technological change, and assisting governnients to design workable
agricultural, food, and nutrition policics. Collaboration and teamwork among
biological scientists and social scientists to reach their shared humanitarian
voals is sorely needed.

Thus, T retum to the title of this chapter. The social sciences are perhaps
only haltway w making a real contribution to true agricultural development.
Social rescaichiers must be involved not only as service-oriented appendages
ol biological rescarcn programs, but also as leaders in identilying
technologies and policies o implement positive programs and mitigate
negative consequences of agricultural change. Such effonts can help engender
the more just and equitable social systems envisioned in the New Directions
legislation of the 1970s,

NOTES

This chapter resalts from i project T have been codirecting with David Barkin
of the Centro de Eeodesarrolla in Mexico City. Fortions of the research were
sponsored by INTSORMIL through contriact number AID/DSAN-G-0149, and
through a grant {from the United Nations University, The chapter is reprinted,
with revisions, from Human Organization 47(4):343-353, copyright Socicty
for Applicd Anthropology 1988, 1 appreciate the helpful comments made by C.
Milionr Coughenour, Kathleen DeWalt, and Della MceMillan.

1. When 1 orefer 1o social sciences here, 1 am focusing principally on
sociology and anthropology, though much of my argument also applies to
agricultural economics.

2. Despite the progress that has been made, there are sull relatively few
social scientists among the arge number of agricultural scicntists. Van
Dusseldorp has estimated that for every thousand scientists in agricultural
rescarch centers, only one is an anthropologist or sociologist (1977). More
recently, Rhoudes reported that of 736 senior scientists cmployed by the
CGIAR system, only three are anthropologists (1985:50). To my knowledge,
no sociologists are employed as senior scientists in any of the TARCs,

3. The targe number of anthropologists who have conducted applied
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social research in agricultural R&D seitings has made a significant impact,
There is now a recognized subdiscipline of agricultural anthropology, and an
organization known as the Anthropological Study Group on Agrarian Systems
publishes a bulletin titled Culture and Agriculture,

4. The in and of distinction is borrowed from Straus's (1957) discussions
of sociology in and of medicine.

5.1t is important 1o cmphasize that the resulis of the OSS wheat-breeding
program changed the face of world agriculture through what became known
as the green revolution. However, it was largely left 1o social scientists
and others outside the Rockefeller Foundation (and later the CGIAR structure)
o question the sociocconomic effects of the green revolution. In recent
years, social scientists associated with the CGIAR system have begun a
couterattack with a new revisionist view of the green revolution, These
individuals, justifiably, want to demonsirate results from the CGIAR system so
a5 to assure continuing donor support (Butel 1986). Morc evenhanded
analyses of the positive and negative aspects of agricultural research are just
now beginning to appear, some of which have been undertaken at the behest
of the CGIAR system (de Janvry and Dethier 1985; Lipton with Longhurst
1985).

6. Wellhausen was one of the first agricultural scientists to recognize
the disparitics MAP was creating. He persuaded the Rockefeller Foundation
to establish what has become known as the Pucbla Project to try 1o deter-
mine how new technologices could be spread 1o resource-poor farmers. In
a 1986 personal communication, Wellhausen stated: "We urgently need to
come up with some speeial strategies for gaining a more rapid adoption of
adequate technologies by small- and mediem-gize farmers especially in the
rainfed, more unfavorable agricultural arcas. The International Centers are
beginning 1o realize this and are emphasizing, more than cever before, the
Jdevelopment of varictics of food crops with greater stability under conditions
of du=rght and problem soils.” He went on to indicate also that "your work is
fundamental 1o getting on with Mexico's second step in agricultural
development.”

7. These data were collected as part of a collaborative project between
INTSORMIL and the Universidad Auténoma Metripolitana-Xochimileo in 1984.
Four sorghum-growing farming communities (ejidos) were selected in different
ceological regions of the country. Farm familics were interviewed concerning
their work historiss, farming practices, nutritional strategics, houschold
characteristics, income sources, and other topics. A full analysis of these data
in book form is in process. More details concerning sampling proccdures and
other data on the communities may be found in DeWalt and Barkin (1986) and
in the case-studics report issued by the Universidad Auténoma Metropolitana
Unidad Xochimilco (1986).

8. A few CIMMY'T rescarchers have recently begun to conduct "farm-based
policy rescarch” (Martines, 1986). Howcever, the starting point of their analysis
is clearly the farm, so it does not (and probably cannot) stray far into more
political kinds of analysis.

9. Some food-quality varictics thar are adapted to high, arid vaneys are
now being bred in Mcexico, by researchers from ICRISAT in collaboration with
rescarchers in INIA. It is ironie that, although much of this rescarch was
carricd out under the auspices of INTSORMIL, the findings and ideas have had
lide elfect on INTSORMIL work in Mexico; but they have been quite
influential with ICRISAT rescarchers (Guiragossian 1986:320-334),
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Social Science in INTSORMII s
Attack on Hunger in Sudan

C. Milton Coughenour ¢ ! Edward B. Reeves

In the International Sorghum/Millet CRSP's publication titled "Fighting

Hunger With Rescarch . . . A Team Effort” (1985:8), two purposes arc
outlined for INTSORMIL. The primary one is "to organize and mobilize
financial and human resources necessary for mounting . . . a collaborative

cffort [to provide| the knowledge base [to alleviate] the principal constraints
to improved production, marketing, and utilization of sorghum and pearl
millet.” The second is to "improve the capabilitics of host country
institutions to generate, adapt, and apply improved knowledge to social
conditions.” This chapter discusses the role of social science in fulfilling
these objectives on INTSORMIL's Sudan project. The discussion is
organized in three sections: (1) the context and record of INTSORMIL's
Sudan work; (2) social science research goals and accomplishments; and (3)
social science impacts on INTSORMIL's achievements,

THE CONTEXT AND RECORD OF INTSORMIL IN SUDAN

More than four-fifths of the Sudanese population works in agriculture, and
sorghum and millet are the principal cereals. However, the rate of growth in
cereal production is lower than the rate of population growth, and the annual
change in cereal yield is declining JADS 1981). Sudan is rated as a "food
crisis” country, yet its potential for increased food production through
improved technology seems high.

In 1980, INTSORMIL developed a working relationship with Sudan and
its rescarch institutions. The existence of a relatively well-developed
agricultural research establishment in Sudan provided an important source of
potential collaborators for INTSORMIL scientists—though this
establishment anfortunately included no social scientists.

As enunciated in INTSORMIL's first objective, the principle of
collaboration requires the mobilization of both U.S. and host country

62
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scientists, But, it was rccognized from the begiuning that a complete
disciplinary match could not be attained in the Sudan project. Although this
was not clearly and widely articulated, U.S. scicntist resources in
INTSORMIL were greater and more diverse than could be expected in any
developing country. Thanks to flexibility in the "collaborative” model,
INTSORMIL social scientists were nevertheless able to undenake rescarch in
Sudan despite their lack of counterparts. Ultimately, however, this lack had
critical negative consequences for social science participation in this CRSP.

Also evident in INTSORMIL's first objective is the focus on sorghum
and pearl millet. Although agronomic and biological scientists, and cven
agricultural cconomists, are often closely identified with particular
commodities, sociologists and anthropologists usually have a broader
orientation to agricultural and/or sccioeconomic development. As will be
scen, this difference in professional orientation can also have negative
consequences for the role and contributions of social scientists.

Finally, biological scientists typically differ from social scientists, and
especially sociologists, in their approach to institution-strengthening—
INTSORMIL's sccond objective. While the former primarily define
“strengthening” as training other scientists, the latter are likely to think that
the institutions themselves need to be altered. This was the case among
social scientiits on the project in Sudan, and the consequences have been
mixced.

The majority of INTSORMIL social sicentists have been associated with
the University of Kentueny, which has received the bulk of program funds for
social rescarch. During the first six vears of INTSORMIL's operation, the
University of Kentucky played a prominent role in this CRSP's research
program in general, and in Sudan in particular. Throughout, the
Administrative Board—which makes all final budgetary and project policy
decisions—included a Kentucky representative. A Kentucky team member
also served continuously on the Technical Committee, which niakes annual
recommendations on projects and funding levels. In addition, team members
participated in all program planning commitiees for the annual INTSORMIL
workers' meetings.

As with most INTSORMIL projects, the general rescarch objectives of
the Kentucky project had to be specifically adapted to Sudanese conditions.
The project’s first objective was to understand the goals, resources, strategics,
and constraints in the "sociocultural complex” of production, marketing, and
consumption of grain sorghum and pearl millet. This came 10 be defined as
the farming systems research (FSR) component of the Sudan project. The
sccond project objective focused on the structure and process of, as well as
constraints tu, communication among agricultural scientists. When the
Sudan rescarch was begun, a broader "sociology of agriculture” research
perspective was adopled. "The third general focus was on the linkages between
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farmers and change agents and ihe constraints to diffusion and adoption,
taking into account the conditions and priorities of agricultural administrators
in Sudan.

There was some initial difficulty in identifying possible host countries.
The CRSPs were unprecedented. USAID missions were accustomed to
supervising projects that they had proposed, whereas the CRSPs were created
by USAID/Washington. Morcover, CRSPs bore the additional onus of
academia, However, in November 19%0 an INTSORMIL team, which
included a Kentucky social scientist, visited Sudan and developed u
memorandum ol understanding (MO with the Agricultural Rescarch
Comoration (ARCYH A wider working relationship also was established that
included the Untversity of Khartoum and the Western Sudan Agricultural
Research Project (WSARP), an arm ot the ARC. Started in 1979, WSARP
was funded for siv vears by the governiment of Sudan, USAID, and the World
Bank. Since its principal mission was 1o establish four research stations in
western Sudan, WSARP provided important logistical support 1o
INTSORMIL. research teams operating in North Kordofan,

These iniial negotations revealed that Sudanese government officials
and agricultural scientists wanted to help the poorer famier but had little
understanding ol the gouls and constraints characteristic of limited - resource
famming systems, One provision in the ARC-INTSORMIL MOU authorized
Kentucky sociologists and anthropologists to begin ficld studies of farming
systems in North Kordolan, These were conducted between 1981 and 1982, In
June TOST, an amendment 1o the MOU provided for a study ol the ARC
research system (Lacy et all this volumed, as envisioned under the second
objective o the Kentucky project.

I March TOS3, plans were developed with officials of the Kordofan
Regional Ministry of Agriculture, the USATD agricultural officer, and the
WSARP director to study change in traditional agriculture and networks of
agricaltural commumeation. Fieldwork for this phase was carried out during
1984, Findings from the three phases of rescarch have been published, but
analysis and reportmy ol the results of all three field projects continues. Each
ol these sociul science research projects and their contributions are described
below in greater detail.

SOCIAL SCIENCE RESEARCH GOALS
AND ACCONMPLISHMENTS

The TSR Studies
The ESR method it INTSORMIL's needs in the carly years of the program,

FSR is well suited to determining how limited-resource farmers cope with
the social, cconomie, and ceological conditions under which they make a
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living (sce Uquillas and Garret, this volume). With such information,
INTSORMIL agricultural scientists are better able to direct their research to
the problems of dryland, limited-resource farmers. The FSR method has
additional advantages. First, it operationalizes the holistic perspective that
cconomic anthropologists commonly use in field rescarch. Sccond, it
underscores a philosophy of agricultural development that emphasizes the
importance of maintaining a dialogue between farmers and scientists in
developing appropriate technology. Third, its core concepts are familiar to
agricultural scientists; it therefore facilitates interdisciplinary work. Fourth,
agricultural development agencies regarded the approach favorably at the time.

The FSR team was composed of two anthropologists. In selecting the
target arca and definming specific rescarch objectives, the team worked with
other INTSORMIL scientists and with officials in ARC, WSARP,
ICRISAT, and especially the USAID mission in Khartoum, The FSR work
was carried out in I8 villages around el-Obeid, the capital of Kordofan
Region and the dominant marketing center in western Sudan. The
investigation focused on the constraints faced by limited-resource farmers in
two respects: the agricultural production system and houschold economy,
stressing the knowledge system and decision strategies of farmers; and
institutional aspects of Tand tenure and local market organization, stressing
problems ol access o and distribution of resources. Instead of isolating
sorghum and millet production and distribution, a systems viewpoint
contextualized these crops in a set of biotechnical, cconomic, and
institutional relationships. The SR team conducted in-depth interviews in
the villages prior 1o surveyving 166 limited-resource farmers and 58 village
merchants and middlemen,

This ficldwork resulted in three technical reports (Reeves 1984: Reeves
and Frankenberger 1981, 1982) and a number of papers and other
publications. The reports describe a complex multicrop and livestock farming
system coupled with local and migratory agriculturai wage labor,
merchandising, gum arabic collection, handicrafts, and numcrous other
income-generating activities. Almost all Kordofan farmers grow millet, and
three-fournths raise some sorghum; all also raise one or more cash crops
(sesame, groundnuts, and/or roselle). Most cultivate various vegetables,
including watermelon, cucumber, okra, and cowpeas. Cattle, sheep, goats,
and donkeys are the principal livestock, although a few houscholds also own
camels. Livestock are important as a mechanism of savings/investment and
as a reserve in bad crop years.

Sclf-sufficiency is the basic strategy with respect to farm inputs.
Farmers save their own seed, if possible, and provide their own labor. If their
own resources are inadequate, Kin are the first source of both these inputs;
markets are the last resort. Most important are the strategics of mixed
cropping, intercropping, and opportunistic replanting. These serve 1o
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optimize production, reduce labor and other input costs, and offsct
environmental and market risks. The availability of land is not a constraint
per se, although the availability of good-quality land within commulting
distance is limited. The system of land tenure tends 10 result in a family's
having widely dispersed ficlds. However, this landholding pattern may be
adaptive in view ol the sporadic rainfall. To optimize the allocation of
management and labor, mature family members of both sexes commonly
have responsibility for the separate ficlds. Crop selection for near and distant
fields is determined to some extent by the family's mix of market and
subsistence production voals.

A complex system of village, district, and urban markets exists for cash
crops, as well as for staple food crops. A number of market alternatives are
avatlable to farmers. These include focal middlemen n the village; the
government-administered village auction market, and outside agents and
transporters. Crops can also be marketed in bulk at the large urban auction
market, or directly Gind oiten iHegallvy 1o wholesale buvers and warchousers
in el-Obeid. As compared to smallholders, the Larger praducers more often
take advantage of these external opportunities 1o obtain higher retums,

From INTSORNIL'S standpoint, identitication of production and
marketing constraints and strategics was the most important contribution of
the FSR studies (Reeves and Prankenberger 1985), Nataral constraints
identificd include wind crosion, particular pests and iscases, low soil
fertility, and inadequate rainfall. Labor and seeds, chemicals for controlling
pests, and the availability of drinking water are also constraints. Most such
constraints can be addressed through rescarch, while eredit and commodity
auction procedures and pricing policies can be improved through institutional
reforms,

Since this informaton was available carly in the collaboration with
Sudanese scientists, it had considerable mfluence in shaping subsequent
research objectives. For example, the INTSORMIL. agronomist stationed at
el-Obeid in 1982 used the social science findings in developing his own
researchy on drought tolerance: intercropping; carly-maturing varicties of
sorghum and pearl millet; Tabor-saving technologies for land preparation,
planting, and weeding; control of senta (a major pest of millet); bird
resistance; the fodder quality of sorghum stover: and the construction quality
of millet stalks- all the while bearing in mind the extremely limited
financial resources of Kordolan farmers,

The ARC Study

The ARC study identified constraints on rescarch for the benefit of small,
limited-resource farmers, An important assumption here is that successful
R&D is closely linked with the capability of the rescarch system as a whole,
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The problems of the entire ARC thus had to be examined. A sociological
perspective for understanding rescarch systems had already been developed in
Busch (1980) and Busch and Lacy (1983) for the United States. This
framework was applicd in Sudan, coupled with an carlier study of agricultural
rescarch capabilities there (Joint Team Report 1977),

The results of this study are summarized in Lacy and Busch 1985 and
Lacy et al. 1983; details of the research are also discussed in Lacy et al. this
volume. Brie(ly, however, the principal recommendations emerging from this
work centered on increased financial and other support of ARC personnel and
activities, the development of an overall agricultural research policy
committee, concentration of personnel at fewer rescarch stations, greater
emphasis on FSR in the rescarch program, and stronger linkages with
exlension.

Unfortunately, changes in governmental and ARC administrations and a
further decline in the Sudanese ¢conomy have not been conducive o
implementing the recommendations. Morcover, since opportunitics (o
direetly assess mplementation of the recommendations have not been
lorthcoming, the impact of this study is largely unknown. However, with
regard 1o a greater rescarch emphasis on FSR, the visible success of
INTSORMIL's FSR studics led 1o the sponsorship of two FSR training
workshops for WSARP and ARC scientists, and to more active involvement
inon-farm rescarch by Sudanese scientists recruited for WSARP since 1984,

Studies on Comnunnication and Change in Agriculture

The principal purposes of the 1984 studics on communication and change in
North Kordofan were to determine the nature and extent of recent change in
agricultural technology and to identify the channels through which new
information flows to farmers, both men and women. Sccondary objectives
were 10 assess change in the villages since the 1982 FSR study, to measure
the impact of a new farm program broadcast on ¢l-Obeid radio, and to
evaluate farmers' knowledge of different varictics of sorghum and millet.

Rescarch was carried out in two phases. In the first, male and female
farmers in 15 villages were interviewed regarding recent innovations in
agriculwre, farmers' sources ol agricultural informaticn, the basis of farmers'
interests in new technology, general characteristics of the villages, and
farmers' varictal knowledge ol sorghum and millet. In the second phase, two
villages were sclected for intensive study of the communication networks for
agriculural information and the diffusion of three innovations. The results of
the first phase have been published in Coughenour and Nazhat 1985, A
dissertation has been written on one of the two village studies (Nazhat 1986);
analysis of the data from the second village and comparative analysis ol both
villages are stilt under way.
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Primarily as a result of inflation and drought, living conditions had
deteriorated between 1981 and 1984, and they became much worse after the
1984 scason. In 1984, millet and sorpghum were still the most important
cereal crops. Roselle had increased and groundnuts had decreased in
importance as cash crops. During the 1981 1984 period, farmers had done
considerable experimenting with new seeds. In all, 24 new "varictics” were
mentioned, along with several new kinds of implements. If a new variety is
believed superior to existing ones, most village farmers (both men and
wonien) begin using it within three vears. Men obtain information about
R10st new varietics first; women obtain information from men. Both groups
believe that sorghum and millet varieties differ in their utility for various
types ol food, housing, and torage purposes. However, farniers are most
interested in carly-maturing, drought-resistant, and high-yielding varictics.
Both men and women are witling to make some sacrifice 10 obtain such seed,
Thus, the motivation 1o try new seeds is high, and substantial change is
oceurring in response 1o environmental pressures. Still, the farming system
per se remains the same,

Most ol the new seeds that people had experimented with were “famiers™
varicties, although a few had been developed by rescarch scientists for
use on large mechanized farms. Seed innovations had spread from their
origin along kinship networks to villages in ihe el-Obeia area. Merchants
are also important in the spread of new seeds. Kinship ties, which
constitute the informal networks of communication, also structure
information flows along tribal lines. Merchants had also been instrumental
in spreading new seeds. The extension service had not been influential
in-any of the innovations studied. Morcover, since the radio signal from
the el-Obeid station is too weak to be heard in any of the villages visited,
newly instituted farm broadeasts had had no impact. The FSR/E
agronomist was viewed favorably by villagers. However, relatively
few villagers knew about new, rescarch-generated seeds that were being
tested, because of the suppression of information about these seeds on
the part of the demonstrator farmers who were collaborating in on-farm
trials.

These findings led o recommendations that more on-farm trials be
attenapted, extension workers make use of periodic markel days to optimize
farmer contacts, special institutional arrangements be made for farmers to
exchange grain tor hybrid seed, the linkages between rescarch and extension
be strengthened, and a seed distribution system be developed, including an
cducation and training program for merchants o as to improve their
refiability and trustworthiness. Ahthough these recommendations were
discussed in seminars with research, extension, and USAID personnel in
Sudan, there has been no opportunity to assess their iustitutional
aceeptance.
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SOCIAL SCIENCE IMPACTS

Because of the lack of information, it is impossible 1o make a full
assessment of the impact of the work of INTSORMIL social scientists, It is
apparent, however, that the unique organization of the project made their
impact both more and less thar it might have been—"more” in that, under
the relatively decentratized management of INTSORMIL., social scientists
were able to chart their own course and to capitalize on the available
opportunities as they saw them: and “less™ in that social science impacts
depended almost entirely on the willingness of agronomic and social
scientists 1o make use of cach other's findings.

Nevertheless, a number of positive impacts can be identified. The FSR
work definitely encouraged INTSORMIL and the Sudanese government 1o
allocate more resources 10 projects 1o help limited-resource farmers, The
social scientists’ baseline information on farming svstems was used in
planning research at the new agricultural experiment station at ¢l-Obeid. In
faet, the INTSORMIL agronomist was posted 1o ¢1-Obeid because of the
suceess of the FSR group's diagnostic analysis. The agronomist arrived
before the anthropologists had Ieft the field, and he used their findings to
design and develop his own rescarch,

The FSR team influenced INTSORMIL priorites and directions by
helping to organize conlerences and workshops. It also bolstered the effort to
get more overseas involvement amony INTSORMIL's U.S. scientists. By
establishing a rescarch site and providing important baseline data, social
scientists were also instrumental in convincing INTSORMIL to conduct ficld
research, both in Sudan and other CRSP country sites.

The impact ol the FSR team is evidenced in other ways, too. As a resull
ol the information it developed, INTSORMIL collaborated with other
organizations in Sudan to fund long-term breeding and agronomic rescarch
emphasizing alleviation of the constraints on limited-resource farmers. Two
major goals ol these coliaborative elforts are improved intercropping and
better stand establishment (i.e. successful germination and growth of the
crop). The FSR team had found these were very important to farmers for
assuring adequate yields with the least expenditure of labor. Also, the
breeding of carly-maturing and drought-resistant variclies was cacouraged by
the FSR work.

Although it is oo carly to demonstrate significant gains in sorghum and
millet utilization as o result of the FSR and agronomic studies, the
importance of on-site testing is now more widely recognized by Sudanese
rescarchers. The ¢el-Obeid agronomist field-tested carly-maturing varicties of
sorghum and millet, as well as the new hybrid sorghum developed under
INTSORMIL, ICRISAT, and Sudanesc government auspices. The field
testing demonstrated the superiority of several new varicties in rainfed areas.
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However, it is not known how well they may be accepled under ordinary
farming conditions. This could be assessed in carcfully designed farmer-
managed trials.

Another way 10 assess the impact of social scientists is to ask how
INTSORMIL might have been different without them. This question directs
atlention to some of the mistaken ideas that have been exploded. One is the
notion that limited-resource farmers are irrational and homogencous. In
deseribing the many different types of cropping and livestock systems and
farmers' finely tuned strategics to cope with variation in rainfall patterns and
income opportunities, the ficld studies essentially destroyed this myth, The
record of innovations considered by farmers during the past five years alone,
plus their documented interest in new, carly-maturing and higher-yiclding
varieties, also demolished the notion that traditional farmers are uninterested
in agricultural innovations and that their technology is static or unchanging.

Similarly, many Sudanese officials and expatriate experts alike velieved
that the small farmers of western Sudan were poorly integrated into the
market cconomy, and thai, to the limited extent they did participate, they
were being severely exploited by rural middlemen. Morcover, it was assumed
that market infrastructure (c.p., trans;ortation and storage) was prinitive and
inelficient. The evidence collected by social scientists working in the field,
however, demonstrated that all these ideas are largely unfounded. Production
of cash crops is virtually universal and is eritical to farmers' livelihood. Rural
middlenten are rarely able 1o exent nonopoly power over farmers.
Transportation and storage methods offer farmers a range ol altematives that
are highly effective in view of the adversities of climate and geography.
These findings argued all the more strongly tor the importance of technical
innovations and food-crop improvement as a means of enhancing both
agricubtural viclds and the welfire of the rural population,

As the designers of the Kentueky project had hoped, the entire
technological development process - from the laboratory, to production on-
farm, then marketing and consumption — was studied. Constraints at all
levels were identified. As is often the case, the findings have been most
relevant to agricubiural scientists, rescarch planners, and extension
administrators. Results have provided guidance for technical rescarch. They
also indicate that some institutional reform of both the research and extension
systems is needed for more efficient technology to develop. Social scientists
could be of great assistance in making these reforms.

Some of the primary clientele - limited-resource famers —have directly
benefited from the FSR team's assistance in local development projects in the
lield, and from on-farm trials of new seeds that the team encouraged. Limited-
resource farmers have also benefited indircctly from the research, to the extent
that improved sorghum and millet seeds have become available more quickly
and with greater conlidence in their relative advantage than would have been
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the case without INTSORMIL's social science studies. 1t is hoped that these
indirect benefits will continue to multiply.

In addition to the positive impacts outlined here, several factors have
limitcd the impact of social science in the Sorghum/Millct CRSP. The
contributions of social research have been recognized by most INTSORMIL
agricultural scientists, administrators, and program cvaluators. However, it is
our impression that all parts of the Kentucky project have not been scen as
cqually valuable. The importance of the FSR study was widely heralded, but
the studies of the ARC and of changes in agricultural technology and the
communication of agricultural information among farmers scem to have been
much less used. Of course, many of the recommendations emanating from
these studics are more difficult to implement. They require additional
financing, restructuring, or the resolution of conflicting interests. Also, the
studies identify constraints that INTSORMIL cannot deal with by itself.
Sudancse officials must be the actors, and such action often is resisted by
various groups.

A related problem has been the lack of social science collaborators
within ARC, WSARP, or the Koraofan Regional Ministry of Agriculture.
This has been critical in several respects, Without collaborators, U.S. social
scientists had to start from zero, as it were, in cach ficld investigatior.. After
the ficld study, the team and its resources disbanded, leaving little in the way
of accumulated cxpertise. This defect becomes more important, cven critical,
in implementing recommendations. No one was on hand to follow up in
working with other scientists and/or lecal officials. The social scientists thus
have been ferced to "make their own waves"—a difficult task at best.

Another difficulty reiates to the fact that INTSORMIL's structure is
multidisciplinary, yet it lacks clear goals and {irm program management. It is
not surprising that biological scientists might be slow (0 recognize the
impoviance of social science, but we discovered that social scientists
themselves had to learn how their work might be relevant to the rescarch
decisions of biological scientists. Social scientists were slow to recognize the
importance of their participation at all levels in the research planning
process. Morcover, despite the presence of social scientists on the Technical
Committce of INTSORMIL, interdisciplinary coordination for program
development has been poor.

This problem has become especially acute under INTSORMIL's new
organizational plan, which aims to overcome the carlicr lack of a geographic
rescarch focus by establishing rescarch coordinators for designated
ccogeographical zones. For example, Sudan is the prime rescarch site in
INTSORMIL's East Africa Eco-Geographical Zone. Although social
scientists are members of the zonal greups, they have been systematically
excluded from the planning process. The rationale varics, but typically host
countries argue that since they have no social science research directed toward
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agricultural development, social scientists should not attend the planning
workshops. INTSORMIL's Management Entity has not insisted otherwise.
Nevertheless, this is precisely where important social science input might
best be made and the need for social rescarch debated and planned.

Lack of collaborators and interdisciplinary coordination has had another
deleterious consequence: INTSORMIL's failure (0 recognize the need for the
Herative and/or monitoring aspects of SR and social science rescarch, The
present feeling within INTSORMIL seems o be that, althoug! FSR is
important in providing bascline information, once this task is accomplished
any problems arising in the course of future technical development will
require only cconomic assessments at most. Iscues of who adopts what
technology, and why or why not, are largely ignored, as are the broad range
of noncconomic impacts of technology development. Consequently, the
failures associated with carlier programs of technological development are
likely to be repeated. For example, initial reports indicate that the widely
heralded hybrid sorghum mentioned above is not tully acceptable 1o
consumers, but the reasons 1or its rejection dare obscure.

Additional recarch on farming sysiems and on the aceeptancee of new
seeds and agror.o . pract ces has been planned. However, as part of a general
budget readjustmen: necessitated by the Gramm-Rudman act. the
Administrative Bowrd of INTSORMIL did not fun Kentucky's research
project in 19¢5-"987. A change of government in S - . , amied rebellion in
the south, and general reductions in USATD programs also have substantially
increased the difficulty of collaborative rescarch, and further work under the
Kentueky project is problematic. Fortunately, other INTSORMIL projects,
are conducting some limited social scienee research. For example, agricultural
ceconomists ar Purdue University are developing a lincar program model of
farming systems and evaluating new technology,

One can only speculate how climinating social rescarch will impact
INTSORMIL's program in Sudan and clsewhere. The program will probably
be severely handicapped in evaluating its activities and in guiding the
development and acceptance of new technology. Although economic analyses
of the new sorghum varicties promise to fill part of the gap (“fabash 1985),
the broader assessments that an FSR-type of analysis would provide will not
be forthcoming. INTSORMIL will need this input 1o avoid the kinds of
adverse impacts that new agricultural technology has had in the past. In the
absence of relevant "social intelligence,” INTSORMIL, is likely to have
difficulty fulfilling its main mission: “fighting hunger with research,”
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Agricultural Research in Sudan:
The Perspective of INTSORMIL
Social Scientists

William B. Lacy, Lawrence Busch,
and Paul L. Marcotte

The International Sorghum/Millet Collaborative Research Support Program
(INTSORMIL) is devoted 1o improving the production, distribution, and
consumption of these two cereals among small producers in less-developed
countries. In addition, the program sceks to improve the institutional
capacity of its host countrics to generate and adapt new knowledge through
training and collaboration with local scientists, The sociologists and
anthropologists in this multidisciplinary project have focused on
sociocultural constraints to production, distribution, and consumption of
sorghum and millet in low-rainfall arcas, such as the Sahel of Alrica, where
these crops are particularly important. INTSORMIL has addressed these
constraints in the context of the various social strictures involved in
sorghum and millet production and distribution, Conscquently, the rescarch
has focused on farming, marketing, extension, and rescarch systems. This
chapter highlights one such interrelated social system: the agricultural
research system in Sudan,

Among the major constraints faced by agricultural development projects
in sub-Saharan Africa is the basic infrastructure 1o support their efforts. The
agricultural rescarch system is an important and often essential part of that
infrastructure and of the process of cconomic development. Indeed, Mellor
(1986) swates that "first and foremost” in a strategy for broad forcign
assistance policy "is the investment in agricultural rescarch and its suppert
services.” Furthermore, the agricultural rescarch systent is ~ital o the success
of any program of collaborative rescarch between scientists in developing and
developed nations,

Despite these facts, the agriculture research system is cither ignored in
the work of natural and social scientists or taken as given. When attention is
directed to the rescarch system, it usvally takes the form of bricfly summa-
rizing budgets, human resources, and organizational structures or of identi-
fying rescarch products to be disseminated to farmers. In contrast, our work
in Sudan and clsewhere sought to place INTSORMIL's research in a broader
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sociology of agricultural scicnce perspective (DeWalt this volume). The
rescarch reported here addressed the internal dynamics of Sudan's Agricultural
Research Corporation (ARC), including its organization and practices, as
well as the social, economic, and political situation in which it is ecmbedded.

SUB-SAHARAN AFRICA AND SUDAN

Sub-Saharan Africa is a vast region encompassing 41 countrics that arc con-
sidered the poorest in the world's cconomy. While these nations' cconomies
arc dominated by the agricultural sector, in only 11 of 31 countries for which
data arc available did the average annual growth rate of agricul ure exceed the
population growth rate between 1973 and 1974, In addition, sub-Saharan
Africa as a whole is the only arca of the world where per capita food
production has declined over the past two decades. In 1985, approximately
170 million of its 540 million people were fed entirely with imported grain.,
Africais iosing its ability to feed itself (Brown and Wolf 1986).

While there is no such thing as a typical African cconomy, Sudan
exemplifies all the conditions described above. In the Tate 1970s, the UN
identified it as onc of the least developed countries in the world.
Approximalely 65%: of Sudan’s population works in the agricultural sector;
agricultural products, especially cotton, made up over 70% of the country's
cxports in 1983 (Bank of Sudan 1983).

During the posteolonial period, agricultural development in Sudan has
emphasized large-scale irrigation projects (such as the Gezira and Kenana
schemes or the Rahad Project), which require substantial capital and often
heavy commitments of public funds. But, the bulk of agricultural land and
labor, particularly for food, is still devoted to small-scale farming and
pastoral systems of iivestock production. In addition, approximately 80% of
all crops are grown in rainfed arcas. In the 1970s, many policymakers,
planners, and lorcigit donors shifted their attention to small-scale farming and
small-scale projects. However, because of population increases caused by a
growth rate of 2.8%, augmented by over a million recent refugees (Gurdon
1986), agricultural and food production per capita both declined considerably
between 1973 and 1984(FAO 1985). This decline has been worsened by
drought in the 1980s. Finally, a prolonged colonial experience and the current
long and bloody civil war have made it extremely difficult to achieve political
stability und cconomic development.

THE AGRICULTURAL RESEARCH CORPORATION

Despite the dilficult social, ccononic, and political environment, ihe Sudan’s
agricultural research system has grown substantially since its modest
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beginning in 1902. Initially, rescarch stations and laboratorics were staffed by
British scientists and were established to meet the demand of the Lancashirc
cotton industry, They focused almost exclusively on colton, particularly in
the proposed irrigation arca between the two Niles that cventually became the
Gezira Scheme. By the late 1940s, concemn for nutritional deficiencies forced
attention (o food crops. Research in this arca began in 1952, but the system
included only about 50 scientists to conduct research on both export and food
Crops.

Fifteen years later, the semiautonomous Agriculture Research
Corporation was created. In 1977, preexisting rescarch functions in the arcas
of food processing, forestry, fisheries, range management, and wildlife were
incorporated into the ARC. More recently, with the establishment of the
Western Sudan Agriculture Research Project, progress has been made toward
improving rainfed agriculture and livestock production in the west and
infegrating cconomic scientists into the organizat’on.

Today, with approximately 175 scientists @ ad 140 assistant scientists
(including a large number who wre abroad for training), the ARC accounts for
approximately two-thirds of Sudan's agriculiural research. Foreign scientists
are a very  aall minority on the staff. In addition, there are roughly 600
technical assistants, 400 clerical and support stalf, and nearly 4,000 lavorers
(ARC 1980). The ARC has achieved a critical mass of well-trained scientists,
but it faces other human resource problems and serious cconomic constraints
arising from detenorating economic conditions in the Sudan generally.

Litle information had been collected on this key agricultural research
system. Indeed, we were unable to find any in-depth study of any African
research systenn. Consequently, our rescarch involved a variety of information
sources, including reviews of historical materials: project reports and
government documents; a series of 1982 on-site interviews of about two
hours cach with 62 ARC scientists: nine questionnaires retumed frony ARC
scientists whose work sites were not visited: and approximately 20
interviews with rescarch administrators and government officials. The number
of respondents (1 = 71) represented approximaltely 55% of the ARC on-site
scientific stalf in Sudan, Additionally, questionnaires were sent 1o
approximately 50 Sudanese students enrolled in U.S. universitics between
September 1982 and May 1983, Twenty-five of these students were supported
by the ARC, with the remainder being supported by other government or
privaie organizations, Their response rate was approximately 504 (n = 25),

Human Resources

Since the rate of development of science, technology, and social institutions
is determined in Farge part by human resources (e.g., scientists and stafhy, the
backgrounds, professional training, and capacity of ARC scientists were
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examined. Alihough Sudan's agricultural scientific community has increased
significantly during the last two decades, its size and growth arc about
average for developing countries in Africa. For example, the annual growth
rate petween 1970 and 1980 for selected nations was Nigeria 17.3%, Zambia
3.4%, Madagascar —.6% (Oram and Bindlish 1981). The ARC scientific
community is well-trained; 65% hold PhDs, a figure that far exceeds the
World Bank target ol 20%. Among ARC scientists, most master's-level and
ncarly all PhD-level education was received at universitics in Great Britain
and the United States.

Despite this relatively large and well-trained scientific community, there
are a number of buman resource-related problems. During the carly to mid-
1980s, the rescarch staff continued to be augmented by significant numbers
of newly trained scientists returning from overseas. This has put pressure on
an already overextended research system and has exacerbated the erosion of
operating budgets. Furthermore, declining budgets threatened the system's
ability to retain its scientists. At the same time, the increasing scale and
complexity of the ARC and the intense competition for funds in the national
budget have illustrated the need for personnel tramed in research management.
Inadequate budgets also made it extraordinarily difficult for the ARC to
compete for farm tabor during peak planting and harvesting periods. Many
scientists reported that experimental plots were not harvested on time or at
all, thereby wasting the work of trained scientific personnel. Finally, the
development ol human resources should be congruent with Sudan's overall
needs and priorities, This requires a closer examination of the balance
between scientists devoted to export and/or cash crops as opposed to those
concentrating on food crops for nutional consumption, and to their
disciplinary, institutional, and geographical distribution.

Rescarch Resources

ARC scientists are strongly oriented toward applied rescarch, They
categorized their rescarch over the last five years as 83% applied, 13% basic,
and 4% development. Most of this work takes place in experiment-station
ficlds (56%), and about a third is conducted in the laboratory. The low
percentage of research in farmers' ficlds (3%) reflects the lack of adequate
transportation and the refative weakness of institutional ties that would
permit on-farm experiments.

Various resources are necessary to the research process. ARC scientists
rated the adequacy and importance of the resources for their work on a scale of
I (very adequate, very important) to S (very inadequate, very unimportant).
Availability ol experimental Tand was seen as the most adequate resource,
[ollowed by personal freedom to determine research problems. On the other
hand, cquipment and financial support were seen as the most inadequate.
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Transportation, availability and quality of trained technical help, and
opportunitics for advanced education were also seen as inadequate (Table 4.1),
While the pereeived adequacy of resources dillered stgnificantly, scientists
viewed most ot these inputs as very important 1o their work. They saw
financral support and operating suppiies and materials as the two most
critical, but they ranked ali resources as important. Furthermore, the
discrepancy between adequacy and importanee is quite Targe for many of the
TFeSOUrCes.

Sudanese students enrolled i PhD programs in the United States
likewise rated the resources available o them at their host mstitutions (Fable
400 Sacenutic Hiterature, personal frecdom 1o meorporate new materals and
techniques and 1o determme researeh problems, and tansportation were the
most adequate resources. While these four Lactor received the highest
adequacy ratings, there was vintually no ditference between this aroup of
variables and the renminyg resources, I he range was 1-b 2 2 qhus, all were
considered adequate o very adequate: The only madeduate rating: was given for
availability and quality ot Taber With regand 1o Hportanee: scientific
ferature, cquipment and toels, opportunities for advanced cducation, and
personal frecdont o meorporate new niaerials and techniques ito rescarch
were considered the mose rportant. While these were raied shightly higher,
alresourees were coniderad 1o be vers iniportan

Notsurprsinghysthe Sudanese students Gl of whom were enrolled in
major S0 Land erant and e nculiaral sehoolsy considered their mstitutional
resources 1o be sienilicantly more adequate than did the ARC scientists on
site i Sudan. The students rated every resouree, Except for experimental
Land, the students rated every resouree as more adequate than did the Sudanese
SCICnIsIs.

These tindimes swere penerally consistent with those for Asian rice
breeders dTarsrove 10780 1S serentisds (Buseh and Lacy TOS3), and the
mtematonal community of sorghum scientists (Marcotte, Busch, and Lacy
TO83). Sudanese and other seieniists from fess develop. Feountries agree with
scientists from developed countries as 1o what is imonant with respect 1o
resources, but the tonmer labor under niuch fess adegr e research conditions.
His 1o the credit of ARC screntists tha they have not used current fiscal
problems as wiexcuse to abandon a meanigiul research program. However,
about a third ol the Sudanese scicntists ¢ cpressed theirintent to seek work in
other countries with more adequate resources, support, and sulares if rescarch
conditionsin Sudan did not improve.

Career Advancement

All organizations should have a reward system that provides a carcer ladder,
olfers employee mcentives, and cnicourages support for the organization's
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TABLE 4.1. RATINGS OF ADEQUACY AND IMPORTANCE OF RESOURCEL FACILITIES

Scientiste! Students?
Resource Facilities Adequacy Importance  Adequacy Importance
Operating supplies and materigle 3.6 1.2 2.1 1.9
Experimental land 1.7 .Y 2.2 2.6
Research equipment and tools 4.0 1.3 1.8 1.7
Iranspurtation 3.8 1.3 1.6 2.4
frained help 3.7 1.4 2.2 1.9
frevdom to incorpurdate new materials .
and techniques into research 2.1 1.6 1.5 1.7
Freedom to determine resedarch
prreh Lems 1.9 1.6 1.6 1.9
Contact with ather screntisty 2.7 1.4 2.0 1.8
Opportunitres tor wdvanced education 3.7 1.5 1.9 1.7
Opportunitie. to yain scientific -
recognition 3.2 1.4 2.1 1.8
Opporcunities tor protessional
advancement 3.2 1.5 1.8 1.9
Tratning opportunities for people
who work under you 3.7 1.5 2.2 2.3
Average Mean Scure 3.3 1.4 2.0 1.9
MMean vatings o1 71 wcientists in Sudan -- I = very adequate/important;
b} very dnadequate/ unimportant.
"an Ratings ot 25 Sudanese stuaents in the .S, -- | - very adequale/

bmportant; 5 - very inadeguate/unimportant.,

goals. In research institutions, this system must also take into account the
cnormous diversity of rescarch products, as well as the differing pace of
production across disciplines. Finally, the reward system should consider the
relevinee of research products o the institution’s clientele,

Scientists were asked what criteria they felt were important for advance-
ment within the ARC, Publications were seen as the single most important
criterion. Primarily, this meant writing annual reponts, although several sci-
entists also published in British and V.S, journals. Number of years of
service was seen as the second most important criterion, while actual evalua-
tion of rescarch projects ranked third. Only one out of six scientists identilied
problem-solving or meaningful research as a criterion for promotion.
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Thesc responses indicate discontinuity between the goals of the ARC
and the system used to reward its scientists. As with most scientists, there
is little assurance that publications will benefit clients. Likewisc, length
of service with the ARC is likely to be unrelated 1o any client needs.
Few ARC scientists viewed ficldwork or problem-solving as important
in carcer advancement. Consequently, although the ARC does use objee-
tive criteria for promoting its scientists, such criteria may not encour-
age them to generate results uselul o potential client groups. However,
with little additional expenditure, it may be possible 1o change the
reward system (o better direct research toward the needs of farmers and other
clients.

Scientific Communication

Because production of scientific knowledge is intimately bound 1o the ability
to exchange information, systems of scientific communication in the ARC
were assessed. With respect o formal communications, the major means by
which ARC scientists (56%) keep abreast of current literature is regular
scanning of joumnals, ARC scientists read approximately 2.5 journals
regularly, c.g., Agronomy Journal, Experimental Agriculiure. Crop Science,
or Food Science and Technology. Travel (119 of scientists) and publications
other than journals (5%) were considered 1o be of little importance.
Unfortunately, relatively few scientific journals are available 1o ARC
scientists because ol budgetary constraints and forcign curreney restrictions,
Likewise, travel - which agricultural scientists from developed countries
consider a mujor source of information -is not o principal channel of
communication for ARC scientists because of insufficient funds for travel
both within and outside Sudan. To compensate Tor this relatively weak
formal communication network, ARC scientists have developed a strong
informal network. Forty-five percent e~ that they converse daily with
colleagues in their departments, This ¢o ,res quite favorably 10 scientists
in other countrics. For example, U.S, agncaaral scientists report that they
talk about research with their departmental colleagues somewhat less than
weekly (Lacy and Busch 1983),

In sum, scientific communication in the ARC is restricted in several
significant ways. Access 10 journals is limited by the small numbers of
titles in librarics and the lack of transportation to libraries. Access (o
fellow colleagues at other stations, institutions, or nations is also limited
by restricted travel opportunities and minimal telephone services, Elfective
agricultural rescarch policy must address the scientific communica-
tion system, its integral relationship with the goals and products of
agriculture and agricultural R&D, and potential conflicts in the present
system,
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Research Goals and Beneficiaries

By definition, agricultural research is a goal-oriented activity. This is implicit
in its strong mission oricntation. However, the particular goals of research
may differ markedly from program to program, discipline to discipline, and
scientist to scientist. In addition, scientists' perceptions ol research goals may
differ significantly from those of administrators.

To assess the relative importance of various rescarch goals to ARC
scientists, a list of 10 common goals was utilized. Scientists ranked cach of
these 10 on a scale of 1 (no importance) » 5 (highest importance) in terms
of their own rescarch. Mean scores ranged from a high of 4.5 for increasing
agricultural productivity and 4.3 tor developing new knowledge, 1o a low of
2.6 for improving marketing cfficiency. Significantly, only one goal ranked
below the midpoint of 3 on the S-point scale (Table 4.2). ‘Phis suggests that,
unlike their U.S. counterparts, ARC scientists take a broad view of research
goals in their work. In fact, these scores may understate the differences, given
the narrower range of disciplines in the ARC. The principal goal of ARC
seientists is to increase agricuttural productivity. It seems apparent that in
order 1o pursue this mission, scientists must understand the circumstances of
their clients. Morcover, one of the most important and difficult roles for the
scientist as a change agent is to diagnose the needs of clients (Rogers and
Shoemaker 1971). Perhaps even more difficult is to incorporate that
perception into an ongoing applied program,

Given this requisite for understanding and diagnosing client needs,
rescarchers were asked whom they pereeived as the main audience for their
rescarch (Table 4.3). The largest group of perceived beaeficiaries was famiers
(50% of responses), foHowed by industry (24%) and extension/government
(16%). This identification of farmers as the principal audicnce appears
consistent. with the goal of ARC scientists 1o increase agricultural
productivity. However, it deviates somewhat from previous studies. For
example, the most important perceived beneficiaries for U.S. agricultural
scientists were large farmers and the gencral public, followed by other
scientific disciplines, small farmers, and agribusiness, bul with minimal
differentiation among beneficiaries (Busch and Lacy 1983:167-168).

