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There are very few examples where nutritional objectives have made an effective contribution to planning agricultural research for developing countries.
The complex nature of nutrition and the
limitations of formal planning procedures help explain the failure. But most
commentators ignore the personal,
political and ideological factors that
seriously limit the effectiveness of
nutrition as a parameter for research
planning. Three cases are discussed
where nutrition has played a role in
setting agricultural research directions,
without evident nutritional impact. Conclusions are proposed for making agricultural research planning more relevant to nutritional concerns.
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Directing agricultural research and development towards the improvement of human nutrition has proven to be an elusive goal. There are
certainly many cases where human nutritional status has improved as a
result of agricultural research, I but there is little evidence of agricultural
research having been specifically planned to resolve particular nutritional problems. There is no shortage of ideas regarding how agricultural
research can be made more relevant to nutritional concerns. 2 Harriss,
on the other hand, has recently called into question the feasibility of
strategies for making international agricultural research more responsive to nutritional interests, suggesting instead that research institutions
take a more directly political approach to addressing malnutrition. 3 But
one of the reasons nutrition came to the fore in development planning in
the 1970s was precisely because attempts to focus on equity had failed to
elicit effective political response;4 thus the debate on nutrition and
agricultural research seems to have come full circle.
One problem with both sides of this debate is a lack of attention to the
way that agricultural research is actually planned and conducted. The
following discussion seeks to remedy that deficiency. It begins with a
description of the problems that have been encountered in accommodating nutritional goals to a variety of formal planning procedures in
agricultural research. The next section provides a review of some of the
less frequently acknowledged aspects of research planning, where a
variety of subjective factors take precedence. This is followed by brief
descriptions of three cases where nutritional criteria have had an
influence on the direction of agricultural research. The common features of these cases, and their failure to produce any nutritional impact,
are emphasized. Finally, some practical conclusions are drawn for
addressing nutritional concerns through agricultural research.

Nutrition and formal research planning
Nutritional status has been seen as an excellent summary indicator of
human welfare, but continuing difficulties in defining malnutrition and
assessing its incidence5 make it problematic as a parameter for research
planning or as a useful measure for judging progress. In addition, the
aetiology of malnutrition is so complex that it is difficult to trace precise
relationships between technological change and nutritional outcomes.
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Factors such as the dynamics of intrahousehold food distribution,6 the
synergisms between health and nutrition 7 and recent questions regarding the responsiveness of nutrition to income change 8 all contribute to
the challenge.
These problems of definition and measurement detract from the
efficiency of nutrition as a criterion for agricultural research planning.
One common approach is to include poverty and nutritional concerns in
various models for research resource allocation. 9 In the majority of '
these cases attention is given to crops that the poor produce or consume,
to regions with high concentrations of rural poverty or to technologies
whose labour demands, input requirements or yield-stabilizing qualities
make them appropriate for resource-poor producers. The result of such
analysis is usually a ranking of research endeavours where priorities
reflect a balancing of the poverty and nutrition concerns against factors
such as economic efficiency and research capacity. But even if nutrition
is accorded high priority in considering these trade-offs, the actual
nutritional impact of particular technologies is determined by so many
intervening factors that decisions taken at this level in no way guarantee
that the final research product will actually address nutritional concerns.
One attempt to increase precision in planning for nutritional impact
involves more attention to the resource and labour correlates of
proposed technologies. For instance, researchers may be asked to
address the conflict between seasonal income opportunities for landless
female labourers and their childcare demands during the same season. 10
But such proposals are often technically intractable l l and may divert
resources into overspecifying research directions. Such concerns also
tend to treat the malnourished in a mechanistic fashion, by assuming for
example that women are unable to understand or control the factors
influencing their child-feeding practice. 12 There are certainly situations
where research designed to protect women's traditional sources of
income rather than develop new alternatives,13 or promote labourintensive crops rather than address land reform, are cases of 'moving the
piano to the piano stool'. 14
Local-level planning procedures have also tried to include nutrition in
setting priorities for agricultural research. Extensive checklists have
been developed for including nutrition in agricultural and rural development projects,15 and farming systems research has been seen as a
mechanism for making agricultural technology more relevant to farmers' nutritional circumstances. 16 Location-specific research offers the
opportunity to target resource-poor farmers and to consider technologies that are in accord with their dietary preferences, food supply
requirements and production systems. But much of this involves the
commonsense (although often overlooked) necessity of assuring that
new technologies are compatible with farmers' own priorities, so as to
maximize the chances of acceptance. This should not be confused with
the more difficult task of using information on nutritional deficiencies in
particular populations to influence technology design. There are only a
few examples of organizing agricultural research to accommodate
specific nutritional information generated at the local level and to use it
to set research prioritiesY Detailed nutritional information from a few
locations is not sufficient for making decisions regarding major investments in a plant breeding programme, for instance. Much more work is
needed on incorporating adaptive agricultural research programmes
into overall research efforts.
