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TWO SCENES FROM COLOMBIA, ONE 
OF DOWNTOWN BOGOTA AND ONE 

FROM A VILLAGE. 
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Development Activities and 
Rural-Urban Migration 
Richard E .. Rhoda 

[This study asks: Is it possible to 1"keep them down on the farm" by 
means of rural development activities? Most development activities 
have a mixture of features that make rural life more attractive or 
profitable, and others that are conducive to urban migration, with 
the latter probably more important in the long run.] 

Increasing urbanization is one of the most per­
vasive process~s in developing countries. According 
to a recent world Bank document, 0 Between 1975 and the 
year 2000 the cities of the developing countries will 
be expected to absorb 70 percent of the projected popu­
lation increases--1.3 billion." Such projections give 
the impression of massive rural-urban migration flows 
and extreme problems of urban poverty and unemployment. 
Governments are particularly concerned; they often 
assume that the problems of urban poverty are a direct 
consequence of rapid urban growth. A recent survey of 
governments in 98 developi.ng countri~s indicated that 
half considered present le.vels of metropolitan growth 
excessive. The governments tended to link urban pov­
erty problems with rural-urban migration; about three­
quarters of the surveyed countries were pursuing pro­
grams designed to reduce migration flows. 

A relatively popular belief is that improvement 
of conditions in rural areas will reduce rural-urban 
migration and consequently relieve some of the growing 
problems of poverty in urban areas. Many rural devel­
opment activities have been justified partly on the 
grounds that they will reduce urban migration. The 
proposition that development activities in rural areas 
will reduce rural-urban migration seems intuitively 

Dr. Rhoda is with the Near East Bureau 
of the U.S. Agency for International 
Development, Washington, D.C. 
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obvious: development will make rural areas more attractive, there­
fore, people will be less apt to leave. Development will increase 
rural incomes and employment, thus diminishing the major motivation 
for migration--namely, economic gain. At first glance the proposi­
tion appears to be consistent with both migration theory and empiri­
cal studies of rural-urban migration. On closer inspection, however, 
some of the migration and development literature s.uggests that devel­
opment activities in rural areas may even increase rural-urban migra­
tion. The proposition which seems so intuitively obvious at first is 
actually a hypothesis in need of testing. 

Thorough reviews of the migration and development literature 
indicate that little research has focused directly on this hypothesis 
for several reasons. First, the hypothesis seems so obvious that it 
may not have appeared worthy of investigation. Second, the separa­
tion of academic research and applied knowledge may have contributed 
to the neglect of this issue. Anthropologists working in rural areas 
could provide considerable information concerning the hypothesis, but 
they have generally selected culturally "pure" areas which were not 
contaminated by development activities. Other social scientists 
studying rural societies. have tended to concentrate more on those who 
remained rather than those who migrated. On the other hand, there 
have been a great number of studies on rural outmigration, but unfor­
tunately few of these focused on the relations between migration and 
development activities. Third, development agencies have seldom al­
located resources for the evaluation of such social impacts of their 
projects as rural-urban migration. Lack of research on the hypothesiE 
may also stem from the general absence of effective methodology for 
conducting social impact analyses. 

The l.ogic behind the belief that development activities in rural 
areas will reduce urban migration and therefore alleviate urban pov­
erty is based upon some or all of the followi.ng propositions. 1) Mi­
gration is the primary cause of urban population growth and rapid in­
creases in urban poverty. 2) The majority of those in urban slums 
and squatter settlements are migrants. 3) Most migrants are poor, or 
not as well-off as urban natives. 4) The flow of migrants into urban 
areas primarily originates in rural areas. 5) Migrants who are forced 
to leave rural areas due to rural poverty and unemployment usually 
move into urban areas. 6) Improvement of conditions in rural areas 
will reduce the flow of rural-urban migration. 7) Development activi­
ties in rural areas will improve rural conditions and therefore reduce 
rural-urban migration. Unfortunately, this set of propositions is not 
completely consistent with empirical evidence. 

Empirical studies indicate that migration is not the main cause 
of urban population growth. Available data suggest that natural in­
crease (the difference between births and deaths within urban areas)' 
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accounts for almost 60 percent of the increase in urban populations. 
Another factor is natural increase in rural communities which pushes 
their population across arbitrary urban-rural classification border­
lines, thus causing them to be reclassi:Cied·as "urban." The city 
limits of urban areas are often expanded to encompass populations 
which were previously classified as "rural.u Recent calculations 
based on United Nations data indicate that during the next decade 
rural-urban migration will account for somewhat less than 25 percent 
of the urban population growth in Latin America and less than 40 per­
cent in Africa and developing countries of Asia. 

Many recent studies have focused on migrants in slums and squat­
ter settlements. These studies give many readers the impression that 
most of the residents of slums and squatter settlements are migrants, 
and that most migrants are poor. Reviews of available information, 
however, suggest that migrants are generally almost as well-off as 
urban natives. Though many migrants arrive relatively poor, a very 
sizeable proportion are quite successful, in fact, the socioeconomic 
distributions of migrants and nonmigrants tend to be quite similar. 
Empirical evidence suggests that migrants usually are a minority in 
urban slums and squatter settlements, even though such areas may 
have a higher percentage of migrants than the total city. 

Another popular misconception concerns the origins and destina­
tions of major migration flows. Many appear to assume that migrants 
in urban areas have come from rural areas, and that those who leave 
rural areas migrate to urban areas. Available evidence indicates 
that a very sizeable proportion of migrants to urban areas come from 
other urban areas, especially in highly urbanized Latin America. For 
example, less than 15% of migrants. to Santiago and less than 25% of 
migrants to Bogota came from rural 'areas. ·Rural to rural migration 
is also important, particularly in the less urbanized areas of Africa 
and Asia. A well known example of rural to.rural migration is thE 
movement of rural labor into the cocoa and coffee producing areas of 
West Africa. Indeed, urban-to-rural migration is also significant in 
many areas. A study of migration in the highly urbanized country of 
Colombia indicates that over one-third of all migrants had moved to 
rural areas. In sum, the belief that development activities in rural 
areas will reduce urban migration and relieve urban poverty is based 
on propositions that need to be questioned in each case. 

The overall purpose of this study is to investigate whether 
development activities in rural areas reduce or increase rural-urban 
migration. In this study, rural development activities are defined 
as actions by national or international ~gencies designed to in­
crease production or improve quality of life in rural areas. Rural­
urban migration is defined as residential relocation from a predomi­
nantly agricultural area to one in which a majority of employment is 
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non-agricultural. This does not distinguish between urban centers of 
diff.erent sizes, i.e. market towns and metropolitan areas, but an at·­
tempt is made thr~ughout the paper to keep this.difference i~ mind 
where pertinent. This study is based on analysis of the availa~le 
published and unpublished literature which is relevant. Two maJOr 
bodies of literature are screened: the ~igration literature, an~ the 
development literature pertaining to rural areas. It was rec.ogn7z7d 
at the outset that· a conclusive answer was unlikely because conditions 
vary so greatly between countries and between types of development 
activities. 

A General Social Theory of Migration 

Numerous theoretical models of migration have been developed. 
Those relevant to the purpose of this study can be grouped into 
social models and economic models. The different social models which 
are relevant can be incorporated into one general social theory of 
migration. 

Perhaps the first attempt to develop a theory of ~igration was 
Ra.venstein's presentation of "laws" of migration in the late nine­
teenth century, generalizations which l~rgely have withstood the test 
of time. Working from the so-called 11 laws 11 and additional empirical 
generalizations, Everett s. Lee presented his theory of migration in 
1966. He attempted to develop a truly general theory which explained 
internal and international migration in and between both developed 
and developing areas over a long period of history.· ·Lee's conceptual 
framework is sufficiently broad to incorporate other social models 
relevant to our central hypothesis~ The framework focuses on migra­
tion decision-making and presents four general factors which influ- · 
ence migration decisions: origin factors, destination factors, in­
tervening obstacles, and personal factors. 