The data on pereeived research goals and beneficiaries in Sudan suggest
some potential and fundamental anomalies in the role of agricultural research
there. First, although scientists see farmers as their research audience, they
have limited or nonexistent communication links with these potential
clients. When scientists were asked how their audiences received information
about ARC research, the most popular answers were reports and publications.
Ironically, however, adult literacy in Sudan is only 20% (World Bank 1980).
Therefore, most farmers could not use such reports. ARC scientists' next
most frequent answer to this query was information dissemination through
extension. However, because of the country's serious cconomic difficultics,
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TABLE 4.2.  GOALS OF AGRICULTURAL RESEARCH AMONG SUDANESE AGRICULTURAL
SCIENTISTS AND STUDENTS

. . a -
Scientists” Students

Goals Total 1 2 3
(n=71) (n=30)  (n=16) (n=25) (n=2%)

Increase agricultural productivity 4,bb 4.6 5.0 3.9 4.7
Develop new knowledye or improved

methodolony 4.3 4.2 4.1 1.6 4.6
Decrease production costs of farm

product . 3.9 4.0 4.1 3.7 3.8
laprove Tevel ot rural living 3.6 3.3 3.1 4.2 4.6
Protection trom insects, disease,

and other hazard. 3.6 3.4 3.7 3.8 4.3
Protect consumer health and

improve nutrition 3.6 3.2 2.9 4.7 4.2
Promote community improvenent 3.4 3.2 2.5 4.2 4.2
Expand demand by developing new pro-

ducts or enhancing product yuality 3.4 3.0 2.9 4.3 3.9
Expand export markets 3.2 3.1 2.9 3.6 3.5
Improve marketing erticiency 2.6 2.4 2.2 3.2 3.5

dGruup L agricultural scientisty at Gezira and Shambat, Group 2 scientists
at remote reqional wtations (Hudeiba, Kadugli, Kenaand, New Halfa, Rahad,
Sennar, and Yambio), Group 3 scientists at the commodity stations and
speciatized conters (Food Research Center, forestry Research Center, Gum
Arabic Rescarch Station, Fisheries Research Center, and Wildlite Research
Section).

b . . .
Scale 1 to b -- at no tmportance; 9 of highest importance.,

the Sudanese extension service lacks both the staff and resources 1o
disseminate information.

Another anomaly centers on research goals. Scientists see cerain goals
as significantly more important than others in the conduct of their rescirch,
In contrast to their counterparts in developed countries, Sudanese scientists
view a wider range of goals as important. However, various subgroups differ
in therr pereeption of the most important goals. This would be relatively
unproblematic if there were no link between the maximization of particular
research goals and the flow of research benefits to certain groups; but this is
not ihe case. Fer example, successful research 1o inerease agricultural
productivity i most likely (o benefit literate farmers near experiment
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TABLE 4.3. SCIENTISTS' PERCEIVED BENEFICIARIES OF AGRICULTURAL RESEARCH

Scientists' Responses

Beneticiaries N 37

Farmers 29 46.8
Industry 15 24.

Extension/government 10 6.1
General public 4 6.5
Students/universities 3 4.8
Projects A _1.6
lotal 62 99.8

Does not sum to 100 due Lo rounding.

stations, processing and marketing firms able to purchase agricultural
commoditics at lower prices, and perhaps consumers—although if food
quality and nutritional goals are generally neglected, little or no benefit may
acerue to consumers. Similarly, emphasis on research to expand export
markets may benefit certain export-crop farmers while also raising consumer
prices for food crops. The promotion of community improvement may also
cost some groups and benefit others. For example, crops and livestock can be
protected through the use of chemical sprays, but such chemicals may
increase health hazards 10 larm workers, rural residents, and ultimately the
general public.,

Finally, the pursuit of any goal involves costs and benefits. It may
appear that the solution is 1o develep a system that maximizes benefits and
minimizes costs. However, this approach addresses only the issue of
outcomes; it ignores questions conceming beneficiaries and those likely to
incur costs. No simple cconomic cost/benefit analysis can resolve this
fundamental problem. These complex issues highlight the need for a more
informed, comprehensive agricultural rescarch policy.

CONCLUSIONS AND SIGNIFICANCE OI' THE STUDY

The current situation in the ARC combines opportunity with the frustration
ol inadequate resources. The stufl, soon to be augniented by additional
colleagues, is generally well-trained and highly committed to applied research
in agriculture. However, the facilitics, supplics, and other rescarch resources
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are inadequate for cven the present staff. Without adequate funding, the
available human resource potentials will be underutilized and possibly cven
lost to the system.

In summury, it is not enough just to provide funds for training new
scientists and technicians. Budgetary support for operational costs other than
salaries is essential, yet it is often neglected. Training and staff development
should be matched with the provision of recurrent funds and capital
investment to support their rescarch. Infusion of adequate funding and
resources for current operations, as well as for institutional development in
the ARC, should be a high priority of the Sudanese government and other
agencies interested in agriculural development in Sudan.,

In addition 1o analyzing the ARC research system and olfering
recommendations 1o ARC administrators and scientists, INTSORMIL
sociologists' "research of tescarch” provided an important and possibly unique
social sciencee contribution to agricultural development work in Sudan. First,
it treated the ARC in more than the cursory style of many external reviews of
rescarch systems. The study included in-depth interviews with junior
scientists as well as department heads and station directors, surveys of
seientists in training, and site visits to over hal? the rescarch stations in the
system. This provided multiple perspectives from a representative sample,
plus observations useful 10 both Sudanese policymakers and foreign
assistance agencies interested in strengthening the research capacity.

Sccond, this investigation complemented the work of other
INTSORMIL social scientists regarding farming systems, extension
structures, and marketing networks, ‘The study represented one of the fow
occasions in which all these essentiz! <ocial systems in the food chain were
examined in the same project.

Third, anatysis of the ARC system furnished U.S, biological scieniists
in INTSORNMIL with insights into the rescarch milicu of their potential
Sudanese collaborators. As with the CRSP structure, mternational
agricuttural development increasingly stresses collaboration between
scieptsts in developed wid developing countrics, Understanding agricultural
rescarch organizations is important for the suceess of collaborative efforts,

Fourth, international development analysts increasingly emphasize the
role of national agricultural rescarch for development. Investment in
agricultural R&D and its support services is currently a major focus of
foreign assistance policies. Therefore, well-designed studies of the researeh
system take on added signiticance for cuiding these investments.

Finally, studyving the research system provides new insights into the
interrelationships among research, extension, and producer clients. The Tocus
on research requires the reformulation of traditional views of information
flow between rescarch and extension. In this model, the rescarch system is no
longer taken as a given that provides value-(ree knowledge, Instead, it is
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viewed in terms of its internal and external dynamics and its broader
technical, social, cconomic, and political context.

NOTES

Portions of thi- chapter appeared in Lucy, Busch, and Marcotte 1983,
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Social Science Approaches to
Including Nutrition Re search in the
International Sorghum/Millet CRSP

Kathleen M. DeWalt and Billie R. DeWalt

Research in southern Fonduras as parc ol the Intemational Sorglhum/Millet
Project (INTSORMIL) began in 1981, The primary task of University of
Kentucky social scientists was 1o outline the socioeconomic constraints on
production, distribution, and consumption of sorghum-—an important crop
grown on the Pacilic coast of Central America. Conducted cntirely by
anthropologists and sociologists, this research was originally designed as a
diagnostic study within the faming systems research (FSR) frame vork (B.
DeWalt 1985; Shaner et al. 1981).

In this INTSORMIL study, significant components of the 'SR
"diagnosis” included the role of sorghum within the food system of southern
Honduras, ways in which agricultural rescarch could improve its role, and
potential nutritional consequences of agricultural change. As ficldwork
progressed between 1982 and 1984 it became cvident that most faming
systems research focused 100 heavily on production aspects of the food
system. SR needs to be supplemented by what we call "nutrition systems
rescarch” (K. DeWalt 1981, 1983: Richards 1932 Tripp 1982, 1984),

FARMING SYSTEMS RESEARCH FINDINGS

Since, the results of INTSORMIL's I'SR work in southem Honduras have
been reported in detail elsewhere (3. DeWalt and Alexander 1983; DeWalt and
DeWalt 1982; B. DeWalt and Duda 1985; Stonich 1986), the main findings
arc only brielly summarized here in order to provide a background for
describing the most important autrition systems research components and
findings.

From 1981 10 1984, research focused on three agrarian-reform
commenitics of the coastal plains and six communitics in two ccological
zones of the highlands. We found that sorghum is an extremely important
part of intercropping schemes in both lowland and highland communitics,

86
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These cropping systems have cvolved primarily in responsc to regional
rainfall patterns. Southern Honduras is marked by distinet dry (December 10
April) and rainy (May to November) sc2sons, 1owever, the approximately
1,600 mm average rainfall masks considerable variation in actual rainfall
from year to year. Also, a very distinct dry period called the canicula often
occurs during the rainy scason. Usually falling in July, the canfeula poses an
additional risk to cropping.

Maize is the basic food staple in southern Honduras, but it is a very
risky crop because of the rainfall patterns noted above. To minimize crop
loss, a maize with a very short growing scason 1s raised. The main crop is
planted in late April or carly May for harvest during the canicula in July. If
the rains begin late, or if the canicula begins carty, this crop may be lost.
Another maize crop is sometimes planted in August to take advantage of the
rains after the canicula, but this crop is cven more likely to fail. To
minimize risk and ensure some sort of harvest, farmers intercrop sorghum
with the carly planting of maize. This system might appear 1o make little
sense from an agronomic perspective because the plants compete for the same
nutricnts, but sorghum's greater drought tolerance is a distinet advantage.
Sorghum stays in the ficla long after the maize has been harvested. Because
photoperiod sensitive varietics are employed, sorghum does not Jower until
October and is not harvested until December, Cowpeas are also sometinies
added to the intercropping system,

Sorghum is used for three purposes in southern Honduras: as a grain for
making tortillas, the basis of the houschold diet: as feed for domestic
livestock, especially pigs and chickens; and as a cashi crop, large quantitics of
which enter the national marketing system, vsually as livestock feed.

In southem Honduras, Tand is increasingly being converted to pasture for
cattle (B, DeWalt 1983, 1986), and sorghum is becoming important within
the cattle production system. During the Iengthy dry season, cattle graze the
sorghum residues. Late in the rainy scason, landowners sometimes plant
dense stands of sorghum; this forage sorghum is pulled up, bound intc hands,
and stored for cattle fodder during the dry season.

In the highlands, sorghum and maize are planted as part of a shifting
cultivation system. Secondary forest is cut, and after two or three years of
cultivation, the land is allowed to retum to forest or is urned into pasture for
livestock. In addition to the increased conversion ol cropland into pasture,
there is growing evidence that fallowing cycles are being shortened (Boyer
1983, Durham 1979). Also, soit fertility is declining, and soil erosion is
becoming an ever-greater ecological threat (DeWalt and Alexander 1983;
Stonich T986). As a result, yields of basic grains in the region are dropping.
'n 1982, for example, the average yield of sorghum per hectare was only 540
kg; the comparable figures for maize and beans were 550 kg and 270 kg
respectively.
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The more productive lowlands are farmed mostly by large landowners
who plant cash crops (e.g., sugarcane, cotton, melons) and, increasingly,
pasture for cattle. A few agrarian reform communities were created in the
lowlands during the late 1970s and carly 1980s. In these communitics,
farmers often produce the same cash crops on land that is worked collectively
(Adclski 1983), but usually cach family is also allocated one or two hectares
for cultivating grains for houschold needs.

FSR rescarch conducted by INTSORMIL social scientists in nine
communitics in the region identiiied a numiber of toad-crop production and
storage constraints. The most important constraints were the erratic rainfall
patterns and the declining productivity (and erosion) of the soil. In
approximate order of importance, other constraints included postharvest
storage losses to granary weevils and in-field losses 10 birds, plant discase,
and insect damage (MeWalt and DeWalt 19823, These are all problems being
addressed by INTSORNILL agricultural scientists. Howaver, in our view,
more important than the FSR findings are the constraints and
recommendations identificd by the nutrition systems research,

NUTRITION SYSTIEMS RESFARCH

[tis increasingly evident that several decades of technological meaernization
and cconomic growtt have nol significantly improved the nutritional status
of marginal, rural populations. Consequently, there have been calls for a
reevaluation of the potential for agricultural R&D projects directly to address
nutritional problems damong rural populations (FAO 1982: Pinstrup-
Anderson 1981; Swaminathan 1984; USAID 19824, 1982h, 19840, [981b).
Arguments for the explicit inclusion of nutritional goals in agricultural R&D
have followed two related Tines.

‘The first is based on the reatization that presentapproaches to improving
the nutritional status of cconomically marginal rural people have not had, and
are not likely to have, a positive impact. Nutrition programs are probably
best suited for solving specitic nutritional problems in small target groups at
special risk (Beaton and Ghassimi 1979: Kennedy and Pinstrup-Andersen
1983, Pinstrup-Andersen 1981). Overall cconomic growth, where it has
occurred, has frequently bypassed rural areas. The notion that the benefits of
development will eventually “irickle down” to the nutritionatly at risk in
rural arcas has not been vindicated (Sclowsky 1979),

A seeond, relaied argument is that past failures to explicitly include
nutritional goals in, or o anticipate “ie nutritional impacts of, the
development of agricultural technology may have led to the deterioration of
nutritional status among rural populations, especially small farmers. For
cxample, in a review of nutrition, consumption, and agricultural
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development, Fleuret and Fleurct (1980) conclude that fcw programs to
improve the productivity of sms1 farmers have had a positive impact on
family nutritional status. Some n:ay cven have contributed to a decline in
nutritional status. Scveral studics of the impact of Plan Chontalpa in
Tabasco, Mexico, show similar results (Dewey 1980, 1981a, 1981b;
Herndndez et al. 1974). There, productivity improved dramatically, but only
the urban population's nutritional status was improved. Postmortems such as
these have led to a growing realization that, while agricultural techinology is
not nultritionally ncutral, the ways in which development projects and
changing agricultural technology affect nutritional status are not clearly
understood (Lunven 1982).

To tackle these issues, four arcas must be addressed in agriculturat
research programs aimed at improving farm-family nutrition. These are: (1)
targeting agricultural programs to those at greatest nutritional risk; (2)
understanding utilization of crops and the potential impact of new crops or
new varieties on overall diet, and predicting the impact of new agricultural
technology on food consumption; (3) recommending ways in which
agricultural R&D programs can improve the nutritional situation of those
most at risk; and (4) monttoring and evaluating program impacts on {ood
consumption and nutritional status. Each of these has somewhat different data
needs and requires a different approach to data collection and analysis. Below,
we itlustrate these needs and approaches with INTSORMIL social science
rescarch in southermn Honduras,

Targeting Agricullural Programs

Targeting agricultural research to groups at risk or to the nutritionally
neediest is a crucial first step in incorporating nutrition into agricultural
projects. As Reutlinger (1983) and others have pointed out, agricultural and
rural development projects often fail 1o redch the people whose nutritionat
needs are greatest. Information necessary for targeting rescarch and projects to
such groups is thus quite important, Several approaches to targeling are
discussed in Campbell 1985, Frankenberger 1985, Mason 1983 and 1984,
and Mason ct al. 1985, Joy (1973) and others (c.g., Valverde ct al. 1981)
have suggested an approach that includes identifying "functional classes™ (that
is, groups that are at risk because they share common problems, ways of
making a living, resource constraints, and other factors) for whom a set ¢of
recommendations can be made. The notion of functional classification in the
nutrition literature paralicls the "recommendation domains” (Byerlee et al.
1982; B. DeWalt 1985) of FFSR approaches to agricultural R&D.

The process ard outcomes of targeting include the identification of
specific nutritional problems, cither through surveys or the use of sccondary
data; the selection of specific at-risk groups, defined in terms of their unique
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nutritional needs and the constrainte they face in mecting these needs; and an
analysis of the etiology of malnutrition. Through such research, targeting can
identify crops and cropping techniques that can addr ss those needs through
agricultural research.

In the work of INTSORMIL social scicntists, targeting research 1o the
needs of the rural poor began with the identification of sorghum and millet as
important crops for investigation. Like most of the CRSP cormniodities,
sorghum and milfet have been relatively neglected interms of rescarch, cven
though they form the subsistence base in a number of regions ol the world
experiencing nutritional stress, Furthermore, the.e crops are most likely to
be used by groups at greatest nutritional risk. Improved availability of such
crops therefore should differentially benefi those most at risk,

In order o identify those houscholds at greatest risk of mahutrition in
southern Honduras and o document the pattern of sorghunt use in rlation 1o
nutritional needs e the region, we collected data on houschold nutritional
status and dictary adequacy, with an emiphasis on the use of altemative grains,
Extirvates of hoeschold nutritional status were based on anthropometric
neasurenments ol ciildren 60 months of age and under. Length was measured
in centimeters using an inlantometer for children unable to stand umaided. For
children able o stand, height was measured with o board i which a metal
meter tape had been nibedded. A sliding headboard was ased 1o read the
neight. Waight was measured to the nearest 100 SIAms, using a sprivg-type
Salter scale Tor children under 10 ke Childrenover 10 kg were wetghed using
adial-tace spring scale. Children's weight for age, height for age, and wetght
forheight were caleutated as a pereentage of standand asing the World Health
Organization stidards OWHOAAO 1070y

Ot all the children measured in the nine research communities, 655 were
less than 9547 of standard heiphn for age tthatis, stunted), but only 1347 were
under Y04 of stndard werght for sheir height cwasted). This pattern suggests
that two-thirds of these children expericneed undernutrition at some time in
their first five years of dife, but that acute undemuatrition, as measured by low
weigho lor current height, is less of 2 pronkem atany one time.

Dictary adequacy tor all families was analyzed using estimates of food
intake from 24 hour recalls of family mcals, plus a foed-use interyew tat
focused on the week belore the mterview date, Amounts of energy and protein
available to the houschold were caleulated andg expressed as a pereentage of
houschold needs. Protein and energy necds were caleulated using WHO
estimates of the requirements for individuals of the same age and sex as
houschold members. These figures were then summed for the household.

On the average, families mer 1104 of their cnergy needs and 2009 of
their protein needs. However, these findings mask considerable variation,
because 9% of the families did not meet their estimated energy requirement,
In contrast, only 1< of families failed 1o meet their need for protein, thus
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indicating that calories are a much more significant limitation than is
protein.

Although nuiritionists in the Ministry ol Health in Tegucigalpa and at
INCAP (Institute for Nutrition fcr Central America and Panama) had reported
that sorghuni was not an important food for direct human consumption in the
region, we found that this was not the case. Overall, basic grains, cither
maize or sorghum. provided 75% ol the encergy and 644 oY the protein
available to fumilies. However, use patterns for the dilferent grains varied
among (amilies. especially in the highland communities. Fumilies in the
poorest houscholds - those of tenant larmers and sharecroppers and those
headed by women -were much more likely than were Tandowners to use
sorghtm rather than maize, to use sorghum a greater percentage of the year,
and to purchase sorghum for (ood (Thompson et al. 1985). They were also
the femilies at greatest nutritional risk, Thus, improved availability of
sorghum would more Tikely benefit the most nutritionally at-risk segments
ol the highland communitic:..

Ip the Jowland agranan-reform communitics surveyed, the most
interesting variatien in sorghum use oceurred between vears. When lowland
communitics were otiginally surveyed in the sumimer of 1982, less thin
I of the fomities reported using sorghum. But a year-long drought
began with the sccond planting season in 1982, and the second muize crop
of 1R and the first crop of 1983 fwled Resurvey of the lowland
communities in 1983 showed that 25% of the famities were using sorghun,
While this was much fess than the 087 ot highland famities using sorghum
al the same time, 1t s o dranvatic inerease from 1982, The conclusion is that,
for towland connmunities, sorghun s most crucial in times of economic
hurdship.

Two specilic questions regarding the autritional problems of poor
Central American commuanities had been raised by hiological scientists. One

as whether there was aoneed inthe region Jor “quality protein” sorghum,
i.c., sorghum high in Dysine. The second question related to the finding by
some INFSORNIL biological scicntists that sorghum-based dicts increase
ascorbic acid requirements (Kloptenstein et al. 1981, 1983). This could be a
critical limiting factor because some research has suggested that ascorbic acid
may be a himiting nutrient in Central American diets (Futrell et al, 1982;
INCAP 1969),

With regard to the first question, although the dicts ol communities in
southern Honduras are poor, the Timiting factor appears (o be energy rather
than protein. The need Yor high-quality protein is, of course, greater among
small children than adults. We therelore surveyed children's diets separately
and Tound that children are differentially fed high-protcin foods, such as milk
and cggs. Our conclusion is that, while quality protein sorghum might
benelit groups with a severely limited dict, sufficient protein sources are
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available in southern Honduras and used so that the limiting factor
contrit:ating to protein-caloric malnutrition is cnergy.

Dictary data for ascorbic acid are not yet analyzed, but we have
documented the wide availability and use of fruits and vegetibles with high
ascorbic acid content. Qualitative data on the scasonal availability of fruits
and vegeiadles suggest that wild or cultivated fruits are available almost year-
round. During April, mangos and a wild fruit called riguilote are available. In
Aoril and May 1983, highland houscholds were also consuming
approximately 200 wild plums (jocoze) per week. The harvest of acerola
(nance), a wild fruit with one of the highest-known ascorbic acid contents,
occurs from May t¢ the end of June, A scecond harvest of mango begins in
August, These secord-season mangos are of inferior quality and are often
woriny; since they are not suitable for sale, they are more likely 1o be
consumed within the houschold. Throughout the tull, a series of wild fruits is
available until the rains end. During the dry scason, some focal citrus are
avatlable. At this time, 10, houscholds have more cash, and they appear to
buy more of the st e vegetables, such as cabbage and potatoes, Most
families cat cabbage several times a week, cither cooked or raw in a salad,
Market-basket surveys show that poratoes are purchased at Ieast onee a week
by almost all families, At the end of e dry scason, in February and Mareh,
cashew fruits ripen and constitute a lavored snack food.

Our information on the availability and use of ascorbic acid-containing
fruits and vegetables differs semewhat from other studies. We are templed to
conclude that beciause many of these Toods are gathered from the wild and
consumed casually, their use has been poorly reported in dictary surveys, The
incorporation of cthnographic methods into our survey research allowed us to
document the use of these foods. Whatever the final corclusions concerning
the effect of sorghum consumption on ascorbic acid requirements, from our
surveys there appear 1o be abundant sources of ascorbic acid available o
families in southern Honduras. Thus, improviag the production and
availability of sorghum for human consumption need no! focus on increased
ascorbic acid requircments,

Understanding and Predicting Potential Impacts

The sccond arca of investigation in the nutritional systems research
framework is the utilization of crops orother foods that are to b introduced,
improved, or made more available through agricultural rescarch. For example,
the introduction of new, more productive varicties of food crops would have
litle impact on Tocal dicts it suck varietios lack the characteristics that make
them acceptable foodstulls or i they are nutritionally inferior. Acceptability
is closely tied 10 methods of food preparation and the kinds of products that
result. For example, the grain quality characteristics that produce an
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acceptable porridge may be different from those for an aeceptable Natbread or
fermented beverayge,

Preparation techniques may, in themselves, influence the nutritional
quality of tood. The relationship betwren niacin availability and the alkaline
treatment of maize hos been recognizad for some time (Katz et al, 1974),
Where such relationships between indigenous preparation techniques and the
nutritional quality of a food are unknown, introducing new food crops
without anticipating the effects of propraation may impair dietary adequacy.
An analysis of the acceptability and imsportant organoleptic pioperties of food
crops must also inclulde an understanding of food beliefs and preparation
practices retating to the crops.

Sorghum has probably been a part ol southem Horduran die. - for about
160 years. The crieflo dandrace) grains used have been selected for their
appropriatencess as a food as well as tor their agronomic quahties. A wide
variety ol products are made from sorghum, many ol which are sorghum
cquivalents of feods also prepared from miaize.

For example, sorghum tortillas are prepared using essentially the same
method as for maize tortillas, The grain is "nixtamalized” by heating in an
alkaline solution of ashes or lime. The hot mixture is then allowed (o sit for
several hours or overnight. In the highlands, ashes are preferred in prepiiring
sorghum tortillas becanse the pericarp of sorghum reportedly peels more
casily than when lime is used. In the coastal Towlands, the available firewood
feaves a salty ash that is said (o be unsuitable foe preparing tortitlas; here,
lime is always used. Cooking tme for sorghum is rozghly one-tiird the time
for maize, or only about 10 minutes versus 30, Some wonien say the shorter
the cooking time, the better and whiter the appearance ol sorghum tortiltas. It
Lo also claiimed that sorghum tortillas equal maize tortillas in quality il the
sorghuny is not overcooked. Gvercooking is said 1o produce a less acceptable,
darker tortilla. After cooking and soaking, the grain is washed and the
pericarp removed. The grain is then ground ina hand mill and reground on a
stone quern. The resulting masa s formed into flat rounds and baked
for several minutes on a griddle. When some maize is available, it is
preferable to prepare tortillas using hall maize and half sorghum 1o streteh the
maize.

While the tortilla is the most common and important produci made from
sorghum, a number of other foods are also prepared. Rosquillas and rosquetes,
hard cookic-like products, are made from cither maize or sorghum masa to
which ground iresh cheese, sugar, and other ingredients are added. During the
winter months, popped sorghum is formed into balis using honey, to make
albarotes. A soft drink, agua fresca, is made from ground sorghnm mixed
with water and sugar. Sorghum masa cooked in water or milk produces an
atole, or thin porridge. In the past, a coffee substitute was prepared by
roasting sorghum that is first soaked to prevent popping and then ground 1o a
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coffee-like consistency. This could be used alone or mixed half-and-half with
coffee beans.

All the products mentioned above were recognized in all the
communities surveyed. In all areas, maize was preferred over sorghum for
tortillas and most other products. When we began our research, the extent of
the use of sorghum as a food was unclear. Consumption studies carried out
by INCAP (1969) did not mention sorghum, and the staft of the national
nutrition pranning commission reported that it was an insignificant part of
Honduran dicts. These omissions and misconceptions probably arosc from
people’s reluctance 1o admit to consuming sorghum, and from poor probirg
by interviewers unaware of the extent of sorghum use. Such findings reflect
the generally low prestige of sorghum.

However, the perceived acceptability of sorghum as a maize replacement
differs from arca 1o arca and from time to time. In general, sorghum is more
acceptable in highland communitics, where it serves as an insurance Crop in
the subsistence farming system. In the lowlands, commercialized agriculture
results in a dict that is more likely to be purchased; when funds permit,
maize is preferred. In INTSORMIL's first survey of Towland communitics,
few houscholds reported making tortillas from sorghum. Women generally
stated that, during the two or taree weeks of the vear when maize was un-
available, they would use sorghum. They claimed that the "hill people” were
sorghum users, not they. The second survey followed two cropping cycles of
drought. During the drought, resources were much more limited in the
lowlands than in the highlands. Because it was cheaper than maize, sorghum
was purchased far more frequently in the Jowland COMNMUNILICS; TCSPOLiacS
concerming its aceeptability as a human food became much less negative,

In sum, the most important grain-quality characteristics of sargham are
those contributing to gh-quality tortitlas. The most aceeptible sorghums
are those that produce the lightest colored tonillas, Shorter cooking time and
ease ol pericarp removal are also important. These desirable food-quality
characteristics, however, need to be balanced against other important aspects
of sorghum production. Postharvest storage loss 1o pranary weevils is a
significant constraint on sorghum availability. However, the most weevil-
resistant sorghuis may not be the best food-quatity ones. Several of the
“improved” varicties of sorghum previousty released in the region are more
susceptible to weevils than are the eriollo varictics. While this does not affect
the desirability of the grain when it iy grown as a cash crop for sale
immediately following the harvest, many people felt that the "improved"
viricties wers not suitable Tor home storage and consumption,

A second area of sorghum acceptability has to do with a very differein
“quality." In Latin American food classification systems, foods (as well as
illnesses and medicines) are classited as having an cssential quality that can
range from hot to cold. Sorghum is ranked as "cooler” than maize, which is


http:sorg'.ri

DeWalt and DeWalt 95

considered ncutral. Although not everyone still follows the traditional
hot/cold food classification system, some people report thai nursing mothers
should not cat sorghum tortillas because the coolness could sicken their
infants. Some nursing women will therefore prepare sorghum tortillas for
their families and maize tonillas for themselves. For children, however, all
sorghum-based foods are considered appropriate.

Even when they are considered appropriate and acceptable, sorghum
tortillas are belicved to be less filling than are maize tortillas. A frequently
reported formuta holds that five sorghum tortillas are as {illing as four maize
tortillas. This observation may relate to the controversy surrounding the
digestibility of sorghum protein and its effect on human nutrition. Studics of
children recovering from malnutrition show poor digestibility of sorghum
protein in a product made from whole ground sorghum (McLean et al. 1981),
However, digestibility appears to be affected by processing methods.
Sorghum that has been decorticated and heat-extruded has been found
stgnificantly more digestible (MclLean et al. 1981D). To date, however, there
has been little testing of sorghum prepared in traditional dishes, in contrast 10
the well-known finding that the preparation of maize for tortillas alteis the
avatlability ol 4 number of nutrients, including niacin and several amino
acids,

Since our research in Honduras, several INTSORMIL technical scientists
inave begun to investigate the digestibility of sorghum products prepared by
indigenous techniques. For example, in experiments with young pigs, Serna-
Saldtvar ¢t al. (n.d.) have demonstrated that protein digestibility of pearled
sorghum cooked ina lime solution is roughly cquivalent to that of similarly
prepared maize. The digestibility of protein in several Atrican dishes where
sorghum is cooked in an acid medium is similar to other staple grains
(Kirleis n.d.). Further testing of sorghum products prepared with traditional
techniques such as nixtamalization would be an important addition 1o
understanding potential nutritional problems in sorghum-based dicts.

Recommending Ways Agricultural
Research Can Improve Nutrition

A setof tentative recommendations emerged from our farming systems 2nd
nutrition systems rescarch. These were discussed formally and informally
with biological scientists, especially the plant breeder who has led
INTSORMIL's efforts in southern Honduras since late 1981, Input from both
social and biological scientists resulted in a set of goals that have guided
further sorghum R&D in the region.

Farst, it was decided that a sorghum improvement program in the region
would be valuable because sorghum is differentially wtilized by the poorest
members of wie population. The most resource-poor farmers grow the crop,
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and tk.c most resource-poor families include it more frequently in their dict.
Thus, improved sorghum production, especially by small farmers, would
likely intprove nutrition for those most at risk.

Second, it was determiined that the photoperiod sensitive varieties of
sorghum grown in the region are uniquely adapted to the ccological
circumstances. Early-maturing hybrids are suitable only for commercial
farmers in the lowlands. Targeting rescarch results 1o those most in need
would be better achieved if local varicties were improved. Furthermore,
double-cropping sorghum in the lowlands could greatly increase pest
problems because a suitable habitat for these pests (especially the sorghum
midge) would be present for a much longer period of the vear. Therefore,
breeding goals have focused on improving criollo sorghum varietics in
southern Honduos Some work on hybrids will be carried out, but only as a
secondary goul.

Third, improved varictics resulting from the breeding program should fit
within existing cropping systems and the Henduran government's relatively
resource-poor seed distribution and extension programs. Unlike hybrids,
varieties do not require an elaborate extension infrastructure because they can
be passed on from farmer to fammer, Famers already engage in such trading of
germplasm. In addition, Tandrace varicties are atready lairly high-vielding
given the conditions under which they are grown, The greatest hope for
improved vields may lie in a dwarling gene to reduce the height of current
varicties, thus allowing the plants 1o put more energy into seed production
and less into the stalk, Furthermore, reduction of height likely could be
accomplished without reducing the value of sorghum for livestosk. The tall
sorghum stalks are so woody that they are not very palatable for cattle.
Reducing the height while keeping feal biomass high is the goul.

A Tourth advantage of working primarily with local varictios is that they
already have several important grain-quality characteristics. For cxamnle,
their hard pericarp provides some protection against granary weevils, The
"best” existing varictics (in terms of their aceeptability as a human food)
wer identificd. and breeding goats centered on enhancing these food-quality
characteristics.

Fitth and finally, it was determined that there was no real need 1o build a
quality-protein component into the breeding program. The limiting factor in
the region is calories, so improved vields and grain quality are more
important goals for biological research,

Monitoring and valuating Program Impacts

As research continues and improved varicties are ereated, we fecl strongly that
their aceeptability to farm families in the region must be assessed. The data
we collected were useful not only for project planning, but also for social
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scicnce monitoring and evaluation of the effects of INTSORMIL R&D. We
hoped that during the course of the project we could continue Lo collect
anthropometric and houschold cconomic data 1o determine whether the
benefits of INTSORMIL rescarch were in fact reaching and assisting thos: for
whom they were most intended, but the social science component of
INTSORMIL has since been eliminated. Congequently, further monitoring
under program auspices will not be possible. Nevertheless, we hope
eventually 1o use the baseline information that we gathered to conduct a
meaningful evaluation of the impact of this CRSP rescarch program on
communitics in southem Horduras,

SUMMARY AND CONCLUSIONS

The inclasion of a nutrition systems approachi in farming systems research in
southern Honduras allowed us to directly address a series of questions
important for guiding and implementing biological agricultural research in
the INTSORMIL CRSP. Information generated by social scientists has had
an impact on the rescarch priorities of sorghum breeders and other scientists
working on issues of grain quality and utilization.

We have argued strongly for targeting rescarch to meet the constrainis of
small farmers, especially those who rent land. At the same time,
consumption data suggeat that much of the sorghum caten by such families
in southern Honduras is purchased. Henee, an increase in sorghum
availability in local markets with a decrease in price is likely to differentially
benefit those at greatest nutritional risk.

Information on sorghum acceptability and utilization has highlighted
the need to investigate indigenous methods of preparation, both to undersiand
the graiu-quality characteristics necessary o produce aceeptable foods and
to evaluate the nutritional significance of processing techniques. Finally, an
understanding of the place of a single commodity such as sorghum in the
dict as a whole is necessary in order to evaluate the impornance of the
nutritional characteristics ol altemative varietics in establishing breeding
prioritics,
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The Program and the Field: Social
Science in the Nutrition CRSP

Dorothy |. Cattle

Over the Tast decade, social scientists have actively promoted perspectives
that are both theoretically and practically complementary to other ficlds
investigating human nutrition (c.g., Cattle and Schwerin 1985; Fitzgerald
1976; Fleuret and Fleuret 1980; Greene 1977: Greene and Johnston 1980).
Nutrition as a discipline spuns conceptual-theoretical, methodological, and
empirical aspects ol a broad range of interests, concems, and academic fields.
It can be approached from a variety of perspeetives focusing on questions of
production and consumption. Nutrition rescarch increasingly involves
collaboration among many disciplines, posing the familiar problems of
achieving communication and common understandings. Experis from
different disciplines have very different points of view, as well as differing
scientific teenniques and tools to apply to nutritior problems,

There cannot be a single optimum approach to explaining malnutrition;
the ability 1o detect and respond to effects of inequities or inefficiencics in
food acquisition, production, and consumption is imperative. A systems
approach or a holistic perspective has often been offered o counter the narrow
perspectives commonly applied to nuirition problems. [lowever, these
holistic approaches have not been consistently effective in organizing our
knowledge or in manipulating our data on both the sociocultural and
biomedical aspects of nutritional phenomena. Individual scientists and, more
recently, multidisciplinary teams have attempted o combine the meaning and
importance of both aspects. The Nutrition CRSP represents one such effort.

The results of such a complex rescarch endeavor cmerge from an
interaction among scientific, sociocultural, and project contexts and not
merely from a research design per se. Even when social scientists are less
involved than are biological scientists in rescarch design, they may
nevertheless substantially influence adaptation of the design to the
sociocultural and project contexts of a ficld study (e.g., tguitlas and Garren
this volume). These design adaptations are not a simple compromisc, bul an
ongoing process in ficld situations. An important part of the field situation is

103



104 Nutrition CRSP

the project itself, a newly created context that CRSP anthropologists
addressed through design and operational recommendations, Although in the
late 1980s, analysis of Nutrition CRSP field data is Just beginning, prior
program phases illustrate the types of scientific integration that can be
achieved and the range of social science contributions 10 those efforts.

Because the Nutrition CRSP is structured differently than the agricultural
commodity CRSPs, 1 first descabe the planning and program organization
process. During the planning phase of the Nutrition CRSP, social scientists
from a varicty ol disciplines ianthropology, sociology, politicai sciencee,
psychology, and cconomics) participated in a scries of workshops to identily
specific rescarch issues: coavthored research proposals and the final planning
report; reviewed proposals fer individual projects under the Nutrition CRSP;
and served inadmimistrative roles. These programmatic and scientific
activities were esseradal o the integration of biological and sociocultural
aspects within the Nutrition CRSP and 1o the formulation of the initial
program  structure. A discussion of these activities follows the (wo
descriptive sections on the Nutrition CRSP's development.

Next,asampling of initial n-field social science contributions from one
of the three Nutrition CRSP projects, the Kenva project, is presenied. Field
implementation of the Nutrition CRSP in Kenyva involved a range of
comtributions from social scientists. However, here 1 limit discussion (o
social seientists” participation in site selection and their collaboration on
most phases ol in-field design and operations. These contributions broughi
the field situation into closer correspondence with the scientilic contest,

‘The conclusion discusses broader applications of the Nutrition CRSP
social scicnce experience to other situations and opportunities, including:
research integration of matuple disciplines; organtzational integration of
project within already extant structures: communiiy preparation and
participation; types and uses ol results, and the constraints and
responsibilitics of barving a large, complex rescarch study within a rural arca.
Additional social sciencee contributions will become evident only through
post-ficld data and policy analysis.

THE PROGRAM:
DEVELOPING AND DEFINING THE NUTRITION CRSP

The Nutrition CRSP grew out of a 1974 presidential request to the National
Academy of Sciences (NAS) for recommendations "on how [U.S.] research
and development capabilizies can best be applied” 1o major worldwide hunger
and malnutrition issues (Gerald Ford, cited in NAS 197Ta:ii). NAS Study
Team Nine was impancled 1o define research priorities for human nutrition:
it recommended determination of both cnergy needs and the effects of
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substandard encrgy intakes as a priority (NAS 1977b). The team pointed out
that the most widespread type of malnutrition appears to be inadequate food
intake resulting in inadequaice criergy intake. The NAS ranked the relationship
between food intake and human (unctioning first among the 22 priority arcas
documented by all 12 study tcams. The Academy's steering commitlee review
cmphasized:

Nutrition is fundamental to human life, performance, and well-being,
Levels of nutritional wetl-being both influence and reflect social and
cconomic development in every country. . . . Presently, nutritional
deprivation is doing immense damage to human lives and socicties
througho 1t the world. For a nation, widespread malnutrition can mean
impaired physical and mental growth and development of its children,
reduced working capacity and income of its adults, increased costs
from discase and health care, and high death rates. The intangible
costs of reduced human vitdity may be even greater (NAS 1977459,
64).

With USAID support, in 1977 the Committce on Intemnational Nulrition
Programs of the Food and Nutrition Board of the National Researct Council
held a workshop on potential research leading to a functional delinition of
nutritional status. Five major functional arcas were idenltified: discase
response, reproductive competence, work outputl, cognitive function, and
social and behavioral function (Food and Nutrition Board, National Rescarch
Council 1978). To further aehine such arcas and establish a rescarch program,
the University of California-Berkeley was awarded a planning grant by
USAID in 1978,

Planning the Program and Guidelines for Research

To determine what was known about the ways varied levels of marginal food-
energy mtake affect an individual's functioning in society, a multidisciplinary
workshop on cach ol the five functional arcas was held. Another purposc of
these mectings was to develop an international and interdisciplinary
multiproject research program. The workshops included about 80 scientific
investigators from developing and developed countries, representing a range
of disciplines. Two background papers were commissioned for cach
workshop, one from a social science viewpoint and one from a biological
perspective. Both were to present state-of-the-art knowledge and to suggest
research approaches.

The participant structure of these workshops encouraged consideration of
social science rescarch strategies and resulis. The various workshop
recommendations attempted to clarify the nutritional rescarch design and
some of its sociocultural contexts. The rescarch approach that emerged
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differed from most previous human nutrition field studices in three ways: (1)
nutritional status was replaced by food-cnergy intake as the independent
variable: (2) the functional consequences of marginal (mild-to-moderate)
malnutrition, contributing to the perpetuation ol deficient intake, were
incorporated into the rescarch designi and (3 behavioral as well as
environmental aspects and mterrelaiionshins within houschold units were
considered integral parts of the study, as dependent rather thar: confounding
varables.

Recommendations from the tive functional workshops were reviewed
with repard to feasibility, aeeeptability, importance, and relevance of such
studies 1o developing countries (DOS) at a sivih workshop attended by
experienced foreien mvestigators and stalf from  the World Tleahth
Organization (OWHO) and the Food and Agriculture Organization (FAO) of the
United Nations. ‘Their report, "Précis: Collaborative Researcli Support
Program on Intake and Funenon,” cmphasized DC perspectives (Calloway ¢t
al. T980:5 oy and enunciated eleven impartant points: (1) the unit of study is
the houschold: ) the mother child dyad is the dogical focal poing; (3) food
intake is represented by enerpy (calore) mtake consisting of a range of
habitual mildly o moderately restricted cnergy intakes: ¢4 resulting data are
generalizable 1o nutniion problems in developing countries, and are not
Country-specitics (30 certain core researcht determinants are neeessartly
commen o all Nutition CRSP country projects; (07 food intake is the major
mdependent variable: ©7) nutritional stitus measurement s an explanatory
mtermediate variable; 187 selected study communities are o be nohitically and
socially stable with fow nngration rates: (9) specilic research topics are
expected to have potential policy and program applications; (10) 1S,
standards for hunian research are o be followed . including obtaining the
informed consent of participants: and 1 1) benelicial services provided during
the studies are 1o be maintained Lpoi conclusion of the projects.
Additonally, for screnutic and ethical reasons, the précis strongly stated that
the preferred CRSE roscuarch approach should be naturalistic rather than
mterventionist. In nutntion: studies, the latter 15 an experimental, case
control, or supplementation design,

The précis served as the guideline for al) research proposals submitted to
the Nutrition CRSP Tor review. In 1979, grant applications were sent (o four
peer reviewers representing cpidemiology or statistics, nutrition with a
medical onertation, nutrition with 2 biological sciences orientation, and
social science or psychology, Ne, ihe proposed projects were prioritized by
ascientific advisory group. The resultimg integrated collaborative research
program plan wained USAID approval in mid- 1980, Funding and
admmistrative start-up occurred in September 1981 Central management
responsibility rested with the Institute of International Studies at the
University of Calilomia Berkeley. The Nutrition CRSP hired its own senior
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administrative stall’ independently of the institute, with daily central
management handled mainly by various social scientists. This association
with an intemational-oriented institute likely provided the Nutrition CRSP
with an appropriately broader context than it would have had if situated
within a medical or biological entity.

The program design incorporated three geographically detined research
projects— Egvpt. Kenva, and Mevico, Each addressed the same critical
questions regarding relationships between levels of food intake and human
physiological, behavioral, and socictal functions. All shared common design
clements or an initial core information base. Screening and community
selection required that baseline surveys combine nutritional and
sociocconomic indicators 1o estimate ranges of the major variables, plus
anticipated rates of biological occurrences (such as births) and social
ocearrences (such as attrition). Other aspects of the core involved scheduling
and coordinaling observations, measurements, and other protocols for data
collection. Some ol these routines needed to be matched to biological and
sociocultural events at the community, as well as the individual, level.
Additional information such as the nature ol tamily dviamics in relaion o
the mujor nutrition vartables, was also required. This eventually called for the
operational integration of clinical, biomedical, nutritional, and social science
data routines,

Early consideration also was piven to specifying collaborative formats 1o
be utilized across projects prior to, during, and after ficldwork to ensure
continued interaction of ideas, hypotheses, analyses, and other research
outcomes. The promonion ol colluboration wis an important part of prefield
deliberations Although rescarch findings from the Nutrition CRSP were
expected to have scientilic value, an equally important goal was o utilize
overall program and specific project findings 1o develop policies and potential
programs to lessen deprivation in the three host cour tries and elsewhere in
the world.

During almost 4 decade of prefield development of the Nutrition CRSP,
interest in the research priority regarding relationships between mild to
moderate malnutrition and human functioning increasad, partly through the
awareness: generated by involving a broad rasge of professionals in the
CRSP. The narrowness and limitations of previous approaches, such as
conventional anthropometic measures of human nutritional needs. were
recognized. Elements of the research design were also linked 10 broader DC
concems, as well as to those of other policymakers and planners.

Social Science Participation in Program Planning

Throughout the development of the Nutrition CRSP, anthropologists,
sociologists, political scientists, psychologists, and cconomists made
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significant planning and scientific contributions, Additionally, a number of
socially relevant issues were introduced by CRSP biotogical and medical
scientists.