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The preceding discussion has emphasized some of the technical and
organizational factors that limit formal planning procedures in contributing to the nutritional relevance of agricultural technology generation. But beyond these constraints it is worth asking to what degree
agricultural research actually proceeds on the basis of rational planning..
Studies of the US agricultural research system show a range of personal'
preferences, professional motivations, political expediency and administrative exigencies that give little evidence of being amenable to any
formal planning procedure. 18 At the very least, the subjective side of
planning in both applied nutrition and agricultural research must be
acknowledged. 19
In any development planning, stated project goals need to be
balanced against the demands of particular groups of participants or
beneficiaries. 20 The influence of political power on the direction of
public-sector agricultural research is no exception. 21 In addition, an
ethical element is often introduced in the planning process,22 and this is
certainly relevant to the case of nutrition, which carries strong moral
connotations. The political and the ethical often become mixed, however, and the result is a considerable ideological influence in setting
research directions. Adherence to different values affects the conduct
and interpretation of research efforts. The current debate over lowinput agriculture in the USA provides one example. Conflicting ideologies yield individual visions of the future of the family farm, and these in
turn lead to research projects that give cause to wonder how 'presumably capable, well-trained scientists ... come up with such diametrically opposed results'. 23
Although personal values may help determine research directions,
the existence of particular research opportunities may in turn help shape
values. 24 For example, the challenge of breeding crops for nutritional
qualities may induce more of a concern for nutrition than would
otherwise be the case. The values and beliefs of individual scientists thus
interact with personal career choices and the availability of research
opportunities. These factors are in turn conditioned by political and
administrative pressures, and it is little wonder that formal planning
procedures may have limited relevance to final choices for research
priorities. Nutrition is often presented as an ethical criterion, but with
considerable uncertainty regarding measurement and interpretation. It
is thus particularly susceptible to abuse in the planning process.
The interactions of the technical and logistical limitations of research
planning, on the one hand, with the political factors inherent in research
organizations, on the other, are illustrated in the following three cases.
In each one, nutritional concerns have helped to shape agricultural
research directions. And in each case a lack of impact can be attributed
in part to the difficulties described above.

Quality protein maize
For many years it was believed that a shortage of protein in the diets of
the world's poor constituted one of the principal challenges for applied
nutrition and agriculture. The discovery of maize genotypes with
significantly higher proportions of the amino acids lysine and tryptophan in the endosperm protein, and hence much higher quality grain
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protein,25 was received with great interest. The original discoveries soon
grew into well funded and productive breeding programmes for quality
protein maize (QPM).26
At about the time that acceptable QPM varieties began to appear,
however, nutritionists intensified a debate over the degree to which
energy, rather than protein, was the more limiting factor in the diets of
the poor. 27 The issues are complex and continue to be debated today,
although all would agree that the relative importance of protein has
been permanently diminished. Beyond the technical arguments, ideological factors played a role in distinguishing the two sides. Protein
advocates tended to take the view that adjusting the amino acids in
people's food supply represented a technically feasible solution to
nutrition problems, while the energy side took advantage of the
grassroots appeal of promoting greater availability of local foods. It is
interesting to note that while dietary protein had earlier been a symbol
of concern for the complexities of poverty,28 emerging nutritional
results and the politics of research converted it to a symbol of technocratic aloofness.
Plant breeders were caught in the middle of the controversy. Debate
within research institutions increased regarding the future of protein as
a breeding objective29 while nutrition research led to continual readjustments in official protein and energy requirements.3° Joint projects
between nutritionists and agriculturalists to test QPM led to field
evaluations more remarkable for their advocacy than for their
analysis. 31
In the meantime it was becoming increasingly difficult to identify the
potential beneficiaries of this research. Because the gene for the quality
protein character is recessive, it is soon lost through cross-pollination.
Possible solutions include farmers buying seed each year, or learning
how to select seed in their fields, but neither is easy for resource-poor
farmers. These drawbacks encouraged interest in the problems of urban
malnutrition, and the possibility that large-scale producers could deliver
QPM for processed foods or school lunches. When the value of extra
protein in human diets became less tenable, the feed value of QPM for
non-ruminant animals received more attention, and the hope was
expressed that, somehow resolving the seed issue, the poor could grow
QPM and sell it to the feed industry.
A number of QPM varieties are available today that are virtually
indistinguishable from normal improved maize varieties. The conversion of a laboratory curiosity into a wide range of acceptable materials
must rank as one of the major technical accomplishments in plant
breeding in recent years. But there is little interest from farmers and no
evidence that QPM is being utilized for improving human nutrition.