Origin factors. There are factors which influence migration 
from the area where migrants originate. Some of the attractive fac­
tors tend to hold people in the area or "pull" in others, while un­
attractive factors may be thought of as 11push 11 forces. Factors may 
influence the migration decisions of different people in different 
ways. For example, land reform may be perceived as a positive fac­
tor by tenant farmers, and decrease their propensity for migration; 
but land reform can increase the migration propensity of t.he larger 
landholders. Generally speaking, ·development activities in rur.al 
areas designed to increase production and improve the quality of life 
in rural areas should increase the attractiveness of rural areas and, 
consequently, reduce the propensity for out-migration of most rural 
people. 
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Destination factors. As with origins, destinations have attrac­
tive and repulsive forces which influence migration decisions: the 
so-called 11pull" of urban areas often is dlscussed·in conjunction 
with "push" forces in rural areas. However, it should be,remembered 
that both origins and potential destinations contain "push" and "pull" 
factors. Another important point is that migration is not influenced 
directly by origin and destination characte.ristics, rather by the 
perceptions of these characteristics by migration decision-makers. 
While origin factors may be accurately perceived, this is not always 
the case for destination factors. Inaccurate perceptions of p9ten­
tial destinations, often based on lack of information, impose an 
element of risk for those who migrate. 

Development activities that increase production levels in rural 
areas often lead to a shift from subsistence to commercial agricul­
ture. With increased production, income, and commercialization, the 
rural demand for urban-produced consumer goods and for agricultural 
inputs tends to rise. Such increases in demand can generate addi­
tional economic activity and employment in urban areas, and this can 
act as a stimulus to rural-urban migration. In short, successful 
development in rural areas can increase the "pull 11 of urban areas 
and thus contribute to more .rural-urban migration. 

Intervening obstacles. The simple summation of the push and 
pull factors at origins and potential destinations. does not in itself 
dictate migration decisions. Consideration must be given also to de­
grees of natural inertia, and to.obstacles between ·origins and poten~ 
tial destinations. Distance is the most obvious obstacle; countless 
studies reveal the negative relationship between distance and migra­
tion. Both physical distance and socja-cultural distance are impor­
tant. Physical distance affects the time and cost of initial moves, 
as well as visits to urban areas. Socio-cultural distance includes 
differences between origins and destinations with respect to language, 
degree of modernity, religion, values, and attitudes. Lack of inform­
ation concerning opportunities and characteristics of potential des­
tinations is related to socio-cultural distance. Physical barriers 
and enforced migration restrictions may also act as intervening ob­
stacles to migration. 

In general, development activities in rural areas tend to reduce 
intervening obstacles to rural-urban migration. Road and highway im­
provements, building of bridges, and improvements in transportation 
services facilitate movement. Development which increases rural in­
comes enables people to overcome obstacles to rural-urban migration 
more easily1 often people do not migrate because they simply cannot 
afford it. Perhaps the impact that development has on the socio­
cultural distances between rural and urban areas is more important 
than a reduction in physical distance. The most obvious example is 
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the development of formal education in rural areas which enables rural 
youth to acquire "modern" ·urban attitudes, aspirations, language 
skills, and accreditation in the form of school diplomas and certi­
ficates. Thus, formal education has reduced socio-cultural di.stance 
greatly and, therefore, resulted in considerable niral-urban migra­
tion. Development activities usually involve a shift from tradi­
tional systems to modern systems--for example, from subsistence to 
commercial agriculture, from fatalism to rational planning, from 
traditional to modern languages and belief' systems, and from provin­
cial to urbane interests and attitudes. "These changes all tend to 
reduce socio-cultural distance between rural and urban areas. In 
sununary, a direct impact of 4evelopment activities in rural areas is 
the reduction of intervening ·obstacles to rural-urban migration, 
which is expected to increase migration. 

Personal factors. Personal factors are ·important because, as 
mentioned ·earlier, it is the perceptions of origin and destination. 
factors and intervening obstacles which are crucial to migration de­
cisions. Perceptions of a factor can vary considerably' from individ­
ual to individual, and different individuals are affected differently 
by the same factors. Generalizations can be made about types or 
classes of migration decision-makers (while most theories implicitly 
assume that migration decisions are made by potential migrants, evi­
dence from developing countries suggests that f arnily heads often make 
migration decisions for members of their clan) • 

Development activities in rural areas may have considerable 
effect on personal characteristics. Increases in individual land­
holdings are expected to.reduce rural-urban migration. Growth of 
individual income can have either a positive or n.egative impact on 
migration depending on the specific situation. Factors which can 
result in greater propensity for migration include increased levels 
of education, aspiration, awareness of urban opportunities, and 
general level of modernization. It appears that the net impact of 
development activities on personal factors tends to increase propen­
sities for rural-urban migration. However, these impacts are likely 
to vary considerably from place to place and from individual to 
individual. 

Hypotheses. Lee hypothesized that a number of general proposi­
tions can be made which characterize migration in a wide variety of 
circumstances. He suggested that development activities which ac­
celerate socio-economic change and stimulate progress are expected 
to increase the volume and rate of all types of migration, including 
rural-urban migration. Lee also presented hypotheses on the selec­
tivity of migration. .He suggested that migrants responding primar­
ily to pull factors at urban destinations tend to be positively se­
lected i.e., to come from more well-off groups in rural areas. On 
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the other hand, those who primarily respond to push factors at rural 
origins are likely to be negatively selected. Taking all migrants 
together, selectivity tends to be bimodal--i.e., migrants are more 
apt to be either relatively poor or relatively well-off. The pattern 
of bimodal selectivity suggests that development activities which in­
crease equity in rural areas may on balance reduce migration. Lee 
hypothesizes that the degree of .positive selection increases with the 
difficulty of intervening obstacles: thus, more well-off rural 
groups are more likely to make the difficult moves, either to distant 
metropolitan areas or during the early stages of urbanization when 
socio-cultural distances are great. Development activities which re­
duce intervening obstacles can lead to less selective migration, as 
poor rural residents find it easier .to move to cities. 

Conclusions. Though social theory of migration suggests that 
development activities in rural areas have both positive and nega­
tive impacts on rural-urban migration, the net impact is expected to 
be positive. The theory suggests one. basic reason why development 
activities may reduce migration: successful development activities 
make rural areas more attractive in terms of economic activities and 
amenities, therefore, the desire of rural residents to migrate should 
be reduced. In contrast, three basic components of social theory of 
migration imply that development activities in rural areas will in­
crease rural-urban migration. Fir.st, development activities result 
in greater rural-urban integration and the reduction of physical and, 
more importantly, socio-culture distance between rural and urban 
areas. Second, development activities are associated with a general 
modernization of the personal characteristics of rural populations, 
which te.nds to increase propensities for rural-urban migration. 
Third, ihe theory indicates that as societies progress or develop, 
migration volumes and rates increase. 

Economic .Models .·of. Migration 

Three economic models of migration are of particular interest 
concerni_ng the question of the ·impacts on rural-urban migration of 
development activities in rural areas: (l} the individual benefit/ 
cost approach, (2} the expected income model, and (3} the inter­
sectoral linkage model. The well-known labor mobility models of Sir 
w. Arthur Lewis and Fei and Ranis are not relevant here because ·their 
assumption of a stagnant rural subsistence sector excludes the possi­
bility of development in rural areas. 

The Benefit/Cost Model. This model uses the concept of invest­
ment in human capital to focus on the costs and benefits of .migration 
decisions. The model as developed by Sjaastad assumes that people 
will migrate when the benefits outweight the costs. Benefits of mi­
gration are the present value of potential income gains from the dif-
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ference in incane between origins and destinations. Norunonetary bene­
fits such as those arising from location preference are also included 
in the model. Costs of migration include moving expenses, opportunity 
costs of foregone earnings between jobs, and nonmonetary "psychic 
costs" such as the disutility of leaving one's home community and 
settling in an unfamiliar environment.· The benefit/cost model is 
attractive because it recognizes the effect of the individual charac~ 
teristics of potential migrants. Older people are less likely to 
move because differential income returns from migration accrue over a 
shorter remaining lifespan, and "psychic costs" may be greater. Edu­
cated youth tend to be more mobile because their brigin-destination 
income differences are usually larger, and their: greater awareness 
probably reduces the "psychic costs" of m_igration. 