Programmatic and administrative contributions. The planning process
continually involved many social science disciplines in arcas such as initial
scientific recommendations to the NAS: CRSP development workshops,
mectings, ar.d consultations; and in review, advisory, and administrative
positions. Socisl scientisis were coinvestigators on many ol the proposed
projects, and the rescarch proposals submitted reflected their influence. The
three projects selected all had social scientists as principal investigators (PIs)
or senior rescarchers,

Even prior to ficldwork, CRSP social scientists Teamed about the
strengths, weaknesses, interests, and orientations of their fellow investigators
and made use ol such informiation in numerous mectings and discussions. As
the CRSP was implemented, project investigators became adept at handling
scientific and programmatic negotiations across disciplines. ITndeed, all CRSP
scientists learned valuable cross-disciplinary: communication skills. But
social scientists perhaps absorbed relatively more new information, having
come from a social perspective into the center of a biomedical and nutritional
program where, from the outset, biological scientists were more focused and
knowledgeable on central nutritional issues. As social scientists fain more
skill in these situations, they in turn can better educate their colluborating
colleagues about social factors hiaving nutritional consequences. This
interplay not only sharpens social science contributions 1o biological
rescarch, but also points such research in socially meaningful directions.

During program development, several different viewpoints - ¢pidemio-
logical, anthropological, and analytic’  were introduced. CRSP participants
with an cpidemiological perspective viewed thematic data collection as Rl
primary research operation, whereas anthropologists expected a more flexible,
fickd-informed design. Investigators with an analytical viewpoint emphasized
carly and close linking of data collection with analytical models and
procedures. Negotiating these broad differences was an important process in
CRSP development, especially since a PI from cach project serves as a
rotating member of a scientific coordination board. Additionally, successfui
coordination across the Nutrition CRSP's three projects required reaching
consensus and i common understanding about the rescarch progran,

CRSP social scientists made a coneerted effort 10 integrate social and
biological perspectives during the planning phase. This was largely
accomplished through substantial investments of time, carly and continual
interaction with biomedical scientists, social scientists' uniform and cvident
presence in research decisionmaking, and other responsibilitics, such as peer
review,
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The DC perspective. Investigators from developing countries and
international agencies also established the place of sozial science in the
program. They stressed the social context by specilying the types of
communities to be involved and the houschold as the relevant unit of
analysis, Their firm recommendation for a naturalistic study also strengthened
the position of ficld-cxpericneed social scientists in the research program. By
adopting U.S. humun rescarch guidelines, especially informed consent, their
review raised another issue for social scientists. Anthropologists, for
example. are experts on problems of informed consent in ficld studics and
how to gam such conseni in varied and complex cultural, eductional, and
other circumstances,

DC professionals also raised scientific and ethical considerations
regarding the use ol rescarch results and the maintenance of community
services that might be initated during rescarch. The use of nutritional
rescarch for application wnd policy purposes requires interpreting results for
politicians, cconomists, o variety ol social scientists. and biotechnical and
medical personnel, Often these same professionals must be approached to
continue community services estahlished by projects. Therefore, biomedical
and social scientists need 1o be able o interrelate their tformation and to
foresee the implications of ongoing project operations, This can be effected
only it social scicntists are involved at a level commiensurite with their other
scientific colleagucs,

Contributions to research design. The CRSP emphasizes nutritional
rescarch from a biomedical perspective, mcluding traditional micasures of
nutritional status. Fhis cmphasis sffecied the role of social sciences within
the program’s scicntitic framework. Selection of the houschold as the
major study unit exemplities the evolution ol the common design,
Originally, the nutrition tescarch was thought of as houschold-based, that
is, as cmbedded i the dynamics of that social unit. The choice of
which heuschold members (o study then arose since there was a4 bio-
medical requirement 1o focus on the food intake of specific individuals
in relation 10 particular Tunctional outcomes. - ¢.g., mothers and their
mfants in relution (o reproductive success and growth and development.
Additionally, the choice of households evolved from elficiency considerations
ava research and a field Tevel. Finaliv, the household Became important for
the types ol individuals it contained and for operational and logistical
concerns. Thus. a biomedical focus and questions of research clcieney, rather
than a social dynamics emphasis, shaped the Nutrition CRSP's use ol the
houschold.

Although both anthropology and medicine tincluding some ficlds of
nutrition) are person-oriented, they examine people within very diffcrent
contexts. Anthropologically, the person is viewed as a social entity with
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attiendant roles, statuses, and responsioilitics, who inhabits an cnvironmental,
organizational, and institutiona! milicu. Medically, the person is viewed
much more individualistically, often both as paticnt and problem (Cattle
1981). Units commonly are framed biologically, ¢.g, as a reproductively
active adult pair or as a nursing female. Another aspect of viewing the
person medically is that cach individual accumulates a corpus of data, an
empirical history of attributes. The milicu is absent, as arc socioculiural
processcs.

Social scientists thus have a difficult task. There are usually few
opportunitics to insert social theory into a scientific framework already
ceasidered adequate to accommodate nutritional rescarch. In the Nutrition
CRSP, however, the biomedical rescarch camie to be seen as so daunting
that sociocultural complexitics were added o the scientific discourse
in certain, somewhat expectable, wavs, For example, social scientists
provided necessary predictions about the phasing, sequencing, and rate of
the research that affected study design. Not surprisingly, part of their
work was to furnish background data, too. However, CRSP social scientists
also were able to build ongoing social data collection into the rescarch
design in conjunction with the biomedical procedures. Because most of
the original CRSP social scientists had training or rescarch experience
in nutrition, they were more influential in integrating methods and issues
in social rescarch with the variety of nutritional techniques required by
the design. Another fumiliar role for social scientists is facilitating
implementation of the R&D design. In the Nutrition CRSP, this
contribution was made more challenging and anthropologically in-
leresting because social scientists had been brought in at the program's
inception.

The resecarch design derived mainly from scientific and policy
concerns for specific arcas of nutrition. Although many scientists involved
during the planning and design phases acknowledged the importance of the
complexity of human society, thit complexity was not the basic theoretical
framework for the nutritional investizations. However, even with its
strong emphasis on a nonsocial framework, in its long cvolution the
Nutrition CRSP involved social scientists carly on, in several capacitics,
operationally integrating them into the rescarch process across the life of the
program,

THE FIELD: THE KENYA PROJECT

In February 1982, the Kenya project began host country operations. This
section describes some of the substantive social science contributions to field
implementation of the Nutrition CRSP in Kenya.
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Site Selection

Kenyan and U.S. colleagues together defined site selection in terms of both a
study population and a spatial arca, thus incorporating a range of social and
practical concems into the criteria specified by the rescarch design, This
definition in part derived from the ficld experiences of hosi country scientists
and the U.S. anthropologist. Besides design requirements, site selection had
to tiake into account governmental recommendations, present and potential
fogistic problems, overall convenience, and the likelihood of scientific and
operational success. Also, selection had to be conducted relatively quickly and
clficientdy. This meant it had to use basic information and be done right the
first time. For a project as large and complicated as the Nutrition CRSP,
carly ficld mistakes could be very costly in time, money, and data, There
were ciso broader social ramifications if the project were later re-sited:
distup:ion of local commitments; relocation of emplovees: and the creation
ofuncertaraty among officials, staff, and potential participants,

CRSP investigators involved in site selection usually represented three
viewpoints - anthropology, commurity health, and nutric;on. Site selection
was mainly based on a three-way evaluation of social interaction and
interpretation, Kenyan field experience, and nutritional assessment in relation
1o design needs. Under these circumstances, seiection was tirst of all 4 social
process, among the participating collcagues as well as between them and the
people visited in potential fickd sites. Precise nutritional and other criteria
were important but not domisant because the data necessary 1o ensure the
scientific suitability of the selected sites would not be avaitable until well
mto the main study phase ol the project. Judgment therefore relicd more on
what was scen, heard, and discussed, and less on what was measured. The
selection teams understood this process, thus reflecting their appreciation of a
broad scientific perspective and their willingness 1o base decisions more on
social information. "The team anthropologist presented and evaluated this
information and linked Kenyan field expertise and social information to the
nutritional data.

Embu District in Eastern Province was the favored administrative unit
tor the Kenya project. Several one- or two-day surveys were made in various
parts of the district. These visits emiphasized different activites and a range of
individuals occupying ditferent sociocconomic roles. Although provincial and
district officials sometimes accompanied the selection team, at other times
the team met with local officials and residents without attracting undue
attention. Therefore, at least some visits were "naturalistic,” as opposed Lo
“ormal," for both the CRSP investigators and the local population, This
allowed the anthropologist 1o evaluate potential sites based on factors more
closely resembling an actual field situation,

A key information arca was people's pereeption of the nroject ang their
willingness to participate. The site selection team had to develop an
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explanation of the project that was understandable both to potential
participants and local officials. With a grasp of the intended project, chicfs
and other [eaders were better able to evaluate it from the standpoint of their
levels of responsibility, potertial sociopolitical risks, and possible benefits,
They could also assess how the project would or would not fit in their area,
g, with regard to the availability of the required houschold types and the
potentials for local houscehold support and participation. The anthropologist
refined the "CRSP explunation” in accord with officials’ reactons and
questions plus Kenyan investigators' interpretations. Through repealted
explanations of the proposed project, the selection team also became aware of
the Tocal inhabitanms” concerns and expectations. 1n the process ol creating
usclul explanation responsive o these expectations, an important
anthropological contribution was to build in jocal understandings ol the
CRSP.This was crucial o initiating and sustatning participation by 4 range
ol individuals, as stipulated nthe research franiework.

The selection process iself consisted ot o two-way ¢aluation, including
local Teaders” views of the selection team as representatives of the project, and
the team’s assessment ol Tocal leadership and other criteria n relation 1o
research and project requirements, The anthropological partor this evaluation
went bevond specilic quantitative critena o consider feastbility from the
vicwpoint of hoth local populations and individual CRSE rescarchers.
Additionally, anthropological hnowledge of Tocal infrastructure and
interpersonal relavonships establishied durimg site visits influenced the
eventual operational desivn of study ke censuses,

In-ficld Desivn and Operation

Although the Nutrition CRSE rescarch design was developed for use across
Egypt. Kenva, and Mesico, the Kenya project design had 1o be created e
novo socially, spatially, and structurally, for it 10 be appropriate 1o its
context. Congruence amony these dimensions, the program design, and the
different CRSP disciplines had o be achieved. This was not a linear or
immediate process. Other ficld actions concerned bringing CRSP rescarch
expectations o the reality of a population more familiar with applied
activities. A clear distinetion between research versus applied projects had to
be drawn without rusing inappropriate expectations or creating unnecessarily
negative redactions,

Social scientists contributed 1o in-tiekd design and operations in a varicty
ol ways. Antiropelogicad responsibility was especially broad during carly
fickd phases. It spanned personnel matters: operational design, scheduling, and
mapping: initial ficld interviewing; destgnating and designing a pilot area for
ficld-testing; pretesting research protocols; and sclecting the study
houscholds. Thus, the anthropologist created and supervised a variety of
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CRSP activitics requiring the attention and understanding of local officials.
Here, three specific examples of anthropological contributions 1o in-ficld
design and operations are presented, drawing upon the realms of
communications, spatial units, and disciplinary structures.

Communications. One outgrowth of site selection was a sensitivity to local
patterns of communication. These patlerns were assessed from a social
science perspective and then incorporated into all ficld operations. For
cxample, village chiefs customarily call and officiate at community
meetings., The project therefore adopted this forum to disseminate
information about its activitics, providing the chici and his counsclors with a
description of the entire scope of the CRSP. Continual anthropological
involvement ensured that these individuals received complete social and
nutritional explanations and indormation

Along with local residents and staff, the most senior project personnel
attended these community meetings. As noted, a major initial purpose of the
meetings was (o introduce and explain the project and request the support and
permission ol the local population to start field operations. At these
meetings, local officials spoke of the relationships between their specilic
responsibilitics and CRSP activitics, noting political, social, and cconomic
concerns. Other local groups also contributed to these initial meetings. For
example, a theater troupe presented an original play about malnutrition. A
women's organization or church group might also add to the meeting. Project
staflusually were unaware of these events ahead of time and had no control
over their content, In addition to comments and speeches by residents, there
wis always a question-and-answer period. Senior ficld staff answered for
functional arcas, while the anthropclogist covered community infrastructure
and environmental information, houschold and individual levels for child
development and social Tunctions, and specific activitics related 10 other
functions and project operations (c.g., training ficld personnel, setting
policies on confidentiality, piloting questionnaires and other research
methods and selecting households for inclusion in the study sample),

When cither the residents or the project personnel perceived that a
mecting was needed, the chief and his clders would ascertain its purposc and
arrange a time. Later meetings included public explanation of new procedures
that were not well understood or accepted by participants (skinfold
measurements and drawing blood are two examples), introduction of
additional local staff, and expression of project commitment to the local area.
Meetings were thus held for explanatory, expressive, and problem-solving
purposes at different points (introduction, transition, e1c.) throughout the
project. These meetings served the population and the project well. In part,
they derived from the carly experiences of the anthropologist on the site
selection team,
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Another major communication cffort was creation of a liaison role for a
Kenyan field staff member experienced in government surveys. This liaison
and ombudsman position evolved out of this individual's work with the
anthropologist during carly ficld operations. His tasks included monitonng
local ficldworkers' retationships within the project and the Tocal area,
identifying communication problems between senior stafl and local staff,
reporting community dissatisfactions with any aspect of the project, and
generally helping to resolve any relationship problems. The project succeeded
in large part thanks to the skills and knowledge of this liaison agent and to
the contiual heavy investment of project time and attention in local
communication in all its forms. The project's relationship 1o the iocal area
was i continuing issue for CRSP social scientists, who emphasized its
importance throughout the design of ficld operations. There was always a
way for any individual on the project or in the community 1o get the
attendon of those in charge. Thus, the project was never distanced from the
community,

Spatial units. The spatial «design of the project gave it a manageable
identity for both residents and staff, Study houscholds were dispersed over 60
km? of rural landscape. The anthropologist suggested that this expanse be
divided into four operational clusters, with cach cluster containing
approximately the same number of houscholds (about 70), a ficld office, and
the required complement of ficld teams. Whether participating in the CRSP
or not, residents in cach cluster could thus become familiar with focal stalf
and project facilities. Since most stafl Hived in their assigned clusters, they
developed social, as well as work-related, persona. They thus became visible
in familiar community concxts as well as in their research reles. By
breaking the spatial design into clusters, field teams wers able to establish
closer working relationships among themselves and 1o view the project "as a
whole” on a small scale. Based on the anthropologist's initial in-ficld design
suggestions, this farge rescarch project was operationally and spatially scaled
down with no loss of scientific intent.

Disciplinary structures. The project devised a team approach to data
collection. Kenyan ficldworkers were divided into teams related to the major
arcas of data collection on the Nutrition CRSP—namely, food intake, and the
functional arcas of reproduction, growth (anthropometry), development
(cognition), activity (social development and child care), morbidity, and
houschold social and cconomic characteristics. Senior staff worked almost
daily with one or more teams in their arcas of expertise. This structure gave
senior staff in all disciplines (from pediatrics and nutrition Lo psychology and
anthropology) a ficld awareness of cach functional arca. At the same time,
ficldworkers were better able to relate to their fellows assigned to very
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different tasks who nonctheless shared similar expericnces in coping with
tight schedules and rescarch-related cvents. The result was closce integration of
the diverse disciplines involved in the Nutrition CRSP. It was not perlect,
but when it did not weuk, it was lairly casy to identily the problem spot and
the reason for its existence.

In developing these in-field design and operation strategies, social
scientists were structurally and scientifically in contact with other disciplines.
Project success depended on anthropalogical experience and expertise as
related to other specialtics and the rescarch framework, not for any singular
social scicuce contributions. The more pervasively anthropology was
integrated throughout rescarch operations, the more it contributed to project
success. Within the Kenya project's team framework, social scientists
devceloped procedures, designs, and information that were then used or refined
by other scientists, and vice versa. For example, the anthropologist provided
ficld oricntation and training in interviewing techniques to the original staff;
and subsequent specialized training incorporated part.. of this program; also,
periodic retraining developed from this carly anthropological experience.
Biomedical concerns about data quality control then were fit into a well-
cstablished orientation to staff performance. The essence of tcamwork
includes such embedding of contributions in the rescarch endeavor, The
internal and external social structure of the Kenya project worked to the
advantage of both participants and rescarchers,

APPLICATIONS O THE NUTRITION CRSP EXPERIENCE

Social scientists have had varied roles and responsibilities during the long
cmergencee of the Nutrition CRSP program and the ficlding of the Egypt,
Kenya, and Mexico projects. I rom a disciplinary viewpoint, there were both
opportunitics and constraints to this involvement. Several are discussed
below and are then related to possible applications of the CRSP experience 10
future intcrnational agricultural R&D projects. However, these and other
aspects of social scientists' involvement in the Nutrition CRSP deserve fuller
cvaluation by scientists from all three projects. Indeed, such an cxtensive
cvaluation would be a useful social science contribution 1o our CRSP.

Opportunities and Conslraints

As noted in previous scctions, several senior social scientists joined the
Nutrition CRSP at its inception. Social scientists were also situated at
various other places in the program structure. This carly and wide-ranging
involvement provided not only a disciplinary voice, but also a disciplinary
contact point for other social scientists more distant from the program and its
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development. Through the prominent use of social information and
anthropological ficld expertise by the original senior staff, the Kenya project
followed the social science concept of a "naturalistic” and community-based
ficld study in almost all respects. This initial social perspective was
successfully maintained by all subsequent disciplines, and it guided them into
the ficld and made their emtry smoother.

The Kenya project maximized and emphasized its localness, despite the
fact that it formed part of a highly visible intemational program. Again, ihis
was partially due to fitting project operations consciously itito a field context
and to recognizing explicitly the complexity of the rescarch. The project was
integrated at the local field level, with most important activities and both
Jjunior and senior staff involvement oceurring mainly at that level. Host
country and ULS. universities were connected directly to field opcrations and
the project’s administrative structure. The cluster structure made the project
compatible with local infrastructure (road systems, health facilitics, schools,
cete.) and other conditions,

As a biomedical endeavor, the Kenya project could have been based in
the local medical infrastructure, but this would Eave been unnecessarily
limiting. Contextualizing the project within communities won more active
support from local government, village leaders, and residents, Although this
placed more responsibility for project success upon local actors, it also meant
greater recognition for them. The project was incorporated into and visible
across the social landscape, in full view and under broad obligations; an
important part of individuals' participation in the project was the satisfaction
of contributing to something larger than one's usual situation. This seemed
to be true for both local sesidents and project staff.,

Despite tiw saccesslul integration of social perspectives into the project,
anthropologists on the Nutrition CRSP felt some constraints. The program
emphasized postulated relationships between ond among biomedical,
nutritional, and behavioral variables. People were viewed as biological, not
social, entities, and data collection was timed to a biomedical rather than a
soctal framework. This made it more difficult for CRSP social scientists to
collect and interpret their information in a manner thai would clfectively
inform project rescarch proceduics, For exampiz, although Kenyan and U.S,
social scientists conducted case studies on houserold dynamics to be used in
refining rescarch protocols, the studies were scaeduled oo late in the
preliminary project phase to be completed and analyzed for this purpose.
Similarly, the collection of quantitative data on climate, agriculture, and
activity patterns was delayed, scaled down, or scheduled so as not to impinge
on biomedical protocols and project resources. Anthropologists also felt
somewhat coastrained by having to work within a fixed rescarch framework
that had not been developed out of the social and field contexis of the
particular culture. By concentrating on biomedical and nutrition issucs, this
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framework placed secondary emphasis on social relationships and typical
anthropological approaches and information.

Inaddition, the research framework stressed abstract biomedical research
concepts and needs rather than readily comprehensible, local needs. There was
therefore some tension between this "blueprint” approach and the more field-
oriented "learning” or "processual” design model (e.g., Berg et al. 1973;
Cemea 1985; Korten 1980; Thomas 1985; Winikof!f 1978y with which sociul
scientists are more comfortable. The "blueprint,” or preset design, also
limited the collection of social information. Because of the nature of the
primary information to be gathered, data collection schedules had to be rigidly
adhered to, with biological neceds and goals taking precedence. Such
constraints are not unexpected by social scientists on bionutritional projects.
However, a closer examinatien of these limitations may prove fruitful for
later phases of the Nutrition CRSP's analytical work, for application of
CRSP data to policy questions, and for future planning of multidisciplinary
projects.

Applications

The Nutrition CRSP experience as described here applies to seveeal dilferent
arcas; one is participation. In a ficld situation, it is obviously necessary 1o
bring together several sets of participants who may have very different roles
and perspectives. For example, one individual may be serving as a local
subject ol the inquiry, another as alocal inquirer, and a third as an expatriate
scientist. What is the signiticance to the local community of such varied
participetion? A project's impact is channcled partly through the ways people
participate in and thus experience the project. That is, there is both a personal
and social impact on participants that affects the community. Although
biomedical rescarch projects usually characterize participation by numbers of
subjects or rates of attrition, much less atiention is given to other,
soctocultural aspects of participation. The fatter ditfer from one field situation
to another and can provide important information about project sustainabitity
and success.

Nutrition CRSP findings are important to rescarch issucs ia several
disciplines, but the program's outcomes can have applications bevond
scientific interests---for training, community development, project desipn,
institutional coordination, and policymaking. The latter has always been an
explicit goal of the Nutrition CRSP. Other, tentative steps toward
broadening the importance of this CRSP's results will be taken, but attention
and financial support for making them widely available for a varicly of
purposes is limited.

In general, programs have begun to make theie information rore
accessible 1o colleagues in developing countries. The collaborative format of
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the CRSPs cnsures this practice. However, such ¢fforts must go beyond just
leaving a data set behind. Results have to be available in-country to others
with different purposes and arcas of expertise. For cxample, clear
documentation is important, especially when computer data bases are very
complex. Similarly, scientists should deseribe all their protocais in a manner
that makes them potentially replicable. Another consideration is the reporting
of results. Programs such as the CRSP typically produce government-style
reports and acadenic papers, which may not be cnough to make project
information more broadly accessible and applicable. The dissemination and
impact of project information is an arca that could benelit from closer social
seience serutiny,

The experience of the Nutrition CRSP in integrating multiple
disciplines across different phases of program development may serve as a
model for future R&D, 10 be examined for ils processes and structures and
reworked for other circumsiances. Disciplinary integration in the initial
phases of ficldwork was accomplished in several wivs. Forone, because Tocal
explanations ol the CRSP were needed, field staft found it neeessary 1o
conceptualize and cnunciate all project activities and aspects as a coherent,
understandable whoie. For another, the orzanization of field teams by
functional arcas and the daily contact among them meant that disciplines
could not beconwe isolated from cach othor, Freauent interaction beiween and
among scoior personnel wnd Ticldworkers also increased disciplinary
integration. Morcover, since research in somie functional areas required input
from two or more disciplines or specialists, this prompied recognition of the
need Lo solve problems by appealing 1o a variely of expertise. Early
recognition that social information could have mujor cffects on project
functioning - c.¢.. through guiding operational design or erhancing the
project's conmmunity reputation  increased respect for and integration of the
social sciences involved in the field research. The cmployment of a full-time
liaison person with the prerogative 10 move across research arcas with
inquirics and solutions 1o operational problems also kept the project
operationally integrated across disciplines.

Organizational integration within the physical and social dimensions of
the rural study arca also contributed to  smoother operations,
Organizationally, the Kenya project was reminded of its community base.
The project seemed to be regarded as a Large, somewhat unusual local entity,
but a part of the study arca nevertheless. The many houscholds not directly
involved in the daily rescarch activitics recognized the project’s presence by
raising community concems regarding it and its staff. The preject promptly
responded to all such inquirics and pereeptions. This kind of community
interaction was an ongoing project responsibility, and staff time was always
available to handlc it.

Partly because of its size, but also because of its base within the broadcr
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community, the project was not relegated to an obscure, impersonal comer of
rural activity. This was important for a rescarch effont that had to overcome
the arca's unfamiliarity with nonapplicd activities and eam public acceptance.
It may also be a mcasure of the Kenya project's success in translating abstract
rescarch gozls into something organizationally and operationally meaningful
to the community.

Nutrition CRSP social scientists, along with their colleagues in
other disciplines, contributed to these efforts through an understanding of
the local arca and of the rescarch program on food intake and human
functioning. Over the decade of the Nutrition CRSP's development,
anthropologists helped clarify a new model of communily nutrition and &
different set of questions about the natritional vulnerability of populations
(Paolisso and Baksh this volume). Early involvement of anthropologists
shaped the scientific guidelines for ficldwork. Functioning as scnior team
members, anthropologists brouglit the scientific and the operational, the
biomedical and the sociocultural needs of the CRSP into closer
correspondence.

NOTES

The Nutrition CRSP/Kenva Project is supported by USAID Grant No. DAN
1309-G-SS-1070-00. The author, an anthropologist, was a senior investigator
on the project from 1981 1o 1985, and was involved in program planning
from December 1978, Kenyan sociologists Benjamin Nyaga and Duncan Ngare
paricipated in the field study beginning in late 1983, Other social scientists in
the Nutrition CRSP made substantial contributions 1o the issues discussed here.,
Collaboration with Eric Carter, the ficld dirzctor during most of the carly
project ficldwork and the main study, and with Pls Nimrod Bwibo and Charlotte
Neumann is gratefully acknowledged.
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Anthropological Contributions
to the Study of Malnutrition:
The Nutrition CRSP Kenya Project

Michael Paolisso and Michael G. Baksh

Few people need o be reminded of the debilitating consequences of
malnutrition. Throughout the developing world, fack of adequate food is a
constant threat to individual health and socictal well-being. Yet, the causes
and consequences of nsutticient nutrient intake are not well understoad.
Herein lies a major challenge Tor researchers from both biological and social
scienees. Two disaplines. nutrition and anthropology, have obviously
important toles (o play, and they have recently joined efforts in the study of
malnutrition and 1ts consequences,

Because the history of jomt research efforts between anthropologists
and nutritionists s short, we are only now beginning to realize the
rich possibilities for combimng their respective research focuses (Jerome
ctal. TO8O). Using the Kenva project as an example, this chapter discusses
specilic arcas wheremn sociocultural anthropelogy and nutrition rescarch
complement cach other. First, we examine simitarities and differences
between anthropological and nutritional approaches to the study of chronic
mild-to-moderate malnutrition. Anthropological contributions to the
Nutrition CRSP's study of the functional consequeaces of such malnutrition
are then outhined. In particular we review the Kenva study's major
anthropological data components and detail two research methodologies that
pliace the project's core nutrition hypotheses ina broader social and economic
context.

ANTHROPOLOGISTS AND NUTRITIONISTS

Anthropologists and nutritionists employ complementary approaches to the
study of malnutrition. Historically, the former have looked first at the
sociocultural contexc ol tood, primarily employing observational techniques;
the latter have focused on the biological dimensions of nutrition, taking more
experimental approaches (Harrison wnd Rittenbaugh 1981), However, these
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differences are becoming less pronounced with the growing recognition of the
importance of studying dictary intake in a behavioral context, Today,
anthropologists and nutritionists share a more holistic perspective,
conceptualizing nutrition as a result of complex social and biological
interactions.

As evidenced by the CRSP project discussed here, nutrition rescarchers
have abandoned single measures of nutritional adequacy in favor of a broader
functional definition. While they still conduet quantuative nutrient analyscs,
they arc expanding the range of variables hypothesized as causally related 1o
varying levels ol food intake. Changes in individual growth, reproduction,
illness, and physical work are seen as functional outcomes of the quantity and
quality of nutrient intake. To establish the: causal linkages between food
intake and functional outcomes, analysis must acknowledge that the
functional relationships exist in a sociocultural context; henee hunran beliefs
and behavior must be integrated as intery cning variables.

Integration requires input from social scientists traincd in the
investigation of the behaviorai and cultural components of growth,
reproduction, illness, and work. The anthropologist's role is to articulate the
outcome measures ol interest to nutritionists with other components of the
sociocultural system. This task calls for the systematic collection of a broad
range of sociocultural data that can he integrated into the functional outcome
models generated by nutritionists,

FUNCTIONAL CONSEQUENCES OF
MILD-TO-MODERATE MALNUTRITION

As Cattle (this volume) points out, chronic mild-to-moderate malnutrition is
a health and social problem warranting increased research by nutrition
scientists. No precise estimate of the number ¢ individuals suffering from
chronic malnutrition is available, Iis symptoms and conscquences are not
well understood, and it is therefore difficult to define and measure. Agreement
is unanimous, however, that the problem is rampant throughout the
developing world (Behar 198 1),

The litle information that is available suggests that while 15-3% of
children worldwide show signs of severe protein-energy malnuirition, at least
10 times as many children have symptems ol less severe malnutrition
(Bengoa and Donoso 197-1), Also, there are many claims that in developing
countries 50%.-60% of children under § years of age suffer from chronic
moderate malnutrition (Behar 1981:237). In Kenya, for example, an estimated
30% of the children studied in the Kenyan National Nutrition Survey are
subject to chronic mild-to-moderate protein energy malnutrition (Govemment
of Kenya 1977, 1978/79, 1982). Another study concluded that 25% of
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Kcenyan children under age 5 are moderately malnourished, defined as 60%—
75% or 70%-80% rcference weight for height (FAOQ 1977).

The Nutrition CRSP began rescarch on the consequences of mild-to-
moderate malnutrition in & global context. The comparative rescarch model
cmployed resulted from the combined cfforts of the three Nutrition CRSP
projects in Egypt, Kenya, and Mexico. The program did not completely
discount malnutrition indices derived from nutrient requirements
mceasurcments, usually expressed in calories/day--c.g., 2,700 cals/day/70-kg
male (NAS 1974)-or from anthropomeltry (c.g., height-for-weight, weight-
for-age) or biochemical analyses. However, it aimed 1o cxplore more
comprehensive explanations of malnutrition. Specifically, the CREP
conceptualized malnutrition within a functional framework that sought to
correlate food inake with individual performance in several criticat functional
arcas, defining malnutrition as

a state in which the physical function of an individual is impaired 10
the point where she or he can no Jonger maintain adeguate per-
formance in such processes as growth, pregnancy, lactation, physical
work, or resisting and recovering from disease (Pacey and Payne
1985:24).

The program stressed investigation of five categories of lfunctional
outcome of modcerate malnutrition (the independent variable): (1)
cognitive/psychomotor skills developnient; (2) physical growth and
nutritional status; (3) severity and frequency of illness episodes; (1) level of
resting metabolism and activity expenditure; and (S) cultural practices of
health and sociocconomic importance.

These five categories are interreliated and subsame more specific
interactions. The model is therefore primarily i heuristic device for
organizing research and saggesting more specific hypotheses. Six major
research hypotheses were formulated (Tuble 7.1). They constitute the rescarch
core of the Nutrition CRSP. The hypotheses are explicit and overlapping.
requiring a wealth of detailed sociat and biological data. The field research
teams laced three major challenges in developing the necessary data collection
methodologics: (1) cach specialist needed 1o adjust collection procedures to
the ethnographic setting; (2) the measures had (o be applicable to the research
interests of different specialists; and (3) the methodologies needed to be
synchronized so that information was collected at intervals relevant to the
various rescarch interests.

The Kenya project, undertaken by the University of California Los
Angeles (UCLA) in collaboration with the University of Nairobi, involved
nutritionists, physicians, psychologists, cpidemiologists, and anthro-
pologists. The project investigated the biological and social consequences off
chronic mild-to-moderate malnutrition among the Embu people of central
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TABLE 7.1. MAJOR RLSLARCH HYPOTHESES TESTED BY RUIRITION CRSP

H Maternal tood intake durin regnancy and tactstion influences the
la | g pregn . . ,

infant's cndowment At bivth and it development during the first six
months ot breast-toed ne.

Hlb Materna! intabe ATy preginie y and e Uit fon it fuend oy maternal
Child care and <anitation pract 1o foorelation to the intant

|
H73 tood intake ot the tadiio Arina the ber tod tram 1#=30 months af tects
26

the toddler’ MDAy Dok we Gt prychielogical deveiepment

H7b Maternal jontake ST U e el G et it ernag | child care and
T osanitation practioe in relation to the taddler,

“3] food intake o1t P e ond chiid artects herdhis morbidity and
¢ behavior, including © hool pertormance.

Foad intuake o1 the mother id Tather intiuences their behavior toward
the child and hence the morbidity and hehavior ot the child

H41 Food intake of adults int luences their merhidity, sucial-emotional
« . . . . .
respensivenes . and perturmance of uuwyd| responsibilitios

H These impact upon uther members ot the Nausehold (as stipalated in
4h : } |
previoeus hypotheoed ),

“b Inadults, o seduction ot resting metabelic rales provides 3 major path
of adaptation to rewtore cnergy o equility ium,

H Household tood intake atrects houschoid marbidity

Kenya. The Embu are a Bantu-speaking group, oceupying the southeastem
slopes of Mount Kenya, Numbering 180,400 or 1.2% of Kenya's total
population, (e Embu are one of the country's smaller ethnic groups
(Government of Kenva 1979, They are smiall-seale farmers who cultivate
maize, beans, sorghum, and millet as food crops, and cofice, cotton, or
tobacco for market sale. Houscholds <o maintain a few head of livestock
and engage incasual or pernnent wagte laboi e varying degrees.,

Based on preliminary survevs, feasibifity studies, and information from
the Ministry of Health and the Department of Community Health at (he
University of Nairobi, three sublocations within the Kyeni South Location
of Embu District were selected as Study sites. “These sablocations are inhab-
ited by 11,810 individuals, residing in 2,039 houscholds, and averaging §.7
individuals per houschold (Government of Kenya 1979y, The CRSP study
population consisted of all sublocation houscholds that included either a lead
female who had been pregnant for fess than three months or a toddler who
could be observed during his or her 18 30-month growth period. The Tead
male and any school children aged 7-9 were also classified as targer individ-
uals. The project conducted data collection from January 1984 through March
1986. A wotal of 247 households were studied for a minimum of one year,
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ANTHRCPOLOGICAL CONTRIBUTIONS
TO THE KENYA PROJECT

From the outset, project anthropologists were encouraged that CRSP
nutritionists viewed food intake as systematically related to a series of
functional outcomes. Moreover, anthropologists saw exciting methodological
challenges o incorporating a more holistic understanding of mild-to-moderate
malnutrition into project hypothesis testing and analysis. For example, in
addition 1o the Nutrition CRSP's primary focus on the functional
consequences of varving levels ot food consumption, a sccondary focus on
the Kenya study poputation’s agriculturad system was deemed imperative,
particularty from an anthropoloyical perspective. OF special importance
was documenting the production outcomes of Embu farmers’ cropping
stritegies.

During field rescarch in Embu District, anthropological contributions
ook many different forms. A number of research components were designied
and mplemented primarily by anthropologists. We deseribe six of these
components brictly, and then discuss two others in detail - the agriculiural
production and tiwe time allocation studices. The goal of the Tatter two rescarch
strategies was (o examine which combinations ol agricultural practices
provided the bestlevel of nuiritional intake.

Census gpdale. Information on houschold and community demographics
is mandatory baseline data for any sociocultural or nutritional investiga-
ton. The explunation of many houschold interactions of nuiritional
mmportance requires an understanding ol the age, zender, status, or social
position of the individuals involved. Fo collect such data, cach enrolled
houschold was censused every three months and its current composition
compared with the previous record. Tedormation collected on cach individual
included name, sex, birth date, marital status, social position, education,
and amount of time away from location. Details of any deaths were also
reconded.

Sociocconomic sfalus. The nutritional characteristics of a houschold are
closely related 10 its social position and economic well-being. Generally,
higher social position and greater cconomtic wealth translate into better
nutrition. However, this relationship is not straightforward because of myriad
sociocconomic factors both within and between houscholds. To record such
factors, & socioccononmic questionnaire was administered every third month,
Social status questions addressed issues of education, [cadership qualitics,
community parlicipation, ard noncconomic skills: cconomic questions
focused on the houschold's agriculturat and animal husbandry practices,
material pessessions, and income.
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Sanitation and hygiene. Hypotheses 1 and 2 in Table 7.1 investigate
whether matemal food intake influences the target mothers' sanitation and
hygiene practices in relation to infants and toddlers. To provide data on this
issue, as well as on general houschold cleanliness, every third month a
questionnaire was administered regarding personal hygiene for ihe Tead female,
infant, toddler. and school child. Other questions sought information on the
cleanliness of the kitchen, sleeping quarters, and compound. Additional
iformation was collected on the location and type of latrine,

Howschold econonics. In order 1o place tood consumption within 4 broader
cconomic context, project anthropologists developed a questionnaire on
production of agricultural commodities. This instrument investigated the
availability and utilization of crop land. Information collected was based
cither on receiprs for crops sold (coftee, cotton, tobacco) or on informant
recall. Data on marketing strategies were also collected. To complement the
emphasis on production, the questionnaire also asked for information on
houschold educational expenses.

Energy expenditure. ‘The functional approach 1o defining malnutrition
imvestigates whether individuals experiencing a particular level of nutrient
intake are able to perform the physical work neeessary to secure a livelihood.
One usclul measure of work is the number of calorics expended in production
activities. To determine the caloric price tag for cach activity, both the
amount ol time the average individual spends in a given activity and the
amount of energy expended per unit of activity-time must be caleulated. The
energy expended innoarepresentative range of daily activities (work and
nonwork) was measured with a Max-Plank respirometer. Heart-rate monitors
supplemented this method of indirect calorintetry. Fourteen individuals
participated in this study, and over 200 tests were completed. These encrgy
expenditure data complemented the project's laboratory testing of resting
metabolic rat: (physiological change outcome function),

Child care. The quality of care given to infants and toddlers was
hypothesized 1o be functionally related 10 a mother's nutritional status and her
general activity pattern. Infants were observed at ages 2,4, and 6 months, and
toddlers were followed bimonthly during the 18-30-month stage. Each
observation period lasted two hours, during which time the ficld enumerator
recorded the type and quality of care received by the target child. Particular
attention was given 1o coding who cared for the child (mother, sibling,
grandparent, cte.), how the care was administered (holding, touching,
calming, cleaning, watching, and so forth), and circurastances in which no
care was given in situations of obvious need. Besides coding the observed
responses and inieractions, enumerators wrote qualitative comments on what
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they pereeived as particularly typical or atypical instances of care or noncare.
(Most enumcrators were mothers themselves.) In addition, anthropologists
periodically interviewed the ficld enumerators and a sclected group of mothers
about Embu perceptions of good versus bad care. A small sample .  oral
texts used to calm children was also cotlected.

Agricultural Production Studies

The Houschold Agricultural Crop Study (AG CROP). Administered
monthly, this survey relied on recall to record agricultural activity, It was
designed to complement the project’s sociocconomic study on cach crops
with detailed agricultural data on the major food crops that were harvested,
stored, sold, purchased, or planted during the previous month. AG CROP
addressed the three food crops that cach enialled household identified as “most
important” in terms of production, consumption, and/or distribution. As
expected, houscholds consistently reported maize and beans as two of the
three most important crops. Other responses included bananas, cassava,
arrowroot, potatoes, millet, and sorghum.

‘The information recorded for cach crop included whether the Crop was
planted during the long rains (mid-March through June) or short rains
(October through November) or whether it was a perennial (such as bananas),
the ycar it was planted (1983-1985), and the houschold's reasons for
considering this particular crop important. If during the past month, the crop
was planted, harvested, sold (to a government marketing board, locally in
open markets, or to middlemen), or given to relatives, then the amount in
kilograms was recorded, as were the carnings in Kenyan shillings, where
appropriate. The quantity of the ¢rop in storage was also noted, along with
any purchases of the crop Guring the past month.

AG CROP responses provided a wealth of basic information on Embu
agricultural production. Because data were collected on a monthly basis, they
capture scasonal fluctuations in food availability; these can in tum be related
to observed trends in houschold food consumption and nutritional well- -being
over lime.

The Houschold Agricultural Production Study (HHAPS). Started in
March 1985, HAPS measured the actual production inputs and outputs for a
sample ot houschold agricultural land-use systems. Prior 1o that time,
agricultural data were gathered through farmer interviews. Depending on the
informant's recall or her/his understanding of the questicnnaire's units of
ricasuie, this technique left open to question the reliability of such key

information as the houschold's garden arca and crop yields. To zollect more
accurate data on agricultural production, project anthropologists decided to
actually measure a sample ol gardens and weigh crop yiclds. Additional
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information on land tenure, agricultural inputs, cropping practices, and
previous land use was also obtained.

HAPS consisted of a 25% subsample of houscholds randomly sclected
from the 169 houscholds still enrolled in the CRSP study as of March 1985,
This yiclded a sample of 42 houscholds distrihuied cvenly throughout the
study area. Both subsistence and cash crop production was measured across an
entire year inorder to account for seasonal variation; the data are considered
representative of the study area for the agricultural cycle ol March 1985 10
February 1986.

The investigation of garden production began soon after the new season's
crops were planted. The first visit to cach of the 42 houscholds was devoted
to explaining the study to participants, obtaining then cwsent and
cooperation, and administering a miniquestionnaire focusing on agricultural
inputs and practices (lertitizer, seed types, crop rotation, and other lactors).
Houschold gardens were also visually inspected, and appointments were
scheduled for mapping.

When field stalff returned as scheduled, a houschold adult accompanied
them 1o the garden 1o identily its exact boundaries and any subdivisions.
Actual mapping began once field staff were confident of the boundarics, With
4 starting point designated as Coordinate A, the team leader held her/his
position while an assistant walked along the first "side” ol the boundary
carrying one end of a tape measure. The assistant staked the spot where the
side ended (i.c., where the boundary ook a turm), and that point was
designated Coordinate B. The distance between the two coordinates was
recorded, and the team leader determined the azimuth reading with & Brunton
pocket transit by sighting on the stake at B. The team leader then moved o
B, and the assistant proceeded 1o the end of the next “side.” i.c.. Coordinate
C. This procedure continued around the boundary until the starting point was
reached. The same technique was used to measure any distncet subplots of
crop assemblages within the garden's boundaries (c.g, "maize ondy,” "maize
intercropped with beans”) as well as any lallow areas.

Next, a map of the garden was drawn 1o scale using a protracter and rule,
Scales of 1:500 and 1:1,000 were used tor gardens of <4 and >4 acres,
respectively. All coordinates. crop assemblages, and other important
information were labeled on the map. Finally, a planimeter was used 10
caleutate the area of all gardens and subplots from the scaled maps.

With cc apleted maps in hand, HAPS teams returned to the sardens for a
second visual inspection. These repeat inspections had two purposes: Lirst,
the map was compared with the now semimature garden, and any
discrepancies were resolved; second, selected crop assemblages were sanked
according to their anticipated level of production ajong four parameters. --
high, medium high, medium, low. Only "maize,” "beans,” "maize with
beans,” and "beans with maize” assembii.es were ranked since these are the
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dictary staples of Embu houscholds. This made for a possiblc total of 16
production/asscmblage categorics.

With the arca of every maize and/or bean plot measured, and with every
plot ranked according to anticipated production, the final task was to weigh
crop yields from a samplc of plots. After determining the total arca of cach of
the four crop assemblages by the four ranks ("maize only—high," "maizc
only—medium high," ete.), plots were randomly sclected until a 20% area
had been reached within cach category. Thus, for example, after determining
the total arca of "maize only——higlh," individual houschold plots were selected
until their combined arca equaled 20% of the total for maize ranked high.

The harvest of cach plot within the 20% subsample was then weighed.
For plots containing beans, the entire harvest was weighed immediately after
threshing. For maize plots, the cars harvested from cvery fifth row were set
aside and weighed after they had dried. Field stalt assisted houschold members
in harvesting and threshing in retarn for their cooperation.

The maize and bean weights obtained from the sample plots provide an
excellent idea of a given houschold's level of food production. When
compared with agricultural recall data for the same houschold, this
information is invaluable. Tuken together, the AG CROP and HAPS rescarch
strategies and their resulting data sets (one based on recall and the other on
obscrvation and inficld meuasurement) reinforce cach other and represent
significant: methodological and substantive contributions to holistic
functional analyses of the causes and consequences of malnutrition,

Time Allocation

The immediate goal of the time allocation study was to provide behavioral
data on activities directly and indirectly related to the research hypotheses. For
example, testing of many of the hypothesized outcomes of ¢hronic mild-to-
modcrate malnutrition required behavioral data for the lead female exclusively
(hypotheses 1B, 2B), the lead male and female combined (3B, 4A), school-
age children (3A), or other target children (3B, 4B). The necessary data were
obtained through the application of a technique increasingly utilized by
anthropologists and commonly referred to as "spot observation.” This
technique involves visiting houschelds at random times of day to record the
activities being performed by individuals.

In adapting the spot observation technique to any rescarch setting, it is
critical that the final protocol meet at east three conditions: (1) houschold
members should be informed that they will be visited unannounced, but, 1o
avoid observers paradox phenomena, they should not know the exact time
and date of cach visit: (2) the time and day of the visit must be randomly
selected; and (3) all hours and days under study (c.g., "daylight” hours on
“weekdays") must be equally represented (Johnson 1975), Two additional
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factors unique to the Kenya project had to be taken into account in applying
this technique: the need to keep personnel assigned 1o the study to a
minimum because of limited financial resources; a desire o guarantee equal
coverage of all houscholds.