There-are several lessons to be learned from the experience. First, a
well intentioned research effort was frustrated by problems in delivering
a product to the poor and by the shifting knowledge base in nutrition.
Second, once such an effort was initiated it was very easy to lose sight of
potential clients as commitments of funds and research programmes
took precedence. And third, the polarization resulting from the
protein-energy debate did little to further an understanding of the
complexities of agricultural research and its relation to nutrition.
Although it is now de rigueur to criticize the strategy of breeding for
improved protein, the same critics are usually only too willing to present
proposals for new breeding initiatives, aimed at vitamins, oil content or
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energy, that make the technical and logistic challenges of QPM look
simple by comparison.

Native crops
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There are a large number of minor crops that have been a source of
interest to agriculturalists and nutritionists for some time. 32 Arguments
for promoting these crops include a concern for maintaining dietary .
diversity and a respect for the quality of traditional diets. The challenge
to agricultural research is an attractive one, and the prestige associated
with becoming a 'crop champion'33 helps explain the effort that goes
into developing lists of such crops as candidates for research. 34 However, nutrition is often used as a justification without reference to the
potential of the crop or its place in the diet; for instance, an obscure
legume can be presented as having 'a calorific value equal to that of a
high quality grain'35 without asking if it could actually compete with
other crops as a calorie source.
An example from the Ecuadorian Andes will illustrate some of the
problems. Quinoa (Chenopodium quinoa), an Andean grain of the
goosefoot family, and lupins (Lupinus spp), a leguminous species also
native to the Andes, have both been the subject of several projects in
Ecuador and form the basis for a recently established native crops
programme in the national agricultural research institute. 36 Both crops
are promoted on nutritional grounds. Quinoa offers excellent protein
quality and a protein content higher than most cereals, and is high in
calcium and riboflavin. Lupin varieties commonly contain above 40%
protein and are high in oil. Both crops are well suited to Andean
growing conditions.
But efforts to increase the small quantities of these two crops
currently grown in northern Ecuador are based more on the emotional
appeal of revitalizing native crops than on an understanding of their
place in local production and diets. 37 Lupins are never given to children
(because it is believed that they upset the stomach), are rarely consumed in the home and are sold instead as a market snack. Quinoa
production and consumption is also modest, and farmers' lack of
interest in the crop is reflected in its low market price. Utilization of the
two crops is also limited by difficulties in preparation. Both crops have
seed coats containing saponins that require extensive soaking and
washing before use. This characteristic has given rise to breeding
programmes aimed at 'sweet' varieties, as well as numerous proposals
for improved preparation methods at both village and industrial levels.38
Indeed, when farm-level utilization of these crops appears questionable it is easy to shift attention to industrial applications, such as the use
of lupins in oil production or quinoa as a wheat flour substitute. 39 Once
again, research initiated to address nutritional needs ends up in a search
for clients to justify a research product. The particular results from
Ecuador should not discourage research on quinoa or lupins in other
parts of the Andes, nor should they close off debate on the potential of
native crops. But the experience offers an example of how vague
reference to nutritional data combined with development ideologies
that emphasize self-sufficiency or traditional diets provide a justification
for pursuing research interests that are unlikely to have a nutritional
impact. Once budgets and research programmes are committed the
acceptability and appropriateness of native crops for specific groups of
people receive only superficial attention.
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Cash crops and 'food first'
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In the previous two cases nutritional interests helped shape the direction
of plant breeding research. The third case, which concerns the debate
over the nutritional impact of commercial agriculture, is an example of a
development ideology embracing nutrition and influencing the course of
numerous agricultural projects. There is no doubt that agricultural.
research in developing countries has placed an excessive amount of'
emphasis on cash crops, prejudicing food crop research and the
livelihoods of rural populations. Efforts to correct this imbalance are
very important, but the opposite extreme sees an ideology of selfsufficiency linked to the view that all commercial agriculture is exploitative and a threat to nutritional welfare. 40 Some of the concerns raised by
the 'food first' movement are legitimate ones, but just as in the cases of
breeding crops for nutritional improvement, advocacy easily replaces
the consideration of field-level realities.