The model has a number of implications for the impact of develop­
ment activities in rural areas. Development tends to reduce migration 
costs, and may either increase or.decrease the benefits of migration. 
Development in rural areas reduces .both the money costs of migration 
by improving transport and. more importantly, non-monetary or "psychic 
costs." Development in rural areas can increase the benefits .of mi­
gration by preparing rural residents to more effectively participate 
in urban activities. Development is associated with improved occupa­
tional skills, higher levels of education, greater aspirations, and 
more modern attitudes; such ch~ges enable rural residents to better 
exploit urban economic opportunities. Modernization of rural resi­
dents may·also act to increase the norunonetary benefits of migration 
--i.e. , ·the appreciation of urban amenities, social opportun.i ties, 
entertainment, etc. On the other hand, development activities also 
increase the benefits of not migrating. Development can increase 
rural income and employment as well ·as provide improved living condi­
tions; such changes make rural areas more attractive places to live. 
tn short, rural development activities tend to increase both the 
benefits of ~igration and those of norunigration; the crucial question 
is whether or not it increases or decreases net benefits of migration. 
If development activities have equal impacts on the benefits of both 
migration and nonmigration, i.e., if there is no net change in bene­
fits, then rural-urban migration should increase beeause the costs of 
migration are reduced. 

Expected Income Model. This model was developed by Todaro in an 
attempt to explain a seemingly paradoxical situation of continued 
rural-urban migration in the face of rising unemployment in cities. 
The model is based on the idea that migration decisions depend upon 
perceptions of "expected" income. Expected income in rural areas is 
based on prevailing rural incomes and wages; in urban areas, expected 
income is a product of the (often high) urban sector minimum wages 
multiplied by the probability of gaining urban employment. According 
to the model, rural-urban migration will continue until this expected 
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urban income is equal to the expected (prevailing) rural income. The 
model has received considerable attention and refinement. 

The model focuses attention on the selection of appropriate .em­
ployment policies in urban areas, and it also has .implications for 
development activities in rural areas. Todaro indicates that invest­
ment in rural amenities and efforts to reduce rural-urban income dif­
ferentials will result in decreased rural-urban migration.. ·Harris 
and Todaro point out that, while creation ·of urban jobs will reduce 
rural production through induced migration, job creation in rural 
areas will not reduce industrial output and, in theory, will induc.e 
urban-to-rural return migration.. Thus, the expected income model im­
plies that development activities in rural areas will r.educe rural­
urban migration flows. This model, and the economic perspective in 
general, appear to be the basis of the popularly held belief concern~ 
ing the negative relationship between development in rural areas and 
rural-urban migration. 

Intersectoral Linkages Models. This approach emphasizes that 
dif f eren-t sectors are interconnected by systems of backward and for­
ward linkages. Through such linkages, development in rural areas in­
fluences economic activities in urban areas and vice versa. Agricul­
tural development is associated with increased demand for farm inputs; 
this backward linkage results in the growth of such urban activities 
as production and distribution of farm implements and machinery, fer­
tilizer, new seed varieties, credit, and agricultural information. 
Forward linkages include transport and storage of agricultural com­
modities, other agriprocessing activities, and the wholesaling, trans­
port, and retailing of agricultural based products. Both rural and 
urban jobs are created by agricultural growth. 

Final demand linkages resulting from increased rural incomes are 
also important. Rural-produced goods tend to be income inelastic. 
while urban goods and services are generally income elastic; as their 
incomes rise, rural customers are expected to spend an increasing 
proportion of added income on urban goods and services.. While added 
rural income will generate some additional demand for rural goods, it 
will have a much greater impact on demand for urban goods and ser­
vices. To meet this added demand, urban production will increase, 
resulting in employment generation in urban areas and induced rural­
urban migration. 

The distribution of income gains in rural areas can have impor­
tant implications for migration. The poorest rural families are apt 
to spend most of their additional income on basic foodstuffs which 
have little or no linkages to the urban se~tor. On the other hand, 
more well-off rural residents are likely to spend almost all of their 
added income on goods and services from the urban sector.. Therefore 1 
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development activities which increase incomes of middle~level and 
more well-off farmers will have a stronger positive impact.on rural­
urban migration than activities which ·concentrate benefits on the 
poorest rural residents. 

Intersectoral linkages have important implications for the pat­
tern of rural-urban migration. Most of the urban empl~yment induced 
by agriculture growth through backward (demand for farm inputs) and 
forward (agriprocessing, etc.) linkages will accrue to market towns 
and regional centers rather than big metropolitan cities. Conse­
quently, backward and forward intersectoral linkages ·are likely to 
stimulate migration from rural areas to market towns and regional 
centers. Rural income growth also will increase the demand for con­
sumer services in market towns and regional centers; the resulti.ng 
employment generation will stimulate migration to these smaller urban 
cities. Employment generation induced by additional rural demand for 
urban products may accrue to primate cities (or even developed coun­
tries if products are imported), and thus stimulate migration to met­
ropolitan areas1 however, this depends on the particular industrial 
structure and consumer preferences. 

. overall, the intersectoral linkage model suggests that rural­
urban migration may be stimulated by development activities in rural 
areas which raise rural incomes. Most migrants will probably move 
to market towns and regional centers rather than into l~ge primate 
cities. It should be noted that the definition of urban areas could 
affect the share of 11urban 11 places of destination for migrants. 

overview of Theoretical Models 

Different theoretical.models are in conflict concerning the im­
pact on rural-urban migration cf development activities in rural 
areas. Some theories suggest that migration will be stimulated while 
others imply that it will be reduced. General social theory of migra­
tion focuses on social changes associated with.development that pro­
vide rural residents with more urban orientations and skills, which 
then facilitate migration. The intersectoral linkage model also pre­
dicts accelerated migration as development-induced increases in rural 
income are spent on urban goods and services, leading to urban employ­
ment generation and rural-urban migration. On the other hand, the 
Todaro expected income approach suggests that migration will decrease 
because rural-urban income differentials decline as a result of devel~ 
opment activities in rural areas. The Sjaastad benefit/cost migratiori 
model suggests an ambiguous impact on migration, as both net benefits 
and costs of migration may decrease with development in rural areas. 
In short, theoretical models do not provide a clear-cut answer con­
cerning the migration impact of development activities in rural areas. 
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Empirical Studies of Migration 

A large number of empirical studies have been conducted of inter­
nal migration in developing countries and several reviews of these 
studies are available. This section discusses the motivations for 
migration, characteristics of migration origins, and characteristics 
of migrants. 

Motivations for Migration. Most surveys indicate that migration 
is primarily motivated by economic considerations, whether in Africa, 
Asia, or Latin America. Economic factors are cited in surveys of 
both reasons for leaving an area and reasons for selecting a specific 
destination. studies of out-migration generally indicate that econ­
omic 11push 11 factors are most important, while in-migration studies 
suggest that economic "pull" factors are predominant. This difference 
could be attributable to the locational context of the survey, i.e., 
"Why did you ·leave here?" versus "Why did you come here? 11 Also, 
those surveyed at rural origins and those at urban destinations may be 
samples of two different migrant groups, because rural out-migrants 
are not the same as urban in-migrants. Economic "push 11 factors may 
be most important to some migrants while "pull 11 factors are the pri­
mary concern of others. 

Empirical evidence suggests that major economic upush" factors 
include agricultural un- and under-employment, lack of land, and gen­
eral rural poverty, while the most 'important economic "pull" factor is 
the perception of high wages from urban employment. "Push 11 and upull u 

factors are closely interrelated; those who are 11pushed 11 into migra­
tion are simultaneously "pulled" by the hope of findi.ng something 
better elsewhere. 

Though empirical studies have indicated that economic motivations 
are clearly the most important, a number of other motivations for mi­
gration are found. Studies in Latin America, Subsaharan Africa,-and 
Asia suggest that some rural-urban migration is motivated by a desire 
for the educational opportunities offered in urban areas. other moti­
vations cited in the literature include marriage (especially for 
women), joining the family alrea~y at the destination, escape from 
rural violence or war, and desire for urban amenities. Very little 
empirical evidence supports the popular idea that rural-urban migra­
tion is motivated by 11bright city lights 11 or urban entertainment. 
The noneconomic factors are generally secondary reasons for migra­
tion; in the majority of cases economic considerations are the pri­
mary motive. 

Characteristics of Migration Origins. Relatively few empirical 
studies have investigated the relations between origin characteris­
tics and rates of rural~urban migration, although numerous investiga-
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tions have been made of general out-migration without distinguishing 
whether out-migrants went to urban or rural areas. These studies 
suggest that out-migration is associated with land availability and 
origin economic characteristics. 

A number of empirical studies indicate that rural areas with 
. high out-migration rates tend to have high population densities, or 
high ratios of labor to arable land. A positive correlation between 
out-migration and lack of land is generally found for rural areas in 
Africa, Asia, and Latin America, although a few studies indicate a 
negative correlation. Making causal inferences from these correla­
tions, however, is a problem: lack of land may cause out-migration, 
but out-migration also causes changes in land availability. Distri­
bution of available land is also a factor in migration; evidence 
from India and Latin America suggests a positive correlation between 
high rates of rural out-migration and unequal distribution of land. 