To meet all these conditions, project anthropologists devised a unique
approach. The time of visit for any specific houschold was not sclected using
a random numbers table. The study arca was simply too large (60 km?) and
the sample too dispersed for the field staff regularly and within a reasonably
short lenth of time to visit houscholds located far apart. Instead, with maps
indicating the exact location of cach enrolled houschold and with ficldworkers'
knowledge of the tocal terrain, a fixed route was established that minimized
interhouschold travel time while still leaving visiting times unspecified. This
process thus provided a randomizing element. The weather, length of visit,
terrain, puncture of a bicvele tire, and other elements combined 10 viry
arnvals at cach household during cach completion of the route.

The procedure can be summarized as follow: on the first day of the study,
the first houschold on the circuit was visited at 7:00 AL by the ficldworker
scheduled for that day's moming shift, who then procecded by bicyele to cach
subsequent houschold along the route. She/Me was replaced at approximately
12:30 P.M. by the ficldworker assigned to the afternoon shift, Rendezvous
was facilitated by the use of incxpensive walkie-talkies. The afternoon
ficldworker continued along the route and made the final visit of the day at
6:00 P.M. The next houschold on the circuit was then visited the following
day at 7:00 A.M. Upon reaching the end of the route, the ficldworker retumed
to the first houschold, and the procedure began anew,

The spot observation technique requires the ficldworker to quickly note
the various activitics of houschold members before they respond to her/his
arrival. These are the activities that are recorded and cventually coded. For
instance, a ficldworker arrives at compound "X" at 7:00 A M. Using a prepared
form listing the names of cach houschold member, the enumerator Guickly
identifics cach individual and notes the activity she/he is performing. At this
hour of the moming, examples of activitics might include the lead female
heating maize and beans for the morning meal; an infant being held by the
lead female's mother, who resides in the houschold: a toddler sitting near the
lcad female and playing with cating utensils; school-age children washing and
dressing in school uniform; and the lead male sorting maize seeds.

Because the Kenya project enumerators were from the local arca and had
worked with ihe houscholds for over a year, they knew most of the sample
members by sight. This facilitated rapid spot observation of activity and
identification of member absences or, conversely, of new arrivals and
visitors, If someone was absent, other family members were asked about
her/his activity and location, If the absentee was within five minutes' walk,
the cnumerator would visit the location and verify the activity, 1€ the
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individual was far away, the activity was recorded as a report by family
members. Activitics were initially recorded in shont, descriptive phrases (c.g.,
“lead male planting maize," "lead female washing infant"). These were then
translated into activity codes, which in turn were keypunched and made
computer-ready (Baksh and Paolisso 1987).

The time allocation study began in March 1985 and concluded in
February 1986. A sample of 169 houscholds, all enrolled as of March 1985,
was visited from Monday through Friday between 7:00 AM. and 6:00 P.M.
and on Saturdays between 7:00 AM. and 12:30 P.M. A few Sunday and
evening visits were also made. During the course of the study, the route was
completed 59 times, and cach houschold was visited an average of 1.1 times
per week. Moreover, data analysis shows that a balanced distribution of visits
for cach houschold and for all hours of the day was achieved. The hard work
of the ficld enumerators enabled the Kenya project to collect approximately
86,000 ebscrvations of individual activity, making the Nutrition CRSP data
base the largest time allocation study for a rural Third World population,

All data are now computer-entered and ready for analysis. Project staff at
UCLA are undertaking preliminary analyses of a range of subjects. For
example, CRSP anthropologists are asking questions about gender differences
in time allezation, the role of siblings in providing child care, the amount of
time houscholds dedicate to various cconomic activities, and the effects of
scasonality on houschold activities. Project nutritionists are looking at
activities surrounding food preparation and consumption in order 10 identify
patterns that help explain individual variation in dictary intake. Physicians
are studying the illness data and behavioral responses to health problems in
the family (c.g., what care is provided and by whom). In conjunction with
anthropologists, physiologists cre combining the cnergy-cxpendilure-in-
activity measurements with the time allocation data to arrive at cnergy
budgets for houscholds, particularly during periods of intense activity and/or
food shortage.

The foregoing represent only a few of the many possible uszs for the
data denived from the CRSF anthropologists' holistic time allocation study.
The potential of such studies is immense. On the Kenya project, for
example, the time allocation research produced data on alf aspects of
houschold life. This is eviderced in the major categorics of activiiies used for
coding observations: cating and drinking, food preparation, care of self and
others, houschold labor, food production, cash labor, inactive, oui of
location, education, recreation, social, and other. Within cach of these general
activity categories, more specific codings of behavior can also be made
(Baksh and Paolisso 1987).

As it was designed (o do, the time allocation study provided invaluable
information regarding the relationship among the relevant variables embodiced
in the CRSP's initial hypotheses. Furthermore, as field rescarch progressed,
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it generated important supplementary hypotheses. For example, do adults and
children who consume relatively low amounts of food spend more time
ergaged in low-lfevel energy expenditure activities? Do houscholds that spend
more time producing both food and cash crops enjoy better dicts than those
producing food crops only? Do houscholds of relatively high sociocconomic
status spend more time "working” than do other houscholds, or do they
instead engage in more leisure, reereation, and social activities?

In sum, the Kenya project’s time allocation study is an excellent
example of how social scienee strengthens biotogical or technical science
research, and of how a holistic approach facilitates focused hypothesis testing
by providing data on both primary and intervening variables. Spot
observations are efficient and feasible, and they generate large amounts of
high-quality data. This inwm enhanees the anthropologist's ability to speak
o specific questions of interest to both social and non-social-seience
colleagues,

CONCLUSIONS

Anthropologists unquestionably can contribute much to multidisciplinary
projects. On the Nutiition CRSP in Kenya, anthropologists filled a variety
ol roles, ranging rrom providing basic cthnographic description 1o designing
and implementing research components mat generated data critical 10 testing
the proposed hypotheses. For example, hindings from the census update,
socioeconomic status, and sanitation and hygicne components all address core
rescarch concerns ol the Nutrition CRSP. Project colleagues saw
anthropologists” collection of such data as a well-defined, comprehensible,
and valuable contribution.

Sometiines, however. the roles of social scientists require clarification
vis-2-vis the natare of the cross-disciplinary research. On the Kenya project,
for example, antliropologists also contributed research priorities and methods
that, at feast at first, were untamiliar 1o the other scientists, This was the
case with anthropological interest in contextualizing food consumption
within the broader ccenomic system by focusing on agricultural production.
However, this Tocus made it possible to relate particular food- and cash-crop
production str i gies to the project’s detailed food-intake data —an exercise of
obvious relevane to the work of nutrition scientists, Equally relevant for the
work of social scientists in intemational agricultural development are the
methods used 1o collect production data and the benefits of combining
measured production with the recall data of such instruments as AG CROP,

No other Nutrition CRSP research component better ittustrates the value
of anthropological input than the Kenya project’s time allocation study. It
not only provided data for testing proposed hypotheses, but it generated new
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hypotheses, along with the data necded 1o test them. Morcover, this research
embodied the essential holism of the anthropological perspective. The time
allocation study did not a priori define what activitics would be important;
rather, it recorded what was obscrved and then used these observations to
construc .. cthnogiaphically appropriate coding framework. Working within
their disciplinary norm of holism, anthrope fogists obtained the quantitative
behavioral data that their nutrition-scientist colleagues required for focused
hypothesis testing,

This work also had payofis for anthropology as a discipline. Time
allocation has only recently received wide recognition as an important
rescarch topic. Its methodology offers a number of advantages over more
traditional recall, diary, and continuous observations techniques: it s a highly
cfficient way to gather information; it does not influciice the behavior of the
target individual; and it records data in a format that is casily computerized.
Perhaps more importantly, when employed by well-trained and supervised
ficld staft, it yiclds highly reliable results since in most cases the resulls are
based on actual observation. However, anthropological work in this realm is
still in an carly stage of development, and rescarchers are experimenting with
various methodologies for collecting time-use data (Gross 1984),
Anthropologists on the Kenya project have made some significant
refinements and additions to applying the techmque under "real world" field
conditions.

To conclude, the major contribudon of anthropologists on the Kenya
project was to place the nutrition sciences' target individuals (mothers,
infants, toddlers, cte.) as actors within a larger sociocultural context so as 1o
address the CRSP hypotheses™ focus on the complex interrclations between
biological and social environments. The task ol the anthropologist on such
interdisciplinary projects is systematically to record the proximate
sociocultural variables interacting with the nutritional and health status of
target individuals. To do so, the anthropologist usces questionnaires and
quantitative measurement techniques; equally important, she/he participates,
observes, and learns from the people in the study. Nutrition CRSP
antliropologists’ application of their disciplinary tools and skills resulted in a
wealth of information on the sociocconomic context of chronic mild-to-
moderate malnutrition in Kenya. As analysis progresses, this information
will help researchers better understand the causes and consequences of such
malnutrition, and generate workable responses to ihis debilitating malady in
the Third World.

NOTES
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CRSP rescarch and administrative staff who helped us during ficldwork,
Particular thanks go to William Martin, project administrator, and Duncan
Ngare, project sociologist, for their assistance throughout the collection of
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Social Science Contributions to
Bean/Cowpea CRSP Research:
Profits and Potentials

Anne E. Ferguson

Each CRSP has a different organizational history and structure that has
shaped the goals and strategies of its overall program and its social science
component. This chapter describes the policy context in which the
Bean/Cowpea CRSP was initiated, and how this context led to a strong
social science focus on wornen in development (WD), The structure of the
sociocconontics component and its rescarch and training accomplishments to
date are then highlighied. Finally, relationships among different kinds of
sociocconomic researct on this CRSP are explored,

POLICY CONTEXT AT THE PLANNING STAGE

The planning stage of the Bean/Cowpea CRSP took place during 1978 and
1979, at the height of the New Directions or basic human needs approach 1o
U.S. forcign aid (DeWalt this volume). This orientation to development was
an outgrowth of the 1973 Foreign Assistance Act, which targeted the needs
ol the poor in developing countries. The act specified that U.S. bilateral
cconomic aid shoald support hast country govemment undertakings directly
aimed at improving the lives of the country's poorest citizens. The
legislation thus emphasized microlevel projects that focused on small-farm
labor-intensive agriculture and equity in income distribution, rather than
macrocconomic instrumentalives and planning,

A key component of the new legislation was the 1973 Perey
amendment, which directed that U.S. bilateral assistance "be administered so
as 1o give particular atiention to those programs, projects and activities
which tend o integrate women into the national cconomics of foreign
countries, thus improving their status and assisting the total development
clfort” (USAID 1982:2). Title XTI of the intemational Development and
FFood Assistance Act ("Famine Prevention and Freedom from Hunger"), under
which the CRSPs were initiated, reflects the channeling of develop-
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ment cfforts toward poor, small-scale farmers and women in developing
countrics.

Development initiatives for these groups found a receptive audience at
Michigan State University (MSU), the planning entity of the Bean/Cowpea
CRSP.! In the late 1970s, MSU's Office of Women in Intermnationul
Development had established an active Project Advisement Task TForce
(PATF) to encourage women's participation in development and 1o provide
input on gender issues 1o university personnel involved in project design and
implementation. This task force was composed ol rescarchers and students
from the social sciences, liberal arts, natural scienees, human ecology, and
nutrition. Encouraged by the WID policy, the biological scientists
responsible for the planning grant included three PATE members in program
planning-—a psychologist, a rural sociologist, and a home cconomist. One of
the PATE members became the first deputy director of the CRSP: in 1983,
she was appointed director.”

Thus, in the policy sphere, the macrolevel parameters guiding 1he design
of the Bean/Cowpea CRSP were set by the New Directions mandate, the
Title X1II legislation, and the Perey amendment. At the Tocal level, MSU's
Office of Women in Intermational Development, through the PATE, was in g
position to collaborate with the hiological scientists responsible for program
planning and to give the CRSP a strong WID focus, Implicit in this focus
was the recognition that attaining the CRSP goal ol reducing hunger by
increasing the production and utilization of beans and cowpeas required
research and technology development directed at women, since they are the
principal producers of legumes in many DCs. ‘The WID focus has also
stimulated the active and sustained involvement of both LIS, and host
country women inn CRSP research and training program.

STRUCTURE OF SOCIAL SCIENCE
IN THE BEAN/COWIPEA CRSP

The socioeconomic component of the Bean/Cowpea CRSP is a small but
nonetheless influential part of the program. As of 1987, three of 13 existing
projects included social science or agricultural economics research, The
majority of the 13 projects focus on limitations to bean and cowpea
production imposed by insects, discases, the physical environment, plant
responses, or constraints in the arcas of nutrition, tood preparation, and
storage. The three projects involving sociocconsmic research are briclly
described below,

L. "Breeding Beans for Discase, Insect, and Stress Resistance, and
Determination of the Sociocconomic Impact on Smallholder Farm Familics
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in Tanzania." Washington State University and Sokoine University of
Agriculture in Tanzania arc collaborating in this multifaceted project; it
incorporates a wide range of factors into its bean breeding program.? Among
these are insect and discase resistance, high nitrogen-fixing capacity, case
ol cooking, and nutritional critcria. Under the direction of an agricultural
cconomist, the sociocconomic component has played an impoitant role
in cstablishing the rescarch agenda. For example, it has brought to
the attention of plant breeders factors such as regional variation in types of
bean cultivars preferred for consumption and sale, Two primary rescarch
focuses are rnonitoring the impact of project innovations on smaltholders and
crop marketing. Studies are also under way on sced production and
distribution networks. Throughout, particular attention is accorded to women,
since they are the major producers, processors, and marketers of beans in
Tanzania.

2. "Genetie, Agronomic, and Sociocultural Analysis of Diversity
Among Bean Landraces in Malawi.” This project is directed by MSU in
collaboration with Bunda Coliege of Agriculture* It combines cross-
disciplinary investigations of the generation, maintenance, and utilization of
bean landraces in Malawi, Issues addressed include genetic and sociocultural
factors affecting the generation and preservauon or loss of genetic diversity,
acceptance criteria for introducing improved bean cultivars, and the relative
benelits to farmers growing pure lines versus mixtures. A primary focus of
the sociocconomic research has been women's roles in the generation end
maintenance of tandraces.

3. "Appropriate Technology for Cowpea Preservation and Processing and
a Study of its Sociocconomic Impact on Rural Populations in Nigeria." This
food technology and nutrition project is directed by the University of Georgia
in collaboration with the University of Nigeria, Nsukka.® The goal is to
increase the utilization of cowpeas by developing new technologics
(including storage methods and processing equipment) and by improving the
nutritional value and safety of cowpea products. A major research thrust has
been the design ol a village-level processing mill 10 produce cowpea meal.
Survey rescarchers and social scientists at the University of Nigeria have
participated in the research process and are expected to play an important role
in evaluating the success of the new technology.

During the initial S-year grant period (1980-1985) of the Bean/Cowpea
CRSP, there were two additional social-science-related projects. One
consisted of an FSR component on a plant-breeding project in Guatemala.,
Unfortunalely, this was never fully initiated because ol human rights abuses
and safety concems about rescarchers in highland Guatemala. ‘The other was
an FSR projeci in Ecuador that had a strong social science orizntation
(Uquillas and Garrett this volume). Essentially, then, over the life of the
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program there have been five projects with sociocconomic focuses, three of
which are ongoing as of the late 1980s.

Social scientists have also participated at the program, as well as the
project, level. Since its inception, the Bean/Cowpea CRSP ME has
employed a WID specialist 1o provide project investigators with inforniation
on the social organization of agriculture in the host countries for use in
setting rescarch agendas:® suggest potential consequences of technological
changes introduced by the CRSP; foster research tinkages between social and
nonsocial (hiological. food technology, and nutrition) scienlists; establish
ties between project rescarchers and host country wonen's groups and
organizations; and encourage the inclusion of wormen and of gender issues in
the Bean/Cowpea CRSE'S student lraining program,

Both the WHD specialist’ and the Bean/( ‘owpea CRSP director are secial
scientists. Posttioning social scientists at the management otfice and
directorship Tevels has had g significant impact on the program as a whole.
Their presence has made sociocconomic research contributions more visible
and comprehensible than might otherwise have been the case. [t also has
cncouraged CRSE biological rescarch 1o address the needs of smadtholders and
women more direcyv. Attemion to these groups has been further reinforeed
by the External Evaluation Pancl, two of whose members from 1980 through
TO86 were agricaltural cconomists. Thus, although the socioeconomics
component is small in comparison 10 the research efforts and resources
devoted to the production disciplines, it has nonetheless plaved an important
role in orienting overall research agendas,

TYPES OI' SOCIAL SCIENCE AND
AGRICULTURAL ECONOMICS RESEARCH

As indicated above, there are no freestanding social science or agricultural
cconomics projects on the Bean/Cowpea CRSP. All social scientists and
agricultural cconomists on this CRZP have worked in close collaboration
with biological scientists, food technologists, or nutritionists. The
multidisciplinary and applicd mtertwining of these disciplines has
implications for the nature of the research conducted.

Specifically, sociocconomic rescarchers have made two types ol contri-
butions as part of agricultural R&D teams, The first - which DeWalt (this
volume) terms the social scicnce of agriculiural development Proviues new
knowledge and understanding in its own right about farming systems and
agricultural transformations. It examines how changes in, c.g., Tand-tenure
practices, labor patterns, and wgicultural eredit and pricing policies can lead
to increased stratification among smatlholders, and what the implications of
this differentiation are for food crop production and agricultural developmient.
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The second contribution—what DeWalt calls sociai science in agricultural
development—provides data on the social and economic organization of agri-
culture that have immediate implications for the development of new or im-
proved agricultural technologies. Here, rescarch parameters and activities
usually center on variables identified by the participating scientists as con-
straints on increasing or stabilizing production and utilization of food crops.

In both cases, the purpose is to generate and use scientific knowledge in
a specifie problem-solving context. In this sense, these contributions are
forms ol applicd rescarch. Although the work of Bean/Cowpea RSP social
scientists and agricultural cconomists is often informed by basic disciplinary
rescarch, this CRSP has provided little opportunity for them to conduct
fundamental studices, the principal aim of which is to 1est and advance
theoreticul propositions and generalizations in particular fields of knowledge
(Brush 1986).

Socioeconomic researchers were inidally recruited into the Bean/Cowpea
CRSP because they possessed specific skills that biological scicntists
recognized as usclul for achieving project and program goals. Such skills
included experience in collecting basceline data to permit the measurement of
project impact, and knowledge of cultural or emic perspectives that could
alfect the adoption of project innovations. While this service-oriented role
wis the entry point for sociocconomic reszarchers on the CRSP, the
cotlaborative nature of the work increased all CRSP scientists' understanding
ol the richness and potential contributions of one another's disciplines. This
in tum allowed some expansion of sociocconomic rescarch agendas, While
these wsually still have an applied orientation, they have nevertheless gone
beyond the confines of baseline data collection and impact monitoring to
incorporate the study of socioeconomic and cultural variables shaping the
agricultural sector and henee influencing project goals.$

RESEARCH ACHIEVEMENTS

Social science and agricultural economics research results for the initial five-
year grant period are outgrowths of primary ficld investigations in Malawi,
Tanzania, Ecuador, and Nigeria and of secondary literature scarches on these,
countries plus Botswana, Cameroon, and Guatemala,? Two principal types of
findings and contributions are discussed: first, studies of socioeconomic and
cultural variables that influence the production and utilization of beans and
cowpeas, including land-tenure pattems and size of land holdings, tabor
issues, and agricultural pricing policies, marketing structures, and forcign-
exchange considerations; second, baseline studies and social science and
agricultural cconomics contributions to agricultural rescarch on plant
breeding, crop management and cconomics, and tcchnology development.
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Studies of Sociocconomic and Cultural Constraints to Production

Land-teyre patterns wnd size of holdings. Size of land helding is an
important consideration in farm production : nd management practices. In all
the countries studied, small-scale farmiers, especially wonien, produce a major
portion ot the food crops, including beans and cowpeas. However, in many of
these areas, the Land holdings necded tor this production have been Jdeclining
in size. Inthe mountainoes northerts sepion ol Malawi, tor example, where
populition pressure is high and cash cropping ol colfee is prevatent, the
average amount ol fand per person has decreased by almost 2540 between
908 and 1980 (Barnes-NMeConnell 1980, Such changes have imphications
for the quantity ot tood crops mrown and for human nutritional status: henee
they are agnificant constramis 1o bean and cowpea production m their own
right,

Work i Fetador on Land tenure ariangements and size ol Land holdings
has highlizhted the need o ditterentiate among catesories ol smallholders in
destanimg new o miproved acncaltural technologies. I'roject investipators
hive developed wnrcrocompater program o measure the degree of imequality
m-land holdings cGarren, Goldens wind Francis 19861, In one of the
Ecuadoran study sitesctor esamiple, researchers found that many simallholders
were newrhy fandless These Tarmers reeeived most of teir incone not from
agriculture, but from ol fanm cmplosnient, Other rural residents in tis area
were entirely dependent on wage work This stratilication within the small-
Larne category has many unplications for the development ol agricultural
mnovatens: imust theretore be taken i account from the outsel of
rescarche Forexamples new Labor saving tedhmologies thal displace workers
are often hamitul o Lindless or Tind poor tamilics, even though these smne
technologies may henelie tiose who hire workers (Garrett TaR6a.b,ey. Thes,
the tmpact of new or miproved technolosies or varictics is BKely 1o vary by
smallholder strat.

Labor considerations. Small tarming houscholds in many developing
countries wre directy caught up n and respond to events in the navional and
international ceonomies. We have cmphasized such micro/macrolevel
relationships in swdies of Tabor utilization natterns on <mall farms, For
example, anextensive literature review of the small-Gam seaor in Botswana
indicated that out-migraton of nien 1o work in the mines and cities ol South
Africi has resulted in ahigh percentage of female-headed Bouseholds o
and Nhambule-Kanvima 1984y, Male out-migration is afso significant in
other Bean/Cowpea CRSE countries, especially Malawi (Barnes-MeConnell
T980) and northern Cameroon (herguson and Horn 1985y, This trend can
impact farming strategies, sometines feading (o a reduction in the area
cultivated or a change in crop mix (Horn and Nkambule-Kanyima 193-4;
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Ferguson and Horn 1984). The feminization of farmirg also has implications
for the development of new bean and cowpea varicties and technologics.

Most of the CRSP's sociocconomic studics of labor utilization have
examined regional and local fevels with regard to two interrclated concerns:
variations in labor demands by scason, and inter- and intrahouschold
dynamics. The WID orientation of the participating researchers has stimulated
a particular interest  the intrahouschold division of Tabor. Extensive data on
this topic have been gathered in Malawi, Tanzania, and Ecuador; sccondary
data scarches have been undertaken for Guatemala, Cameroon, and Botswana
(Due, White, and Rocke 1985; Ferguson and Horn 1985). Researchers have
called attention to the need to move beyond popular general
conceptualizations of "the farm family” in the agricultural sciences and 1o
focus instead on intrahouschold dynamics. For example, in constructing a
farming systems methodology, project investigators in Ecuador incorporated
the basic social science insight that the division of abor by gender and age
within houscholds varies by social stratum, ethnic group, and region.

Agricultwral pricing policics, markeling structures, and foreign
exchange. Food-pricing policies and marketing structures have a direct
impact on the production of beans, cowpeas, and other Tood crops. In
Tanzania, research indicates that policies designed to placate vocal urban
consumers by keeping food prices fow resulted in fess food for the market.
Per capita agricultural production is therefore falling (Due 1986). In contrast,
the government in Malawi signiticantly raised producer prices for muize in
T981--1982, with the result that smallholders produced a record harvest, and
the country became a net food exporter (Barnes-McConnell 1956).

In Ecuador, regional investigations supplied information on the iegume
marketing structure that was uscful in setting the project's research agenda, In
one region, farming systems rescarch revealed that increased production and a
stable supply of green fegumes throughout the agricultura! cvele would be a
viable, income-generating strategy for smallholders. In contrast, in a second
region, rescarchers found that no purpose would be served by extending
legume production across the year because the market was monopolislic,
with only a few large landowners and merchants controlling the marketing
channels (Barsky 1983: Garrewt and Goldstein 1984; Uquillas and Garrett this
volume),

The cffects of forcign exchange shortages and balance of payent
problems on agricultural development were also investigated. In many of the
host countrics, such shortages limit the importation of fentilizers, chemicals,
machinery, vehicles, and fuel. Taken together with land-tenure issues, these
shortages also influenced agricultural credit policies. In some contexts,
agricultural development banks gave priority to owners of medium or large
farms producing crops for export rather than for domestic consumption. This
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meant that small-scale producers were unable to acquire nceded production
inputs or were forced to rely on credit from local money lenders (Duc 1986:
Ferguson and Flores 1987; Uquillas and Garrett this volume).

The issues addressed in such studies represent significant constraints to
agriculturzl development, often impeding the production and wilization of
legumes and other food crops. There is a growing recognition within the
Bean/Cowpea CRSP that such problems require attention in their own right
if hunger and malnutrition are to be overcome.

Studies of Other Constraint Areas

Baseline studies. Social scientists and agricultural cconomists have also
contributed 1o the varietal research and technology design work of CRSP
technical scientists through the collection of baseline data. In Tanzania,
agricultural cconomists have gathered extensive FSR data on the types of
crops produced on small farms; systems of mono and intercropping; the
peicentage of crop production consumed and sold; family income sources and
living expenses: the division of labor by crop and by farming activity; the
contribution of beans to family incomes: and consumption patterns and
nutritional status (Due, White, and Rocke 1985). This information will
permit monitoring of the effects of the new high-yielding bean cultivars
being bred and tested by CRSP plant geneticists, pathologists, agronomists,
and oibers. Simitarly, in collaboration with nutritionists and feod
technologists, sociocconomic investigators at the University of Nigeria have
conducted surveys of food preferences, infant-feeding practices, and nutritional
status in two raral arcas. This information will be usceful in assessing the
impacts of the new cowpea meal processing technology that CRSP technical
scientists are developing (McWatters 1985).

Contributions to plant breeding. Sociocconomic research has highlighted
the fact that improved varicties of beans and cowpeas must be compatible
with local resources, needs, food preferences, and labor utilization and
allocation patterns. Investigations in Cameroon (Ferguson and Hom 1984
Ta'Ama 1985), Botswana (DeMooy and DeMooy 1985; Hom and Nkambule-
Kanyima 1984), and Malawi (Esarnes-McConnell 1986) indicate that stability
of yield is more important than quantity of vield to auany small-scale
farmers. For example, farmers in Malawi and Cameroon usually plant a
mixture of varietics ol beans or cowpeas. Various landraces within the
mixture perform differently in response 1o environmental stresses. Thus,
mixtures may increase the availability of legumes and other plant producis
(c.g., stovers, straws, leaves, and fodder) while simultancousty reducing the
risk of crop failure. Social scientists have therefore emphasized the need for
increased technical science research on varietal mixes when new and improved
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varictics are created, and on the maintenance of new varictics when thesc are
introduced into mixtures,

In Ecuador, social scicnce members of an FSR team gathered data that
dircedy benefited the legume breeding program. For example, in one case, the
cfforts of a national agricultural program to develop a poie bean that would
grow well with a newly introduced carly-maturing maize varicty were
discontinued when CRSP rescarchers discovered that farmers in the region
monocropped the new com varicty and followed it with a relay crop of beans
or peas.

Social scientists have investigated the relative importance to breeding
programs of still other social, cultural, and cconomic factors--seed color,
size and taste preferences, cooking characteristics, nutritional feaures, and the
usc of plant residuces for fuel or animal todder. A synopsis of these factors
was drawn up and distributed to CRSP plant breeders (Ferguson and Hom
1985).

Crop management and cconontics. The study of indigenous practices has
led to changes in recommended plant-spacing patterns and other crop
management practices. IFor example, famiers in Ecuador were spacing bean
plants much farther apart than agronomists recommended. Further rescarch by
project social scientists demonstrated that the manual weed control practiced
by the farmers required the spacing distances actually being used, a finding
that led agronomists-to reconsider their recommendations (Garrett 1986¢).

Sociocconomic studics in Tanzania (Due 1984) and Malawi (Bames-
McConnell 1986) indicate that new crop varictics and agronomic practices
compatible with existing ferming systems and cropping calendars stand a
much better chance of acceptance and success. These studies also show how,
without adequate sociocconomie reserreh belorehand, the introduction of new
varicties can have unforeseen conscquences. A case from Malawi is
illustrative: a new longer-season variety of maize was developed and
introduced, but production of the new maize conflicted with labor
requirements during the heaviest bean-growing season. Adoption ol this new
high-yielding maize resubted in delayed bean harvests, increased inseet damage
1o beans in the field, and reduced bean yiclds (Bames-McConnell 1986).

Technology development and adaplation. Careful rescarch into farming
systems has identified and addressed key production and utilization constraints
to technology development and adoption. For example, in Botswana, rescarch
conducted under Bean/Cowpea CRSP and other auspices revealed that many
farm houscholds were headed by women who lacked access to adequate draft
power for ficld preparation (Hom and Nkambule-Kanyima 1984). This
information was used to design a minimum tillage ridger/planter that relies
for traction power not on oxen but on donkeys—-2nimals that women can
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more casily obtain and handle (DeMooy 1985). In Nigeria, social science
investigations have also assisted in the design of new cowpea processing
technologies. Rescarch on food preferences and on family labor and
consumption patterns has been used in the development of a village-level
mill 10 produce a cowpea meal aceeptable for preparing akkara and other
popular dishes. It is anticipated that this and other new processing and storage
technologies will significantly reduce women's work burdens and improve
family nutrition (McWatters 1984y,

STUDENT TRAINING

The social sciences have had an impact not only on research agendas, but also
on student training programs in the Bean/Cowpea CRSP. Between 1980 and
1985, 57 students reecived MS and PhD degrees under CRSP auspices, and
another 86 students were enrolled in graduate degree programs. 19
Approximately 155 of these 143 students were enrolled in social science or
agriculiural cconomics disciplines: 35% were i food technology and
nutrition; and 504 were in agriculture, Reflectimg WID efforts to integrate
women into the program, 60 (424 of the 143 were female,

Students attend a variety of U.S. and host country universitics; many
come together Jor the summer workshops annually sponsored by the
Bean/Cowpea CRSP. Workshops on biological nitrogen fixation, MSTAT (4
computer propram for the agricultural sciences), and food-quality concerns
have been held, with social science inputs 1o the fast. Beyond these program-
wide workshops, some projects sponsor additional workshops with a social
science or agricultural economics component. For example, since its
mneeption, the Tanzania project has held yearly regional bean meetings that
have brought together students and researchers from a wide range of
disciplines-- both social and technical - 1o discuss progress in their fields,
Through such interchanges, the valuable lessons fearned from the sorts of
sociocconontic research described throughout this chapter are shared and
reinforeed.

CONCLUSION

In long-term research-orientedd programs like the CRSPs, although
contributions from a social scicnee of and social science in agricultural R&D
arc often contrasted (Brush 1986; DeWalt 1985 and this volume), the two do
not neeessarily exclude cach other. In fact, a lirm grounding in the social
science of agricultural issues is imperative to conducting successful social
science research in agriculture. This is so because the practices of small-scale
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farmers undergo continual modification and adaptation in response to factors
associated with the houschold, the community, and the broader political
cconomy. Traditional farming mcthods persist not by chance, but as the
result of an ongoing process of sclection (Brush 1985). Thus, static accounts
of farming practices, food processing and consumption patterns, and so forih
may ultimately be less uscelul in designing appropriate interventions than is
the clucidation of lyrger processes and directions of ¢change in the agricultural
sector. Ideally, therefore, social scientists and agricultural cconemists on
multidisciplinary agricultural R&ID programs should bring 1o these ventures
the same kinds of critical perspectives and disciplinarily grounded knowledge
and skills as do their counterparts in the biological and technical sciences.

NOTES

1M Wo Adams of the MSU Department of Crop and Soil Sciences
directed the Bean/Cowpea CRSP planning grant with the collaboration of D.
Wallace, on sabbatical from the Department of Vegetable Crops at Cornell
University.

2. The director is Patricia Barnes-McConnell.

3.The UK. principal investigator (PT) is Matt Silbernagel, a plant
breeder from the USDA and Washington State University; the co-PI is Jean
Due, an agricultural cconomist from the University of 1Hinois: and the host
country PIis James M. Teri,

4. The U.S. PEHis M. Wayne Adams, an MSU plant breeder. Between
1980 and 1980, the co-Pl was Pat Barnes-McConnell, the CRSP dircctor, As an
anthropologist, 1 took over as co-PL in 1987, From 1980 to 1985, the host
conmtry PLwas Todo Edjer Wilson Msuku now holds that post.

5.The LS. PLis Kay MeWatters, a food technologist at the University
of Georgia. A number of survey rescarchers from the University of Nigera
have participated in the project. The host country I'Eis Dickson 0O,
Nnanyclugo.

6. Toward this end. o series of Women in Agriculture Resource Guides
has been compiled. The series reviews social science and agriculturad
cconomics literature on the small-farm sector and women's roles in agrievliaral
production in the host countries. The guides examine the implications of this
titerature for project goals and also provide information on woren's groups in
the host countries.

7. Nancy Axinn was WID specialist with the Bean/Cowpea CRSE from
the program's inception through 1983, when 1 assumed that responsibility.

S. AL the same time that rescarchers have become aware of cach other's
potential contributions, CRSP funding levels have heen reduced. Budget cuts
have made it somewhat more difficelt to act on these inereased understandings
through developing more inclusive or innovative rescarch agendas  that
integrate  additional scientists (of any sort) or through initiating a
socioccenomic research project inits own right.

9. Jean Due was responsible for the agricultural cconomics rescarch in
Tanzania; Pat Barnes-McConnell directed the Malawi social science research
team; Patricia Garrett coordinated the sociology component of the farniing
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systems project in Ecuador; and Kay McWatters oversaw the survey research in
Nigeria, Nancy Horn and 1 carricd out sccondary data searches on the small-
farm sector and women's roles in agriculture in Botswana, Camcroon, and
Guatemala.

10. Eighty-seven of these 143 students were from host countries or other
developing countries; the remainder were from the United States,
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Regional Analysis, Farming
Systems, and Social Science:
Bean/Cowpea CRSP Experiences
in Manabi, Ecuador

Jorge F Uguillas and Patricia Garrett

This chapter illustrates how basic principles of soctal scientific methodology
were adapted to farming systems research (FSR) and utilized by a
multidisciplinary team in which agronomic scientists predominated. The
rationale of the rescarch design is described, the principal results of ficldwork
in the Portovicjo River valley of Manabi, Ecuador are reported, and
recommendations for future research are made. This chapter retlects the
collaboration of scientists al the Instituto Nacional de Investigaciones
Agropecuarias (INTADP) and Comnell Umiversity on the Bean/Cowpea CRSP.

The farming systems approach o research and extension Providies i user-
oriented perspective on agricultural research and development. In most Third
World countrics, attention has focused on export commoditics. Reeently,
however, basic foodstufls have assumed more importance as many countrics
define feod sclt-sulticiency as a desirable objective. Theee eftforts have heen
supported by multilateral and bilateral programs, inctuding the International
Agricultural Rescarch Centers JARCS) and the Collaborative Research
Support Projects (CRSPy).

Nattonai elforts 1o increase the doniestic production of basic foodstulty
address the needs of smallholders, who are the primary producers in many
DCs, and the urban poor, who are the principal consumers. In Ecuador, the
decision o accord these groups higher priority had implications for (he
naton's major agricultural research institution, INIAP. Scientists began to
adopt a more comprehensive analysis of agricultural production in order to
develop technologies appropriate 10 smallhclders.

Conventional approaches that overemphuasize experiment station rescarch
at the expense of trials under actual arming conditions have often produced
technological inmovations that are adopted by medium- and large-scale
producers but rejected as mappropriate by smallholders (Shaner et al. 19823,
Accordingly, the Consultative Group on Intemational Agricultural Rescarch
(CGIAR 1978) recommended a farming systems perspective to improve
problem identification, suggest new and/or enhanced production systems. and
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oricnt rescarch toward potentially important innovations. These
recommendations were heeded in several sites where INIAP was working with
small-scale producers of basic grains. Conscquently, FFSR, which is actually
scale-neutral, focused on the needs of smallholders for improved production
practices in Ecuador.

THE DIAGNOSTIC PHASE O
FARMING SYSTEMS RESEARCH

FSR can be conceptualized as a process of technological innovation that has
successive phases, beginning with problem identification and ending with
technology transfer.t Although collaboration is essential throughout the
process, social scientilic methodologics are particularly important during
initial phases, which rely heavily on library rescarch and the analysis of
secondary data. The analysis of some data (e.g., soils maps) requires
agronomic capertise, but many sources are better analvzed by social
scientists. Dunng the problem identification phase, experimental rescarch
may also be refevant. Some Kinds ol on-station experimentation can be
conceptuatized as o way of "interviewing the plants,” perniitting scicntists to
focus subsequent mterviews with farmers on problems that they suspect exist
because ol their prior observations of trials, “Che benefits of using both
experimental and library research is well ittustrated by the case of Manabi,

Preparation for diagnostic ficldwork includes the analysis of available
agronomic and sociocconomic data and the preparation of a preliminary
report. This suggests focuses for field rescarch and provides materials for
training interviewers and orienting them to the study site. The analysis of
secondary data is particularly useful 10 those unfamiliar with a zone, because
it provides a contrast to the known. Quantitative data also allow regional
scientists o "true” their pereeptions, potentially challenging the data and/or
their assumptions,

Preliminary rescarch means scientists can build on existing information
to focus interviews. Adequate preparation for ficldwork allows the team to
select informants who are broadly representative ol the major ccological and
sociocconomic conditions in a region. Structured interviews focus on
practices common to the zone. Library rescarch and ficldwork interact to
permit rapid problem identification,

There are several outputs from diagnostic ficld research, including
preliminary subregional reports and an integrated regional analysis,
Collectively, these documents describe the principal characteristics of
crop and livestock production as they vary by subregion and social group,
and they identify opportunities for subsequent rescarch and extension
activities. The unit of - alysis for preliminary or diagnostic rescarch is the
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subregion; this is why the Bean/Cowpea CRSP adopted the term "regional
analysis.”

Our thesis is that regional analysis provides valuable insights into
ccological and socioeconomic variations in farming systems. Although it is
important to describe existing faming systems, the fundamental purposc of
diagnostic research is to identify prioritics for subsequent agronomic and
socioeconomic research, Structured interviewing with informants is the data-
collection technique of choice. Like any methodology, however, it has
inherent limitations and should be supplemented by survey rescarch using
probabilistic samples in zones where development activities will concentrate.
Appropriately designed survey research permits the measurement of variation
at the individual/houschold level. This is essential for the evaluation of
certain agronomic, sociocconomic, and nutritional impacts of technological
innovations (Campbeil TO83: Garrett and Goldstein 198-4).

THE ECUADORIAN CONTEXT

Ecuador experic rees agriculturai problems characteristic of many Third World
countries. As in maost ol Latin Amierica, productive resources are distributed
unequally. Farms with fewer than S ha represent 67% of alt units, though
they occupy only 70 ol the lund. By contrast, large farms with more than
100 ha constitute 26 of all unirs, vetthey occupy fully 485 of the land.,
Measured incquality is high. The Gini Index of Concentration, which ranges
from o low of zero Tor perfect equality 1o a high of unity for perfecy
incquality, is .81 (Gurrett et al, 1980).

Agriculture in Ecuador is oriented 1o both intemational and domestic
markets. Historically, agricultural exports have been important; currently,
they cam approximately 354 of the country’s foreign exchange. Research and
extension have traditionally focused on four major export crops (bananas,
cocoq, colfee, and sugary, which are produced on Large farms along the Pacific
coast (Miltord 1983),

Dictary staples in Ecuador have generally not benefited from agricultura
research and extension. Gross agricultural production kept pace with
population growth, increasing at approximately 3% per vear during the
1970s. This reflects both increases in ands under cultivation and the
improved productivity of a few crops, notably banana, African palm oil, soy
beans, and hard com. Nevertheless, yields of basic food crops (notably
potatoes, rice, and soft corn) did not improve. Consequently, Ecuador was
forced 1o import basic grains, and food imports increased at an annual rate of
13% (Millord 1983).

Confronting stagnant yields in basic grains and rising prices for imported
food, Ecuador began 1o assign more importance to smallholder production,
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INIAP nceded to reconsider how it could achicve its basic institutional
objective, the development of technological altermatives that increased
agricultural production and productivity for the benefit of both producers and
consumers. At this critical juncture, the institution's budget from both
national and international sources was increased, thereby permitting better
staffing and more on-farm research.

INIAP reccived substantial support from the Centro Internacional de
Mcjoramicnto de Mafz y Trigo (CIMMYT), the Agency for International
Development (USAID/EC), and the Instituto Intcramericano de Cooperacion
para la Agricultura (1ICA/OEA). With foreign assistance, INIAP's work on
behalf of smallholders began seriously in 1976 and was subscequently
institutionalized in the Department of Agricultural Economics, Program of
Investigation in Production, or PIP’ (Moscardi et al. 1983). The Bean/Cowpea
CRSP provided additional support during the carly 19805 and was integrated
into INIAP through the PIP.

A major objective of the Bean/Cowpea CRSP was 1o improve ISR in
Fcuador. This implied building on national expertise, incorporating relevant
cxperiences from other countries, and adapting social scientific methodologies
in order 1o generate an cconomical and effective research design. The farger
objective was partially achieved, as deseribed below. This cliapter focuses on
methodology; more specifically, it describes the development of a rescarch
design that pcrmits agronomic scientists to analyze smallholder agriculture in
its regional and structural context.

CONCEPTUAL FRAMEWORK FOR
BEAN/COWPEA CRSP RESEARCH

There is broad consensus among farming systems researchers that some sort
of informal survey should be conducted by muitidisciplinary tcams prior to
initiating agricultural R&D, but how institutions conduct preliminary or
diagnostic ficld rescarch varies. The Instituto de Cicncias y Tecnologias
Agricolas (ICTA) in Guatemala developed a technique called the sondco. The
format is open-ended, so the content of interviews varics according to what
seems relevant to cach region (Hildebrand 1981). A contrasting approach was
developed for use in the East African Farming Systems Rescarch Program of
CIMMY'T. This format is more formal, and it provides a detailed checklist to
guide interviews (Collinson 1981, 1982). It is complemented by the general
mcthodology developed at CIMMYT (Byerlee and Collinson 1980; Perrin ct
al. 1979). Other important approaches (Chambers 1981; Honadle 1982;
Murphy and Sprey 1982; Rhoades 1982; Shaner et al. 1982) are intermediate
with regard to degree of formalization. Altemmatives are discussed and
evaluated in Beebe (1985). The role of social scientists in these activities is
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considered in Horton (1984), Rhoades (1984), and DewWalt (1985). Fresco
(1984) provides a useful comparison of anglophone and francophone
approaches.

The appropriaie unit of analysis is a critical issue. If it is established that
regional and subregional vanations are mportant determinants of farming
systems, exploratory rescarch should focus on SYSIemanic variation across
space: the appropriate unit ot analysis s a peographic arca with definable
agroclimatic characteristics. Within regions, funher variation in farming
Systems can oceur by social group. In this case, structured mterviews with
informants can clicit information about apriculiural priactices connmon 1o
specific social groups restding i identiliable subregions,

Stated more generally, ceolovical and sovioccononiic variables determine
the orgacization of agriculiural production in the sense that they delimin the
alternatives open o producers. This is reflected in yroup-level varianons in
Farming pracuces and in veneric combimations ol agricultural and
nonagricultural activities, Sociul wroups are located spatally in a svstematic
fashion, and regularities can be ascertaiied thiough regional analvsis,

Exactly how ceological and soctaeconomic variables determine the
organization of crop and livestock production is still under investigation,
Important principles have been enunciated by agricaltural ecologists (Cox and
Athins 1979, but o consistently ecological approach 1o farming systems is
unusual tHart 1980 Nevertheless, the concept ol a “recommendition
domuin™ is predicated on the interrelation of ceological wnd sociocconontic
characteristics (Harrison and Tripp 1981y,

There we strong mtellectual traditions ha empliasize the systematic
variabon of hunun interaction with he physical environment, e,
Smuth (19760 10 anthr pology and DL Sniith (1982 in seography. Harwood
(19791 hus insisted on the Hoportance of physical characteristics, and Shaner
(LIS suggests that systenmatic stratiication, considering such components
as the agroclinatic zone, provides i potentially cost-cffeative approach to
FSR. Hart (198209 applies ceological analysis (o farm’ ng svstems, and Fresco
(198-1) describes francophone approaches that include the viliage and the
subregion as levels of analysis. This lneratare colicctively retlects one
cmerging tendency, namely the realization that agriculture has a regional
organization that must be understood in order 10 place farm-level
decisionmaking in its structural content.

The importance of regional varation and structural contexts has aiso
been stressed in recent social saentitic commentarics on FSR. Garrett
(TORIb) emphasizes how structural variables detimit the range of alternatives
actually open o small-seale producers. Litle (1983) argues that a focus on
the individual farm needs 1o be supplemented by regional analysis. Miawell
(1986) demonstrates tha appropriate farm-level modifications cannol be
designed without atiention 1o the ceonomic and political aspects of a
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changing structural context. Biggs (1985) and Garrett (1987) emphasize
organizational and institutional issues. These interpretations are basically
complementary, especially in their emphasis on the interdwpendence of micro-
and macrolevel structures. They are also broadly consistent with insights
derived Irom human geography (Porter 1978),

Theoretical and empirical analyses alike suggest that agricuttural
production has a regional organization. The activities of Lirge- and medium-
scale Lindowners structure those of small-scale producers. Large-seale
producers often employ smaltholders, and the demand for Labor on- and off-
farm can be competitive, Estate owners are [reqguently sources of credit, so
interventions requiring increased cashiinpuis must be evaluated in the context
ol the local credit network, Marketing s also regionaliy specitfic. Availability
ol productive imputs and access 1o buyers of agricultural goods are critical
determinants of area farming svstenms, Beeauss these factors are structured at a
regional tevel, a specitficatly peographic and regionad approach to the lield is
the most appropriate way 1o place small-scale producers in contest. 1l
national and/or international conditions change, these also need to be
considered inanalysis (Maxas el 1986y,

Finadly, small-xeale agriculture is ae eninently social activity, Children
learn o farm by working with their parents. Adalts discuss arming practices
and share solutions to problems, Communities celebrate successtul harvests,
and complex systems ol beliels and rituals surround many agricultural
practices. Farnnng s Teamed and shared. Indeed, itis the very sociability ol
agriculture that makes the ditfusion ol innovations possible.