The theme of 'food first' goes well beyond nutritional concerns to
include issues related to self-provisioning agriculture, foreign exploitation and women's role in development. The nutritional perils of
commercial agriculture are real enough and have been responsibly
discussed. 41 The interesting point is that the potential problems have
been so readily translated into accepted fact. The hypothesis that
commercial agriculture is nutritionally detrimental to peasant farmers,
independent of changes in income, has established itself in many
standard works on rural development. 42
The rush to associate malnutrition with commercial agriculture has at
times failed to establish any plausible causality. In some cases the
virtues of national self-reliance policies are discussed without examining
the local market dynamics that make the policies work,43 while in other
cases the nutritional consequences of rural development projects that
failed economically are presented to prove the case. 44 Once the thesis
linking self-sufficiency to nutritional welfare is accepted, evidence of
only the flimsiest sort is necessary for confirmation.45
The data that are beginning to emerge from empirical studies show
that the negative nutritional effects of shifts into cash cropping are
overstated, and that it is possible to identify those characteristics of
commercial agriculture that increase the probability of nutritional
benefit. 46 In addition, the varied concerns that constitute the 'food first'
movement must be disaggregated, as in the case when an agricultural
project jeopardizes women's control over technology and income, yet
improves nutrition. 47 The ideology of self-reliance needs to be separated
from the complicated realities of smallholder production. Although
'food first' is a populist initiative, it has been no more successful than
any other approach at matching nutritional concerns with farmers'
conditions.

Conclusions
If the three cases discussed above are at all representative, there is little
evidence that nutritional concerns have been effectively addressed by
agricultural research. The complex aetiology of malnutrition combined
with limitations in the capacities of agricultural research institutions
explain part of the failure. Beyond this, nutrition brings a strong moral
and political element to research planning, but nutritional outcomes are
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difficult to measure. This leaves much room for variable interpretations
of research plans and priorities. In the meantime the clients of the
research are increasingly ignored or subject to redefinition.
Nutrition is important and it should be used as one measure for
judging the progress of agricultural change. But the inclusion of
nutrition in agricultural research design has only infrequently moved
agricultural research closer to addressing human needs or sharpened the
focus of research. Based on experience to date, the answer to the
question posed in the title of this paper must be quite pessimistic. The
answer is given with disappointment and in the spirit of a challenge. It is
certainly important to continue trying to make a connection between
decision making in agricultural research and nutritional outcomes. But
nutrition is poorly served by limiting it to formal planning procedures
that are often irrelevant to local realities; using it as an excuse to
promote particular ideologies; or insisting on attention to factors well
beyond the capacity of agricultural research services. Continued reference to nutrition may at times be counterproductive in that it can divert
resources from activities that may have a larger impact on human
welfare.
Some qualifications to the negative answer regarding nutrition's role
in agricultural research include several suggestions to make agricultural
research more relevant to nutritional goals.
First, it should be acknowledged that there is only a limited role for
agricultural research in applied nutrition. Agricultural technology is a
rather blunt instrument for treating nutrition problems, and the seriously malnourished mayor may not be directly accessible to agricultural
interventions. 48 Research targets should be carefully selected.
Second, it is unreasonable to expect much progress until there is
better collaboration between agricultural research organizations and
institutes of applied nutrition. More formal mechanisms may be needed
to allow nutritionists to participate in the work of agricultural research
organizations. In many cases considerable change in the traditional
behaviour of nutritionists and nutrition institutes will be required. 49
Nutritionists will need to base their participation on a problem-solving
rather than a prescriptive approach. They will also have to be willing to
enter into debate regarding the relative merits of nutritionally oriented
technologies versus other alternatives.
Next, agricultural research should devote more attention to broad
equity issues rather than to nutrition per se. Agricultural research
institutes need to address basic food policy issues relating to the balance
of demands from various classes of producers and consumers, in order
to better define their clientele. The danger here is that a wave of the
economist's wand may reduce nutrition to calories and calories to food
consumption. This is not to deny the value of more specific nutritional
analysis, but given the current capacities of agricultural research and the
state of nutritional knowledge it would seem prudent to first deal with
distributional concerns. In addition, agricultural scientists need to make
better use of what is already known about the impact of technological
change in agriculture. Enough information is available regarding the
distributional effects of new technology to formulate some general rules
of thumb to guide research. 50
Location-specific research capabilities will make the setting of research priorities more responsive to the concerns of nutrition and
equity, but this is not a panacea. In particular, it presumes a well
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organized research service. Location-specific research will only be
effective at changing priorities if it can channel the range of local
demands through the research organization so that a critical mass of
research resources is directed at priority problems.
Finally, the cases discussed above show that a call for 'socially and
politically responsible research'S! neither substitutes for a nutritional
agenda in research nor is it any less subject to variable interpretation'
than the nutritional issues themselves. Researchers may be able to •
personally justify their work as being socially responsible, but that
judgment must ultimately be made by the clients of the research.
Location-specific research that responds to local problems and concerns
can help the cause, but political pressure from the countryside, from
farmer groups or rural organizations, will do much more to encourage
relevant research.
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