A number of empirical studies investigate the relationship be­
tween levels of rural development and rates of out-migration, with 
inconclusive results. Much of the evidence from Asian countries 
suggests that rural areas with low income levels or low crop yields 
tend to have relatively high rates of rural out-migration. On the 
other hand, studies from Africa and Latin America reveal high rates 
of out-migration from rural areas with relatively high levels of in­
come or education. Relationships between income level and out­
migration can be misleading because the causal direction is ambigu­
ous. Low or high per capita income in a rural area may be associated 
with factors which could cause increased out-migration. Alternatively, 
high rates of out-migration could cause increased per capita income 
(if the poorest left, or if remittances were substantial) or de­
creased income (if better-off residents migrated) • 

Studies of rural areas in India, Colombia, and New H~brides in­
dicate a positive correlation between high rates of rural out-migration 
and commercialization of .agriculture. However, evidence from Turkey 
s_uggests a ~egative correlation. Care should be taken in interpret­
ing these results, because farmers may have migrated temporarily in 
order to obtain the funds needed to invest in commercial agriculture. 
The large number of studies which indicate that distance inhibits mi­
gration would suggest that rural areas which are accessible to and 
well integrated with urban centers should exhibit high rates of rural­
urban migration, and this expectation is supported· by the few studies 
which have explicitly investigated this issue. on the other hand, 
villages on the outskirts of cities may have low rates of out­
migration because their residents can conunute to opportunities in 
cities. 
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Clearcut conclusions are difficult to obtain, partly because most 
studies of rural out-migration fail to distinguish between rural-rural 
migration and rural-urban migration. Empirical evidence suggests that 
rural-urban migration is positively correlated with rural ·accessibil­
ity to, and integration with, urban centers; however, thi.s generaliza­
tion is based on relatively few studies. Many empirical s'tudies indi­
cate that lack of land is associated with high rates of rural out­
migration; whether or not these out"1lligrants go to urban areas is ·not 
clear. 

Characteristics of Migrants. A large number of empirical studies 
have investigated the characteristics of rural-urban migrants. In al­
most all cases, studies reveal that migrants tend to have relatively 
high levels of education {by rural standards) and are most likely to 
be young {15 to 30 years). In Africa and Asia migrants are more apt 
to be male, while in La.tin America and the Philippines females pre­
dominate. Though the evidence is mixed, it appears that rural-urban 
migrants are more likely than rural nonmigrants to have nonagricul­
tural occupational skills. Rural-urban migrants are also more apt 'to 
have made previous visits to cities, have friends and relatives in 
cities, and be more aware of cities and the opportunities they pro­
vide. In short, there is considerable evidence to suggest that rural­
urban migrants are generally more qualified for urban life than rural 
norunigrants. 

A number of studies indicate that migration to the city is posi­
tively correlated with family income level. This correlation .appears· 
to imply that as a rural family's income increases, it experiences 
higher rates of rural-urban migration; such an implication is .in di~ 
rect contradiction to ·the expected income theory of migration (assun\""". 
ing expected urban income remains unchanged) • The .causal link .. be.­
tween income level and migration is ambiguous; successful migration 
and remittances may cause high migration groups to have relatively 
high incomes. Income is associated with other characteristics .which 
promote rural-urban migration such as education and occupational skill 
levels, aspirations, infonnation and awareness, self-efficacy, intel­
ligence, and attitude toward development. It is these other factors 
which seem to be positively linked to migration rather than income 
per se. If income could be increased without influencing any of these 
other factors, then income growth might possibly slow rural-urban mi­
gration propensity; but it is doubtful that this could result from a· 
development activity. 

A number of empirical studies support Lee's theory that rural 
out-migration is bimodal, that out-~igration rates are ~ighest for 
those at the medium-low and medium~high levels of the rural income 
distribution. Those from medium-low income groups tend to move to 
nearby rural areas or perhaps small towns, while those from the 
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medium-high groups are more apt to move greater distances into larger 
urban areas. This type of migration flow (Figure 1) has been ab_; 
served in countries of Africa, Asia, and Latin America. Better-off 
rural groups are more apt to migrate or send their educated youth to 
larger cities to take advantage of their higher education levels or 
modern skills. On the other hand, relatively poor groups can only 
afford to migrate short distances, and search for 'agricultural or un­
skilled work in nearby areas because they generally lack the educa.-­
tion, skills, and information needed to c.ompete in large cities. 
Moves to nearby small towns, however, could possibly ·lead to later 
migration to big cities after requisite urban skills, education levels, 
and information are acquired. The poorest of the poor are not.ex~ 
pected to migrate because they lack funds for migration and are too 
preoccupied with survival. The middle-income rural residents might be 
less apt to migrate because they are fairly secure· as farmers, 'share­
croppers, or petty entrepreneurs and they lack the urban skills which 
might motivate migration. 

Summary. Empirical studies reveal a nwnber of qeneralizations 
concerning internal miqration in developing countries, several of 
which are relevant to the issue of the development impacts on rural­
urban migration. Relevant generalizations are listed in Table 1. 
Each empirical generalization in the table has implications concern­
ing development activities in rural areas shown on the right side of 
the table. The table suggests that many development activities may 
tend to stimulate additional rural-urban mig~ation1 however, the im­
pacts of .actual development projects will ·depend up9n the type of · 
development activity undertaken. 
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Figure 1. Idealized relationship between rate of rural 
out-migration and level of individual or family socio­
econanic status. Source: Author, based on argument and 
evidence provided by Lipton (1978). 
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Table 1. Implications of Empirical Studies Concerning Migration Impacts of 
Development Activities in Rural Areas 

Empirical Generalization 

1. Positive correlation between rural 
out-migration and hiqh population 
density. 

2. Positive correlation between rural­
out-migration and unequitable land 
distribution. 

3. Positive correlation between rural­
urban migration and access to cities. 

4. Positive correlation between rural­
urban migration and rural-urban 
integration & commercialization 
of agriculture. 

5. Positive correlation between rural­
urban migration and level of formal 
education. 

6. Posi-tive correlation between rural­
city migration and occupational skill 
level. 

7. Unclear, assumed mixed impact on 
rural-urban migration of development­
induced rural income qrowth. 

Implications for Development Activities 

Development activities which reduce pop­
ulation growth or increase cultivatable 
land should, in the long run, reduce 
rural-urban miqration. 

Activities which distribute land more 
equitably will probably reduce rural­
rural & rural-small town migration, a 
and may reduce rural-city migration. 
Activities which increase rural access 
to cities will probably stimulate 
rural-urban migration. 
Activities which increase rural-urban 
integration and commercialization of 
agriculturi may stimulate rural-urban 
miqration. 

Activities which raise levels of formal 
education will almost always stimulate 
rural-urban migration. 

Activities which raise skill levels 
may stimulate rural-city miqration. 

Activities which r5ise rural incomes 
may either increase, decrease, or 
have no net ef f e~t on rates of rural­
urban migration. 

a Activities which distribute land more equitably, increase 
commercialization of agriculture, and raise rural incomes 
will probably induce growth of urban production and 
employment through intersectoral linkages. Most of the 
induced growth will probab_l_y accrue to market towns and 
regional centers1 consequently, these urban centers are 
expected to experience increased in-1nigration as a result 
of the development activities. 
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Migration Implications of Sfecified Rural Development Activities 

Different types of development have different implications for 
migration. Each activity has a set of associated impacts, some of 
which may accelerate migration while others tend to slow rural-urban 
movement. Because of these counteracting impacts, it is not easy to 
make broad beneralizations. The influence of an actual development 
project on migration depends in large measure on specific character­
istics of the project and of the area into which it is introduced. 
With this·caveat in mind, the following tentative generalizations 
are offered: · 

1. Land reform is expected to have a moderate slowing impact on 
rural-urban migration because it normally increases labor 
utilization in rural areas. 

2. Land rent ceilings and tenancy controls may lead to tenant 
evictions and thus may stimulate rural outmigration and pos­
sibly contribute to rural-urban migration. 

3. Rllral resettlement schemes provide opportunities for varyi.ng 
numbers of people1 their ability to have a n.egative impact 
on rural outmigration depends on the numbers affected and the 
success of th.e schemes in retaining settlers. 