A viable FSR destgn can build on these considerations. The social and
cultural aspects of farming plus the systeniatic variation of faming practices
by ecology provide the context Tor intormant interviewing. Interviews can be
structured o discuss how people who are ke the informant practice
agriculture and support their families. Responses will reflect systematic
influences ol ccological and socicecononic factors, and this variation will
distribute itselt spatially. Prefiminary rescarch can thus capture how farniing
systems ditler by region, reflecting ccological and sociocconontic variation.
Sclecting informants and interpreting their connmentaries are considered in
detail in Garrett etal, 1987 and Uquillas et al, 1986,

In summuary, the regional analysis of farming svstems derives from two
basic principles: variation in faning svstems is systematic by subzone and
social group: this variation is known o members inicgrated into agricultural
communities. These principles have critical mmplications Tor research design.
Specifically, infornantinterviewing is the data-collection technigue of choice
during the preintervention or diagnostic phases of SR, Individuals are asked
1o report not about themselves but about prople like themselves, not about
their personal behavior but about practices common 1o a region. This
technigue generates qualitative, deseriptive data that capture regional
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variztion. These data have limitations, especially because they cannot be
quantified and do not reflect individual differences, They can, however,
provide reliable information about the farming systems in a region.

AN INTRODUCTION TO MANABI

Manabf is a challenge. It is a large and populous provinee located on the
Pacific Ocean due north of Ecuador's largest city, Guayaquil. Because ol 1its
location, the provinee is a potential provisioner for coastal cities. Resources
are limited, however, and the zone needs innovative and ctlective programs in
agricultural research and development.

Young people leave Manabi if they can. As a counter to these migratory
currents, many prolessionals reared or trained in the area develop regional
allegiances. Consequently, provincial offices are staffed by many competent
professionals committed o agriceloural and rural development. Local
institutions have @ history ol collabor wion, and the Bean/Cowpea CRSP was
able to mobilize interagency cooperdion in ways that would probably have
been more difficult in less peripheral wegions.,

In 1982, 1ully 644 of he cconomically active population worked in
agriculture.  Nevertheless, farming is problematic, Agroclimatic
characteristics, topography, and limited invesiment in irtigation all Jimil
production. The small size of most farms also makes exclusive reliance on
agriculture difficult. Smalthol “»rs remain in farming by diversifying or
intensifying. The principal aiternatives are off-farm cmployment or
intensification or on-farm production, principally through integration into the
broiler industry,

When the Bean/Cowpea CRSP began work in Manabf, scientists knew
little about farming systems in the region. The zone had been identificd as
appropriate for project activities because legumes were important in regional
farming systems and in the local dict, Systematic rescarch, however, was
required to establish priorities for legume research,

PRELIMINARY EVALUATION OF LEGUME GERMPLASM

CRSP activitics in Manabf began with a rapid reconnaissance of the province
and the collection of germplasm during the spring of 1984, Flooding caused
by EI Nifio in 19821983 had destroyed seed stocks, not only on farms, but
also at the Portovicjo Experimen: Station. The preservation, cvaluation, and
ultimate improvement of surviving legume cultivars was considered
important because experimental research would require national as well as
international germplasm.
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A total of 155 samples of germplasm collected from 139 farmers was
multiplicd. Many sceds failed Lo germinate, and there was a high incidence of
virus infestation. Plants with identical architectures were also known by
different names (Chdvez 1984). On-station rescarch, therefore, identified
issues that were subsequently addressed during diagnostic field rescarch.
Specifically, experimental rescarch demonstrated that the production and
storage of sced was a potentially important problem, as was loss to discascs,
especially viruses. Finally, interviewers needed to pay close attention to the
local names of cultivars because variation was likely to be pronounced.

The initial multiplication of germplasm also provided guidelines for
subsequent agronomic research. Fifteen of the original 17 cultivars of lima
bean (Phaseolus Iunatus, climbing tvpe) were selected for their tolerance to
viruses and their pod-bearing capacity; nine of 36 cultivars of lima bean
(bush type) and four with intermediary growth patterns were also selected for
virus tolerance, carly maturity, and productivity. Finally, 26 of the original
82 cultivars of cowpea (Vigna unguiculata) were selected for virus tolerance,
carly maturity, length of pod, and sced weight (this work is reported in detail
in Linzin 1984). During the subscequent rainy scason, sclected lines were
studied in trials with and without pesticides. Initial experinients were not
conclusive, so research on this topic continued.

As a result of diagnostic ficld research, new trials were added during the
1985 dry season. Intervicws and observations indicated that cxperimentation
on planting distances was necessary, and this work began. Research on
supports for climbing legumes was also initiated: preliminary results suggest
that a good choice is horizontal wire from which a picce of plastic clothesline
is suspended for cach plant. Varietal research also continued, using local
germplasm and lines introduced from the International Institute of Tropical
Agriculture (1I'TA )y and ENIBRAPA.,

The purpose of this work was 1o develop varicties and technologics
appropriate for smallholders in Manabf. Diagnostic field rescarch identificd
priority problems, and trials on smallholders' fields were initiated. Two
promising lines, one of cowpea and the other of lima, carlier selected from
farmers' ficlds, are currently being studied. Larger factorial experiments
concerning planting distances and control of insccts and discases are also
being conducted during both rainy and dry scasons. Collectively, this work
illustrates the complementarity of sociocconomic and agronomic rescarch,
both on-swation and in fammers' ficlds.

ANALYSIS OF SECONDARY DATA

The collection and analysis of sccondary data, both agronomic and
sociocconomic, began in late 1984, Ecological and soil maps were prepared
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and an extensive preliminary report was written. Many sources were
consulted, including theses by students at the Universidad Técnica de Manabf
(UTM), census data from the instituto Nacional de Estadisticas y Censos
(INEC), and studics by the regional development agency, the Centro de
Rehabilitacion de Manabi (CRM).

Census data indicated that Manabi, with a population of approximately
one million, had strong migratory curreats that produced low rates ot
population increase despite high birth rates. Although urban arcas were
growing, rural arcas experienced absolute declines in population. Consistent
with high birth rates is the fact that approximately half the population wis
cconomically dependent. In 1974, for example, 447 of the age-cligible
population (12 years or older) was ceonomically active, most (68%) in the
agricultural sector,

Geographically, Manabi is dominated by two river systems, the Rio
Portovicjo/Rio Chico and the Carrizal/Chone. Soils in the valleys were
formed by alluvial deposits, and the region can get crally be described as very
dry tropical forest. Subregions have different clinmates, c.g.. dry tropical
forest, humid premontane forest, and spiny tropical montane. Lands with
these characteristies have Tinnted productivity, especially without irrigation.
Large-scale irrigation does exist in the zone. but receni flooading damaged
many canals and left the system virtually inoperative. Inadeqguate
infrastructure and insufficient water were known (o be important constraints
on agricultural production in the region,

The distribution of fandholdings in Manabi is very unequal, as reflected
ina Gini coelficient of 0.76. Agricuttural census data for 1974 indicated tha
farms of 200 ha or more represented only 1.2% of all farms but occupied
3L4% of the Tand, while these figures were o74 and 109 for units smaller
than 10 ha. "The continual parcelization of Tand is demonstrated by historical
data: the number of farmy less than 10 ha inereased from S8% of all units in
1954 10 675 in 1971 (Uquillas et al. 19850y, Although more recent
agricultural census data are not available, this trend has clearly continued
because there has been no major land redistribution by agrarian refomi in the
zonc,

Agricultural production in Manaby consists principally of export crops,
such as coffee, cacao, and bananas. Only 5% of the arca is dedicated to crops
for internal consumption, including rice, casava, cooking bananas, cowpeas,
and lima beans. Production of cowpeas and limas was concentrated (70G-
80% in 197-H) on farms of less than 10 ha. Livestock species varied by farm
size: cattie were concentrated o larae farms, while pigs and goats were
typical of small units. Even small farms are integrated into a markel
cconomy, and fully 854 of all farms scll some or all of their production,
Family labor predominates on small holdings, while occasional hired labor
characterizes farms larger than 10 ha (Uquillas et al. 1985¢).
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Recently, the most dramatic change in the agricultural sector has been
increased pioduction of dry com for feed in the burgeoning broiler industry.
Hard com is grown in the coastal highlands and used in lowlana chicken
houses. Valley smallholders able to change over to broilers have profited.
Those with limited capital, however, have been excluded from participation
in this growing agroindustry.

THE UTILITY OF PREPARATORY RESEARCH

Bean/Cowpea CRSP experiences suggest that preparatory rescarch,
specifically analyzing secondary data and drafting preliminary reports, can be
cest-effective. The initial payoff in Manab( was in site selection. Agricultural
census data for the two principal river valleys revealed imporant differences
between them. Land wis more subdivided in Ric Portovicjo/Rio Chico, so
there were proportionally more smaltholders, Sharccropping was more
common, and cash rentals less so. More farms produced for houschold
consumption, and legumes were much more prevalent.?

Data reflecting these regional differences were elaborated in the extensive
preliminary report prepared by a small team led by the ficld sociologist. This
document was then reviewed by a larger team of INIAP and Comell
scientists, wio recommended that the section describing the physical and
ceological conditions of diftferent subregions be revised to minimize technical
terminology, and that an exceutive summary focusing on the Portovicjo
River valley be appended. These recommendations were implemented, and
another team meeting was called to study the exccutive summary (Uquillas et
al. T985b). On the basis of background rescarch, the tcam decided to focus
licld research in the Rio Portoviejo/Rio Chico valley. This decision was
taken not because it would save time and moaey, but because it was
appropriate 10 CRSP objectives, This example illustrates how preliminary
rescarch can enhance project effectiveness—even as it reduces the costs of
ficldwork.

Background rescarch also improves ficldwork by focusing inquiry on
relevant issucs and preparing interviewers to learn from the field. The
Bean/Cowpea CRSP developed an interview guide that was originally applied
in Imbabura (Garrett et al. 1982); it was modified and adapted to Manab( by
the field sociologist, and a draft was discussed by the INTAP/Comell team.
Recommendations, especially those concerning details of legume cultivation
during rainy and dry scasons, were incorporated into the schedule that
multidisciplinary teams cmployed during ficld research in Manabf (Uquillas
1985).

Two CRSP documents were used to train interviewers. The exceutive
summary was sulficiently short sc that it was actually read and studicd by
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tecam members. Also, authors of the longer paper were on hand to provide
additional information upon request. The cxecutive summary, however,
furnished the ccological and sociocconomic information critical 1o effective
field rescarch; agronomic scientists found it informative and uscful. The
interview guide gave guidance for first-lime interviewers and some uniformity
of coverage across teams. Both documents provided concrete topics for
discussions and a basis for cross-disciplinary dialogue. They enabled a
multidisciplinary team, composed disproportionately of agronomic scientists,
to begin ficld research with greater knowledge, confidence, and sophistication.

THE ORGANIZATION OF FIELDWORK

Informal interviews, such as the sondeo, are intended 10 identify common
agrosociocconomic characteristics of farmers 50 as to orient subscquent
agronomic and sociocconomic research (Hildebrand 1981:426). With this
objective in mind, a training session for the entire field team was organized.
Training themes included the history of the INTAP/Comell project, activitics
in Munabi, and techniques for field rescarch. Particular emphasis was accorded
the preliminary analyses of Manabi and the meihodology for regional
analysis that the CRSP was developing.

Training exercises were organized in which scientists divided into two
teams and interviewed farmers near the Portovicjo Sxperiment Statior:,
Subsequent discussions focused on the rescarchers' experiences in this pilot
study and the utility of the interview guide. Thercafter, the logistics of
ficldwork were considered, and issucs conceming staffing, transportation, and
finances were resolved. Earlier experiences in Imbabura had demonstrared that
logistical problems needed 10 be anticipated and resolved before they arose,
Planning facilitated ficldwork,

Field rescarch was conducted by a rather large and diverse team. The 17
members represented four institutions: cight from INTAP, four from the
regional development agency (CRM), three from the Manabf Technical
University (UTN, and two from Comell University. The team consisted of
I3 agronomic scientists and four social scientists (one sociologist, one
cconomist, and two agricultural cconomists). There were 15 males and wo
females, both agronomists,

Four teams were constituted, cach with a social scientist and a
representative of CRNL The social scientists were there to guarantee the
collection of both agronomic and sociocconomic data, and the personnel of
CRM were 1o enrich interviews with their yeirs ol extension cxperience.
Each team was assigned one subregion of e Rio Portovicjo/Rio Chico
basin. These subregions were delimited with agroclimatic data interpreted by
knowledgeable scientists from CRM and INTAP. Once in the ficld, cach tcam
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worked scparately, but occasional general meetings permitted the cxchange of
idcas and cvaluation of work in progress.

Diagnostic field rescarch took place from 23 April to 3 May 1985, The
four tcams conducted more than 110 interviews, some of them group
discussions. All teams had been instructed to seck out informants with a
broad knowledge of the arca and to focus discussions on phenomena typical
ol the region rather than peculiar to the respondert. These intervicws, plus
ficld obscrvations, constituted the basis for preliminary team reports (Carrillo
ct al. 1985; Hinostroza ct al. 1985; Maldonado ¢t al. 1985; Uquillas ¢t al.
1985d). Collectively, these reponts identify similaritics and differences across
four arcas of the river valley. Reports were written within a few days alter
fieldwork ended, a rapidity possible because structured interviewing using the
CRSP interview guide clicits information that virtually writes itself.

These preliminary reports were used to design follow-up agronomic and
sociocconomic research. Subsequently, the results of library and field research
were synthesized and published (Uquillas et al. 1986) in a document that
focused on agricultural production, marketing, labor force, and consumption
pattems among farmers in the Portovicjo River valley.

OVERVIEW OF PRINCIPAL FINDINGS

Together, the five reports mentioned above extensively document the
organization of agricultural production in the Rfo Poriovicjo/Rfo Chico
valley. The richness of this information cannot be captured in a summary.
However, a few of the principal sociocconomic findings from onc subrepion
are highlighted here, followed by a discussion of the utility of ficldwork,

Throughout the study site, agricultural production is typificd by
intermediary levels of technology and unpaid family labor. Males and
females, adults and children, all work, performing different tasks. Women
manage farms when males migrate o engage in scasonal wage labor, These
results echo other research (Balarezo et al. 1984; Safa 1987).

Despite these uniformitics, the Portovicjo River valley divided itself into
two zones. ‘The lower valley is of greater interest to the Bean/Cowpca CRSD.
Ficldwork there revealed three important changes in production during the last
decade: Large-scale irrigation was constructed: high-valuc crops, including
vegetables, coconut oil, soy beans, and marigolds, were introduced; and
improved sceds were adopted for such traditional Craps ds maize, peanuts,
cotton, and rice. Agriculture had changed rapidly.

The lower valley is typificd by level fields, an incipient tendeney toward
monoculture, and crop rotation to maintain soil lertility. Smallholdings of
less than two hectares predominate, and land is intensively exploited,
Principal crops are short-cycle annuals—vegetables, maize, rice, peanuts,
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casava, and legumes, for example. The production and consumption of
legumes are generalized. The zone is quite dry, so water availability is
critical,

A large-scale irrigation system, the Poza Honda, was constructed 1o
irrigate the entire valley, but flooding in 1983 destroyed the principal canals
in a farge sector, and they have not yet been repaired. People who live near

Aater construct small dams to {lood adjacent ficlds, but other farmers can
grow crops only during the rainy season.

Historically, the Poza Honda permitted innovations in cropping systems,
intensification of the agricultural calendar, and expansion of commercial
production —all factors accelerating class formaiion and dilferentiation. Some
farmers who began with better resources were able to intensify production.
By increasing marketable surpluses and cash income, they positioned
themselves to buy more land anc expand their enterprises. Over time, both
smail- and medium-scale petty commodities producers have arisen, and these
strata now employ wage Labor,

Landless strata have also emerged. They engage in wage labor in the
countryside and in nearby towns, working in fishing, fish processing, artisan
production, and constraction. These industrics cmploy both males and
femates, but males unitormly command higher wages. This is consistent
with CRSP tindings in Imbabura (INIAP/Cormell Team 1982; Uiquullas et al.
1985, Jobs in the region are generally limited, so males frequently migrate
to other coastal provinees for the harvests of colfee, cacao, and cotton.
During their 2-to-1 month absence, their wives manage the farms. This
adaptation, common throughout the world, has profound consequences for the
organization of semiproletarian production (Chaney and Lewis 1980 Garrett
1980).

Marketing i the region centers on the city of Portovicjo. Only there can
awide variety ol agrochemicals be purchased. The aily's nierchants serve a
substantially Targer market than do their counterparts in other towns.
Froducers deal principally with intermediaries rather than with cusiomers,
although transportation is adequate and distances shor.

Despite the conmmercial orientation of smallholdings, production for
home consumiption remains important. Most of what people consume is
produced locally. Legumes, a desirable foodstalf, are consumed throughout
the year. They are caten daily when avaitable in the garden, and two to three
times a week when they must be purctased. Most legumes are consumed
green in soups and salads. Mature, dry legumes are also prepaied as a savory
called smanestra. Animal protein is usually purchased. Beel and fish can be
bought in markets and from itinerant vendors. Potatoes, a highland crop, and
noodles, a processed food, are also purchased, along with wiletries, clothing,
and the omnipresent Coca Cola, plus its national relative, Inca Cola,

Informants in the lower valley felt that families could live from their
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farms il they had two to three hectares of irrigated land, or at least six
hectares of hillside lands. Hillside lands were seen as problematic, and
families would require at least twice as much land as in the flats.
Interestingly, informants’ evaluations of what was necessary for subsistence
were routinely and dramatically below professionals’ calculations of minimial
farm size.

THE UTILITY OF DESCRIPTIVE REGIONAL ANALYSIS

‘The Bean/Cowpea CRSP's adoption of a macro perspective on regional
farming systems in Manab{ resulted in the identification of marketing as a
central sociocconomic issue requiring further rescarch, Diagnostic research
identified several problems with marketing channels. Farmers have limited
fiquidity and inadequate facilities for on-farmi storage. Consequently, they
must sell at harvest time when prices are lowest; price controls are not
enforeed. Farmers report limited access 1o otlicial sources of credit, relying
instead on informal systems. Professional moneylenders charge high interest
rates. Al these factors make it ditficult for producers o prosper (Barril 1983).

‘These tindings raised two tfundamental questions: first, would producers
and consumers, as well as merchants, benetit substantially from increased
production” Sceond, could consumer demand absorb increased production if it
were spaced more evenly throughout the yvear? Answers 10 these questions
would determine whether scaree project resources should be devoted 1o legume
rescarch in the region.

A marketing study was designed that combined structured interviewing
with participant observation. A total of 29 nierchants;, broadly representative
of known marketing centers and channels, were interviewed. In addition
muarket dynamics were observed during both wholesaling and retailing hours
(detaited results are reported in Chiver et il 1986).

As diagnostic research had suggested, the principal wzrketing chain s
producer to Large-scale wholesaler 1o intermediary to retailer to consumer.
Producers bring legumes to the wholesale market in Portoviejo, where large-
scaie wholesalers purchase goods and reselt them o medium-scale
wholesalers. These intermediaries usually sell to retailers or to other medinm-
scale wholesalers from other large cities within the provinee or along the
coast. Other marketing channels exist but handle litte volume,

The difference between producer and consumer prices can be
conceptualized as the surplus appropriated by merchants, An carlier study of
marketing in the region (CRM 1978) found that profit margins varied by
season, ranging from a high of 529 in March 10 a fow ol 28% in June.
CRSP research, conducted in November, estimated an average profit margin
of 50%. Scasonal variability in prices is marked, with lows immediately alter


http:conCeptualii.ed

164 BeaniCowpea CRSP

harvest and highs at triple these levels during shonfalls. Merchants explain
that demand for legumes is relatively stable throughout the year though
supply is highly scasonal.

The CRSP marketing study suggested that inereasing fegume production
and stapilizing availubility would be a viable commercial strategy since the
demand tor legumes seems relatively inelastic. nder these circumstances,
agronomic research could appropriziely focus on modifications in planting
dates and/or varicties to stabilize market availability. Since legumes are
currently exported to other provinees, the potential market for Manabita
production is substantial,

While marketing rescarch was under way, INLAP'S legume program
proceeded on the assumption that CRSE research would continue in Manabf,
The findings ot diagnostic ficld rescarch were interpreted, and priorities for
INIAPS legume research were established

The relationship between diagnostic fieldwork and experimentation can
be conceptualized i many wavs, One approach is 1o cmphasize problem
definition through a process of chiination. Legumes are known 1o have a
finite set of problems that agricultural R&D can address, The CRSP
objective was to chiminate from the rescarch agenda those problems that
dppeared unimportant to smaltholders in the region and then to establish
priorities amonyg remaining lopics. Freld rescarch is not destgned to discover
problems that scientists have never identitied. Rather, its purpose is 1o seleet
from among commonly recognized problems those whose solution would
make a difference 1o speaitic groups ol producers. FSR s apphied, not basic,
rescarch.

Problem elimination is important (o the design ol experimental rescarch.
Legume storage in the Portovicjo River valley provides a useful itlustration:
legumes are stored exclusively for seed; conscquently, there 1s no reason 1o
study technologies for Tong-term, on-farm storage for human consumption,
Inanother zone, however, this might be an appropriate theme,

Scientists found two principal on-farm techniques 1o store seed: legumes
were cither felt on the vine and hung near the fireplace: or they were shelted,
mixed with send, and placed in a closed container. These are both fairly
common postharvest technologics, but they are not completely effective.
Informants reported insect infestations (polilla, Callosobruchus sp.).
Scientists confimmed these reports and also observed that farmers were using
certain chemicals in wayvs dangerous 1o human health, Finally, the
germplasm arials that had been conducted on-station suggested that pooy
quality seed, infected with seed-borne discases, wis i common problem.,

Collectively, these insights identitied as a research priority the
development of & technology to produce and store clean seed under
smallholder conditions. This provided a framework for organizing supportive
and related research and defined the context for work on improved varicties,
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planting distances, and infestations, including nematodes, insects, and
discases. The development of procedures for clean seed production and storage
defined the parameters of associated rescarch. Consequently, the rescarch
design had a rationale and logic frequently lacking in cxperimentation
designed without intensive exploration of the site to be served.

The rescarch agenda that emerged after ficldwork consisted of studies that
are individually quite traditional. It is noteworthy, however, that several
traditional topics are absent—for example, fertilization levels. Critics who
fail to consider complementary aspeets of rescarch design (i.e., what is
excluded as well as what is included) trivialize the contribution that a holistic
analysis can make to R&D design.

IMPLICATIONS FOR MULTIDISCIPLINARY RESEARCH

Preliminary rescarch, both on-station and in libraries, preparcd CRSP re-
searchers for much of what they observed during fieldwork. Indeed, there was
little from a sociocconomic perspective that had not been anticipated on the
basis of the genceral theoretical literature or the empirical analysis of Manabf,
Certainly, a team composed solely of social scientists could have produced a
more penetrating analysis of the organization of agricultural production in the
province. In the context of this project, however, much of what is conceptu-
ally interesting in sociological terms could not be adequately explored. The
Ecuador project differed from other CRSPs because social scientists enjoyed
less disciplinary autonomy and more multidisciplinary collaboration (Garrelt
1984¢). There are both costs and benefits 1o this organization.

Our objective in Manabi was to adapt standard social scientific
methodologies to provide a framework within which agronomists could
conduct lieldwork successtully. Prolessionals with and without ficld
experience improved their inierviewing skills in both cliciting and
interpreting commentaries. CRSP collaborators learned how hard
smallholders work (o muaintain farms and support families under the
disadvantageous conditions of Manabf. Interviewers focused on the details of
agricultural production because they were of interest 1o both scientists and
farmers. This focus allowed agronomic seientists to appreciate how
production practices were influenced by factors other than knowledge of
technological altematives and professional recommendations.

In this way, agronomists developed some ownership of social scientific
concepts. They saw lirsthand how scasonal male migration affects the
allocation of labor by task and how the availability of family labor
conditions the organization of farming systems. It is possible 10 develop
such understandings theoretically, but agronomists drew on what they saw
and sought 1o interpret it, Because these insights were their own, CRSP
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agronomists expressed satisfaction with what they had leamed. They had
enjoyed lieldwoik and thought it enhanced their understanding of agriculiure
in the region. Nevertheless, they found it difficult o specify exactly how
fieldwork influenced expertmentation decisione,

This observation can be interpreted m several wavs: one could adopt the
traditional position and argue that mulidisciplinay ficldwork is marginal (o
the design and conduct of agrononiic research: alternatively, one can ask how
research priorifies are actually established.

The provenance of existing strategies for apricubural development in
Third World countries is not intuitively obvious. Conventional wisdom
holds that rescarch agendas in the natural sciences retlect consensus on
puzzles important to the “scientifie community.” In many countries,
however, critical comemporary literature is inaceessible because Hbraries
cannat afford cxpensive jourmals, Contact with intemational peers is hard to
establish and migintain because comninnication s difficult and travei
expensive (Lacy o al this volumice) Under these circumstances, national
commodity programs find it dithicult 1o reach the cutting edge of research.®
National institutions also feel pressure o conform 1o an international
division of labor. The TARCS facilitate research, bul they alse mtluence the
dircction of national programs. Finally, national programs have their own
dynamics. which generally discourage innovation. Al these factors mean that
scientists cannot control their researehl agendas m an assertive, pro-active
fashion. ‘They can oxercise control o the margin, bul many paraneters of
their researclrane detined by outsi."ers.

Exactly how divaiplinary, cemmaodity, and nationai Yactors interact 1o
determine rescarch agendas is poorly understood. Consequenily, ivis not clear
how nuch autonomy national commodity programs actually have. To the
extent that the detinition ol a research strategy is mechanical rather than
detiberate and judicious, programs are wiherenty unable 1o redefine agendas
based onthe regional analysis of farnnng systems,

Further complicating the problem ol rescarch strategy s a mankedly
divergent approach o the field in the social and hiological serences. Social
seientists conduct rescarch in the ficld, collecting data and explonng
altemative interpretations. By contrast, brologrcal scientists tend 1o cquate
research with conirolled experimentation in laboratories ad test plots; they
therefore have ditficulty incorporating msights from ficidwork into "real”
(i.c..experimental) research., Fundamentally different conceptions of research,
and censequently of ficldwork, inhibit communication in wavs thut need o
be better understood it multidisciplinary collaboration is 1o be effective,

The farming systems approach allows scientists rationally and self-
consciously 10 design a rescarch program. This potentiai calls attention (o
some relatively unexamined influences that currently set the agenda for Third
World commodity programs. Dependeney is a complex phenomenon, and


http:expecrimieitat.in

Uquillas and Garret 167

although national programs conduct rescarch, they do not control basic
aspects of their scientific agendas. A fameing systems approach encourages
rationals to take control of programming in ways that mee. the needs of
specilic constituencies. Reflection on these issues may aliow national
scientists to make more deliberate and appropriate choices about research
design in the future.

NOTES

Rescarch was cenducted under the Bean/Cowpea Collaborative Research Support
Program (AID/DSAN/XHG-0261). ‘The authors have tried to reflect the
stimulating contributions of those who worked intensively with the project in
Manabi and who produced many ol the papers cited in this chapter.
Nevertheless, we accept responsibility for the interpretations presented here.

LA model depicting phases of  farming  svstems  rescarch and
synthesiving diverse experiences was developed by collaborating scientizts
during a prerect workshop in Quito in Augost 1985, The tollowing participants
were incladed: INTAR/Ecaador - José Acuia, Diana Barba, Victor Hugo Cardozo,
Romulo Carrillo, Edmundo Cevallos, Napoleda Chidves, Francisco Muiiog,
Arturo Villafuerte, Cristobal Villasis, and Ely Zambrano; 1CTA/Guatemaly—
Selvin Arriaga, José Manael Diaz, and Portirie Masava: Cornell/USA- - Patricia
Garrett, Judith Hall, Wesley Kline, and Joree Uquillas. The model was also
emploved me Expinosa and Garrett (19871 (o illustrate hows gender is a relevant
consideration during all phases of FSR.

2 Rescarch based on structured mterviews must be carefully designed
because the quality of mformation depends directly on the care with which
infornuits are selected and interviewed. Knowledpe of regtonal ecological and
sociocconamic charecteristios allows the team to identify appropriate
informants. Preparatory rescarch,  specitically  the analysis of  existing
agronomic and socioeconomic data, is essential o ensure coverage of all nuyjor
ceological regions and social groups. Individual informants are selected so that
they collectively represent the range of ccological and social situations
manifested in the study site.

I researchers understand that experiences vary systematically by social
position, they can identify respondents who are knowledgeable about specific
themes. Preparation for lickd research is particularly helplul in anticipating the
probable range ol variation in the study site. In the tield, socia! scientists
(motably anthropolotists and sociologists) are trained 0 analyze social,
cuitural, and econom v differences within small regions, and *heir participation
is critical on teams using structured interview techniques. A detailed interview
guide that ilustrates how structured interviewing can be adapted 1o farming
systemsresearch iy available in dnglish (Garrett et al, 1987) and Spanish
(Uquillas et al, 19806a),

3o Agrichiural census data are available in Ecuador down 1o the county
{parroquia} level, and our origmal intention was to analyze the parroquia data
for Manabi, following the outline in Palacios and Garrett 1983, This was not
possible, Tewn members did not have sufficient time to hand-copy the data on
multiple variables Tor 90 parroquias. Morcover, adequate software for statistical
analysis on the Apple 11 did not exist. Consequently, it was not feasible to
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conduct a comprehensive statistical analysis for Manabi, paralleling that for
Imbabura (Palacios and Garrett 1984). However, technology nas changed
dramatically in the short time since research began in Manabi. Lap-top
computers now permit direet data entry in libraries and offices, nd powerful
statistical packages (such as SPSS and SAS) run on computers with hard isks.
These innovations make it realistic 1o tally and anmalyze sccondary data, at
least under the favorable conditions that obtain in a country such as Ecuador.
The application of microcomputers 1o agricultutal development is discussed in
Duff and Webster 1984 and Garrett et al, 1986 Obtaining USAID authorization
1o purchase microcomputers, however, remains an obstacle,

4.°The CRSP had the freedom to decide whether 1o continue legume
rescarch in Portovicjo, By contrast, INTAP' Legume  Program  was
administratively required o conduct rescarch so long as the commodity
program was assigned to the zone. It was neeessary, therefore, that the Legume
Program proceed as it did, using diagnostic rescarch 1o define its work plan,
The FSR approach o problem definition presumes e autonomy that the CRSP
enjoyed; but it is also frequently employed by national programs that cannot
clect 1o abandon regions or commoditics. Thus, the commodity organization of
national programs, based on the 1.8, land granl university model, can conflict
with a furming systems approach. FSR must, therefore, be creatively adapted 1o
different mstitutional environments,

5. 0ne notable exception is the bean program of ICTA/Guatemala directed
by Porlirio Masayva, a host vountry PLoon the Bean/Cowpea CRSE. The
colluborative resciarch support mode is intended 1o keep well-trained directors
of national rescearch programs in close communication both the such
international centers as the Centro Internacional de Agriculura ‘Tropical (CIAT)
in Colombia and with peers sueh as Donald Wallace at Cornell University so
that their programs can work on the cutting edge. The importance of CRSP
support for good scicnee conducted with and through national commodity
programs needs (o be highlighted.
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Social Science and Food Science
Research in the Peanut CRSPP

Gerald C. Wheelock, Hezekiah S. Jones,
Bharat Singh, and Virginia Caples

The Peanut CRSP was initiated with a planning grant ..om USAID and
BIFAD to tne University of Georgia in August 1980, In February 1981,
Alabama A&M University (AAMU) was sclected from among scveral
proposals from 1890 land grant institutions to assist in planning. A technical
advisory committee (TAC) was also assembled 10 represent global peanut
rescarch interests. The TAC included USDA and land grant university plant,
food, and social scientists, the peanut program coordinator from the
Intemational Crop Rescarch Institute for the Semi-Arid Tropics (ICRISAT),
and representatives from the African Groundnut Council, the Rescarch
Institute for Oils and Oilseeds (IRIO), Latin American and Caribbean
rescarch organizations (c.g., CARDI), and the World Bank. Later, U.S.
producer interests were represented through the Peanut Council.,

During the planning phase, in order to identify key rescarchable
constraints to peanut production and utilization and to develop a global
rescarch plan, fact-finding wips were made to international peanut meetings at
ICRISAT and to rescarch sites in peanut-producing countrics, where
scientists from 20 nations were interviewed. Interviewees included sev eral
food scientists, but no social scientists studying peanut faming sysleins or
utilization were identified within any national or university rescarch
organizations. However, at ICRISAT, the Economics Group provided some
important insights into farming systems constraints on peanut productior.

Most of these constraints centered on the greater labor demands planting
and weeding peanuts relative to other crops. Planting corresponds with the
onsct of the rains. Because peanut sced stocks are more valuable than other
crops, farmers are less likely to plant peanuts before sufficient rain has faller.
Weeding is cqually critical to protect the farmer's investment in peanut sced.
Conscquently, more is at risk if drought occurs once peanuts are planted.
More focused farming systems and market nrice-policy analysis appeared to
be needed to understand peanut production and domestic market potential,

Peanuts are important both as a foreign-exchange carnier and as a source
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of vegetable oil in the semi-arid tropics (SAT). Yet, in the countrics
surveyed, very little has been documented about peanuts as a foodstufT except
for their wide use as a snack. Economists generally believed that peanut
consumption would nct normally vary among income groups since peanuts
appeared o be caten by nearty everyone, but only in sl quantities, It was
therefore decided that more information on market demand and home
consumption patterns would be needed in order 10 better design product
development rescarch, (Cummins and Jackson 1982, Wheelock [982).

Research proposals were selicited from ULS institutions in the arcas of:
advaneed line, variety testing and cultural practices: breeding and cultural
practices;, mycotoxin management; weeds, inseets, discases, and nematode
control; food technology: physiology and soil microbiotogy: and
sociocconamics. The TAC then matched identificd coantry-level rescarchable
constraints with the most relevant proposals. The result was the “Peanut
CRSP Planning Report” dackson and Cumnmins 19819,

Socioeconomic proposals were few in nuniber, especially from peanut-
producing states, Furthermore, those submitted did not demonstrate
poientially strong Hinks with peanut scientists in the United States or social
scientsts an coliabarating countries  a particutarly important consideration
for thes tightdy tocused and fudgeted single-commodity CRSP. Most
proposals were broad-baseid focd syvsten or sociostructural studies of the niche
occupicd by peanut producers and users, AL the iime, it was believed that
basic FSR on peanuts was abready under way, and that specialized casb-crop
and forergn-exchange issues, plus the high weather/price risk of peanut
production, were the main concerns ol collaborating country scientists. The
TAC therefore recenninended that vone of the broader sociocconomic
proposals be funded. However, several members of the commitiee concurred
with the TACS World Bank representative that, it socioeconomic studies
were excluded inthe plobal plan, a strong case could be made that there
should not even be a Peanut CRSP!

A twolold compromise on sociocconomic issnes was reached. First, it
called for special cconomic analyses to be conducted by a social scientist
currently studying markets and farming svsiems in Peanut CRSP countrics.
Evaluation of the potential impact of higher-yiclding, lower-risk (drought-
and aflatoxin-resistant) varictics on poorer farm familics' dicts and incomes
was 1o be a nvgjor focus of this analysis. While shorter-scason strains and
more vigorous taproot growth ol the young peanut plant have reccived some
research attention in SA'T national rescarch centers, the primary thrust 1o
increase food security has been toward other shorter-season legumes (e,
chick pea and pigeon pear and improved sorghums and nailiets. Breeding work
on these dess frequently traded commodities has also been more favored by
international rescarch projects. Perhaps the central but unstated issue of the
entire Peanut CRSP is whether the dearth of research support {or lower-risk
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peanut varictics for SATs is related to a true lack of genetic potential for
peanuts in such climates, or whether it is duc to protectionist policics of
donor countrics competing for the intemational peanut market.

Sccond, the compromise called for a muhidisciplinary model, including
social scientists and food scientists, to conduct utilization studies of food
scienee constraints. In the first year of the Peanut CRSP, one such proposal
wiis funded for Sudan, The Food Rescarch Center of Sudan's Agricultural
Rescarch Corporation (FRC/ARC) and AAMU were named as host country
and U.S. Icad institutions, respectively. The principal objectives were to
determine the role of peanuts in the diet and food budgets of Sudanese
houscholds and tc explore the potentia’ for improved or new peanut products
and increased consumption. An initial survey phase would provide guidance
in planning for the latter objective. Similar multidisciplinary projects were
included in the second-vear plan for Thailand and the Philippines, with the
University of Georgia servirg as U.S. lead institution.

Although it was the largest peanut-producing country in the CRSP,
Sudan was not included in the program’s agronomic plan. Sudanese scientists
Bad expressed specific interest in drought tolerance and aflatoxin resistance s
breeding objectives. However, as noted carlier, these constraints were not
addressed in the proposals received from U.S. scientists. The TAC concluded
that U.S. agronomists had litde o offer their Sudanese counterparts at that
time, but il such possibilitics should develop in the future, agronomists from
other collaborating African Peanut CRSPs at North Carolina State
University, University of Georgia, and Texas A&M could then join food
scientists already in Sudan. Coincidently or not, this strategy provided a
convenient answer when, in 1982, U.S. peanul growsrs challenged USAID as
to why a program was being funded that would help our major competitors in
the world market. The answers were that the CRSP hoped 1o enhance peanut
utilization around the world; the Sudan project was cntirely utilization-
oriented; all project countries involved were poor and their food balances
showed deficits in carbohydrates and protein: and Senegal, an cxporting
country as was Sudan, was a convenient ally with whom to initiate
collaborative research (with Texas A&M CRSP scientists) on health hazards
from mycotoxins, the findings from which could be of great significance to
U.S. peanut interests.

SOCIAL SCIENCE AND FOOD SCIENCE
ON THE PEANUT CRSP IN SUDAN

The Food &zience Peanut CRSP in Sudan is primarily a research service
project focused on the role of peanuts in national food security. It was
conceived as a multidisciplinary cffort in terms of tcam composition,
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objectives, and implementation. It called for the establishment of laboratory
and computer facilitics in FRC/ARC, standardization and validation of basic
mcasurement procedures, and corresponding services from cach Sudanese and
U.S. scientist on the team. Agricultural cconomists and sociologists from
FRC/ARC and AAMU were responsible for establishing a computer facility
that would enable comparable data analysis at both locations. They were also
responsible for constructing survey instruments and coordinating input from
the food scientists. Two instrurents were needed initially: one to estimate
demand for various peanut products, both in producing arcas and in urban
markets stratified by income levels; and one to evaluate the role of peanuts in
food sccurity at the farm level, vis-d-vis postharvest peanut storage, handling,
wtilization, marketing practices, and aflatoxin contamination levels.

The food scicatists cooperated in the surveys, but they also worked to
establish an wflatoxin determination Tab and to rehabilitate other laboratory
facilities. Tasks sach as getting ethyl ether and other volatile chemicals into
Khartoum (whicl, proved very nearly impossiblc), installing and maintaining
equipment, and standardizing and validating measurement procedures new to
FRC, il not its scientists, were basic services provided by the project.!

U.S. social scicnce input in Sudan has been 30%-40%. of one scientist
year for the first three years of the project. This time has been split between
the rural sociologist (Wheelock) and the agricultuaral economist (Jones). In
FRC/ARC, two agricultural economists have also worked on the project, but
only one at a time at about 204 Below, the findings and contributions of
social scientists, as weit as their recommendations for the raltidisciplinary
food science project of the Sudan Peanut CRSP. are described. These
outcomes are then expanded by comparison with results from the more
recently established Caribbean Peanut CRSP.

Peanuts and Foreign Lxchange in Sudan

Onc of the first tasks for the social sciences was to examine the overarching
and interrelated roles of peanuts as a cash and food crop in both international
and domestic sociocconomic contexts. Over the last decade, the volume and
value of Sudan’s peanut exports have declined absolutely and relative (o total
exports. From 1971 1o 1978, peanuts averaged about 16% of the nation's
foreign-exchange carnings. Total peanut exports peaked at 280,000 tons in
1976 (Riley 1981). From 1979 1o 1983, peanut exports dropped 1o less than
7% ol average yearly camings. That average was buoyed up by extraordinary
exports of about 80,000 tons in 1980 1981 (Riley 1981), when drought cut
U.S. peanut production by more than i third, and U.S. imports increased
more than tenfold to 3.6 million pounds (USDA 1984:121). The percentage
share of Sudan's total value of exports 1o the United States more than tripled,
from 2.4% 10 8% in 1980-1981, then retumed to 2.6% the next year (Bank
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of Sudan 1983:45). U.S. farmers suddenly became very aware of Sudan's
potential comparative advantage in peanut produc' 1. Sudanese farm prices
were then somewhere below 50% of the world price, and one-sixth of the
quota pricc of 27.5 cents per pound received by U.S. farmers (Bashir and Idris
1983). The Peanut CRSP was just being established, and U.S. grower
interests had to be assured that peanut-exporting countries were not being
helped to become even more competitive in the world market. However,
subsequent cvents have replaced this concern with one of food security in
Sudan and in Africa gencrally.

Increased domestic demand, combined with poor growina conditions for
peanuts and related aflatoxin contamination problems, resulted in declining
Sudanese exports in 1982 and 1983, and essentially no exports in 1984 and
1985. Domestic demand for peanut oil in cooking was boosted both by
population growth and by diversion of all cotten seed oil to the domestic
soap industry. Peanut cake production increased as a by-product of the oil
industry, but its export market faltered when aflatoxin detections proved
excessive ior European Jivestock feed markets. Finally, drought in westem
Sudan reduced peanud picduciion in favor of more drought-resistant food and
export crops such as sesame, sorghum, miflet, rosette, and gurm arabic.
Sesame and sorghum comprised 30% of exports in 1982 compared with 6.9%
for peanuts (Table 10.1). In 1983, incentives for cotton farmers wele
substantially increased, resulting in a doubling of cotton's share of exports to
49%, while sesame and sorghum comprised 17% and peanuts only 2%,

Sudanese export declines have been followed by drops in peanut
production from the 1977 peak of 1,027,000 metric tons (Table 10.2). Both
arci and yield have declined as labor shifted from rainfed agriculture to more
drought-tolerant crops in western Sudan, to irrigated schemes in central
Sudan, and to labor markets in Saudi Arabia and other Middle Eastetn
countries. Area planted has fallen from more than 2.6 million feddans (one
feddan = 0.95 acres) in 1977 to less than a million in 1984, Most of the
decline has been in semi-arid regions where rains were not sufficient for
planting. The rains returned in 1985 and 1986, but peanut production in
western Sudan was slow 1o recover. Priority las been given to sorghum, Few
farmers in the western region had any peanut <2ed Teft, and labor supplics had
been diverted by the drought. Peanut exports were curtaifed even further by
aflatoxin restrictions in the European Common Market. In sum, it appears
that peanut production and prices will depend increasingly upon erowth in
domestic demand and decreasingly upon exports.

With several key variables in Sudan’s peanut industry and agriculture
changing dramatically from year to yeur, the challenge for sociocconomic
analyses pertinent to FRC/ARC researeh slans and policy is great. A
comparative advantage in peanut production tor the world market probably
still exists—if rainfall retumns to normal in the rainfed peanut-producing arcas



180 Peanut CRSP

TABLE 10.1. PEANUT, COTTON, SESAME, AND SORGHUM EXPORTS AS A PERCENTAGE OF
TOTAL MONEY VALUL QF EXPORTS IN SUDAN (1974-1983)

Cake Sorghum  Exports
Year Peanuts Cottan Sesame & Meal (dura)(Ls.million)
1974 14.9 35.5 13.5 - - -
1575 22.6 46.0 7.8 - - -
1976 20.2 50.7 8.¢ - - -
1977 12.5 57.2 7.9 - - -
1978 10.2 51.8 9.5 3.3 1.3 202
1979 4.3 65.10 2.7 3.2 5.8 233
1980 2.2 42.5 9.2 5.0 15.8 271
1981 18.6 19.2 9,0 4.1 12,0 357
1982 6.9 25.1i 7.9 3.0 22.2 483
1983 2.0 48.8 8.7 3.0 8.2 811

Source: Bank of Sudan 1981, 1983.

of westemn Sudan, if trade and foreign exchange policy continues io encourage
exports, and if the area's labor supply stabilizes. Sudan could probably
expand its trade with China, Japan, Saudi Arabia, Egypt, and other peanut
and peanut-oil markets. If production and trade of peanuts were to resunie,
policymakers could Turther encourage production by calculating and
annoancing expected minimum prices before planting time in western Sudan
(Sattar 1982; Wheelack and Jones 1983).

FRC/ARC can do nothing about the weather, international labor
mirkets, or internal political probiems alfecting migration of labor,
However, the institurizu's role in monitoring aflatoxin and rescarching ity
controbis inportant ¢ - the development of Sudan's domestic market, with or
without recovery in foreign markets, Also, assessment of current and
potential supply and demand for peanut products relative to other domestic
products is crucial to FRC/ARC'S own planning process, as well as to its
eflectiveness in intragovermmental planning and policy (Whecelock 1985).

Peanuts and Food Energy Supplics in Sudan

When the source of Sudan's food energy supply was scrutinized, the relatively
narrow objectives of the Sudan Peanut CRSP were further justificd.
Estimates for the country for 1979 10 1981 by FAO (1984) indicated a per
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TABLE 10.2. AREA PLANTED, YIELD PER F[DUAN,a AND TQTAL PRODUCTINN Of
PEANUTS IN SUDAN (1971-1982)

Year Feddans Planted Yield Feddan lotal  Froduction
(000} (change) (kg) (change) (000) (change)
1971 1511 - 256 - 387 -
1972 1614 6.8% 348 35.9% 568 45.8%
1973 1748 8.3% 317 -8.9% 554 -2.5%%
19/4 1792 2.5% 517 63. 1% 928 67.5%
1975 2321 29.5% 343 -33.7% 796 -14. 2%
1976 1880 -19.0% 393 14.6% 738 -7.3%
1977 2661 41.5% 386 -1.8% 1027 39.2%
1978 2328 -12.5% 342 -11.4% 798 -22.3%
1979 2352 1.0% 362 5.8% 852 6.8%
1980 2129 -9.5% 332 -8.3% 707 ~17.0%
1981 2346 10. 2% 306 -7.8% 721 2.0%
1982 1853 -21.0% 210 -11.8% 497 -31.1%

Source: Bashier and [dris 1983, Bank of Sudan 1981, 1983.

a
One feddan = 0.39 neclares 0,45 acres.

capita availability of 2,291 calories (cal) per day excluding alcohol (23 cal);
by comparison, this figure is 3,455 for the United States. However, Sudan's
averages did notindicate the considerable caloric inequality that must be
present in one ol Africa’s Targest and most climatically diverse countries.
Comparison with neighboring nations was therefore helpful, The irrigated
arcas of the Nile and central Sudan have more in common with Egypt than
with the rainfed semi-arid tropics of western Sudan or the savanna and
tropical rain forests of the south. Henee, the latter regions should be
compared with other countries in the Sahel and 1o the south. Egypt was
estimated to have 3,174 cal per capita per day compared with only 1,691 and
2,079 in Uganda and Central African Republic, respectively. Central Sudan's
supplics may have been within SO0 cal of Egypt's average, but supplies in
westem and southern Sudan - which contiin about one-third of the country's
population (18,378,000 in 1980} -would have been closer to the 2,000 cal
average ol s neiphbors to the south and west between 1979 and 1981,

Like most SAT countrics of Africa, Sudan depends heavily upon the
peanut as a source of dictary otls ana calories. FAO lood balance sheets for
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19791981 estimate that 43.2% of Sudan's fat supply and 12% of its per
capita caloric supply (net of exports, feed, seed, and waste) came from
pcanuts and peanut products. Of Sudan's daily per capita supply of 2,291 cal,
220 were from peanui vil and 55 from peanuts. In 1983 and 1984, because of
the peanut’s intolerance for drought, fat and caloric supplics most certainly
dropped dramatically, particularly in rainfed peamt-producing areas of western
Sudan.

During good years in Sudan, substantial arcundnut cake (a by-product of
the oil presses) is available for export or domestic use as livestoek feed.
Between 1979 and 1981, for example, 180,000 mt per year were produced,
but no products trom peanut cake were included in the food balances. In this
form, however, the groundnut is a prelific medium for Aspercillis Slavuy and
mycotoxin by preducts, including B1 aflatoxing If groundnut cake is 1o be
exported or used for animal or human consumption domestically, the
production of this most potent of all carcinogens must be controlied.

Sample Survey of Peanul Producers
and Conswmers in Swdan and the Caribbean

Coinvestigators from the food and social sciences agreed upon survey
objectives, instruments, and analytic procedures 1o coordinate core
components of CRSP-wide questionnaire research across program sites in
Sudan and the Caribbean. Prior 1o the initial survey 1 Sudan, rigorous ficld
survey techniques and quantitative methods of demand analysis were new {o
the AAMU and FRC/ARC food scientists. At the same time, nutritional
subject matters were new 1o the social scienlists. Overcoming the lacs off
experience in cach other's disciplines was taken scriously by all concerned,
and there was censiderable pive and tahe in defiming objectives and
procedures. The social scientists 1ok leadership responsibility for suivey
objectives, “smpling deswn (for both houscholds and pranutsy, questionndire
constructi ad interview strategies. With the whole ream’s participation,
these issues voore thoroughly worked out (o fit within budgetary and
personnel constriints,

Two major multidisaiplinary ficld survey objectives were identified 1o
Al knowledge gaps on demand for vanous peanut products and to undersiand
the food sceurity role of peanuts i the household fevel, it for estimating
income clasticitics of demand and other purposes, purchases of peanuts in
various forms (raw, roasted, paste, or peanut butter) were documented in
urban samples. To ensure that all income Tevels were sulficiently represented,
the sample was strattficd by low-, middle-, and high-income subdivisions. A
second survey of producers was aimed at understanding the importance of
peanuts as a cash crop and documenting variation in peanut cultural practices
(pre- and postharvest) that might be associated with aflatoxin contamination
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of farm-storcd pcanuts. Peanut samples for laboratory analysis were also
collected from the farmers interviewed.

In Sudan, the urban study was conducted in Khartoum, the capital. Two
farm samples were selected (o represent major peanul-growing areas: one was
drawn from four irrigation-scheme communities in central Sudan; the other
included five rainfed agricultural villages in western Sudan (Singh 1984,
19854, 19862). On the more recently established Caribbean Peanut CRSP,
similar procedures were used to interview urban samples in Trinidad, Jamaica,
and St. V'ncent, plus farm samples in the latter two countries (Okezie 1984
Singh 1685h and 1986b). The next sections briefly outline some of the
major sociocconomic and other findings of these surveys.

Sources of New Demand for Peanuts and Peanut Products

To estimate growth in aggregate demand tor peanuts and to document
differences in markets {or various peanut products, the Sudan and Caribbean
utilization surveys collected data on quantitics and values ol peanut and
peanut product purchases. These surveys sought to provide input for planning
more uscful product development research on peanuts and/or for redirecting
rescarch toward more promising commodities. At the same time, survey
rescarch skills would be enhanced within the respective food rescarch centers.

To estimate potential growth in aggregate demand for peanuts in the
domestic markets of CRSP couritries, a standard model was elaboraied based
on growth in population and---to the extent that consumption increases with
income——upon growth in income. Assuming domestic requirements would
grow in proportion to the population and that income clasticitics of demand
for peanuts and peanut products, including oil, would average 0.5% (Mecllor
1966:66), demand in Sudan and the Caribbean would be expected to increase
about 3% and 2% per year, respectively. Pepulation growth estimates in the
1wo arcas range around 2.9% and 1.8%. In Sudan, income is stagnant, but
supplics are produced domestically. In Trinidad, the inconie effect may be
negative since peanuts are imported and incomes have fallen. Therefore, price
has probably increased and quantity purchased deelined. Sull, to the extent
that domestically produced food is more availeote than imports (food and
nonfood), more peanut and peanut oil may be consumed.

It would be expected that high-income houscholds would purchase peanut
products different from those bought by low-income houscholds. Products
requiring more value-added processing would generally be preferred by higher-
incomc houscholds, while those with little or no such processing or sorting
would be more {requently purchased by lower-income houscholds.
Domestically roasted or parched peanuts are more likely io be purchased frori
street vendors and consumed as snacks, while peanut paste, butter, and oil are
more likely 1o be consumed at home. Accordingly, the fomier products may
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be more frequently consumed by low-income houscholds, and the latter by
high-income ones. Boiled peanuts are more fre jucntly consumed in rural
peanut-producing arcas. Since peanut butter and o;1 are more likely (o be used
to complement a variety of foods (in soups and salads, on bread, or in cakes
and candies), higher-income houscholds with more diverse dicts may be more
likely 1o consume these products. Similarly, fancy imported and canned nuts
would not figure in low-income household diets.

Thus far, social scientists’ analysis of the avajlable survey data has
contributed to the existing research plicy and planning dialogue within
collaborating food research centers. Famers' interest in growing peanuts
relative 1o interest in alternate crops was dircctly communicated to food
SCICNNSIS, as were consumer preferences. ©ess directly examined were more
macrolevel questions as 1o how dectining export surpluses affect domestjc
utilization in Sudan or how domestic production and supplics would respond
to import controls in Caribbean countrics.

Country-by-country comparisens of the survey data on demand
clasticities Tor peanut products have hetped rarget some of these issues.
Extrapolations from -month estimates derived from the survey of urban
houscholds in Khartoun vield estimated purchases of nearly 15 Ibs of shelled
or processed peanuts (excluding oily per person per year in houscholds with
double the average sample tood purchase budget, but only 6.2 1bs lor persons
in houscholds with halt the average food budget (Table 10.3). In the
Caribbean, these estimates range from i low of 5.1 Ibs for all budget levels
i Jamaica, where imports have recently been prohibited, 1o 11.9 by in urban
St Vineent, where growing conditions permit two crops per year. Those
With 5090 o average incomes purchased 9.1 Ibs per-capita, while those with
double the average purchased 17.5 Ibs, In Trinidad, where all peanuts are
imported, the urban household survey yvielded an estimated range of 7.8 -15.5
Ibs per capita Clable 10,3,

Houschold samples were drawn from three strata of residential
subdivisions thigh, middie, and low mcome) to ensure sulficient variation to
estimate income elasticities ot demand for the various products, Therefore,
these per capita estinates are nol comparable 1o the UN/FAO food balance
sheet (FBS) estimates discussed carlier. However, it is obvious that in all
countries sampled, the stratified urban samples report more peanut purchases
than iheir share of FRS estimated supplies. This would support the
hapothesis of 4 positive income clasticiny of demand for peanuis,

To test that hy pothesis, imcome clasticities were estimated direetly from
the sunvey data. For each sample. the natural logs of teported household
purchiases of peanut butter and total peanuts (mclading peanut butiery were
regressed on natural ogs of income or amount of total food expenditures
tdepending upon the quality ot the datn and of household size, That is
quantities of peanut purchases were tiken as g lunction of income or feod
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TABLE 10.3. CLASTICITIES OF DEMAND TOR SPLECTED PEANUT PRODUCISb

Khartoum Jamaica St. Vincent Irinidad

Peanut  Alt Roasted Al Peanut AT Peanut All
hutter peanuts peannts  peanuts butter peanuty butter peanuts

Food .
purchases 1.03° 63
per week

SIS C I - - - -

Gross a a a
family - - - - A7 .41 .29 .55
income

Household

size .41 22 .84 758

398 30 662 .a4?

Source:  Surveys conducted by FRC/ARC, CARDI, AAMU Food Technology Peanut
CRSP (Okezie 1984, Singh 1984)
dEInsticity signiticant at the 05 level,

b .
See Table 1004 for details.

expenditures wnd houschold size. When logical adjustments were made
for country ditferences, the results were reasonably consisient across
samples. In Sudan, the lowest-income country with the lTeast diverse
dict, particutarly among vegetable oils and legumes, the food purchase
clasticity (nct of tumily size) for peanut paste was an clastic 1.03; for
all peanuts, it was (03 cTable 10,3y, Houschold size was not o signili-
cant Tactor. These income clasticities are consistent with the 0.8 reported
by AMetor c19eo:0m for Africa, but they are higher than the corresponding
figure for pulses and nuts. Constdering that all estimates reported here
include the more highly processed peanut butter that is caten as
complentent to the salads, soups, bread, and confections more Trequently
consumced by niddle- or higherancome houscholds, these tigures may not be
unreasonable.

In Curibbean countries, houschold size was positive and signiticant in all
cquations, but mcome cocthaents (net of houschold sized showed mixed
results. In St Vineent, where peanunt surpluses are produced Tor export, the
income elasticity of derand Tor peanut butter was A7 and A1 lor all peanuts.,
Both hgures are poteworthy mospite of stamicant net eltects for household
stze Chable 1025 InPrciaad, where most peanat products are imported from
the United States, these igures were 29 wnd L350 Avain, net ol income
chtect, the houschold size effect was posthive, particubarly for peanut butter.
For example, tor cach percentage increase i family size, peanut butier
purchases increased (065 in the Trinidad sample. The higher income
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TABLE 10.4. ELASTICITIES OF DEMAND AND DETAILS OF THE ORDINARY LEAST
SQUARES ESTIMATES FOR PEANUT FRODUCTS

Khartoum Jamaica St. Vincent Trinidad

Jan 1984 May 1984 May 1984 May 1984
Natugal Peanut ATl Roasted AL FPeanut ALl Peanut  All
Logs butter peanuts peanuts peanuts butter peanuts butter peanuts

Food purchase per week

B 103t e3r - 1P - g9

SE 0.29 0.16 .10 .11
Gross tamily income

* *

B .47 .41 .29 . 55*%

SE 0.13 0.12 .16 .16
Househo!ld size

b* X X

B 41 .22 .84 L 75* .39 .30 .66 L44%

SE .45 0.25 .21 .23 0.16 0.17 .19 .18
Constant -3.15 .79 1.46 2.07 .67 1.19 .25 .91

Numbey 99 99 137 137 210 210 179 179

F-value 7.4 9.0 8.1 5.3 11.4 10.0 9.6 11.2
DF (2,90) (2,96) (2,134) (2,134) (2,207) (2,207) (2,176) (2,176)

R-square . 13 1Y Sl 07 1o .09 .10 L1l

Source:  Surveys conducted by FRC/ARC, CARDL, and the AAMU Food lechnoulogy

Peanul CRSP (Okezie 1984, Singh l9md).

A . .
“When no beanut purchdses were reported by a hotsehoid, 4 wmall positive
value (L001) was added to ol tow computation ot natural Togarithms.

b . . .
Little or no peanut butter wae dvailable in the area “urveyed, therefore
the coefficients are tor roasted peanuts,

*Significant at the .05 Jevel

clasticity cocfficient for all peanut products can be explained by quality and
price differences.

Processed peanuts found in urban Trinidad grocery stores were fancy
salted peanuts, vacuum-packed in the United States. ‘These imports were
seldom available in Jamaica or St Vineent. Also, roasted peanuts sold as
snacks to children or men by street vendors would not have been as
uniformly reported as store-bought houschold purchases. Accordingly, reasted
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peanut prices reported ty Trinidad houscholds were highei than in the other
samples, but pcanut butter on the average was repoited to have cost less,

In Jamaica, the income or focd purchase clasticities of demand were not
significant. However, purchases of both roasted peanuts ((84) and all peanut
products ((75) increased rouyitly in propordon to houschold size {Table
10.3). In Jamaica, where imports have recently been stopped in order to
encourage local production, commercral peanut butler processing is in its
infarcy. The leck of a positive income clasticity of demand for peanut
products in Jamaica may simply reflect the absence of peanuat products on the
shelves of high-income suburban grocery stores. Local products may be more
accessibl o lower-income people, but their quality may not he acceprable (o
hicher-income shoppers, who opt for other snacks or Tocal meat and dairy
products instead. Locally precessed peart, may thus be the more allfordable
protein snack for low-income, farge-family houscholds. The survey data
suggest that tocal vendors buy direct frem farmer middtemen and then roast,
package, and sell their own products, In this instance, the import controls
appear to be fostering grussrooty, entrepiepcurship, Furthermore, they appear
to be doing s¢ without d'storting consumer prices. While the average peanut
butter price paid by the Jamaican arban sample was the highest of the thiree
Caribbean samples, e average price for roasted peanuts was lower. Jantaican
houscholds reported purchasing fess than hatt as much peanut butter; but, in
spite ol their Tower average income and reod budget, they purchased nearly
the same amount of roas»d nuts (Table 10.3), Df course, the susvey data do
not provide information on prices of locally produced peanuts betore import
restrictions, Siace the survey was conducted soon after imposition of the new
import controls, it s also possible thar higher-income houscholds have now
found local suppliers and vendors, and prices may have been driven up
accordingly,

To understand the effects of curreney devaluation and import restrictions
on the emergence of a gomestic peanut industry, additional surveys are being
pranned with scientiats of tne Food Technology Institute in Kingston,
Jamcica, At the time of the first survey, small produce: s and processors were
participating in the newly stimulated domestic mavket, and low-income
consumers were buying teir products on a par with ether consamers. How
will small producers, processors, and consumers fare as the fuiure unfolds? Is
the production and processing technology sufficiently divisihle that small
producers and processors can meet domestic demand efficiently? And will
low-income consvmers siill be able to buy the products? Comparison wvith
St Vincent, an exporier ol surpluses, and Trividad, strictiv an importer of
peanuts, provides ar excellent arporunity to stndy  indigenous
entreprereut sy in food production and technotogy. Frinidad’s recent currency
devaluations ave increasing cconomic pres suves 1o internalize more value-
added industry. Peanut processing may be a candidate.
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To help guide their work, host country food scientists on the CRSP
expressed a definite desire 1o institutionalize social science food-demand and
food-policy analysis. A CKSP plan for long-term collaboration in these areas
was well reccived by the cooperating scientists. Alse, host country
commitment was evidenced in Sudan by the reassignnient of 4 PhD in
cconomics within ARC 1o the FRC, plus support of Phid traming for the
original FRC/ARC ceonomist. Tn addition, the Food Technology Institate in
Jamaica is consulting with CRSP social scicntists o the Countny's naseent
peanut butter processing industry. Through continued collanoration among
all Peanut CRSPs cnchuding those of Thailand, the Phitippines, and the
Uiniversity of Georgia, a laree i is 1o developan intermtionaly standard
food demand analysis copability

Atong with income and tood purchases. the rpacts of family age and
sex compostion upon food product demand are now being evahrated (Iuang
and Raunikar 19831 Statistics can be caleulated usings computer capabilitios
at the various food research centers, Dradogue among Peanut CRSP
collaborators is neceded to ensure standardized use of statistical ols, To the
extent that these resulis help tood seiemtists differentiale srowth markets for
peanut products tand food products i generad), consumers, producers, and
processors will all benetir,

Morcover. these benetis could be extended (o 1S, producers as well. In
1980, <everal factors combined o undermine ULS, peanut exports, including
drought in the southern United States, peak petroleum prives that increased
production costs, and the crosion or export markets caused by a strong dollar,
However, ULS. peanut export markets have sinee expanded. Research o
merease demand for peanuts in developing countries would there fore enhance
the positive trend i post 1980 1S, peanut exports. NMore important, it
would help supply muddic: and hicher income markets in developing
countrics with more aceeptable domestically produced peanut consumer
goods, Improved domestic peanut products range from peanut butter and
peanut drinks for human consumption to peanut cake sale for use in domestic
livestack feed. In i, producers and small- to medium-seale processors in
developing nations could enhance their own food secnrity with the increased
cash imconie.

Dncidenices of Aflwioxin in Sudan amd the Caribbean:
Sociogenic or Brovenic Canses?

Small-farm production of peanuts involves a wide variety of cultural practices
that may allect aflatoxin (8 1) contamination. Several of dhese practices were
monitored in the farme level surveys, including planting and harvest date of
last crop, kind of crop rotation and intercropping practiced, soil type and
washing or cleaning of harvested nuts, gleaning of leose nuts from the ficld
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after harvest, and storage practices. Peanut samples from the same farms were
1o be collected and analyzed for atlatoxin contamination.

Samples from Sudanese farms were very small (100 cc or less); in many
cases, no peanuts were avatlable because the entire crop had been sold.,
Aflatoxin analysis requires larger samples, so individual samples were pooled
for Larger arcas. All pooled samples were analyzed at FRC/ARC, but none
showed BT aflatoxin contamination of 20 parts per billion (ppb) or more
(Khalid ct al. 1986). Insofar as international standardization tests have not
been run on the newly installed equipment, these data must be considered
preliminary.

fn Jamaica and St. Vineent, only cight of 141 samples were found to be
contaminated at levels of 20 ppb or greater. These tests were of intemational
standard and are considered reliable. When these values were classified by
cultural practices, seven of the cight contaminated samples (87.55) were
found 1o have been harvested during aflatoxin-prone months. Furthermore, it
was discovered that the contaminated samples were grown on farms with
several similar cultural practices, including growing peanuts in rotation after
sweet potatoes, intereropping peanuts with corn, and post-harvest gleaning
(Singh 1985b:279). When combined with harvest during aflatoxin-prone
months, these practices were refated to higher probabilitics of contamination.

From these Himited survey data, both biogenic and sociogenic hypotheses
as to the causes of contamination can be formulated. Biologically, the
indicated cultural practices in combination with aftatoxin-prone harvest
months could have resulted in greater incidence of aflatoxin contamination in
the peanut samples collected. Incidence of contamination inereases when wel
harvest weather, conducive to growth of Aspergillus, follows drought-induced
defects inshell formation. However, an Isracli study of similar design
reported no correlation between crop sequence and incidence of Aspergillus
favus (Ishag 1980: Joite and Lisker 1969). But, this study included no root
crops in the rotations. Regarding soil t¥pe anu the practice of washing
peanuts, total kerael mycoflora were constantiy higaer on medium and heavy
soils than on other soils.

Alternately and sociologically, these contaminated samples may have
been culls retained by small but thrifty, labor-intensive fum operators for
emergency use as food, feed. or fertitizer. Sampling proccaures may have
simply resulted in more contami.: -+t d pearuts (culls) from these farms.
Survey evidence supports this hypothesis: findings suggest that the 141
farmers providing peanut samples generally practiced more labor-intensive
methods and were more likely 10 hrve gleaned peanuts from ficlds during the
critical harvest month than were the 174 that did not provide samples.
Similarly, they were more likely 10 have washed the peanuts harvested during
the critical month. Chi-square tests of these findings arc significant at the .05
fevel. In any cvent, it would secm important to determine whether the
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probability of aflatoxin contamination iv greatly increased when peanuts are
grown in rotation witi fleshy root crops, such as sweet potatoes. This would
he particularly desirabic before beginning any extension program to promote
peanuts in home pardens.

CONCLUSIONS

Collaborative food science and social science rescarch findings of the kind
reported here should be of value to social, food, and agronomic scientists in
making futurc rescarch decisions about peanut production, storage,
processing, and marketing, plus the relative importance of peanut-related
rescarch in future agricultural research budgets. Agronomic experiments
suggested by the farm surveys of cuitural practices conducive to atlatoxin
growth lay beyond the scope of the Food Science preject, but through the
Peanut CRSP's management entity, the TAC, and host country
collaborators, this and other cross-disciplinary issues are discussed and
negotiated. Likewise, commodity research coordinators in each country mect
and negotiate technical issues and rescarch budgets domestically and with
international donors. In thi: way, multidisciplinary research to optimize the
role of peanuts in host country cconomics and diets should complement the
rolc of other commoditics in the overall effort to maximize the benefits 10
cach country's population, especially the poor, from cach natien's public
rescarch dollar, and commadity and human resource mix.

More specilically, within the CRSP's multidisciplinary collaborative
rescarch mode, students are trained, trained scientists are cquipped, and
participating  scientists become better-informed teachers:; rescarch
collaborations are ferged between scientists and disciplines; methods and
measurcment procedures are developed and refined in accordance with
international standards: alternative biogenic and sociogenic hypotheses are
considered; improved technologics are designed and tested for use on small
farms, in low-income homes, and in small cottage industries; rescarch
findings are debated and published for wider application or dialogue; and
higher R&D payolls or more refined rescarch issues result.

NOTES

This chapter was supported in part by the Peanut Collaborative Rescarch
Support Program, USAID Grant No. DAN-4048-G-$5-2065-00. Recommenda-
tions do not represent an official policy position of USAID.

1. While provision of these services could be taken for granted by many
CRSP projects, this was not the case in Sudan. Basic cultivar sclectidn
projects in which all necessary information is contained within a few seeds
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would be much easicr to implement; but with Sud:n's already considesable
production potendal and the lack of U.S. sources of drought-resistant ge-wiic
material, more complex utilization issues were identificd as the constraint; to
be dealt with at this time.
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Targeting Production Systems

in the Small Ruminant CRSP:

A Typology Using Cluster Analysis
Keith A. Jamtgaard

Agricultural R&D programs that propose to alter production practices in
some fashion are faced with the prior task of identifying the potential
beneficiaries of their efforts. This typically involves choices within three
criterial arcas: broad policy questions; socioorganizational structuces; and
production systems. An example of the first might be whether rescarch on a
given opi~ (c.g., small ruminants) is needed in the first place, and, if so, in
which countries. Within the countries sclecled, political-cconomic, as well as
scientific, ciiteria may be considered in largeting populations and regions.
Even after these policy choices have been made, much of the work of
lasgeting still remains, however.

The sccond step centers on diversity in the social organization of
agricuitural production systems within the R&D area. ‘This requires choosing
among different types of producers of a commodity, or, at the very lcast,
being aware that differe.at social relations of production may limit the
uscfulness of given technologics. In Peru, for cxample, systeins with very
different social relations of production inciude independent comraodity
producers, cooperatives, plaritations, and pzasant communitics.

The third step is to target beneficiarics by production systems.
Commodity-oricrted R&D might be presumed to hold an advantage over
broader spectrum approuches such as FSR (farming sysicms rescarch) sinee
they can simply target "the producers of commodity X," but, in fact,
commodity programs may encounter more difficultics. FSR typically targets
a single socioorganizational type of producer, i.c, "peasants.” Morcover, FSR
recognizes that peasants usually manage risk by raising a varicty of plant and
animal specics. Thus, from the out«ct, FSR is sensitive 10 the complexity of
peasant production systems. (From this standpoint, perhaps one of FSR's
shortcomings is that the simplicity gained by targeting production sysiems is
tradzd for increasced technical complexity since the whole system must be
addressed-—not just one commodity within it.) Even so, FSR projects still
must choose among production sysiems (Ber.ten et al. 1984).

195
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Commodity-orizated programs facc an analogous problem. A
single commodity c2n it into many different production systems,
The question is which of the urany systems incomperating the csini ndity
to target. This chapter describes and cvaluates a set of empirical
procedures devised by SR-CRSP sociologists that helped answer this
question for the SR-CRSP/Peru This case is instrictive “or other
agricultural R&D initiatives faced with difficulties in defining rarget
populations.

A TARGET POPULATION FOR THE SR-CRSP/PERU

Diversity in the Social Organization of Production

Peru manitests enormous socioorganizational and environmental diversity in
production, cven within a single catevory such as "peasants.” Small-scale
mdependent tarmers work irrigated river basing in the coastal desert. Only a
few hours away, peasant communities (comunidaaes campesinas, or CCs)
cultivete mountain slopes at over 3,600 m in the high Andes. Farther to the
cast, medium-sized rarmers in the Amazon basin purste a thoronghly distinet
tropical agriculture. Large cooperative enterprises created by the agrarian
reform of 1968 - 1930 also operate throughout the mzajor agroecological zones
of the country.

Eacn of these forms of production is embedded in a fundamentally
different social structure, with distinet relations of production, lepal
structures, Tink2g2s with the state, and scales of operation. For instance, the
coopzrative sector is an assortment of entities construcied primarily itom the
Large hacicndas expropriated by the central povernment during the agrarian
reform. ‘Taey are still closely affilizied with the state. Private producers,
whom the government pereeives as being among the most productive
farmers, have olso benefiled from government policies aimed at increasing
agricultural outpists.

Peru's peasant communitics, however, are the most numerous of the
rural sector. From the beginning of the SR-CRSP/Peru in 1980, it was clear
that CCs were significant producers of livestock, holding an estimated 52
of the nation's sheep: another 15% of the national flock are ownerd by
cooperative institutions. and the remaining 33% by independent producers
(DCCN 1980)." As much as 80% of Peru's alpaca herds are in the hands of
peasant producers (Vidal and Grados 1974, cited in Flores Ochoa 1977:41).
Morcover, about 44% of all alpaca are raised within officially recognized
CCs? (DCCN 1980). Peasant communitics also play @ commanding role in
producing Peru's major plant food staples, notably potatoes, barley, and
maize (DCCN 1980).
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Diversity in Production Systems

Despite their numerical and economic importance, peasant communities have
teen historically disfavored by development projects, agrarian policymakers,
and credit institutions. Given the SR-CRSP mandate 1o assist the "poorest of
the poor," however, such communities constituted the program's logical
larget group. Yet, even after narrowing its socioorganizational choices 1o
CCs, the SR-CRSP still faced difficulties in specify.ng its target population.
Two problems often arise when generalizing about cropping and animal
husbandry in Peruvian CCs; both result from the tremendous environmental
variation that exists from one end of the country to the other—or even within
a single community, from its highland pastures over 4,000 m 1o the valley
floor 1,000 m below,

This variation obfuscates comparisons of data from one community or
regior: with basic production parameters from the larger population of all
CCs. Morcover, when designing development programs with applicability to
some subsct of CCs, it is exceedingly difficult to distinguish cven the most
general production differences among communities. The tendency has
therefore been to view Andean peasant communitics as impossibly diverse
and to confine observations to individual communities or small regions, or,
conversely, to make monolithic generalizations about all CCs.

Nevertheless, to target its R&D population, the SR-CRST/Peru still
needed to answer two questions. The first was: How important are small
ruminants in the economy of different types of peasant communitics? From
the very beginning of program activities in Peru, two general types of CC
production systems were evident: pastoral and agropastorai.

Peruvian peasants everywhere value small ruminants ior their ability to
utilize high-altitude grasslands and other arcas not under cultivation. In many
hightand CCs in the central Andes, neople's livelihood primarily depends on
their herds of alpaca, Hama, and sheep; these communities may be
characterized as "pastoral.” However, small ruminants are also important for
agropastoral CCs. While many such communities likewise utilize highland
pastuics, they often follow a rotational fallowing system (Custred and Orlove
1974; Orlove and Godoy 1986) in which fallow fields are grazed and manured
by herds, and crop residues are a critical dry-season feed resource for herds
(Jamugaard 1984). In fact, small ruminants and the manure they provide are
criterial to the continued functioning of this production system (Winterhalder
ct al. 1974).

Animal husbandry is subject to quite different constraints under these
two production systems. For exampie, since agropastoral houscholds actively
engage in both cultivation and herding, their labor needs are very different
from those of houscholds pursuing only one or the other (Orlove 1977;
Vincze 1980). This presents both opportunitics and costs. As noted above,
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piant and animal crops enjoy some mutual benefits in agropastoralism. At
the same iime, however, the two compete for land and labor, thus
necessitating complex mechanisms for integrating the two scctors of
production (McCorkle 1986, 1987). Awarcness of such constraints is critical
in designing successful interventions 1o increase outputs from the CC
livestock sector.

The sccond question the SR-CRSP neceded to answer was: Which of
these two types of peasant communilics controls more small ruminants? In
other words, given limited program resources, which group should be tar-
geted? In the absence of any solid information, it was initially assumed that
pastoral communitics held more small ruminants and should therefore be the
primary target group. But SR-CRSP social scientists pointed out that the
progiam could have greater impact if the universe of small ruminant pro-
ducers could be eripirically delineated and the major producer types defined.

Gathening firsthand data on 2 population as large and diverse as that of all
Peruvian peasant communities was manifestly impractical. However,
program sociologists located an exceptionally rich data set ir Peru's
Direccién de Comunidades Campesinas y Nativas (DCCN), which generously
made this information available 10 the SR-CRSP. These data derived from a
1977 survey that recorded iniportant production and other indicators in 2,716
CCs, or 99% of all officially recognized peasant communitics at the tinie
(DCCN 1980).% For Peruy, this is a unique data set, both because its scope is
so broad and because its unit of analysis is the peasant community. With this
information, SR-CREP sociologists were able 1o claborate a uscful typology
of CC production systems.

A PRODUCTION SYSTEMS TYI'OLOGY

Approaches to typology construction are traditionally classed as heuristic or
empirical. In the former, categories arc delincated by reference to a theoretical
framework, and the rescarcher essentially specifics the criteria for bounding
the categorics. In the latter, categorics are developed to conform to salient
differences within the data tnemselves, often cmploying algorithms such as
cluster anatysis. However, this heuristic/empirical dichotomy is less usclul
than arc approaches that directly consider the need to measure objects and as-
sign them to groups (Bailey 1973). If research includes a stage in whick ob-
servations will be assigned to categorics, and the objects to be classitied lack
features that conclusively locate them in one or another lype, then typology
construction should come after measurement. The goal should be to achicve
the best fit between the categories necded and the empiricat observations.

FFor SR-CRSP sociologists, analysis of Peruvian CCs began with an
image of different theoretical categorics: pastoral; agropastoral; and
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agricultural. However, these scrved mainly as guideposts for cvaluating the
results of the empirical analysis. Cluster 2nalysis was sclected for this task
because of the lack of criteria for clearly delimiting boundarics among these
theoretical categories. Two kinds of production indicators from the DCCN
study formed the basis for typology construction: CC herd populations by
specices, and hectares of princival plant crops under cultivation in cach CC.4

In the vertical ccology of the Andes, production ol many of the most
common plant and animal specics is altitudinally bounded (Custred 1977;
Dollfus 1981; Gade 1975). Knowing which specics a community raises
usually provides some basic information about its ecological resources. For
instance, camelids (especially alpacs) are today most often found above 4,100
m. Sheep and potatoes are increasingly important at the lower limits of this
zone (about 3,900 m). Barley, wheat, and broadbean~ are the chief crops
between 3,900 and 3,300 m, and maize dominates the »sue between 3,300
and 2,400 m. Cultigens like sugazcane, fruit trees, and coffee are generally
grown at lower altitudes.> Therefore, certain production figures can
somctimes fumish a crude indicator of the ccozones cxploited by a
community. Il a CC primarily produces livestock, its access to arable land is
likely to be minimal. Conversely, many maize-growing CCs lack access 1o
the high-altitude rangelands necessary for significant livestock production.

In reality, communities display enormous diversity in their particular
combination of ccozone access and utilization. Anthropologists have
documented the historic Andean ideal of maintaining vertical control over
multiple ccozones (Masuda et al. 1985; Murra 1972). Many contemporary
peasant communities still do so (Brush 1977; Masuda 1981: and many
others). llence, the typology presented here is not claimed to represent any
abselute or "true” characterization of CC production systems. SR-CRSP
sociologists had a specific goal: 1o reduce the great variation in CC systems
to relatively few categories capturing principal differences among them. As
Everitt (1980:6, itaiics his) notes:

[Iln many ficlds the rescarch worker is faced with a great bulk of
obscervations which are quite intractable uniess classified into
manageable groups, which in some sense can be treated as units.
Clustering techniques can be used to perform this data reduction. . . .
[n this way it may be possible 0 give a more concise and
understandable account of the observations under consideration. In
other words simplification with minimal loss of information is
sought.

Procedures

Analysis was performed in four stages: (1) sclection of the variables to be
analyzed; (2) data preparation, including logarithinic transformation,
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standardization of variables, and treaiment of outlicrs; (3) factor analysis in
order, to collapse the number of variables into frequently occurring
combinations; and (4) cluster analysis of the scores derived from the factor
analysis.

Selection of variables. Analysis began with the full range of production
indicators listed in Table 11.1. The DCCN study incorporated additional data
on f{orests, overall community area, native pastures, and human
demographics, but these were omitted in the SR-CRSP analysis because they
tacked the same sense of "production.” If the goal of this undertaking had
been to develop a tyvpology of natural resources, or (0 classify communitics
aceording 1o overall producidon potentials, then including these and other
measures might have been desirable. But the SR-CRSP's aim was 10 define
and rank production systems in terms of small ruminant hiusbandry,

Data preparation. Nearly all of the production indicators listed in Table
TET Bad highly skewed distributions. For example, while 97% of CCs raised
some sheep, just three communities accounted for over 5% of the total
7,807,851 head. The median number of sheep per community was 1,000,
with a mean of 2,875 also indicating a highly shewed distribution. Iniiial
ettempis at clustering suggested that a relatively small proportion of
comerunitics were unduly influencing the results. The exacl proportion of
CCs with high values varied by plant and animal species, averaging about
10% for cach species. Since the communities exhibiting extreme values
differed from one species to another, (0o many CCs were involved simply to
remove them all from analysis.

This problem was solved with a logarithmic transformation of the
variables. In cluster aralysis, the "arbitrariness involved in scaling and
combining different variables” means that "there is rarely any justification for
using the particular values rather than values obtained from some monotonic
transformation; for example, their logarithnis or square roots” (Everitt
1980:68). Transforming production indicators to their logarithms
dramatically reduced the effect of extreme vatues, while retaining a semblance
of their original variation.

Anotier probiem was that the variables displayed widely differing scales.
In order to pernut joint analysis of such disparate indicators as "hectares of
barley” and "head of sheep,” these were standardized 1o a mean of 0 and an SD
(standard deviation) of 1. This was also helpful in scoring the variables for
cluster analysis, since the Euclidean D dissimilarity mecasure that was
employced in this analysis is sensitive to differences of scale (Everitt 1980,

No attempt was made to standard:ze the data with respect 1o size criteria,
such as community land arca or human population; that is, production
indicators were not adjusted to form such ratios as “sheep per hectare of
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TABLE 11.1. PRODUCTION INDICATORS COLLECTED IN THE DCCN SURVLY

Livestock (Head) Crops (Hectares)
Cattle? Potatoas®
Sheep Maize
Goats Barley
Llama and alpaca (combined) Wheat
Swine? Alfalfa
Burros, horses, and Broad beans

mules (combined)
Coffee
Rice®
TObaCCOb
Sugarcane

Oranges

a - .
These indicators had loadings of .40 or above on more than cne factor
dur'ng factor analysis, and were therefore dropped

b . . . . .
These indicators had communality estimates ot .15 or tower during factor
analysiy, and were therefore also dropped.

comntunity land" or "hectares of maize per inhabitant.” This might have
given a more accurate image of the actual deployment of resources,
particufarly in smaller CCs, but it would have climinated the effect of the
volume of production itself, which was also important.

Taken together, the foregoing sleps permitted comparisons among
variables while still signaling whether a community was a large- or small-
scale producer. The next step was to exclude outlier cases and CCs with
insuificient data, Only eight CCs registered zero on cach of the variables of
interest and henee were excluded prior to the logarithmic transformation. To
identity outlicrs, a disjoint cluster analysis was performed with 50 clusters
specificd; clusters consisting of only one observation were then removed.
Four CCs were climinated in this manner. Finally, the variables for the
remaining 2,704 CCs were once again standardized.

Factor analysis. A factor anatysis was performed prior to clustering® in
order to determine which variables or groups of variables would best capture
differences between production systems and to organize this information in a
compact form. In this stage of analysis, many different solutions were
iteratively examined, and a number of indicators were climinated rather
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quickly (Table 11.1). For example, those for swine, cattle, and polatoes were
dropped because they were found in many combinations of production
svstems, and henss did not characterize ariy one system. Fer the opposite
reason (i.c., nonco-occurrence with any other indi<owrs), rice and tobacco
were also <ropped.” This operation greatly reduced the number of variables,
thus facilitating cluster analysis bnth in termys of compuiing resources and in
the interpretation of results.

A varimax” rotation was also performed; this provided a much
clearer identilication of variubles to factors, Since rhe cigenvalue noticeably
dropped from 1he fourih 1o the fifth factor, & four-factor solution was
chosen. Each of the four factors had an cigenvalue greater than ! following
rotation,

Next, factor-based scores were computed. These were used instead of
common factor scores because ol the likelinod of measurement error in the
data. Also, using all of the information 1rom variables with smuller fuctor
loading:s might be misleading (Kim and Muclier 1978). As it tumed out, cach
of the four factors had three variables loading on it {Table 11.2). The
observations were ssigned  factor-based scores by muliiplying the
standardized values by 1 for cach variable with a high loading, and by 0 for
the others. The results were then summed for cach factor. Each of these factor
scores had a mean of O and an SD of about 2.3 (Table 11.2),

The fuctor-hased scores also incorporate i sense of production scale,
Higher figures indicate greater commitment to the production activities that
make up the factor while lower figures point o their absence. Itowever, at
this stage o analvsis, a community that ranks high on one factor can rank
cven higher on another. A CC's score on each ol these factors simply
indicates the relative importance of that kind of production vis-d-vis the
population of CCs studied. Zero indicates thot & CC scored close to the
populiation mean: a positive or regdiive number means it scored above or
below the mean, respectively,

Given the stiong relationship i the Andes between vertical ecozone and
production activity, lubels were tentatively assigned 1o the four faciors in
Tadle 11.2 based on the production zone best represented by the variables
emerging from the factor analysis. Sierran agriculture (1) was assigned its
title because three of the principal, nonpotato crops (barley, wheat, and
broadbeans) are produced above 3,300 m, offen without irrigation A high
score on this factor signals large heetarages planted to these crops, but it may
mean cither major production of only one crop or minor production of some
combination of the three,

Although most of Peru's 2,716 CCs lie in the Andes, some dre found on
the coast and on the castern slopes of the mountains.® Nonsicrran agriculture
(1D represents three crops tynically raised at lower altitudes—colfee,
sugarcance, and oranges. A high score on this factor simply indicates a CC's
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TABLE 11.2. CONFIGURATION OF THE FOUR FACTORS USED IN SUBSEQUENT ANALYSES

Factor tabel Componentsa

I. Sierran Agriculture Hectares of barley, wheat, and
broad beans (SD = 2.4)

IT1. Non-Sierran Agriculture Hectares of coffee, sugarcane, and
orange treec (SD = 2.3)

II1. Intermontane Valiey Hectares of maize, alfalta, and
head of goats (5D = 2.2)

Iv. Livestock Head of sheep, camelids, horses,
and burros (S0 = 2.2)

dFactor scores were computed by summing the multiplication of the
standardized scores ot each of the variables idertified with the factor by
I, and for the variables not identitied with the factor, by zero. Thry
each have a mean of zero.  Standard deviations (50) varied as indicated.

substantial commitment to these crops relative to the total population of
predominantly Andean CCs,

Probably the most difficult factor to label was IIL A key distinction
among CCs was the presence of maize ficlds. Alfalfa and goats were often
associated with maize.” All three of these crops are frequently raised in the
Andean mountain valleys: henee the name intermontane valley.

The Tlivestock factor (IV) likewise implicd access to a particular
altitudinal zone. Since mest sierran communitics primarily rely on extensive
grazing, and rince mountain rangelands are the principal feed source for their
herds, a high score on this factor suggested access 1o native grasslands,
usually located above the limits of cultivation,

Cluster analysis. In this stage, the four factors were used to generalize
about CCs' involvement in different production sectors by developing a
typology of the combinations of factor-based scores across all of the sample
CCs. From a technical perspective, a challenging feature of this undertaking
was the Targe number of observations to be classified. Cluster analysis is not
a single technique, but rather a family of algorithms that group observations
according to criteria of similarity or difference. However, analytic alternatives
rapidly shrink when numerous obscrvations are to be classified. This
practically necessitated the use of a nonhicrarchical ciustering algorithm, The
procedure sclected was based on the k-means algorithm (MacQueen 1967),10
employing Anderberg's (1973) centroid sorting method as implemented in
FASTCLUS of SAS version §2.3. Euclidean distance was the measure of
dissimilarity.

A major uncertainty in this or any cluster analysis is how many groups
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tv accepl since this is equivalent to determining how many caiegories the
typology will have. This decision must therefore be carefully considered.
After testing numerous possibilities, including solutions ranging between
four and 20 groups, a 14-group solution was aceepted!'! (Table 11.3); bat as
in many statistical techniques, objective criteria offer little "proof” of one
typology’s superiority over any other. The final decision is largely
subjective. In this analysis. solutions with fewer groups seemed 1o mask
important differences among production systems, while those with more
groups seemed o dwell on minor variations in scales of production rather
than on new combinations of systems or substantial scale differences within
already defined systems,

The 14 clusters can themselves be used as "building blocks” tor higher-
level generalizations. Indeed. some sort of generalization is necessary 10
answer the SR-CRSP's initiai question about the importance of agropastoral
communities for small ruminant production in Peru; henee, Table 1.3
aggregation of the clusters into four broader categories: Lowland,
Agropastoral, Pastoral, and Agricultural,

Perhaps the most distinetive feature of this typology (and of the
alternative solutions examined) is the numerous clusters for lowland CC
production systems refative to the small number (1233 of CCs involved. Of
the 14 clusters identificd by the algorithm, six had noticeably high scores on
factor TE "This is neither an important finding nor a problem for under-
standing the other categories. It is merely a consequence of including an
entire factor just to distinguish o few CCx,

Eight clusters emerged for the numerically more important highland
CCs. From Tuble 113, clusters 7, 8, and 9 were typed s Agropastoral,
Compared (o the other clusters, they had important activities in both
plant and animal agriculture. CCs in cluster 7 had major commitments to
factors T and TV, and a lesser one 1o 1. This contrasts modorately with
cluster 8's strong emphasis on I, diminished involvement in 1V, and
nonparticipation in HE Cluster 9 clearly represents the Targest highland CCs,
with major investments in all sicrran production sectors — factors I, 111, and
IV.

Two clusters were classed as Pastoral. The first (10) is a fairly clear-cut
case of CCs with substantial livestock activities and little more. CCs in
cluster 11 simply appeared 1o be more involved with livestock than anything
clse. Note that size of production is a consideration here; cluster 11 appeirs
1o be primarily composed of small highland CCs.