4. The Green Revolution (promotion of high-yield seeds, fertili­
zer; etc.) in the absence of tractorization tends to be la­
bor absorbing and therefore may reduce rural outmigration. 
Rapid increases in production of grains for the market tend 
to stimulate the growth in marke.t towns and regional centers 
of agriprocessing, supply of farm outputs, and consumer goods 
and services. Therefore, through these intersectoral link­
ages, the Green Revolution may stimulate migration into mar­
ket towns and regional centers, particularly in the long run. 

5. Tractors and related forms of mechanization usually displace 
labor and thus stimulate rural outmigration and may contribute 
to rural-urban migration. 

6. Irrigation projects increase the demand for agricultural la­
bor and therefore tend to slow rural outmigration and may 
reduce rural-urban migration. 

7. Increased credit and extension services could increase rural 
output and employment, especially if they reach small farmers, 
which could slow outmigration. More often the chief benefici­
aries are the larger landowners, and this may provide a weak 
stimulus to rural-urban migration in the long run. 
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8. Off-farm employment and rural enterprise development tend to 
generate economic opportunities in small towns. Such activi­
ties stimulate rural to small town migration and may retard 
rural to big city migration in the short un. However, in the 
long run, migration to large cities may accelerate because 
small cente.rs often act . as a staging ground for rural mi­
grants on their way to large ci.tie's .' 

9. Rural public works projects provide attractive employment op­
portunities, and therefore have a strong negative impact on 
rural-urban migration. After project completion the impact 
may shift to a moderate stimulus to rural-urban migration be­
cause public works programs can provide rural workers with 
the occupational skills and experience needed to gain urban 
employment. 

10. Rural roads projects generate considerable employment during 
construction1 thus they may have a strong slowing impact on 
rural-urban migration in the very short run. However, upon 
comple~ion, the improved roads increase rural-urban integra­
tion and thus may stimulate rural-urban migration. 

11. Rural electrification also increases urban-rural integration 
and thus may accelerate rural-urban migration. However, elec­
txicity can stimulate rural economic activity thus retarding 
migration. The net impact is probably a weak slowing of 
migration. 

12. Development of rural education may keep some youth and even 
their families from moving to towns where schools are better. 
However, formal education provides youth with skills that are 
far more applicable in cities than in rural areas; consequent­
ly, development of formal education provides a very strong 
stimulus to rural-urban migration. This is perhaps the strong­
est generalization that can be made concerning the impact of 
rural development activities on migration. 

13. Family planning programs which reduce fertility and population 
pressure on land have a moderate slowing impact on rural-urban 
migration in the long run. 

14. Development of improved rural health services has a mixed and 
relatively weak impact on rural-urban migration. 

15. Most of the expenditures for the rural-oriented activities of 
international development agencies are made in large, often 
capital, cities for such i.tems as salaries, office overhead, 
farm equipment and supplies, and travel. The direct and multi­
plier impacts of these expenditures generate considerable em-
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Again, it must be remembered that these generalizations are tentative 
at best; actual ~igration impacts of specific development .activities 
can only be assessed with any ~egree of confidence on a case by case· 
basis. 

Conclusions 

The results of this investigation s~ggest that past development 
activities in rural areas, taken as a whole, have not resulted in any 
appreciable reduction in rural-urban migration. In fact the evidence 
appears to suggest that rural-urban mi.gration probably has on balance 
been stimulated by previous development projects in rural areas. It 
is doubtful that future projects will be much different from past pro­
jects in this respect. In almost all cases, development activities in 
rural areas cannot be justified on the grounds that they slow rural­
urban migration. This is one of the most definite and important con­
clusions of the present study. There are reasons for believing that 
existing rural-urban migration flows will not be reduced no matter 
what types of development activities are undertaken in rural areas. 
Most such development activities tend to have a mixture of positive 
and negative impacts on migration, and many of them appear to have a 
net positive impact on rural-urban migration. While a few types of 
activity may slow rural-urban migration in the short run, their l~ng 
run impacts are generally mixed or perhaps even stimulative. 

It appears that making changes in urban areas is the most prom­
ising approach to influencing rural-urban migration. Suggested 
changes for reducing urban ·immigration include urban ~age restraint, 
elimination of urban minimum wage, removal of subsidies to urban .in­
dustries, and easing of food price ceilings and urban food subsidies. 
These changes might reduce urban migration; however, they are very 
unpopular politically and, therefore, have little chance of being im­
plemented. It seems more practical to remove some of the more ·obvious 
subsidies enjoyed by urban areas, while accepting the inevitability of 
rural-urban migration and dealing with development and poverty prob­
lems where they presently exist and are expected to be in the future. 
But even though rural-urban migration seems inevitable, it might be 
possible to influence 'the pattern of migration,by promoting ·develop~ 
ment activities which stimulate emploirnent generation in ·regional 
centers or small cities. Such activities might be more effective in 
reducing migration to primate cities than development activities in 
rural areas. 

[Extracted from a monograph pub­
lished by the Office .of Urban 
Development, u.s •. Agency for Inter­
national Development, Washington, 
D.C., March 1979.] . 
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Urban Bias and Food Policy in Poor Countries 
Michael Lipton 

[Policies affecting food supplies tend to reflect urban influence and 
interests rather than rural interests in most developing countries. 
This has a negative impact on food supplies, especially on foods avail­
able to low-income consumers.] 

By 1950 the less-developed countries (LDCs) of 
Africa, Asia and Latiri America had about regained pre­
war levels of real income per person. In the next 25 
years these levels rose on average by over 75% in real 
terms--almost certainly more than in the previous 25 
centuries. Yet, such improvements have done little to 
raise the nutritional levels of the poorest 30% of the 
people of most such countries. Typically, one of the 
920 million persons in the poorer half of the popula­
tions of India, China, Indonesia, Bangladesh, Nigeria 
and Brazil spends 55-80% of any extra income on food. 
The less poor half of these countries' populati~ns, 
however, spend a much smaller share of extra incom~ on 
food--typically 20-35%--and most of this goes to vary 
the diet and simplify cooking, not to provide extra 
calories. Moreover, a larger proportion of poor than 
of less-poor people is dependent on agriculture in 
LDCs. Stagnation in the incomes of poor people in LDCs, 
combined with enrichment of less poor people, is there­
fore almost certain to be matched by (a) very slow, if 
any, growth in calories consumed per person in those 
countries, and (b) much faster growth in the production 
of non-food and non-agricultural commodities. 

This is just what has happened. Despite local 
successes--like Sonora in Mexico and the Indian Punjab 
--food output per person in the developing world is not 

Dr. Lipton is a Professor of Economics at the 
Institute of Development Studies, University of 
Sussex, England. 
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World as a whole. But these extra imports have done little for the 
poor and hungry, for four reasons. First, the proportion of food 
provided by imports is small in most poor LDCs (only 3-5% of world out­
put of rice, the main Asian staple is usually traded). Second, food 
imports seldom durably or substantially alleviate the condition of 
the hungry in LDCs: of the Third World's poor, over 80% live in rural 
areas, and are unlikely to have access to imported food. Third, many 
of the rural poor are involved in food production, and hence lose if 
imports cut food prices; this decrease in ability to buy food may off­
set nutritional gains to those who get the imported food. Fourth, 
worsening income distribution in LDCs has shifted their patterns of 
demand, and hence of both outputs and imports, away from "poor men's 
foods," such as millet, towards such costly calorie sources as meat, 
milk, fruit and vegetable~.--a shift accentuated by government policy. 

It is not surprising, then, that--according to aggregate FAO 
data--the poorer half of the people in India:, Bangladesh, Indonesia,. 
Nigeria or Brazil probably get no more food'. now than in 1934-38, 
although their countries' real income per head is some 40-80% higher. 
Direct tests via diet surveys or food balance sheets--while often 
methodologically dubious--on the whole support this alarmlng conclusion. 

Urban Bias 

Causes of "growth-with-hunger." The sorts of decision that have 
led to growth-with-hunger in many LDCs are gradually becoming under­
stood. First, growth reqUires the diversion of resources away from 
making consumer goods towards investment in the broadest sense--towards 
paying teachers and doctors as well as building factories and dams. 

Second, and much more important, too few of the resources di­
verted from consumption have been used for agricultural production. 
In the 22 LDCs with available data,. barely 20% .of investments in 1950-65 
reached the agricultural sector. (FAO, State of Food and Agriculture 
1978,. recorded little change.) Yet it typically engages 70% of popula­
tion to make 45% of output. This neglect of agricultural investment is 
not due to its low returns; even in 1960-65, before the "green revolu­
tion," it was typically associated with about three times as much 
extra output as investment elsewhere in the economy. 