The three remaining clusters (12, 13, 14) were categorized as
Agricultural because of their low scores on factor 1V, Cluster 12 represented
CCs with Targe investments in HI, but litde else. Cluster 13 also scored
high on TII, but even higher on 1. CCs in cluster 14 parallefed those in
cluster 11 in their low scores on all factors. Discounting cluster 14's score on
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TABLE 11.3. MEAN SCORES ON FOUR MEASURES FOR 14-CLUSTER SOLUTION, GROUPED
BY GENERAL CATEGORIES

Factor I Factor Il Factor IIl Factor IV

Non-
Sierran Sierran Inter-
b Agri- Agri- Montane
Category Label Cluster N % culture culture Valley  Livestock
Lowland 1 9 .3 -1.95344  24.9642% 1.20431 -0.1835%

2 19 .7 -0.34408 8.91/46 1.88506  0.74285
3 38 1.4 -2.14259  3.53655 0.42143 -1.42240
4 24 .9 -2.09161 14.07012 1.17883 -1.03576

5 14 .5 -2.15002  8.65756  -0.06523 -4.73965

6 19 L7 2.85802  5.47319 2.6384%  0.43129
123 4.5
Agropastoral 7273 10.1  0.58379 -0.41116 2.54995  1.98740
8 296 10.9  2.77679 -0.43071 ~1.64558 0.47271
9 148 5.29509 -0.37591 3.51572  2.03488

Pastoral 10 350 12.9 -1.82401 -0.43258 -1.70847 2.87303
11 539 19.9 -1.12328 -0.43220 -1.82030 -0.21976

889 32.8
Agricultural 12338 12.% -1.52349 -0.41930 1.77389 ~0.77548

13288 10.7  2.13457 -0.43058 115632 -1.21898

14349 12,9 -1.37%10 -0 41812 -0.63908 -3.24633
975 3601

a : .
The 14 categories derived from the cluster aralysis have been recrdered
under the tabels provided to retlect the interpretation given here

bPchean do not always sum to 100 due to rounding.

IT, which is already at its minimum, its next highest score was on I11, Thus,
cluster 14 might best be described as very small CCs with some production
emphasis in maize, allalfa, and goats.

Discussion

Table 11.3 indicates that of the 2,704 CCs analyzed, the largest number were
Agricultural (975, or 36%). The sccond largest type consisted of Pastoral
communitics (a third of the total). Agropastoral CCs accounted for 717, or
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27% of the population. Finally, 123 communitics were categorized as
Lowland.

SR-CRSP social scientists’ original « restion concemed the distribution
ol plant and animal resources across diserent types of production systems,
Table 1.3 is suggestive in this regard, but not conclusive. Since we alrcady
know that many of the CCs tvped as Pastoral or Agricultural are small
(clusters T and 14, respectively), simply knowing numbers of CCs nmiy not
be particularty helptul. More conclusive nformation may be obtained by
exiamining the values ol the original crop and livestock population figures for
the four categories,

Table TEA shows that Pastoral commuzities are of primary importance
i camelid production. They hold nearly three-feurths of the Hama and alpaca
found in the 2704 CCsThe remaining fourth is held by Agropastoral CCs.
However, Pastoral and Agropastoral communitics are equally important in
ternis of sheep population, with 41377 and -+ respectively, of the flocks in
the sumple. Cattle are more evenly distributed across differont production
systems. But even here, Agropastorel CCs hold o dominant position, with
A7 of all cantde.

Agropastoral communities are mportant actors in plant Crops, 100.
Across the three hey crops (potatoes, barley, and maize), Agropastoral CCs
are ounstripped by Agricaltural CCs only i maize. Agropastoralists control
about hall of potato and over two-thirds of barley produciion. Morcover,
Agropastoralists nuke up over a third of all inhabitants in the sample CCs
CPable TES) ahus representing the most inportant production svstem in
terms of human subsistence prodaction as well,

For other R&D programs wihing (o duplicate these procedures,
aoquestion arises as towhat constituies suitable data and whether such
data are Tikely o be available For the case deseribed here, it would
be ditficult (o tmagine @ better information source. The DOCN study
addressed the same unit ol analysis as did the SR-CRSP: i gathered the
Kind of production data needed: and it was relatively current. But if these
data had not been available, how uselul might alternative sources have
been?

Even though data miay not be avaitable according 1o the desired unit of
anadysis (whether peasant communities, individual Famers, cooperatives, cor
other unitsy, they can still be useful, When a data set mixes different
sociocremizational types of producers, additional information on the degree
to which cach type controls nroduction in the aggregate unit would be
required. One possibility would be 1o include units with a minimum
predeternined level of participation in the production variable ol interest.
Alternatively, the procedures described here could be applied, but with careful
examination of cach cluster for the degree 10 which the socioorganizational
type ol interest is present.!?
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TABLE 11.4. AGRICULTURAL PRODUCTION INDICATORS BY PRODUCTTON SYSTEM 1YPE

A. Animal Crops

Sheep Cattle Camelids
Production System Head ot Head % Head %
Lowland 178,436 2.3 170,733 6.5 1.450 0.1
Agropastoral 3,502,251 451 1,230,090 46.6 368,864  26.8
Pastoral 3,416,596 44.0 729,207 P16 989,428 72,0
Agricultural 659,968 8.5 507,686 3.2 15,228 1.1
Total 7,757,251 99.9  2,637,/16 9¢.09 1,374,970 100.0
B. Plant Crops

Potatoes Maize Barley

Production System Ha % Ha % Ha %
Lowland 8,175 2.6 34,320 15.7 1,555 1.3
Agropastoral 157,792 50.4 88,794 40.6 83,882  68.0
Pastoral 94,189 30.1 6,05y 2.8 16,601 13.5
Ayriceitural 52,3874 16.9 89,436 40.9 21,381 17.3
Total 313,030 100.6 218,609 100.0 123,419 100.1

Percents do not always sum to 100 due to rounding.

TABLL 115, HUMAN FOPULATIGN® BY PRODUCT LON SYSTEM TYPE

Pupuiation

Production System N %
Lowland 263,137 10.2
Agropastoral 895,583 34.6
v Pastoral 654,690 25.3
Agricultural 773,826 29.9
Total 2,587,236 100.0

ﬂPupuIaLinn data were obtained trom the 1972 census as published in DGOR
1977, and then integrated with the production typology discussed in the

text,
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Other problems concern the content of the data gathered. Even in the
absence of desired production indicators, valuable insights can be gleaned. For
instance, data on camelids disaggregated by alpaca and llama would have been
usclul for the SR-CRSP since these species are often raised in somewhat
different ccozones. Such information might have clarified the factor-based
scores and ctherwise enhanced the analysis. Even so, the simple inclusion of
aggregate data on camelids significantly contributed to typology
development,

CONCLUSION

The identification and enumeration of major producer types helps target
limited research resources to those beneficiaries who best match the goals of
a project. On the SR-CRSP/Peru, it was initially assumed that pastoral
communitics owned most of the livestock held by Peruvian peasants,
Through carcful statistical analysis of empirical data, however, SR-CRSP
sociologists demonstrated that this supposition was in crror, Peruvian
agropastoralists are nearly equally important producers of iivestock. Hence,
they needed to be included in the program as well.

Based on these and other rindings, the program focused its efforts to
validate livestock technologies for peasant communities on the dual character
ol small ruminant production in the Andes: pastoral and agropastoral, Sites
for ficld rescarch were therelore selected o represent these two vary different
groups ol prodieers. Recommendations for interventions 1o improve small
ruminant production in Peruvian peasant communitics now draw upon licld
research and experimentation in these sites.

Such findings might be taken to mean that scarce RED cesources must
be thinly spread across very difterent kinds of producers, but, in fact,
this kind of analysis can conserve linnted resources since it allows projects
to more tightly target their efforts on a reduced set of like producers.
Other R&D programs can apply the procedures described here 1o do the
same.

The uscfulness ol such analyses lies not only in the typology generated,
but also in the identification of producer units falling into cach of the
categories. This makes sampling from a large population casicr, more
accurate, and more cost-effective. ™ Added benelits are increased understanding
of i characieristics of the target population: greater awareness of the limits
to generalizing from research results; and a set of parameters that can serve as
benchmarks for monitoring and evalvating changes in production. These
represent just a few kinds ol contributions that social scientists can and do
make to the sensitive design and successtul implementation of intemational
agricultural research and development.



Jamtgaard 209

NOTES

This study was conducted as port of the USAID Title XII SR-CRSP under grant
numbers AID/DSAN/XII-G-0049 and AID/DAN/1328-G-SS5-4093-00 in collabo-
ration witn the Instituto Nacional de Investigacién y Promocién Agropecuaria
(INTPA). Additional support was provided by the University of Missouri-
Columbia. The author gratefully acknowledges the contribution of DCCN
members José Pormgal, Victoriano Cdceres, Ivan Pardo Figueroa, and Juara
Jerio Thanks arc also due Mario Tapia and Jorge Flores for cncouragement in
locating the data source.

1. Production data disaggregated by socioorganizational criteria are rare.
These rough cstimates were obtained by combining figures on livestock
transferred 1o the associative sector toward the end of the agrarian reform
{(Caballero and Alvarez 1980) with figures on livestock owned by officially
recognized peasant communities (DCCN 1980). The remainder was attributed 1o
independent producers.

2. Likewise, these estimates are confounded by the fact that many alpaca
producers reside in peasant commuriities unrecognized of licially.

3. The DCCN study sought o evaluate the effects of the agrarian reform,
when the central government expropriated most of the large, privately held
haciendas in Peru, formed cooperative enterprises on these Tands, and in some
cases distributed land to neighboring peasant communitices.

4. O0ne question in this approach is: what relevance do production
indicators have across communities? To give an example, all areas planted to
barley are not cqual. Soil quality, management practices, water availability,
and sl other variables can account for great production differences. Likewise
tor livestock; many factors combine to determine the vield from different herds
of the same size and species. Sull, certain basic tasks in raising a given plant
or ammal specics impose some similar constraints upon its producers
regardless of ccorone. As in PSR, the truly critical part of analysis is
understanding the particulur array of plants and animals exploited, along with
their relutive importance within the production system as a whole,

5. These altitudinal boundaries represent the upper limits for Andean
cultigens, with livestock occupving the nonarable lands above. There
appear o be no ctfective lower ceological timits for many plant or animal
crops, perhaps including afpaca (Flores Ochoa 1982). Most small ruminants
can be produced on land suitable for maise, although Andean peasant
common sense and, indeed, agroccological rationality dictate against this.
Opportunity costs, of which peasants are keenly aware, nay serve as more
cffective limits.

6. Either principal components or common factor analysis is often used
prior to cluster analysis (Dowling 1987). Factor analysis was chosen in this
case because of its greater flexibility in handling measurement error,

7. Interestingly, these results suggest an approach to distinguishing
monocultural production systems, though this alternative was not pursucd since
nionocultural community production systems are few in Peru and are largely
tocated at lower altitudes.

8. The numcrous indigenous settlements of the Amazon Basin
(comunidades nativas) dilfer trom CCs in both socioorganizational structure
and legal status. However, some CCS are Tocated at the edge of the jungle
region, as well as along the coast.

9. This does not mean that numerous CCs in Peru supplement caprine
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dicts with maize and alfalfa, but simply that the three activitics co-oceur with
sufficient frequency to be considered together. The labe! attached 1o the factor
is less important for this analysis than is the uscfulness of the factor for
distinguishing production systems,

10. The k-means algorithm is sensitive to the ordering of the data
(Milligan  1980), particularly for data scts with less than a hundred
observations (SAS Institute 19825, However, it provides satisfactory results
when compared o other iterative and hicrarchical cluster techniques.

L1 After I8 nterations, no obscrvations shifted to new clusters, thug
terminating the procedure,

12.In previous publications (DGOR 1977), data from Peru's 1972
population census were organized by peasant community. This analysis shows
how the 1972 population was distributed across the production system
categories discussed here.

13. A danger with this kind of aggregate data iy the "ecological fallacy"
(Robinson 19503, although nroper specification of the analysis can greatly
reduce this problem, too (Langbein and Lichiman 1978).

oA template his been developed for nse with spreadshect programs that
essentially performs this function by incorporating the key features of the
procedures described hereo After entering production data from a real or
hypothetical observation (e, 4 CCY one can quickly learn which typological
category most closely matches the observation. By slighdy varying the
different indices, one can also detect how near the boundary of a category an
observation is located.
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Veterinary Anthropology in the
Small Ruminant CRSP/Peru

Constance M. McCorkle

The primary rescarch mandate of the Small Ruminant CRSP (SR-CRSP) is
10 design and test appropriate and affordable technology 10 enhance the
productivity of resource-poor stockowners' herds of sheep, goats, Hama, and
alpaca in developing countries (DCs). Correctly contextualized in a social
science of agricultural development (DeWalt this volume) and carcfully
targeted 1o reach its intended beneficiaries (DeWalt and DeWalt, Jamtgaard
this volume), research to increase food and income from livestock products
holds forth cne of the greatest promises for increased human well-
being throughout the developing world. Two-thirds of the globe's
domesticated ruminants arc found (WILRTC 1978:25) in DCs, where evei
"the poorest of the poor” in rural arcas often keep at least a few small
ruminants,

To [ulfill this promise, however, improvements in animal health are
critical, for without them rarcly can any other improvements in livestock
productivity be realized. Especially in DCs, where animal discases
abound and where herds are more susceptible because of climatic and
nutritional stress, stockraising "most of all . . . requires a mastery of discase
risks through good husbandry and adequate veterinary protection” (Moris
1981:79).

The SR-CRSP has been a leader in pioncering an excitiag new field of
study to address this need: cthnoveterinary R&D, or “velerinary
anthropology” (McCorkle 1986). As a named and rccognized branch of
research, veterinary anthropology is barely a decade old.! In broad topical and
disciplnary terms, the field spans ethnomedicine, cthnosemantics, and
international agricultural development, drawing upon the skills of
sociocultural (especially ecological and cconomic) anthropologists, linguists,
and veterinary scientsts (cpidemiologists, immunologists, microbiologists,
parasitologists, pathologists, pharmacologists, physiologists), plus
specialists in still other fields such as animal husbandry, range science, water
management, and agricultural cconomics.

Copyright Society for Applied Anthropology (1989). Reprinted with revisions by
permission from HHuman Organization, vol. 48,
213
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Veterinary anthropology can be briefly defined as the systematic
investigation and practical application of folk veterinary knowledge, theory,
and practice within a holistic but comparative and production system-—
specific framework. In this context, it forms one component in mixed
farming systems rescarch. Its goal is 1o increase livestock production
and productivity through improved management of animal health, as
informed by an interdisciplinary understanding of folk veterinary medicine and
related husbandry techniques. Key elements of this approach include the
following:

L. An explicit recognition that the complexity of exogenous (i.c.,

external 1o etiological agents and their hosts) and cndogenous

variables impinging upon animal health lies bevond the ken of any

one social or technical scienee

An emphasis upon in-depth, tirsthand field research among

stockowners under real-world husbandry conditions in order to

achieve o meaningtul, holistic comprehension ol the complex

structures in which animals and their owners are embedded

3. The use of anthropological fickdwork methods, combined with the
Faboratory expertise and technical skills of veterinarians and antmal
scientists

J. Perhaps above all else, equal attention to emic and clic, 1.e., the folk
and scientific, in the description and analysis of animal health
problems and solutions

S. Finally, @ tirmn commitment (o making rescarch results useful for
hands-on Tivestock development and extension, coupled with a
constant awareness that the ultimate goal is increased fumen rather
than animal well-being

t9

Topics typically addressed Trom these perspectives include veterinary
cthnosemantics and cthnotaxonomy; cthnoveterinary pharmacology,
manipulative techniques (e.y., bonesctting, obstetric, cosmetic, and
viceination shitlsy, and magicorcligious operations; and appropriate methods
and personnel tor locai vetermary extension, The overarching subject
ol veterinary anthropology is tolk management of animal health in the
context of the pastoral or farming system-as i whole, and its relation 10
larger ccolegical, sociocconomic, cultural, political, historical, and other
realitics.

It is not possible 1o address ali these issues here. thor full detail, see
McCorkle 1986). Instead, the ain is 1o illustrate some ol the approaches,
apphications, and broader implications of this new area ol international
agricultural R&D, drawing upon SR-CRSP activities in highland Peru
between 1980 and 1987,
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EMIC AND ETIC,
ANTHROPOLOGICAL AND BIOLOGICAL

One of the most basic tasks of veterinary anthropology is the investigation
of folk knowledge systems and the associated semantic and taxonomic
systems that guide and encode animal management practices. An appreciation
of the shape, scope, and accuracy of a people's ctiological, anatomical,
physiological, diagnostic, therapeutic, and epidemiological informastion about
livestock ills is essential. Without this, developers cannot even begin to
evaluate what, how, or it native veterinary practices should be altered, nor can
they communicate their evaluations and relevant development strategies in a
way that is comprehensible, culturaily inoffensive, and congruent with
indigenous cognitive and social systems pertaining to animal husbandry.

The first part of the veterinary arthropologist's task is to translate folk
ways of conceptuatizing, describing, wd combating animat ills into Western
scientific terms.” Predictably, this is not casy. Medical science, whether
human or animal, classes diseases and stipulaies treatments and prophylaxes
according to the ctiological information atforded by sophisticated laboratory
analysis, In contrast, at least pending practical necropsy, cthnovelerinary
distinetions and therapies typically rely on the recognition of morbid signs,
more rarely on epidemiological observation, sometimes on sorcery, or on any
combination of these,

Below, o combined ethnographic and veterinary-medical analvsis of one
major category of livestock discase recognized by the Quechuas of highland
Peru s presented. Folk and scientific understandings are systematically
compared along the following parameters: clinical signs and diagnosis;
ctiology: treatment; and prevention and control (for parallel analyses of nine
othey discase designitions, see MceCorkle 1982, 19834, 1988). These data
derive from the author's SR-CRSP ficldwork in 1980 i1 the peasant
community of Usi, Department of Cuzco.

Next, an example s given of the suceessful application of veterinary
anthropology to combat another type of livestesk disease. This example
stems from ongoing work in cthnopharmacotherapy in the peasant
community of Aramachay, Department of Junin, by SR-CRSP social
scientists and collaborating veterinary scientists from IVITA (Instituto
Veterinario de Investigaciones Tropicales y de Altura, of the Universidad
Nacional Mayor de San Marcos). The SR-CRisP has been conducting
intensive interdisciplinary crop/livestock research and technology testing in
Aramachay simc: March 1983, under the direction of the University of
Missouri Sociology Project. Finally, both specilic and general implications
ol these two cases for livestock development programs in Peru and other DCs
are discussed, along wath the overarching importance of integrating social,
biological, and folk science in any development initiative.
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Q’icha in Usi

Quechua stockowners in Peru invariably report q'icha as one of the most
destructive diseases plaguing their herds of sheep, Hama, alpaca, and caule.
The translation of ('icha is simply diarrhea.

Ciinical signs and diagnosis. Q'icha is both pamed and diagnoscd by its
most obvious clinical sign. Usifios uniformly apply this diagnosis across all
species 1o any case of diarrhea. At the same time, they remark a number of
additionz! signs, many of which are merely the general indications of
parasitisne: weakness; fatigue; listiessness: loss of appetite: and, in one
infortaant’s words, overall “stupelaction.” Villagers also cite other indications
that can accompany the diarrhea: g, fever; blood in the urine and feces;
foaming at the mouth; blind staggers: and, in sheep, yellowing and dropping
of the wool. In fact, some of these symptoms e unrelated to the diarrheas.
Many others that are related go unmentioned, such os bloating or swelting of
various parts of the anatomy; differing consistencies and colorings of the
feees; anemia, as evidenced by paleness of eye, nose, and mouth membranes;
and more (¢l Ensminger 1970; Fulerand "Tervisse 1078).

Ltiology. Scientifically, the jumble of symptoms that Usifios gloss as
(icha corresponds 1o at least seven distinet ailments spanning endoparasitic,
bacterial, viral, and toxemic ctiologies. Folk ideas as to the cavses of q'icha
are much more colorful, however,

One of the most dramatic explanations is that malevoient forcigners have
polluted community water supplies and grazing grounds with diarrhea-
induzing substances broadcast from airplanes! More cornmonly, however,
villagers adduce a variety of supemnatural couses for this and other livestock
ills, such causes as the anger of 4 mountain spirit (apuy or of the Pachariama
(carth mother) at a stockowner's faifure 10 pay these diceties proper respect and
ceremony; a punishment from God for wrongdoing: a neighbor's vindictive
sorcery; and, in certain cases, a herd's desire 10 follow its deceased master into
death. Another frequently cited cause of diarrhea is 4 fascinating panoply of
twisting, gusting, sacred, and evil winds (wayra). Curiously, from
informants’ recitation of clinical signs, these wind-mduced ailments
sometimes appear (o gloss plant poisoning from a native loco weed
(Astragalus spp.; Quechua husq'a, Spanish garbancillo ).

Supernatural diagnoses may be made singly or in combination or
sequence with other, more naturalistic ctiologies. An example of the latier is
some stockowners' apt attribution of qicha to internal parasites. However,
this ctiology is ofwen cited only upon observation of massive worm
infestation at slaughter. For example, initial cthnodiagnoses of general or
supernaturally induced ('icha may be revised 1o qallutaka (lit., slug) when
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practical necropsy reveals a fluky liver crawling with the p'alta kuru or flat
worms of hepatic distomatosis.

Folk theories as to how these and other worms enter livestock vary. One
posits that animals ingest thein during carly moming grazing when pastures
are still moist with dew. The tiny worms or worm cggs arc said to be encased
in the dew droplets. Anotber theory holds that the dewy grass itself infects
the herds. Also, a few vitlagers link q'icha to the muddy, muck-filled corrals
of the wet scason; all stockowners agree that the discase is most troublesome
At this time of year. Others add that sometimes 'icha results from livestock's
cating too much fresh, young grass. Although Usifios arc unable
systematically to correlate these more naturalistic ethnocetiologics and their
associated management practices with specific types of ¢'icha, comparison
with findings in Westermn veterinary science indicates that they are essentially
cmpirically correct for some diarrheal 1is.

Of course, damp conditions gencrally favor the spread and growth of a
numbcer of diarrhea-inducing agents and/or their hosts, as, for example, the
stomach and gut worms ol verminous gastroenteritis, or various bacicria. IFor
cxample, when sufficient moisture is present, the arvae of the common
stomach worm crawl up grass blades, coming to rest with evaporation and
sroving onward and upward with additional moisture. Once they pass the 1-
inch mark, below which some 98% of most infective larvae are found, they
are more likely to be consumed by livestock. (Along with erosion control
and forage sustainability, this is one of the principal reasons for avoiding
overgrazing.) Similarly, the hardy grass mites that host the larvac of other
intestinal worms migrate upward during the cool dimness of carly dawn; but
as the sun emerges and the day grows warmer, they retreat into the protective
soil (aflter Ensminger 1970).

Also, humid pastures and heavy raing favor the snails that host
the embryos and cercariae of the liver fluke, which promotes the consti nt
diarrhca of hepatic distomatosis. Wet, filthy corrals certainly provide the
ideal environment for a varicty of bacteria that produce diarrheas in
both ovines (e.g., Eschecichia coli and Clostridia perfringens; see Ensminger
1970:457) and camelids (c.g., Clostridia wilchi; sce Flores Ochoa 1979),
as well as for the microscopic protozoa of coccidiosis, which cause
the bloody diarrhea commonly known in English as "red dyscntery.”
However, like many infectious agents, the coccidia oocysts are readily
destroyed by dircet sunlight and cor nlete dryving (Schillhorn van Veen
1980).

Finally, diarrhca may sometimes accompany cnterotoxcmia or
"overeating disease” (Alexander 1982). This is a toxic condition that can arise
from abruptly plac.ng animals on rich, high-carbohydrate dicts——as when, at
the end of the long. lean dry scason, starving stock gorge themselves on the
fresh, young pasturage of the early rainy scason.
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Treatment. Treatments for q'icha differ as much as do cthnoctiologics,
When sacred or evil winds are diagnosed, cures vary according to the type of
wind involved and Largely rely on magical techniques. In the case of soreery,
stockowners may hire the dehexing services of a shaman, although these
specialists are becomi rare and their services increasingly dear, For other
supernatural causes, ~ o ko ers may perfonm appropriite propitiatory ries.
However, the most popular cures are more naturalistic and consist of
drenching (the foree-feeding of liquidsy with any of 4 host of herbal infusions
and decoctions mixed with other ingredients such as lemon juice, human
urine, salt. and oil. An adjunct therapy is to rub such preparations onto the
sick animal's body. especially in the area of the liver. An alternative cure is
to feed it handtuls of salt,

The practical value of some of these treatments is obviously debatable,
Supernatural cures do not atford aninals even the psyvchosontatic benefits
they can produce i humans, although such cares do comtort the worried
stockowner. And heavy sl feedings may only worsen certain conditions,
However, Usiiios express considerable satistaction with their herbal remedices,
avowing that these often work, If nothing clse, foree-feeding liquids may
combat diarthead delivdration, (it is aiso Hkely that ar Teast some of the herbs
cmploved have anthelmintic, or deworming (Choquehuanca 1986) and
constipaaive properties.t Furthermore, as lisabetsky 119865 notes for human
cthnomedicine, recent scientilic lndings on skin pernicability are at least
suggestive for additionad research on topical applicitions of [olk veterinary
nedicame s,

Usiios hnow that commereial drugs to combat g'icha and other livestock
Hls are readily availabic in nearby owns, but they hardly ever purchase such
preparations, for good reasons. Modern veterinary medicines are usually too
expensive for the peasant pockethook . A related complaint centers on travel
cipenses amd the tme mvolved in obtaining and administering commercial
drugs. Morcover, particularly for sheep, the drugs are not cost-cliective; better
simply 1o slaughiter the animals. Finally, informants report that on the few
occasions they attemplied store-bought cures (usually for the much more
valuable and beloved camelids), their money was thoroughly wasted. They
sy the medicines worked only for a week or two, or not at all: that they
cured some animals but not others: or even that they hastened the creatures'
death!

In part, such failures wre due 1o Usifios imperfect understanding as 1o
which drugs o perehase, Additionally, villagers are often uncertain about the
propes posology of ahien medicaments. Applicd oo sparingly or irregularly,
no drug s eltective, Conversely, excessive doses of powerlul modern drugs
can fturther sicken or even kill (he serawny, mialnourished animals that
comprise many ndians” herds. Ethnic domination mechanisms also figure in
commercral treatments’ failure. Misti (mestizo) store owners habituany fois
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off their oldest, shoddiest, or most slow-moving merchandise on Indian
clients. In consequence, the few pharmaceuticals viltagers do purchase are
sometimes long past their effective shelf-life, or are even contraindicated.

Preventio:nr aid control. Prophylaxes logically fotlow from ctiologies.
In the supernatural realm, for example, prevention consists of keeping
animals away from swindy arcas, avoiding wrongdoing and quarrels with
covillagers, and performing ceremonies properly - particularly the annual
reproductive and protective rites «finka) for herds: These rites are festive
atfairs that feature dramatic events such as the foreed inebriation of Hama;
"marriages” of herd-animal couples: burnt offerings to the carth mother:
libations cast to the various "winds"; propitiation of powerful mountain,
aquatic, and lightning spirits: and more (¢t Allpanchis Phuturinga 1971,
Aranguren Paz 1975, Flores Ochoa 1977, Nayorga of al. 1976, McCorkle
198 3a, 1983b; Nachticall 1975 I'schopik 1951, Valderrama and Escalante
1976).

In the natural readm, given "dew-ridden grass” ctiologies ol ('icha,
Usinos do not graze stock i the carly morming belore the dew has risen.
Dirtyv-corral explanations lead sonie people to rotate corrads during the rainy
scason, but only ore vitlager reported any systematic elfort to clean and
disinfect corrals.

While there is some menit in keeping animals away from windy arcas
(.8, 1o minimize cold stress and, perhaps, exposure to certain acrially
transmitted ailments®), tis has linle directimpact on the risk ol acquiring a
disrrheal disease. Neither do pastoral rituals, although they may serve various
“lHibrary” and instructiondl functions, encoding and transmitting valuable
pastoral information in their svinbology, incantations, and ceremonial
paraphernalio and enactments (Ilores Ochoa 1977). On the other hand,
avoldance of damp, [ilthy surroundings is an apt preventive measure for a
number of parasitic and other ifls that induce diarrhea in Ust's livestock,
Aside from the few measures just listed, though, Usinos do litde to prevent
or contro! (icha and the many other diseases afflicting their herds.

Inueed, village stockowners follow almost none of the tenets of
preventive medicine set Iorth by velerinary science. such as the prompi
isolation or slaughter of animals with transnnissible diseases; general
sunitation in all management operations, (e, docking, shearing, castriting,

'

A
car-branding, and birthing); periodic cleaning and disinfecting of animal
quarters, and the provision of clean, dry bedding: regular mineral leeding;
dipping, dosing, spraying, dusting, and vacciating against both parasitic and
nonparasitic ills; eradication of toxic Mora; subdividing herds by different
age/sex/species susceptibility o contagion; or avoiding overgrazing and
regularly rotating pastures. Expectedly, Usittos' inaction in many of these
regards is linked to constraints on capital, Tabor, and land. In others, however,
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lacuna in folk veterinary knowledge arc implicated, particularly in ctiological
and epidemiological information.

In sum, comparative analyses such as that of q'icha in Usi provide
important insights into cthnoveterinary systems. Specifically, they help
pinpoint within indigenous knowledge and management systems where
animal health could potentially be improved. Veterinary anthropology also
suggests how improvements can be brought about, as the following case-
study materials illustrate.

Utashaylt in Aranachay

In the central sicrra of Pery, the community of Aramachay identified ovine
manges, produced by a varicty of biting and burrowing cctoparasites, as one
of their primary herd health concems. Like Usifos, Aramachay stockowners
are well aware ol the existence of commercial veterinary pharmaceuticals to
combat this problem. Indeed, until the late FO70s, villagers regularly
employed commercial sheep dips and other modem methods of ectoparasitic
control. But, with Peru's rampant inflation and crumbling cconomy, by the
1980s these remedies had become (oo expensive for all but a few families
(alter Femdndez 1980),

Community members met with SR-CRSP personnel 1o discuss this
problem. During the meeting, a village shepherd recalled a traditional home
remedy for ectoparasites of horses, burros, and cattle. An all-but-forgotten
therapy, it consisted of rubbing the Teat of 4 local wild tobacco, named
utashayli, into the afflicted animal’s hide. Villagers wondered whether this
topical treatment could be modified 10 serve as adip for sheep. With the
assistance of SR-CRSP social scientists and veterinarians, they organized
several nitial trials to test this idea. As per the long-standing use ot nicotine-
based parasiticides in both folk and modem veterinary medicine worldwide,
the trials were suceessful. Indeed, stockowners (el the utashayli dip was even
more elfective than the commercial preparations they had previously used
(Femindez 1986).

SR-CRSP veterinarians theretore embarked upon laboratory research 1o
establish the minimum eftective Irequency and concentration of the dip
(Bazalar and Arévalo 1983), ultimately finding that a solution of 500 gof
ground utashayli in 6.25 1 of water applied once a year renders a treatment
that is 97% cflective on one of the major ccloparasites (Mclophagus ovinus,
or sheep ticks) as ol the twenty-second day after dipping (Bazalar and Arévalo
1986). Additionally, the project is testing the tobacco compound in
combination and comparison with rarei water. Tarwi (Lupinus mutabilis) is
a bitter, alkaloid-laden but high-protein Iegume that is edible only after
prolonged steeping, The resulting infusion has long been used in the
southern sicrra as an effective folk remedy for cctoparasites of alpaca
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(Bustinza 1985). Project veterinarians in both southern and central Peru are
analyzing still other plant materials in the cthnopharmacopocia (artichoke
leaves, squash sceds, various herbs) that are employed to combat ovine
endoparasitism (Arévalo and Bazalar 1986; Bazalar and Arévalo 1986:
Choquchuanca 1986). SR-CRSP cconomists are cvaluating the cost-benefit
ratios of all these treatments relative 1o one another and to commercial
remedics, taking into consideration all relevane factors: price of materials and
travel or other expenses involved in obtaining themy; labor, water, and fuel
resources required to prepare the treatments; and spin-oft benefits for human
well-being, such as increased cultivation and consumption of such high-
quality foods as tarwi . At the same time, SR-CRSP sociologists in
Aramachay arc investigating how to organize the cultivation and/or controlted
harvesting of these plant resources to ensure an adequate and equitable supply.
They are also helping the community to establish social, cconomic, and
Juridical mechanisms for preparing the medicament, financing and
maintaining dipping structures, and universally enforcing the treatment, In
this endeavor, extant Tines of authority, community decisionmaking
processes, and common-interest associations are respected and put to use as
basic sociostructural building blocks in collaborating with community
members to disseminate new veterinary information and develop improved
husbandry practices that fit comfortably into existing idcological,
sociocconomic, and production systems.

VETERINARY ANTHROPOLOGY AND DEVELOIPMENT

In accord with findings in veterinary anthropology from other parts of the
globe (e.g., Schwabe and Kuojok 1981; Sollod and Knight 1983; Sollod et
al. 198 Wollgang 1983, Wolfgang and Sollod 1986), the case of q'icha in
Usi suggests that stockowners such as those discussed here could improve
herd health and productivity solely by incorporating additional velerinary
information into the indigenous knowledge system. For example, Usifios'
premoriem cthnodiagnoses of ('icha are often confused. Villagers generally
lail 10 recognize prodromes and syndromes that would permit them to
distinguish one diarrheal ailment from another, and to treat and prevent it
accordingly. The same is truc for other aiscases as well. For cxample,
stockowners sometimes cite tapeworms as the cause of the wracking cough
that is variously symptomatic ol verminous bronchitis (infestation by
lungworms) or the viral infections of pulmonary adenomatosis and
pneumonia,

There is an important caveat here, however. For some livestock ills,
Quechuan diagnostic and therapeutic skills rival those of Western veterinary
medicine. Prediclably, these are discases that have patent manifestations, such
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as manges or contagious keratoconjunctivitis (pink cye). In the later, for
instance, Usinos reportedly achieve 100% cure rates, even though folk
diagnosis and therapy are partially cast in supematural terms,

Nevertheless, for ('icha and many other discases, these Andean
stockowners could ceriainly benefit from increused dingnostic information, it
only to distinguish endoparasitism from piant poisoning. ndeed, better
understanding of the developmental symptomology o any ailment allows for
carlier and more positive diag 1osis. Simple and inexpensive education into
the prodromes and syndromes o, (he cconomically most destructive discases
slaguing their herds permits stockowners everywhere 1o take more prompt
and appropriate management action, whether it be quariantine, treatment, or
daughter.

In the same vein, Usino ctiologies are significaitly imcomplete.
Villagers themselves contess they often have no idea of the causes ol their
aniniads” aitments, Lacking modemn Liboratory tools and techniques and access
to the sn-depth veterinary information these provide, Usinos, like many DC
stockowners, are understandably ignorant of the microscopic life eycles of
certain endoparasites, the existence ot hosts and vectoring agents, and even
simple excremental cveles. For example, villagers o both Usi and
Aramachay were unaware of the role of the intermediate snail host with
which their pastares are visibly infested and which leads to the constant
diarrhea of hepatic distomatosis,

Like stockowners everywhere (MeCorkle 19864, the Andean groups
deseribed here do controb considerable empirical veterinary knowledge. At the
same time, as nearly all rescarchers of cthneveterinary epistemology have
observed, many folk diagnoses, expianations, and curative or preventive steps
are "neorrect in major or minor parts” (Schwabe and Kuojok 19851:237).
While they are not the whole problem, such gaps in cthnoveterinary
knowledge i part explain Usinos’ inaction in prevention and control.
Without insulting existing ciologies, both supernatural aad natural,
development personnel can readily explain that there are still other sources of
discase that must also be guarded against® (except, Herhaps, when cxpatriate
developers are confronted with "malevolent foreigner” explanations),

Admitcedly, limited-resource stockowners trpically lock the capital,
labor, or technology 10 devote 1o intensive systems ol aninal husbandry
(McCorkle 1983b: Vinese 1980, They mav therefore be unable
systematically to destroy the agents, hosts, and vectors of discase. However,
with increased etiologicat and epidemiological information, they can still take
advantage of at least some basic, low- or no-cost controls: pot herding where
agents, hosts, and vectors of discase abound or where, at cortain times of the
day or year, thev are most aclive, for cxample, or instituting or reinforcing
houschold- or community-level pasture rotation systems; not constantly
quartering animals in their own excrement: exercising simple hygienic habits
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in management operations; recognizing and thus avoiding contaminated
aater; creating herd subdivisions; and so forth,

For both prevention/control and treatment, the case of utashayli in
Aramachay illustrates the very real benefits of teaming social and biological,
folk and scientitic know-how 1o tackle specific developnient goals, There,
SR-CRSP cfforts in cthnopharmacotherapy emphasize compounds and
applications that are based upon cheap or even free materials available
locally, and that are readily comprehended and casily prepared within the
comiaunity. Equal altention is given o community social svstems for
managing veterinary health prograras, This integrated approach obviates the
negative reciprocity and human indignities of dealings with oppressive,
superordinate cthnic groups. Italso trees stockowners from dependeney upon
expensive external inputs over whose quality, price, and sunnly they hove ng
control.

Indeed, spasmodic breakdowns in supply of modem technological inputs
to rural poputations are commonplace in developing countries. Breakdowns
may be due to civil strile, simple infrastructural inadequacies, political and
financial machinations within government agencies, or an unstable cconomy.,
AsLawrence et al (1980) have dramaticully documented Tor another paitof
the globe, asvsiematic extension of Western veternary technology can
ultimately result in more acute animal health problems than if it had not
been adopted in the first place. The well-being of human groups who depend
upon livestock for a crucial part of their subsistence is accordingly imperiled.

SOCIAL, BIOLOGICAL, AND IFOLK SCIENCE

In the findings and hypotheses of veterinary anthrojology to date, some
consensus on development and extension strategies is emerging: to wit, that
cducational, managerial, marketing, and other such interventions are often
more appropriate, cconomical, and effective than is modem drug therapy as
applied in mass vaccination and treatment schemes or other costly top-down,
“tech-Nix" programs such as wholesale eradication of discase-bearing pests.
Not surprisingly, findings also indicate that interventions grounded in
indigenous practice and/or evaluated and coordinated by local stockowners or
native veterinary practitioners are likely to be more successftul.

A larger Tesson is that cthnological investigations coupled with bio-
medical rescarch can return indigenous knowledge “improved through scien-
tific analysis, 10 the people that most contributed 1o it and most desperately
need i (Llizabetshy 1986:125), In (he process, knowledge that might
otherwise be lostis rescued, and Tow-cost medicines can be developed that are
free of the sales, delivery, distribution, consumption, and misinformation
problems attached to modem commercial pharmiaceuticals in DCs,
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At an even broader level, these Tessons are equally applicable to other
arenas of international agricultural development. Veterinary anthropology is
only onc, fresh example of an overarching approach 1o development that
melds anthropological, biologicalftechnical, and folk or "people’s” science
(Chambers 1986; Richards 1983) i order 1o understand and successfully build
upon indigenous knowledge systems in designing and implementing
sensitive, cost-etfective, bottom-up interventions. Morcover, in this process
the bearers of such knowledge ideally take an active role as corescarchers and
developers,

This approach provides two critical kinds of development intelligence:
first, as for ¢icha in Usi, it can identity where the indigenous knowledge base
could most benefit from increased information; second, as with utashayli in
Aramiachay, 1t taps this same system, its human bearers, and their social
nstitutions 1o generate solutions that are culurally acceptable, technically
comprehensible, ccologically sound, and sociostructurally, cconomically, and
even pohitically feasible ie. "appropriate” in every sense.

No one science can aceomplish this onits own, It is therefore imperative
that social and biological/technical seientists join forces in the R&D Process.,
fuis equally imperative that this process begin with existing folk science and,
throughout, mvolve the people whose livelihood will be affected. In sum,
whether in veterinary health, tivestock or crop production generally, or any
other areny, "bringing people in” is critical to true development,

NOTES

This study was conducted ax part of the USAID Title N1 SR-CRSP under prant
number AID-DSAN-NT1-G-0049 and ATD-DAN-1328-(G-SS-4093-90, with
additional support from the University of Missouri Columbia, The chapter s
reprinted, with revisions, from Human  Organization 48, forthcoming,
copyright Socicty Tor Applied Anthropology 1989, In Peru, the SR-CRSI's
primary institetional collaboration is with the Instituto Nacional e
Investicacion v Promocion Agropecuaria (INIPA). Preparation of this chapter
would not have been possible without the commentary and collaboration of SR
CRSP veterinary scientist: A, F, Alexander, Colorado Suate University;
Hernando Bazalar, IVITA-Huancayo: Zenon Choguchuanca, SR CRSP
Community Studies Project, Quishuara; and Mowafak Salman, Colorado State
University. Likewise for the informational, editorial, and ficldwork inputs,
respectively, of UMC SR-CRSE sociul scientists Marii Fernandez, Jere Gilles
and Michele Lipner, and Lidia Jiménes, Thanks are also due DVMs Donald
Blenden of UMC and Tiaart Schilthorn van Veen oi Michigan State University
for sharing their views on (he “diarrhea complex.”

Lo This exopamous marriage of seemingly strange bedfellows is a direct
ontgrowth of the conscious melding of social and biological sciences on
integrated, interdisciplinary fivestock development projects such as the SR-
CRSP (Bload n.d) or the Niger Range and Livestock Project, or NRLP (Swilt
1984), which focus upon immediate production problems of DC smallholders.,
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The SR-CRSP and the NRLP began work in velerinary anthropology
contemporancously (ca. 1980) but in ignorancc of cach other's efforts.
Interestingly, on the SR-CRSP, social scientists spcarhcaded the move into
this arca, while veterinary scientists led the way on the NRLP. Clearly, the
topic is of cqual disciplinary interest to social and biomedical scientists: they
have independently sought cach other out to tackle this unorthedox branch of
research,

2. This comparative or "translation" exercise should not be taken to
imply any cthnocentrism. The issuc is not how closely folk knowledge and
practice parallel Western veterinary medicine, or whether indigenous beliefs
and practices are "right” or "wrong” in any abso.ute sense. Rather, it is the
extent to which they promote productive animal management given the
resources (ccological, technological, socioorganizational, informational, ctc.)
actually or potentiatly and realistically available 10 stockowners. For further
discussion of this point, sce McCorkle 1983a and 1986, the chapter
concluston, and more broadly, Brokensha et al. 1980,

3. Interestingly, these same concoctions are used for human diarrbea,
Unfortunately, at the time of ficldwork in 1980, SR-CRSP did not yet have the
facilitics and personnel o analyze the plants in question.

4. There is some controversy in the veterinary literature over the role of
acrosol transmission (the classic route for respiratory ailments) in diarrheal
discases. While certain diarrhea-inducing viruses and bacteria can be spread in
this fashion, most rescarchers feel that contagion is more closely related to
dircct contact, as in crowded and poorly ventilated quarters, than to airborne
routes {Don Benden personal communication). In fact, the strong winds on
open ranges that Quechua stockowners are referring to when they speak of
wayra would likely offer some protection from contagion by diluting rather
than enhancing acrosol transmission of diarrheal agents,

5. Ferndndez (1986) includes an instructive account of action anthro-
pology to disseminaie veterinary information in a peasant community of
highland Peru. Significantly, the case she independently encountered also
involved ignorance of the life cyele of the liver fluke and its snail host.
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A Plant Breeder’s View of Social
Sciences in the CRSPs

Matt ]. Silbernagel

As a plant breeder on the Bean/Cowpea CRSP, 1 have worked closcly with
agricultural cconomists on the program and have interacted with
anthropologists and sociologists on this CRSP a5 well as others. As a result
of these experiences, T am more lirmly convinced than ever that not only
should the social sciences be involved in international agricultural
development programs, but also that chances for the successiul completion of
most biologically based technical interventions under DC conditions are
greatly reduced without the essential information provided by these
disciplines.

The CRSP mandate calls for special rescarch attention to smallholder
farm familics and 1o the role of women in development. Smallholders
produce most of the food in DCx. And, certainly for beans and cowpeas,
women do most of the production, harvesting, storage, marketing, and
preparation for consumption. These are therefore very valid mandates and
ones that should not be neglected, especially in times of budget reductions.

CRSP OBJECTIVES AND SOCIAL SCIENCE ROLES

To fulill CRSP mandates, high levels of social science inputs arc required,
and research goals must be carefully defined in terms of both their biological
and social soundness. The USAID log frame is a uscful tool in helping
program participants (as well as reviewers, administrators, and others) (o sce
their individual roles holisiically. ‘The log frame sets timelines, input and
outpul requirements, and the social, economic, and political conditions
necessary to reach conerete objectives. Any moditications to the original
framework must be carcfully reviewed by the CRSP MEs, technical
committees, boards of directors, and US.AID before approval,

Ultimately, external evaluation panels rate CRSDP projects and programs
according to their accomplishment of the objectives sct forth in the log

231
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frame. Evaiuators also must consider how well and to what degree biological
intervention packages relate to the needs of smaltholders and women.
However, this is very hard to do without on-farm testing of potential
production packages. And imperative o such testing is social science
analysis of the acceptance or rejectior of production packages, their spread to
other sizJlholders, and their positive or negative impacts on family income
and nutrition and on regional marketing and food systems.