Third, urban pressures have caused even this inadequate agricul­
tural investment to be misdirected. It has gone to huge dams (enrich­
ing urban contractors and often providing urban electricity) instead of 
to higher-yielding minor irrigation. It has too often favored export 
crops and "rich men's foods," with scant regard for calorie output per 
acre or per unit of investment. Above all, it has supported the big 
farm that supplies outputs for urban users, although the small farm 
that feeds the rural poor and has easy access to family labor makes 
more efficient use of land, fertilizer, water, and other inputs, and 
hence produces more output from them. 
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FouX'th ,. a whole arl,"ay of policies, from price· inc en ti ves and 
import licensing to the' allocation of administrators and doctors, has 
persuaded.people to transfer· efforts and resources from rural to urban 
areas, from agriculture to industry. 

Why urban.bias? It is gradually' becoming possible to interpret 
and compare these policies across LDCs, and to show .that they cannot 
be substantially justified by any· success in accelerating industrial­
ization. Less easy--but necessary, if one is to illuminate the conse­
quences for food policy--is to explain how they have come to be normal 
in so many LDCs. The shared errors of a hundred.or so governments can­
not sensibly be attributed. to evil,· or ignorance. Most LDCs have 
nationalist 'governments; many are democratic, or have "populist" over­
tones, ·or leaders who advocate (at least verbally) some form of 
socialism or egalitarianism. Yet almost all·LDCs--the few exceptions, 
including Taiwan and South Korea as well as CUba and China, make a 
fascinating group-~have been permeated by urban bias: by the tendency 
of public .authorities and private persons to allocate, and their dis­
position to justify proportions of developmental or welfare-generating 
resources for large urban areas, in excess of any reasonable norm of 
either efficiency or well-being. How is this possible? 

The answer is hinted at by comparing the political and economic 
structure of today's LDCs with that of "Now Rich Countries" (NRCs) 
at a comparably early stage in accelerated growth. There are nine NRCs 
and 64 LDCs for which ratios of non-agricultural to agricultural income­
per-person in ~arly modern development are available. All but two NRCs 
showed a lower ratio ~ban do 63 of the 64 LDCs; and two-thirds of 
the LDCs show a higher ratio than did any of the nine NRCs. Typical 
ratios for NRCs in early development range from 1.3-1 to 2-1. For 
Asian and Latin American LDCs today, ratios run from 3-1 to 5-1; and 
for Africa today, from 4-1 to 8-1. These disparities result from, and 
(since wealth breeds power) cause, inequalities in political "clout" 
between the rural sector and the urban sector, dependent as ·they are 

.on agriculture and.industry-cum~commerce respectively. 

The NRCs in early development were actually more urbanized, 
but les~ prone to under-represent rural interests, than are LDCs today. 
In Britain in 1811, only 35% of people lived off .. agriculture, yet the 
farm interest was strong enough to secure protection.for agriculture 
right through its critical innovative period, ending· with the Corn Law 
abolition in 1846. In much of today's Third World, some 60-80% of 
people live off agriculture; however, an urban-industrializing ideology, 
good communications, ·and. the power given to· urban groups by their 
leadership in the anti-colonial movement, have enabled these groups to 
seize much more power than did their NRC predecessors; and it is indus­
try that is protected by tariffs or otherwise, wh.ile agricultural 
prices are deliberately held down. It is not only that in today's 
LDCs the townspeople, though proportionately fewer than in the NRCs, 
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are stronger, but that the rUX'al.,masses. are. o~. the whole mo:t:e dis­
persed, less .organized, less litera.te, ·and thus--if successful--more 
easily "bought.off" by the urban interest, than were their counter­
parts in NRCs. Such resources as do go to agriculture are steered by 
urban interests toward bigger farmers who~~though less efficient than 
small ones--are likelier to sell their output to cities, to reinvest 
their savings there, and to underpin the political status quo. Con­
ventional coups, even revolutions, seldom help the rural poor much; 
J;"ather they redistribute power towards previpusly disaffected urban 
groups. 

This is an overcompres~ed. and hence oversimplified account 
(details appear in M. Lipto.n, Why Poor People Stay Poor, Harvard and 
Temple Smith, 1977), but.it is necessary for an.understanding of the 
determinants of. LDCs' food policies, to which I now turn. A popula-
tion •·s nutritio.nal ·condition is determined by the amounts and composi­
tion of the country's food outputs and of. net food imports, and by 
their distribution both among persons (between the undernourished and 
the overfed) and over time (between lean and good years and seasons). 
These amounts, distributions and compositions in ~urn depend partly on 
nature, discovery and preference, but partly on three types of policies. 
The first type affects food output (and net imports) directly, e.g., 
via incentives to agriculture as a whole, to particular crops, or to . 
exports or imports of food. The second type affects the amount, composi­
tion, and distribution of agricultural inputs. The third type affects 
the conversion efficiency of such inputs into food and other outputs. 
The rest of this paper will indicate how each type of policy has been 
affected by urban bias, with consequent damage to nutrition. 

Policies Directly Affecting Food Availability 

Most LDC governments have been more concerned that food avail­
abilities shall support industrialization without strain upon the 
_balance of payments or the price level, than that they shall suffice 
to feed people properly. This may seem a harsh judgement; it owes its 
truth not to political wickedness but to advisory amorality and urban 
pressure; but true it'is. Evidence is provided by two of the common­
est approaches to food planning in poor countries: the drive to self­
sufficiency, and "income-elasticity planning." The first impedes any 
increase in total.food.availability; the second ensures that food 
supplies are structured· to please the greedy, not to feed the needy. 

Self-sufficiency planning. Most.big countries seek self­
suffioiency in food. As a general aim this may seem hard to fault. 
The economist may argue that free trade could enable some LDCs to eat 
more if they produced non-food and traded it for food, or that imported 
farm inputs can be.costly; but great reliance on food imports can be 
terribly risky, and I am not defending the pure free trade position. 
It is the manner in which "self-sufficiency" is usually estimated that 
is at fault. 
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Typically, the planners first arrive at some average of food­
grain intake per person. Next they· work out how much extra output of 
the nation's main food crops is needed to replace imports and supply 
that intake entirely from domestic production. Finally, they seek 
to provide the farm investments and inputs judged necessary to replace 
imports at the required level. 

The procedure has many faults. It emphasizes the main domestic 
crop, often at the cost of cheaper ways of producing calories; thus 
Sri Lanka's drive towards "self-sufficiency in rice" in 1965-70, apart 
from being only partially successful, obscured the high caloric returns 
to investment in manioc production, and confirmed the long-standing 
neglect of that crop. Even in foreign-exchange terms, it can produce 
odd results; part of Sri Lanka's "success" in cutting rice imports 
was achieved at the cost of a huge bill for imported wheat flour. 
Above all, the thrust towards a static "self-sufficiency"--in a single 
food crop or even in total calories--at once fixes average nutritional 
standards at initial levels, and does nothing (or,.as in the manioc­
rice case, less than nothing) to get more calories to the under­
nourished. 

For example, in 1972/3, the planners in Bangladesh decided on 
the following aim: five years later, in 1977/78, the country should 
supply its own "foodgrain requirements" of the late 1960s and early 
1970s (about 15 oz. per person per day), instead of importing some 10-
15% of those "requirements" as had been typical of these years. That 
may sound sensible, _but food is the very last import, nutritionally 
speaking, that extra food output in Bangladesh should replace. For 
consider the following implications of a target of "self-sufficiency" 
at the meager levels of 1972/73: to set as the standard a level of 
grain consumption per person which (given that grain provides some 
three quarters of all calories) is insufficient even as an average; 
to do nothing, therefore, for the poorer 50% of the people of Bangla­
desh, who eat perhaps 65-75% of that inadequate average; to use domestic 
rice to replace (instead of to supplement) imported wheat, creating 
serious transport problems for food deficit' areas in or near ports that 
must instead be serviced from (often remote) domestic rice-surplus 
regions; and possibly (by shifting from imported wheat to home-grown 
rice) to reduce protein absorption per lb. of grain. 

The best one can say for a "push to self-sufficiency," as 
against a food drive that supplements imported calorie sources, is 
that it may increase food prices to farmers, thus encouraging further 
domestic food output later, and providing incomes to farmworkers and 
subsistence families. But there are other, less nutritionally 
damaging ways to do this than to perpetuate inadequate and maldis­
tributed availabilities of total foodstuffs. Indeed, many LDCs seek­
ing "self-sufficiency" in this way have at the same time done much to 
force producers' food prices down--by as much as two-thirds of their 
real value in· Pakistan in the early 1960s! Probably, therefore, a 
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decision to use extra domestic output of calories to replace food 
imports, rather than to improve nutrition, is motivated by a wish not 
to keep up prices for poor farmers, but to free foreign exchange to 
buy th~ imports needed as inputs for investment and current produc­
tion in heavy industry, transport and urban construction. 

Such planning prevents increases in food availability. More 
home output of food just means that the planners permit fewer food 
imports. Other pieces of planning have similar effects: the measures, 
almost Third-world-wide,. to keep food cheap for urban consumers dis­
courage its production at home. Underinvestment in agriculture does 
not help either; and the human under-endowment of rural areas--their 
relative lack of teachers and doctors, engineers and administrators-­
indirectly reduces food output, both by removing some of the relevant 
skills and by rendering the countryside unattractive to the successful 
farmer. 

Income-elasticity planning. Another centerpiece of urban-biased 
food planning--the income-elasticity method--damages, not the output 
and availability of food, but the ability of poor people to afford the 
food that is available. It does this in four w.ays: by biasing· the 
structure of food output towards items consumed by the urban rich; by 
raising the price of poor men's foods; by making the distribution of 
income more unequal; and by helping food processers to dispose of what 
is most profitable in disregard of nutritional need. 

The income-elasticity of demand for a commodity is the percen­
tage increase in the amount of it consumed when there is a 1% increase 
in the total income in the community consuming it. Planners using 
the income-elasticity method, and seeking to project requirements of 
a foodstuff five years hence, first look at recent surveys of consump­
tion of that foodstuff by people in various income groups;. then esti­
mate how many people will be in each income group five years hence, 
taking account of likely rises in income and of population increase; 
and finally--assuming that income-elasticities of demand, among and 
within groups, stay the same..,.-use the above information to estimate 
total demand for each foodstuff. Production policy, and (where imports 
are controlled) trade policy, are then geared to meet the calculated 
pattern of demand. Since urban and rural food consumption patterns 
differ, it is a common refinement to use separate. survey data for urban 
and rural income groups, and to estimate separately the size of such 
groups and hence their food demand at the end of the plan period. 

If the hidden assumptions of this approach are acceptable, there 
is nothing (or at least nothing insuperable) wrong with it technically. 
But, since the approach instructs the planner to provide for food 
demands and to ignore food needs, the assumptions have to be ques-
tioned--not technically but morally. There has to be something wrong 
with a program that instructs us that because income per person has 
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grown, we should then cut back on production in the kinds of food­
stuffs eaten by the poor and hungry. · In poor countries it is usually 
the non-hungry whose incomes grow fastest; rich people's incomes, 
urban income per head, and urban populations usually outpace, respec­
tively, poor people's incomes, rural income per head, and rural popu­
lations. 

The wrongness is sometimes obscured by the superficial attrac­
tions of some inappropriate foods in demand by people with money to 
spend. This applies to the wasteful and antinutritional responses 
of tastes to urban advertising--for example tastes for white bread, 
highly-polished rice, soft drinks, or "hygenic" beers replacing nu­
tritious local brews. Also usually inappropriate, if more subtly so, 
are meat and dairy products as protein sources, and fruit and leafy 
vegetables as vitamin sources: such costly "ideal" foods appeal to 
pure or westernized nutritionists, but not to the purses of the 
hungry. 

The damage is done in four ways. Most simply, planning that 
encourages the fanner to devote more resources--especially land--to 
rich men's foods, leaves fewer resources for poor men's foods. This 
is both inequitable and calorically inefficient when lands that might 
grow cereals or pulses are diverted to meat or milk animals (nonnally 
producing only 15-25% of the calories per acre). Similar effects 
occur more subtly when marginal lands, finely poised economically be­
tween producing ... plenty of "low-grade" calories for the poor or fewer 
"high-grade" calories for the rich, are shifted from maize to wheat, 
or from millet to rice, by policies catering excessively to the food 
preferences of urban people enjoying rising incomes. Income growth 
and urbanization can induce such shifts; but while hunger lasts, 
government policy should discourage them. 

Second, the accompanying shifts make poor men's foods dearer, 
and rich men's food cheaper. Land diverted from foodgrains to feed­
grains; maize and pulses diverted from poor people to feed ·cattle 
for meat and milk production; research into fruit and milk-cows or 
even, where people are very.poor, into wheat and rice rather than 
millet--all this, by cutting the supply of poor men 1 s foods and render­
ing them relatively scarce, increases their prices. The corresponding 
relative price reduction in the nutrients of the better-fed is scant 
compensation. There is, to be sure, some fanner reaction towards 
growing "poor men's foods" as their price rises; but this reaction is 
kept weak by the poverty of their buyers, and by government emphasis 
on areas producing other foods in policies affecting research, water 
development, and fertilizer supply. 

Third, the resultant worsening of income distribution means 
that many poor people--notably deficit fanners and landless laborers 
who grow and eat millet or maize in the semi-arid regions of Africa 
and Asia--have fewer prospects of correcting their nutritional 
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defi.ciences. Not Qnly do the extra millet o;r maize, over and above 
on-faJ;'m production,· needed by the~e people to make good their deficits, 
become scarcer.and more oo~tly;. but such consumers become poorer in 
real terms, and less able to buy other sorts of food. 

Fourth, the tendency of urban-biased, capital-intensive, pre­
industrial deveiopment policies t:o raise chiefly the incomes of the 
urban rich would in ,any case mean more demand--and hence more produc­
tion and import of rich men's foods; but some of the effect would be 
felt as price rises for those foods which could discourage some consump­
tion of them. However, planners wishing to accelerate a shift toward 
"modern" agriculture .can cause most or all .the effect to be felt as 
higher production (and imports) at the expense of the supply of poor 
men's foods. "Consumers' sovereignty" under unequal, urban-biased 
growth is bad enough; helped by planners, it is worse; and the effects 
can be further augmented by highly organized industrial firms. The 
increasingly organized food industry will process and advertise ~hat 
is profitable, and that is only too likely to mean packaging, prepared 
baby-foods, highly polished rice, and similar status-conferring and 
often nutritionally harmful devices. Planners concerned with the 
relief of hunger should resist such currents, not give them '•income­
elastic" support. 

Planning against hunger.· Is there any alternative to these 
urban-oriented approaches .to planning food availability--to the drive 
towards.a static self-sufficiency, and to the determination to supply 
at the going price whatever is demanded out of extra incomes? The 
commonsense alternative, surely, is first to identify the numbers and 
types of people in nutritional need and the size of their deficiencies; 
then to select the cheapest.methods of producing or importing what is 
needed to· make good tho·se deficiencies, and of distributing the extra 
food.or·the p6wer to buy it to the people suffering them; and finally 
to implement these methods, beginning with the most cost-effective that 
is politically feasible,.and continuing down the scale of cost­
effectiveness until almost all undernutrition has been abolished. 

This picture of nutrition progranuning needs refinement: but, 
by giving sufficient priority (say 15% of allocable resources) to 
making calories securely available to the hungry, almost any LDC could 
eliminate 90% of its. undernutrition in ten years, within its existing 
political framework. It is the self-defeating quest for instant indus­
trialization pushed on the Third World from East and West alike, and 
its convenience to powerful urban groups (government, intellectuals, 
and organized labor, as well as business), that have pushed aside the 

·abolition of hunger as the main task for plannerg of food availability. 
It is a task.not only feasible technically and economically and desir­
able morally, but also highly practicable politically. ·Urban bias in 
food policy is not a law of political nature. 
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~olicies At't'ectincj Inputs; Into Food Production 

!n considering the search for the cheapest method~ to obtain 
the missing calories and to get them to -the.hungry, I have taken up 
the volume and structure of farm output •. Equally affected by urban 
bias is policy affecting fann inputs: their total, their composition, 
how many and which ones. reach poor farmers, and how many and which go 
to produce food. 

Curtailed inputs into food production. To stress investment in 
industry, housing and roads--and hence to cut back on investment in 
irrigation, drainage and farm i.mplements~-is to reduce total available 
fann inputs from such sources. Farmers may well find that inadequate 
infrastructural investment in rural areas makes the purchase of other 
current inputs unprofitable or risky. Extra water is often necessary 
to justify major extra inputs of nitrogenous fertilizer, for example; 
and control of drainage and erosion is essential if a farmer is to 
·retain, on his own land,. the benefit of fertilizers or pesticides that 
he has bought. 