IFrom the perspective of USAID and its need to justify its programs to
Congress, this kind of social science documentation of pre- and
postintervention conditions is usually the best way to quantify the
biological, agrononiic, cconomic, and social effects (and cffectiveness) of
development efforts. Such documentation ix often the critical factor in
decisions to continue or cance! donor funding. Agricultural development
endeavors must compete for scarce funds against programs in health,
cducation, road systems, and other fields — all equally important in DCSs.
Administrators therefore examine the relative cost/benclit ratios of various
programs 1o caleulate which ones will obtain the most "bang for the buck.”
Biological research alone does not generate that kind of assessment
information,

Within DCs, host country scientists must compete even more ficreely
for scarce governmental support of their agricultural programs. They, too,
need success stories and good cost/bene it assessments of their contributions,
both actual and potential, in order to convinee their own governments that
money spent on plant breeding will pay off cconomically, socially, and
politically. Here again, biological rescarch needs proper social scienee input,

I assessing the value and importance of social science research in
production agriculture, a key question is: how do we measure the contribu-
tions of such research? This is not an casy question 1o answer, since presum-
ably social science achicvements cannot be direetly calculated in bushels per
acre. Biological scientists can measure their success by the productivity of
new disease-, insect-, or drought-resistant cultivars. But social research may
have greatly contributed to such biological achievements by discovering
which plant, sced, or cooking characteristics are most desired by produccrs,
consumers, and marketers in a discase-, insect-, or drought-resistant context.

Likewise, evaluation of new cultivar acceptability, arca production
figures, marketing volumes, changes in prices and/or per capila consumption,
and so forth, are beyond the capability of the ! Ological scientists. Usually,
anthropologists, sociologists, and cconomists compile this kind of
information,

Careful impact documentation should Iead 1o continuca funding of
existing projects and/or the expansion of successful R&D models o other
crops. Perhaps one way to determine how much social scientists have
contributed to CRSPs will be to see how long and well the CRSP model 1.,
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uscd by development cniities such as USAID and how long it takes other
agencices to adopt the use of more interdisciplinary research tcams. In other
words, CRSP achievements will be measured against those of agricultual
development projects staffed solely by biological scientists. Once that
comparison is made, the only question remaining will be: "why did it take us
0 long 1o sce the advantages c. <his approach?”

TENSIONS AND CHALLENGES IN CRSP’ RESEARCH

Part of the answer to the above question lics in the special tensions and
challenges of conducting rescarch under the CRSP model. The chapters in
tliis volume present some fine examples of how cross-disciplinary teams can
evaluate, formulate, and execute successful rescarch programs. However, they
also note that the process is not casy; it requires considerable effort and
compromise for all involved,

One problem in such cross-disciplinary endeavors is that all of us have
for so lTong been compartmentatized by our respective academic and
administrative experiences. Thus, we find we are otten woefully ignorant of
other ficlds and their professional terminology, rescarch methods, publication
stvles and audiences, cte. This is cqually true Tor biological and social
sciences. The more we interact on many dilferent levels, thought, the more
we undenstand cach other and the more we appreciate the value of, and develop
genuine respect for, the different disciplines that are needed o ensure the
suceess of a specific goal-oriented project. In this regard, the CRSPs have
made some significant strides, as this book attests.

To reach this point, however, some strong biases have to be overcome.
First and foremost is the territorial instinet. For the biological scientist, this
translates as, "I know what I need 10 do, so why should scarce resources be
diverted to social science studies?” Social scientists, on the other hand, may
feel that this same biological scientist is in great need of precisely the kinds
of insight and rescarch guidance that only they can provide. This situation
represents i kind ol intellectual snobbery on both sides. Only after we all
realize how much we need one anothier in order 1o reach the greater common
goal do we begin to appreciate the wisdom of the people in USAID who
designed the CRSP approach to solving world food and hunger problems.

This brings up another important point: the tensions between conducting
applied research versus “hard science.” CRSPs are by definition and necessity
goal-oriented service projects. Therefore, participants should expect to serve.
While this role may call for some real ingenuity and innovative approaches,
ultimately it boils down to technology transfer. U.S. scientists involved in
CRSPs should be well established in their respective fields, because under
present university systems this kind of work will not lead to promotions in
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the academic world. Likewise, both biological and social scientists should
realize before they get involved that neither group is merely providing a
service to the other. Instead, all inputs should address a common program
goal. There is no room fer the independent operator.

A lurther challenge is that of addressing long-ierm research objectives on
short-term and sometimes unstable budgets. Sadly, this appears o be a fact
of life when it comes to USAID-funded activities, and it applies equally to all
disciplines. Recent budget cuts under the Gramm-Rudman act curtailed some
CRSP activitics. Many CRSP social scientists have felt that they and their
projects were disproportionately cut relative 1o hiological scientists.
However, a number of CRSP biojogical activities have also been cut or
revised. In the opinion of some biologists, these activities may have been
more relevant to project geals at this point than was continued social
rescarch - especially il the Tatter would provide only an ever-broadening view
of adynanic flux of people, environments, ceconomics, politics, crops, donor
agencies, expatriate specialisis, problem diagnosis, recommended solutions,
and so onand on. The fact remains that most agricultural production projects
depend primarily on biological inputs to generate new advances in
agricultural technology.,

At least in the realm of plant breeding, what is needed now is much
more focused biological information that breeders can use (o develop
improved cultivars. Furthermore, once a long-term breeding program s
lunched, at least 10 years of concentrated effort from biological scientists is
required to achicve any conerete results in the form of improved cultivars, In
short, goals cannot be redetined indefinitely, because cach tine a new
objective is added, it takes longer to reach the ultimate ol

This is not o say that CRSP priorities cannot or should not change,
Rather, it is simply to recognize the hand that feeds us, USAID objectives
for the CRSPs are 10 increase the production and utilization of specitic basic
foad crops in DCs. Tt is not our Job to decide whether wheat needs more
research attention than do beans, Nor is it our place to question whether
CRSP rescarch should be directed at small {poor} tarmers, or whether host
country food needs might best be met by a few large mechanized farms.,
Likewise, our rescarch and training activities include a mandate to consider
the role of women in development. In other words, the primary sk at this
pointis to complete the objectives at hand., not to develop new ones,

THE FUTURE

Continuation of USAID tunding for CRSPs will depend to a considerable
degree on these programs' contributions not only to DCs but also to our
domestic U.S. cconomy—contributions that derive from increased scientific
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knowicedge and new agricultural advances gained through CRSP research,
Documentation of quality research in refereed intemational journals is the
foremost criterion on which we will be judged. Trip reperts and workshop
reports are also important. All such documents should make explicit how
CRSP activities help domestic programs. Morcover, these documents should
be systemutically distributed to U.S. administrators. In every way possible,
we should also inform the general public (grower groups, service clubs, ete.)
of benelits to domestic programs.

Each CRSP and CRSP projece should use videotapes, printed
information, and other materials and media to stress that these programs are
aimed at famine prevention in DCs and that they promote the development of
scientific knowledge and '1.S. agriculture. For example, we should emphasize
that the CRSPs create "centers of expertise” that put participants in the
forefront of their scientitic ticlds by pulling together, from around the world,
leading scicntists in government and university research, including key TARC
scientists.

Despite its tensions and  chatlenges, the CRSP concept of
interdisciplinary goal-oriente! rescarch within the framework of a plobal plan
is an excellent new model. Ie affords all participants unique opportunities to
accomplish objectives not attainable within the normal limitations of
conventional narrow-spectrum, unidisciplinary research. This model is so
sound that T believe it can and will become the norm within don:estic
research programs. To make it work most ceffectively, however, more
directed, cross-departmental graduate student training will be required, along
with academic reward systems that give greater recognition and promotional
consideration to scientists engaging in such interdisciplinary team rescarch,
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The Interdependence of Social
Science and Food Science

Tommy Nakayama

The social consequences of technology development have created an active
arena of litigation, with subscquent limitations on the scope of applicd
technology. Recourse to such terms as "size neutral” constitutes an attempt
by agricultural rescarch entities to divorce technology development from its
social consequences for both small "family” farmers and large corporate
enterprises; likewise fer projects that focus on research (the CRSPs' mandate)
rather than research plus extension—the latter is left to national programs,
Again, this represents an attempt to sidestep the potential social impacts of
technology development.

In the ultimate analysis, however, such rhetorical postures cannot shicld
cither biological or social scientists from the actual consequences of technoi-
ogy development. Some of the chapters in this volume Icave the impression
that biological scientists have been antagonistic toward, or at best benignly
neglectful of, social scientists, Wherever the truth may lic in such percep-
tions, the fact is that social impacts cannot be ignored. Perhaps an illustra-
tion from one natural scicntist's perspective of where social scientists can
make important contributions in agricuhtural development may be helpful.

A PLANT/PEOPLE MODEL
OF FOOD DELIVERY SYSTEMS

An carly contribution 1o international agricus r-ral research came from

thermodynamics (Table 14.1) This law states that the energy available to a
system cquals the total energy in the system minus the unavailable cnergy.
This simple statement has had numerous interpretations, but its essence has
guided many technology development cfforts. An cxample is the stcam
enginc: as with many scientific innovations, the impetus 1o find the
theoretical limits to the efficiency of this invention was primarily cconomic.

236
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TABLE 14.1. AN ANALOGY OF THE SECOND LAW OF THERMODYNAMICS APPLIED TO FOOD

SYSTEMS
0 COECH- s
] free energy = total energy - unavailable ¢ mervgu
0 available food = total food produced - unavailable tood
] consumed tood = total tood harvested - food lost, wasted, or used

elsewhere

Applying this analogy of the second law of thermodynamics in food
science generates the equivalent equation that "available food cquals the total
food produced within a system minus that lost, wasted, or used clsewhere”
(Table 14.h). With this cquation, a simple plant/people modet of food
delivery systems with sharply distinet phases can be derived, as illustrated in
Figure 1411,

As the figure shows. when seed is sown, there is no available food
because no food is produced; henee, system entropy is very high. That is, the
molecules of the system are widely scattered in a random fashion. During the
growth period, of course, the molecules are reordered into spectfic ratios and
alignments, and the total food produced reaches a maximum, AL the same
time, the randomness in the system is also reduced. Thus, at harvest time,
the availuble fooed becomes positive and has value, Because of its value, it is
at about this time that farmiers must be on guard against crop theft - one type
of toss and henee a source of system entropy,

After the harvest, the total potential for food formation is nil, and the
only way 1o increase available food is to prevent waste. Thus, all actions
from the harvest onward are concerned with preservation, utitization, and
distribution mechanisms aimed at deereasing randomness. The molecules
again become dispersed, and randomness is very high. The purpose of food
processing is 1o preserve the low entropy of the food. This means preventing
spoilage and waste, and maximizing availablity and acceptance. The Tatter
factors are highty dependent upon characteristics of both the food and the
consumer. Information about these characteristics can be used 10 inerease the
probability ol consumption (Table 14.2). With consumption, the total
cnergy inthe food system decreases.

The cquation in Table 1-0.2 is not derived from first principles, but rather
is a summaticn that accords with food scientists' experience. Food value is
derived from such things as, first, the quantity ol the food, muliiplied by a
factor that assesses quality and recognizes that all foods are not cquivalent.
The resulting value is in tum multiplied by« host ol probability factors that
determine the food's wilization. OF course, all of these must be reckoned per
unit cost, as shown in the denominator of the cquation in Table 14.2. The
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TABLE 14,2, RELATIONS AMONG ATIRIBUTES IN THE FOOD DELIVIRY SYSTEM

u value ot food = [anount ] £ [quality] X {provability of consumption]

! Mmeax jmize for etticiency:

value ot food Lattount | & {quality b [probability of consumption]

oot Cunt

probability fuctors for utilization include, inter alia, the probability of sale at
a-certain price; the probability that the foodstulf is acceptable for social or
cultural reasons: and the probability that it has the right qualities of, for
example, taste and color. Because these probability facters are multiplied in
the cquation. it they prove to e very Tow any technological ¢ftoris centering
o that foodstatt are all for naughi This is what is meant by such savings

"No tood s nutritions unless it is caren by somehody

Food sciontists primarity seleet out the tactors involved in aeeeptance
and endeavor o est only this probabiling, by wav of consumer pancls and
othier assessment technigues. Thes Toces on this issue not because of
irnorance ol other tactors, but because of o lack of rainmg in how
meaningtully o sess these other parameters. Food technologists must
therctore seek help in these weas. Too otien, they merely 1gnore these
parameters oratempt o niake such judgments themselves, This is equivalent
o having social screntists act as. sav, chemists, Workable solutions require
the colluboranve eftforts of o natural and social scientists,

SOCIAL SCIENCE CONTRIBUTIONS

Several of the chapters i this book illustrate swme of the wavs that social
seientists contribute 1o the tood and nutrition sciences, DeWalt and DeWalt
highlight one of the mest erineal messages of the social sciences for food
sciences: mamely, e vouls of nutrition research need 1o be closely targeted to
those inneed. NMoreover, these authors show how needs may differ by region
and social classs T the course of their discussion. they also illustrate many of
the key operational actis ities that social sciences ean pertorm for and with the
natural sciences. such as targeting, understanding cropand food svstems and
predicting impacis of new technologs on food consumption, recommending
tmprovements, and monitormg and evihu Hing program outcomes,

The chapter by Cattle also Tavs out some of the wavs that social
serentists can facthitate rescarch and discipling iy mtegration, from the design
phase forward. In ficld operations, tor cxample, social science inputs are
mmportant in selecting research sites and s sample populations, establishing
interview techniques and policy, building a team, managing personne,
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communicating among many different groups, and more. In particular,
serving as guides in unlamiliar territory, social scientists can interact with
local populations to enhance project operations and can transhate between
projezts and people to the beneflit ot both.

Paolisso and Baksh's chapter offers an excellent example of how social
science imputs can both refine focused hypothesis testing and generate new
questions for food and nutrition rescarch. Equally impeiwant is their
contribution to methodological strategies in collecting and analyzing data on
food systems. Expressing the effects ol malnutrition in terms of social modes
and: behaviors, emotions, responsiveness, and other factors directly
contributes o an understanding ol the human consequences of technological
interventions, both proposed and attempted.

However, because the results of such investigations are presented in
anthropological or ~ociological terms, social scientists need 1o interpret their
findings clearly tor technologists. The successful communication of results
andagreement on their meaning are important to cefficient teamwork. Clearly,
mutual respect and understanding are required. While this book demonstrates
the value of bringing together diverse disciplines to explore common goals,
and while much progress has been made in this regard, mutual education
remains 4 continuing need.

As several authors point out, the inclusion of social scientists in the
plannimg phise of projects is certainly one way 1o increase interdisciplinary
communication and respect, and to overcome the service role that later
attachment 1o project tends 1o foster tor secial sciences. Working together
in planning, social scientists can guide natura) seicntists in the applied arcna
with suggestions as to cost, shape, color, scasonality, social acceptability,
and other factors in droposed directions in food and nutrition R& D,

Where projects have the sine time frame, however, cooperation becomes
a parallel effort, and thus must be continued at approprizte steps in the design
and development ol technology. At various points in this process, social
scientists should be asked whether agiven technology is socially aceeptable,
environmentally sound, and cconomically feasible. 1tis perhaps unrealistic to
expect tiem to give an immediate yes or no answer 1o such questions; but
answers as o whether the project should proceed or change direction seem
reasonae:e. Working thus in tandem, continual input from social scicntists as
to the acceptability of proposed technology might be one good way
effectively to deploy their skills. And since the ultimate success of any
technology depends upon its social beneflits, it is fitting that it be monitored
and assessed by experts in this arena; the social scientists.

I sum, it is clear that social scientists have an integral role to play in
the successtul development of agricultural technology for the benefit of "real
people.” Although this volume deals with developing countries, there is a
lesson to be learned here from the history of U.S. agriculure, which has
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cvolved through the expansion of cropland, increased utilization of
mcchanical power, and exploitation of the production sciences. But further
developments, whether in the United States or abroad, will of necessity entail
increased application of the social sciences,

NOTES

Preparation of these comments was supported in part by the Peanut CRSP,
USAID Grant No. DAN-4048G-§S-2065-00. Opinions expressed or recom-
mendations made are those of the author and do not represent any official
position or policy of USAID.
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Social Sciences in Agricultural
Research: An Animal Science
Perspective

R. E. McDowell

Social scientists are advised that moving from no or low 1o "in" or "of"
involvement in agricultural research can and will require time, despite any
legislative actions by Congress. For meeting human food needs, alleviating
malnutrition, and stimulatitg economic development, the sacred cow in
agricultural research for over three decades has been the technical aspecets of
crop production, with plant breeders plaving a dominant role.

History reveads that there is good reason for an cmphasis on cropping. In
what could be termed "Phase 1" of .S, involvement in international
agricultural R&D, seeds, fertilizers, and livestock were suceessfully exported
to Western Europe in the late 1940s, and they served to combat hunger in
Asia. However, unrecognized problems of livestock and crop discase, as well
a8 poor responses 1o prevailing soil conditions, led to a short life for this
model of assistance 1o low-resource countries. Phase 2 therefore emphasized
the control of crop and livestock discases. During these first two phases of
assistance, feedback on social issues came mainly from expatriate
representatives ol various organizations, including religious orders serving as
missionaries. ‘These organizations focused on such "crisis solutions” as
medical assistance and donations of food, seeds, and animals. Their members'
technical training in cither agricultural or social science was low or
nonexisient. Generally, the religious workers felt themselves capable of
handling any cubural constraints, since often their aim was 1o "westemize”
local peoples,

I the carly 19705, Phase 2 was replaced by an ecaphasis on rapid rises
in food production. The World Food Conference of 1974 sought 2% and
4% annual growth in grain production in countrics and developing
countries, respectively. The general thesis was that technology could be made
available, whether by exporting technicians skilled in agronomic practices,
by developing more appropriate plants for grain production, or by
directly transferring technology (c.g., importing bull semen to upgrade
cattle by crossbreeding). At the same time, U.S. agricultural universitics,

o
o
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almost exclusively, became the trainers of foreign nationals in aspects of
agronomy.

Phase 3 saw greatly increased support from governments and donor
agencies for programs like the green revolution. But the green revolution
triggered concern among social scientists over inequitics in the distribution of
benefits from agriculiural R&D. Animal scientists in particular were
criticized because many social scientists believed that livestock programs
promoted competition between humans and amimals for food. T principle,
the social sciences had some valid points. But evidence shows their
Judgments about smaltholders' failure o adopt recommended cropping
practices was hasty and facked an essential variable: it did not appreciate the
fact that most smaltholders engage inmixed crop/livestock operations, with
these two subsystems fulfilling cqually important roles (NMeDoweil 1986).

Because the interdependence of the two subsystems went anze.ognized,
such social eriticisms lacked tull validny, Both then and now, analiholders'
low adoption of improved plant varetios was larecly o result of their
dependence on crop residues for animal feed. As plant breeders selected for
dwarfing and higher grain vields, the feed value of residucs declined through
increases i he low digestible plant fraction themicelluloser and the
indigestible faction digninmy, Coupled with some tise ol phicnois in stems
and leaves inorder to enhance plant resistance 10 discase, increases in these
fractions made the crops unaceeptable to smaltholders practicing mixed
farmaing. Critical on-farm services rendered by animals, namely traction and
manure, were likewise ignored.

Crop scientists insisted that their priorities in plant selection did not
conflict with smallholder needs. It was not until Late 1987 tha crop and ani-
mal scientists pathered 1o discuss the problem. This was a tmely meeting, as
evidence showed that certain plant cultivars with high grain vields maintained
aceeptable fecding value in their residues; therefore, deeline in Teed value was
not alwiys anecessary outcome of improving food crop vie'ds.

Coupled with shortcomings of the green revolution, a long drought in
the carly 19705 in Sahelian Africa stimulated o reassessment of agricultural
R&D policies. In addition to other Tacks, it was recognized that not cnough
was known about traditional agricultural svstems, social insttutions,
smallholders' objectives, the economic envitonment, and the constraints
under which these systems were operating. This trigeered Phase 94 of
technical assistance: farming systems rescarch (FSR ).

In this phase, a methodology 10 account for the complexanteractions
between sociocconomic and technical faclors cmerged. Betterunderstanding of
socioccononics has proved useful both in the United States and overseas, In
the United States, some examples of important issucs raised by SR include
the social impact on dairying of bovine growth hormone to stimulate mitk
production, and the cfiecis of recommendations from animal scicnce research
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in intensive systems as these elate to animal welfare, Overseas, increased
knowledge of traditional systems has enhanced the potential usefulness both
ol international technology and of more locally appropriate technology.

As in the three previous phases of U.S. technical assistance, however,
donor agencies are showing some disenchantment with FSR. Growth in
agricultural production is now challenged on a cost-benefit basis. Most
development professionals give high scores to FSR because of its more
holistic approach. Unfortunately, what might be considered unrelated events
are undermining support for FSR. Among these are political pressures
arising from grain surpluses in the United States and elsewhere. An example
is the decision o forbid use of VLS. funds 1o support research overseas on
crops produced in surplus in the United States.

This briel” historical review of technical assistance leads to two
conclusions. First, biologists and social scientists got off to a stormy start,
but many problems have since been resolved. Seeond, collectively, all the
scienees need to exert more efiort to achieve a coordinated focus and to
reinstate support for agricultural research in developing countries.

SOCIAL SCIENCE INPPUTS
TO ANIMAL SCIENCE R&D

Social scientists have muade some eatremely important contributions to
livestock research. These can be illustrated from expericnces at the
International Livestock Center for Alrica (ILLCA), established in 1974, with
headquarters in Ethiopia and ficld teams in numerous countries. During its
first five years, 1.CA focused almost exclusively on studying traditional
production systems in the semi-arid, subhumid, humid, and highland zones of
Africa, In 1974 1975, lew personnel with multidisciplinary exjprrience were
available. Nevertheless, for the field studics, teams of Tour to six members
were formed, composed of at minimum one social scientist (anthropologist,
sociologist, or cconomist), one agronomist, and one animal scientist,
Contrary 1o DeWalt's comments (this volume) on the IARCs, H.CA
organtzed a policy group led by senior stafl, which included cconomists and
other social scientists. This group worked (o ensure that the social sciences
directly participated in research pianning. Component rescarch was increased
in 1980, with social scientists continuing as team members. The muli-
disciplinary ficld teams’ evaluations of traditional systems made it clear that,
almost invariably, introducing technologies put forth in initial hypotheses
would have failed. Some examples will serve 1o illustrate how this partner-
ship between social and animal sciences contributed 1o 1LCA's program.
ILCA joined with Ethiopian government agencices 1o develop a milk
program for small farms in the highlands. The government planned to
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distribule crossbred catile, but ILCA team surveys showed that the 2.8 ha
farms were already heavily stocked with an average of one donkey, one cow, a
pair of bullocks, one young head of cattle, and seven sheep and goats. Plans
were 10 lower stock numbers so as to improve feed resources. Technicians
chose the donkey and small ruminants for removal, but farm women refused
to forgo cither. Drawing upon social scientific insights, the bullock team
was replaced with two cows for work and mitk. This strategy permitied the
milk program to move forward.

With crossbred cows, milk volume per farm was high, But women did
not relish processing 10-20 liters of milk per day. Also, they liked to keep
the crossbred cows constantly tethered because this facilitated manure
collection (dung cakes are used for cooking and heating). Anothier problem
was that as national cconomic conditions deteriorated, government milk
collections were reduced from 365 days per year to 130 in order o correspond
with the number ol fasting days when animal products are not to be
consumed. With social scientists' help, improved methods of butter making,
home preparation of cheeses, nianagement of tethered animals, and assistance
in marketing thus were introduced. These steps made it possible to maintain
the whole program.

Also in Ethiopia, TILCA introduced the use of ox-drawn scoops for
constructing ponds to store water for both human and antmal use. Farmers
agreed 1o use their own oxen in pond construction. However, as social
scientists on the ficld teams discovered, the farmers feared loss of prestige if
they accepted public, in-village training in handling the scoop. On-station
training in scoop operation resolved the problem.

In ILCA's semi-arid program in Mali, social scientists demonstrated the
inicrdependence between pastoralists and cultivators in exchanging manure
and milk for grain. This insight helped resolve conflicts over land use
infringements. Social scientists also helped o show that high pea-vielding
varicties of cowpeas were unaceeptable to smatlholders because of decreased
forage yiclds. This led to a program emphasis on dual-purpose cowpeas
instcad of high grain-yield varictics.

fn Nigeria and other countries, alley-cropping of leguminous trees and
food crops is spreading rapidly, mainly thanks to social scientists. They
showed that, while the technology is sound, its method of on-farm use must
be quite flexible. In [LCA's subhumid program around Kaduna, Nigeria,
intercropping of forage legumes 1o provide dry-scason feed and reduce weed
problems required large inputs of social scientific information in order to
become effective,

In sum, TLCA is prool of the importance of disciplinary integration. The
major reason ILCA camwork is effective is mutual agreement on objectives,
interactions to identify problems arising in ongoing research, and annual
program revicws,
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PROBLEMS IN INTEGRATION

MceCorkle (this volume) and other Smail Ruminant CRSP studies provide
excellent examples of how social science research is important in targeting
agriculinral R& D theusts, But frond an animal scientists perspective on the
strong needs for sustined mitearation of Ccrops ki Hvestock i sinall Tarm
systems, problems sl renai in melding the different disciplines,

For cxample, the SR-CRSP'S S-year summary (Blond . cites
examples of sovial scienee contributions o anderstanding small ruminant
producticn. However these are not rellected in the threc mujor research
thrusts of the SROCRSP'S stratevic plan for 1990 2000: 1) hwr sheep
production suatemsi v apropastoral production systess and 5 animal
health, None of the three crimmctates social issues 4s an objective. The only
suggestion Tor social science mputs s Tound i the mplementaten pian for
hair sheep producton, which includes chiaracterizing the social, ccenomic,
and biotoetcal activitics of traditional Birnnnye systems Pl sounds
suspiciousty dike nothimg more than 1he usual survevs. Swtlarly,
ceononsts” pessible inputs are vague. Such poteniralhy marginad woles do
notrepresent real progress i intendiseiplinar mleeriion,

Inthe chapters i this book dealing with the Sorghum/Aillet,
Bean/Cowpea, and Peanut CRSPs, TSI iy frequently mentioned. baein fact,
only studies oF cropping systems e presented. There s no mention o crop
rexidues and problems of cmallholder adoption of now plant-crop varieties
when their ammal teeding value is less than or cqual o that of traditional
viaricties. A usetul social seience contribution would be 1o determine possible
trade-ofls between increased grain sickdsand Lrmers” acceeptanee of decreased
anial feedstutts, Alreads i Africa, smallholders are slow 10 or do not adopt
new bird-resistant vanctios of sorghum because of the lower anieal feeding
value of both the prain and the stovers from these varictios,

In-the chapters on plant crop and nutrition CRSPs, plant breeders are
criticized for not paving suthicient attenton 1o duatities such as 1aste,
cooking quality, and storage. Such statements assume that alb desirable plant
traits are positvely correlated. Plant breeders sometinmes give the impression
they can seleet for almos danytrait, but they may oot always makee clear what
the trade-ofts may be, oy examples maize that ores well on farm (such as
sonie traditional varicticsy fetches a low narket price because it does not
process well i commereial sysiens, Mhustrating from wnimal scienee, cade
can be bred o produce milk with over 1< protein, but doing do decreases
total yields ot itk calcium, vitamine, and laclose by aboal 5097, Markets
will not support the high protein mith, nor will farmers wolerate sharp
dechines in ol vields, The point here s that social scientists should
caretully review trade-olts before they criticize their biological/technical
colleagues.
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Another social issuc is recognizing that when new technology s
introduced into production systems, not all people will benelit equally. Some
will gain and others will fose. Social scientisis need to help biologists decide
whether overall benefits exceed losses. To give a hypothetical example, what
il 10 poultry enterprises could produce all the egps usable in a market at
tower-than-usual prices, but at the cost of diminishing houschold income for
100 traditional preducers? Would such a poultry progrars be warranted in
social terms? From the animil scienee standpoint, the 10 more efficient
producens are aceeptable.

Implied in several chapters and explicit in one is the thesis that livestock
and peultry compete with hunans tor food. With poultry production
cxpanding i almost all developing countries, this thesis iy Laning more
adherents, despite the Fact tiad daceare seldom put Torth o support i, Animal
seientists are sikeptical because this competition theory ignores a farmer's
own valid cconontice decisionmakime,

Ancexample comes from NMesico, swhere sales of maize by smallholders
is declining. Smallholders who adopt recommended practices for SIOWING new
varicties of maize Tind they are at a price diswdvantage i the conmmercial
marketcHart and MeDowell 1983, Those with some water available instead
cuitivate small plots ot atalta, whech s harvested ahmost daily and sold 1o
urban poultry and piy raisers. Smadtholders prow native vanetios of maize for
houschold food needs maindy because native maize stovers sel for up o four
times more than stover from improved s arieties (M eDowell 108K The
lesson is that whien grain poices e Tow simaltholders will sech altermite Crops
and markets.

Therelore. an alternative thesis s that grains going o teed pouttry and
swine may stimulate total grain production. Data from Indiy and countries in
Africi show a positive correlation between inereases in erain and livestock
production mainly Sccause of mcereased feed from more crop restdues, An
additional reason ‘or g positive correluion between rises i grain vield and
more hvestock i market demand. As human population SIows 1 stze and
wealth, there is greater demand for more and better foud.

LOA Investigators have consistently shown that sales of fivestock and
their products furnish the capital for improving crop production. Cash
incone is low because most agricultural produce 15 consumed within the
houschold, and funds for fertilizer. seed, or pesticides are scarce. In the
absence of adequate credit mechanisms, grain output increases onlv when
there is cash to purchase inputs. Cash [rom selling Tivestock products serves
as aeatalyst tor the farmy system. Another type of crop livestock association
is the sale of cattle Tor dralt power. Work oxen are olten a pivol i farming.

These associations highhight the need 1o recognize mised farms as
having two major subsystems, crops and animals Both contribute 1o family
welfare, tlowever, there remain major concems in building complementary
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linkages. Western perceptions of the use of animals and their products for
human foods is often cthnocentric. Harris (1985) shows that many non-
Western enltures use far more types of animals and parts of animals (viscera,
blood, marrow); thus, livestock in these societies contribute relatively more
to supplementary needs in protein, minerals, and vitamins. Seemingly, the
social scienees should be primary advocates of the strong crop-tivestock
associations characteristic of mixed farm operations.

Finally, nowhere in this volume is mention made of the need for Joint
training at the university level between the social and biological sciences as a
means ol strengthening interactions. How many CRSP-sponsored trainees in
the social sciences have been encouraged (o take courses in agriculture and
animal science, and vice versa? Most camipuses now agree that this is a
pressing need. Still other major problems remain, such as convineing
naiional agriculture rescarch services to altocate some of their limited
resources o support social science components. The bottom line is that
social science inputs are essential to agricultural R&D, but they must be
made ina "progressive” rather than a "digressive” fashion, as has occurred so
frequently in the past.
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The Roles of CRSI? Social
Scientists in Technology Evaluation
and Generation

Hendrik C. Knipscheer

The objective of the CRSPs is to develop new technologies for Third World
farmers and stockowners in order to increase food availability and income.
One lesson learned from the green revolution is the importance of
sociocconomic factors in agricultural R&D. Rescarch policics now
emphasize the social acceptability and ccenomic profitability of technological
innovations, as well as their biological or technical soundness. Today,
sociocconomic analysis is encouraged, sometimes even mandated or taken for
granted, as an integral component of the process of technology design,
tesung, and delivery.

This has Ted 10 new programmatic methods, most notably farming
systems reserrch and extension (FSR/E). Most of the CRSPs have utilized
this nev approach. FSR/E attempts to improve existing faming systems by
means ol technology. Specilically, it develops technologies needed by
producers and adapted to their famms, It has been described as a
multidisciplinary approach to small farm analysis, with social scientists
participating in the cx ante cvaluation of new farming systemns or
technologics (Norman 1978). But social scientists should and do play a
number of dilferent roles in the development of new technologies.

TECHNOLOGY CLVALUATION

Technology can be broadly defmed as a way of doing things. "New
technology” implies @ "better” way of doing things, or, in the context of
international agriculture, a better way of farming, Belter farming is farm
management that brings producers closer to their goals, given their social,
cconomic, and ccological environment. The decision to proceed with the
development ol a new technology implies that some evaluation of whether it
is potentially "better” has been undertaken. Indeed, technology rescarch can be
regarded as a continuous process of technology design and evaluation.

249
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In this process, biological and social scicntists have tradinonally tended
to view their roles as, respectively, the generation and the evaluation of new
technology, Soctal scientists typically fack the technical skills to participate
directly in technology generation. However, they are expertin perceiving and
analyzing the social and cconomic environments of producers. Henee, their
crucial role neval vion. A good example s DeWalt and DewWalr's
(this velumes discussion of the introduction of new sorghum varieties m
Honduras,

But, evatuations ¢ be done in ditterent torms and ar ditferent times. 1
fact. the rofes of soctal scientists in this regard. as i the development of new
agricultural technolopies generally, have been che meny and expanding (see
Lipner and Nolan this volumen,

While the importanee of sociolosmical vanables 7 successiul technofogm
development has long been recornized, tor some decades social ‘llll]..\l\
mput was eencrally mcorporated only at the end oF projects tex posiy to
explamn why things went wrong.! DeWalt (his volume ) presents a classic
example ol this ex post role o his revies of the Mesico Agricultural
Progrant and its successars, where studios by soctad scianiss were conducted
alter the tact s cheprer ilustrates the oss of resourees that resulted from
the fack of exoante anabvas, as well as the Limited mipiact of the exo post
analyvss,

Dunng the Bt wo decades, the pendulum has SWUIE way from social
scientisgs” paticipatine solels e |m\1 anaboses toward their beconing the
prefiminary (ex anter mvestivaton | vapphed agricaltral vesearch, oy
example, s important o delineate the pnlum:l end-users nl agiven
luhnnhw' ‘u fore st desnmed ov evaluated. Indeed, this is what determines
the coteria Lor sociocconomic evaluation. Sovral scaentiags clearhy have an
IMportant past 1o play in this detinitional sk Camteaands Uguilias and
Garrett this volunme

More recently sull o consensus hus cierged that soctal scientisty
should be mvolved diering, as well as betore and afier, the CHLI Process
ol technology generaton, The timing of socal analysis is critical it it
IS 10 have iy impact. On technolopy-penerating programs such as
the CRSPs. therelore, social scientists now provide ongomg moaitoring
and Teedback, s well as “before™ and atier” evaluations ol new
technologics.

Today. anthropolowists and sociologists also play @ unigque role as

“brokers™ benween biological \uum\l\ who generate technologies and
producers who ultinately use them . Part of this role includes participating
in on-farm experimentation and e ihtating implementation of the research
design teog, Catties Paolisso and Baksh this volunie), However, the role of
intermediary is dilficult. b calls for underst: mding the beneliciaries, the
technologices they currently use, and the new technologies being developed. In
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addition to being timety, the information that intermediaries cotlect must
also be presented in the proper language-—-that is, in language that i
comprehensible to scientists of other disciplines and, in the case of critical
observations. diplomutic. Undesstandubly, biological scientists have not
alvays welcomed such chservations. Many have been discouraged by
negative social scienttic evaluation of "their” new technologies. Nany also
question whether soctd screntists really provide a serviee, rather than arg
obstacle, to their work,

TECHNOLOCGY GENERATION

Although the usetulness o the social sciences in technotogy evaluation
is now recognized, technotoey generation is still considered the domain
of biological scienty - This stance iy linked 10 two main views of
the technology peneration process: "one step”™ and "black box." Both
innore the importance o participative approaches 1o technology
seneration,

Onie Step

Biological scientists often mistakenty view technology eneration as a one-
slen process, o Meurcka” experienee. The FSR approach organizes rescarch
activities o phases: de-criptive/diagnostic: technotoay development:
evaluation: and then exiension (Uquilias and Garrett this volume). This
caitcept of rescarch prozramming reindorees the wdea that wechnology
development is i one step cone stage/phases process, Inthis paradaam, social
scientists often hind theasselves stuck i the st phase: deseription
(Coughenour and Reeves (s volume),

Contrary 1o the standard FSRomodel, however, in reality tech-
nologies develop slowly and with margina improvements over time.
Technology generation is thus a continuous process ol redesivn and
evaltuation. In consequence, evaluation can take numy forms, as displaved in
Tuble To.1.

It is evident from an examination of Table 161 that social scientists
can contrtbute to @/l stazes o technological development - notional,
preliminary, and developed. As & matter of fact, involving social scientists
and preducers during the notional stage (e.g., during protocol or proposal
discussionsy Teads to meee elficient use of rescarch resources. Although the
SR approach has proved very useful in integrating biolegical and
nonbiological scientists within the CRSPs, the soctal sciences could
doubtless have cven more impact i a technology development paradignt were
adopted instead.
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TABLE 16. 1. FSR FVALUATION MLTHODS AND THE STAGES OF TECHNOLOGY DESIGN

Stages ot Technuluy, Design Moot Cost-etrective Evatuation Method

Notional Intuition
Intormal discus-ione
Formalized diLcusions

Preliminary Laboratory eaper iment
Research=station tietd eeperiments
Budne ting

Developed : Computer Simutation pxperiments
Unit=tarm, oxperiment s,
Resedroner-managed on=tarm experiments
Farmer=man yged on=tarm experiments

Source: Menz and Knipscheer 1981.

Black Box

Unfortunately, biological and social scientists alike share the conviction that
the latter are not technology generators, This conviction can reduce the role
of the social scientist to that of messenger - the bearer of good or, more
often, bad news. This idea coincides with the view that social scientists' main
role s brokering. or. as Paolisso and Baksh «this volume) formulate it,
“articulation of arcas of interest to biological scientists.”

Actually, though, we know very Tittle ahout how technologies are
generated. Our ignorance in this area fosters a "black box” notion of the
generation process, with biological scientists as the magicians. Yet defining
the "magicians” or technology gencrators so narrowly excludes not only
social scientists tfrom the technology innovation process, but also the end-
users,

Participative  Approaches

Recently, the importance of input form producers into the technology design
process has been acknowledged (Chambers 1985). Farmers and herders control
large bodies of indigenous technical knowledge of their own. As one expert
in this arca observes:

In meost countries of the third world, rural people’s knowledge is an
enormous and underutilized national resource., . L [TThere are
innumerable  skitls and  well-informed  local experts, .
Knowledgeable rural people are disregarded, despised, and demoralized
by urban, commercial and professional values, interests and power,
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For them to be better able to participate . . . one first step is for
outsider professionals, the bearers of modern scientific knowledge, to
swp down off their pedestals, and sit down, listen and learn
(Chambers 1983:92, 93, 101).

This stance acknowledges that farmers are experts on their own existing
technologies and that they can direetly contribrie to the design of new ones.
But this stance challenges the "magical” status of biological scientists (and
their black box), as well as the position of social brokers, who suddenty find
themselves wedged between two expert groups. Of course, social scientists,
particularly anthropologists, are trained to overcome and communicate across
such cultural boundaries. Yet even with this training, does the intermediary
understand the technology shehe is talking about”?

Ultimately social scientists can play a significant role in the process of
technology development only by becoming subject-matter semispecialists,
capable of transfating between two expert groups. Sceveral authors in this
volume (e.g., Coughenour and Reeves) pay lip service to the need o follow
the research of their biological colleagues. But only McCorkle offers a clear-
cut example of a social scientist who becomes o subject-matter
semispecialist, and who is therefore able o involve biological scientists and
producers in a probleni-solving dialogue.

Problem solving is svhat technology generation is all about. Producers
can and should participate in problem solving both to select and to adapt new
technologies 1o suit their needs. Kirkby and Matlon (1984 have provided
excellent guidelines on how o engage producers in this process. The first
puideline is to carn producers' respect.

LESSONS LEARNED

In light of the above discussion, how well have CRSP social scientists
played their brokering role, be it in the old, ex post evaluation mode to in
the new, continwous-involvement mode? To obtain an overview of the
role and impact of CRSP social scientists in technology development, 1
have classified the studies described n this volume according 1o their
technological arientation (Table 16.2). The chapters are groups by the
following questions:

«  Was the study oriented toward technology developmem?

o Ifves, was it conducted ina muludisciplinary mode?

»  Did the study involve producer participation?

« I yes, was this participation passive (e.g., only responding 1o
questionnaires) or active (engaging in dialogue and problem
solving)?
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TABLE 16.2. CLASSITLCATION OF CR>P S0CTAL SCIENGE RESEARCH

frchnotogy levelopment rientation Producer Participation

Research Studiec Boddiscinl inary Multidisciplinary Passive  Active
DeWalt '
Lacy et al. *
Paotisso & flan-n “
s

Jamtgaard
Coughenauy & B
BeWalt & Loty
Cattie

bergusun

Uguillas & Gaveet:
Whoselooi v gt
McCork ti

LR I

P I S S N

N ) .
As veparted e Conteibintars Lo Lhie volume.

Table To * indicates that CRSP social scientists generally have been
well divecrsd. S fave interacted with other social serentists, on the one
hards on the ather hand. ey have also worked in Gandem with specialists in
sorghum, covpeas voata or whatever. As <t forth 1 this hook. thye
CXPeriences of the CRSPS ilustrate e ueendiness of this intr id
mterdisciplineg nterchon. AU the same e, lowever, Fable 162
Bighlights teo conel areas oF consramts o soucid] scientists joie
performanes drespinae and instinional

Inoliserplinee s onns, as hrokers on fechnoloey development projects,
SOCK <Cieni b kg career sucritives, By hecoming subject-matter
semispecialers ael by vearing thei Laingaaee and publications 1o g
mulirdisciphoen andienee, they have camed reeognition within their
CRSPS, bt not nevessanihy amony e academic colleagues. Diseiplinary
groups “hen do net reward multdisaplinary research, viewing it as mar-
ginal or “nneenck Worse still, they nusy even “"punish” it (Heberlein
1O88).

Conversely, welinical/biologicat scientists sometines criticize the work
ol their social scivnce colieagues as overly disciplinary and contributing liule
1o new technolosy desclopment other than some general information. For
example. as i cconomist, 1 appreciate the chapter by Wheelock et al on
income elasticnivs for peanu products. As the same time, 1 can see how
biologica scicnieas micht areue that the research resources devoted to this
analysis could have been better apphicd 1o generating information relating
more directy 1o ne v echinologies,

Nevertheless, Table 162 sugests that CRSP social scientists have
generally done wremarkable job of participating in metidisciplinary rescarch,
They have Larpely <uevceeded in hadancing their act booween achieving long-
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term academic carcer gnals and serving as cifective brokers to biological
scientists.

Of course, multidisciplinary team rescarch is never casy. Regional
projects are difticult ecnough: multiniional projects are even more so. In
order systematically to identify the primary rescearch activities that need 1o be
imptemented by cach discinline wid (o inteyrte the multdisciphinary
information generated thereby, ananalvtic framework iv essential The FSR
paradigm provides one such veliicle, Experiences onihe SECCRSE show that
in countries where the research team followed the eoncra! snntehines of FSR
methodology, the program vielded the best resalte o tonns of new
technotogies falthough not necessarthy o terms o waabeo Gl research
reports).

Institutional constramts also Npure i the success ot salidiseplinary
cfforts and the brokering process. One constrawit iy eoalby, meager
budgets for social screner aorvitios, The aroument oty s that rescarch
institutions are technology factoriess their primars nrandate o echnology
cencration rather than evaluation. They thus Bave an adnmstage Bias that
endows the technical/biological scicntists with more status, power, control,
and funds (Hebericn TOSNG than are sociad scientists who L eamn, are olten
cast in a "service” roles I is one ol the virtues of certamn CESPs that the
secial science component i explicitly written into tie prograan This helps
overconte both institutional and cross disciplinary botteiic ok,

An additional fesson learned on the CRSP o tha e view of
disciplinary, institutional, and other constraints, the sites e CRSPs have
worked with only one host country agency (rather than mutnple agencies)
have usuali f Feen more suceesstul. Separate multidiscapdinars rescarch funds
and external evaluation panets heve also served as coentene eiphts o negative
institutional biases.

CONCLUSION

CRSP social scientists have been involved in technology generation in many
ways. The conduct ol therr research, its direction, and 1ts mtegration with
other disciplines have varied across CRSPs, collaborating countries, and
principal investigators, In retrospect, however, a number of strategies have
made for more effective social science inpuis: application ol PSR methods;
explicit inclusion of the soctad scicnces in progran de<en; collaboration
with i single, strong host country institution; Gvorabie buddeet mechanisms;
and continual monitoring of social science performance nn welation o the
program as 4 whole,

Still, there is room for improvement. CRSE social scientists can be
even more eficctive to the extent that they mobilize prodacer participation in
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the multidisciplinary rescarch endeavor itsell. To date, we have usually
involved producers only passively., | firmly belicve that more cffort by CRSP
social scientists to stimulate producers' active participation in rescarch would
also have led to fewer budget constraints. Active end-user participation is
critical because itis also the ultimate test of whether institutional constraints
have been overcone,

Presently, the SR-CRSP s conducting innovative research in this more
interactive mode in Indonesia and Peru. This approach 1o technology
generation has inereased mutual understanding and appreciation between
scientists (both social and biological) and producers. The result is applicd
research that is directly geared to user needs. This has been one of the major
accomplishments of the social scienees in the CRSPs,

NOTELS

LoThis sitation resulted in part from anthropologists' and sociologists'
carlier unwillingness to becon.e actively involved in applied research
(Sutherland 1987),

2. This broker, or intermediary, role s relatively new 1o anthropologists
and sociologists, especially swhen one considers that the first social scieniists
involvesd in multidisciplizary reseurch were mainly agricultural cconomists,
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