Private persons are often not encouraged to make good the gaps 
in public provision of fann inputs. Institutional credit is heavily 
concentrated on urban activities~ and a fanner seeking to buy an im­
proved plough with private credit· must compete with heavy consumer 
demands that force interest rates up. Subsidization of scarce farm 
inputs misdirects them to the bigger, more powerful farmer, who alone 
has the influence to get them. Thus, if the policy is "subsidy plus 
scarcity" the small farmer probably gets fewer inputs than before. 
Finally the underpricing of fann outputs, and the protection and over­
pricing of industrial outputs, is a standing deterrent to the use or 
provision of fann (as against industrial) inputs. 

Input structure. The type of farm inputs fostered by policy 
makers in ways beneficial to powerful urban groups has also retarded 
the abilities of poor rural people to afford enough food, and of scarce 
rural land to supply it. Given the amount of public and private spend­
ing on agriculture, it has been allocated excessively to the subsi­
dized provision of inputs which do little for poor people's nutrition, 
but much for urban contractors and urban requirements of marketed 
rural raw materials. 

Thus, large-scale tractorization in many poor countries--high­
lighted by the ILO World Employment Program's reports on Kenya and Sri 

·Lanka--has spread far beyond areas of seasonal labor shortage. Such 
shortages can be met by several other methods more likely to create 
income for poor workers, not rich tractor-owners. Such methods, 
indeed, are widely adopted where tractorization is not artificially 
encouraged as by subsidy. In most cases--Northern Mexico and the 
Indian and Pakistani Punjab are exceptions--tractorization in LDCs has 
done little to raise output ('Binswanger, Economic Tractorization in 
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So~-t;h Asia, ADC, New·York, 1978) but has worsened rural unemployment 
and hence unde~nutrition, and has encouraged large~scale fanning to 
"save labor" (i.e., create unemployment), even though smaller units 
tend to grow more .grain per acre . (for recent.evidence .see -R .. A. ·Berry 
and W.R. Cline, Agrarian Structure and Productivity in Developing 
Countries, Johns Hopkins, 1979) and are more likely to feed it to 
hungry people. Meanwhile the foreign exchange devoted to importing 
tractors has been unavailable for the job-creating fertilizers needed 
to raise food output. The energy crisis, given the fuel needs of 
tractors, has sharpened these contradictions, and others. If oil 
shortages cause.a rethinking of the capital-intensive, big-farm 
strategy, small farmers and low income consumers may yet _be grateful 
for them. 

Who gets inputs? The planner who is seeking to support indus­
trialization with farm surpluses will not be eager to see scarce in­
puts going to small farmers who consume the outputs themselves. And 
we have seen how the planners' choices of types of input, and of 
credit policy, hamper small fanners in getting inputs. Why is it 
nutritionally desirable that they should? First, since they have more 
labor per acre, and since the fann family controls it and keeps the 
total returns from most of it, they apply more effort per unit of in­
puts, and hence grow more from them. Second, subsistence farmers are 
likelier to grow extra food from extra inputs than are large farmers. 
Third, being poor, they are more likely to be hungry, so that extra 
·food (or extra income) improves their nutrition. 

How inputs are used. The final issue, on which urban bias has 
historically reduced the impact of farm inputs on food output, is 
the allocation of those inputs among uses. If governments seek only 
to cater for growth in demand (especially among the less-poor) they 
will discourage farmers from applying water or fertilizers to poor 
men's foods. Moreover, research has characteristically stressed 
improved.inputs, notably seeds, for commercial export crops. This 
colonial tradition, based partly on the reliance of goverrunents upon 
revenue from export taxes and marketing boards, persisted well after 
independence in most LDCs, and helps explain delays in their "green 
revolution" in wheat and rice. Even today, research and extension, 
and fertilizer use, per acre of tea or cotton have typically been 

- pushed far nearer to their economic optimum than for rice and wheat, 
let alone millets and manioc. 
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Regional Planning to Strengthen the 
Contribution of Urban Centers 
to Rural Development 
Eric Chetwynd, Jr. 

[Regional planning for towns and cities has recently b~en given a new 
emphasis on its services to rural growth. This article describes 
some ·projects in which this kind of planning is developed.] 

The approach to regional development known as 
the "spatial systems approach" was widely accepted by 
the mid-1970s. Its view of the economic growth pro­
cess as moving downward through an urban hierarchy 
from the biggest cities to smaller cities, towns and 
villages has been described as follows: 

"Economic growth and development are initiated 
and reach their highest levels at a few centers which 
offer advantages for industrial location·and have a 
high capacity to generate and adopt innovations. 
Growth impulses, in the form of market demands for 
goods and development-inducing innovations, diffuse 
from these centers to 'the rest of the space economy 
through a hierarchy of urban industrial centers, and 
through a network of smaller central places which 
serve as marketing and service centers for the rural 
population. Diffusion from these centers into sur­
rounding rural hinterlands occurs i~ a wave-like pro­
cess which is subject to considerable distance and 
time delay." (1974 Paper by AID's Office of Urban 
Development) 

The principal weakness of this model, as ob­
served in practice, is that the beneficial impacts 
that flow from the few privileged cen~ers at·the top 
of the urban hierarchy often are limited to their . 
immediate contiguous areas and do not penetrate sig-

Mr. Chetwynd is with the Office of Urban 
Dev.elopment, U.S. Agency for International 
Development, Washington, D.C. 
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nificantly into the rural hinterlands. Without a well-developed 
system of intermediate cities, towns and smaller centers to form an 
integrated marketing and distribution system, the rural farmer who 
is not within commuting distance of a major center must depend upon 
the village for all his supplies and for marketi.ng and other basic 
services. Yet, since the level of transportation and other services 
is very low in most yillages, a large proportion of rural families 
are excluded from the mainstream, and often even from the marginal 
benefits, of the national or regional development process. · 

\ 

As a first step in addressing this problem, the Office of Urban 
Development sponsored a study which produced the basic guidelines 
for the projects which are the subject of this paper. · The resulting 
monograph was published by Praeger in 1978 as Urbanization and Rural 
Development: A Spatial Policy for Equitable Growth. Originally it 
was·called Urban Functions in Rural Development. The study explores 
the inequities in the spatial distribution of services in developing 
countries, examines the various approaches to this problem in theory 
and in practice, and evaluates the programs of-international develop­
ment agencies in this context and finds them de~f:cient. The study 
then attempts to explain how urban services and facilities can be 
strengthened to support rural development. It sets out an operational 
strategy for integrating urban and rural development, in which the 
starting point is an assessment of the gaps, weaknesses, and deficient 
linkages in the capabilities of a regional system of cities, market 
towns, and service centers to serve surrounding rural areas. 

Some Definitions 

Hierarchy of centers. The following terms are used in AIU's 
regional planning programs. A hierarchy of urban centers--service 
centers, market towns and regional centers--serves a rural region and 
binds it together. At the bottom of the hierarchy, and normally in 
closest proximity to the farms and villages in any given region, are 

·the service centers. Following the general pattern of regional popu­
lation density, they offer the most fundamental types of services not 
available on the farms or in the villages. These services will in­
clude at least some combination of periodic markets, storage facili­
ties, some permanent vending stalls, perhaps some basic agricultural 
processing facilities such as mills and presses, a primary school, a 
dispensary, and the lowest level of central or· regional government 
representation. Service centers are accessible through one or more 
farm-to-market roads or trails, and normally will have some kind of 
road link with the next higher order center which is the market town. 

Market towns are more complex than service centers •. They offer 
a wider range of services to a more extensive service and exchange 
area that may include up to six or more service centers. In addition 
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to permanent markets or large and frequent periodic markets, the mar·· 
ket town can include small manufacturing and processing plants, farm 
supply .and servicing centers, banks and agricultural credit services, 
blacksmiths I Clini.CS I secondary and VOCational SChOOlS I SUbregional 
government services or installations and basic recreational facili­
ties such as bars, cafes, and sports fields. Market towns usually 
will have a decent road connection with the highest order of centers 
at the r.egional level, the so called z:egionai centers. 

I 

There may be only one or as many as several regional centers in 
a region, depending on its size, population, and level of develop­
ment. Regional centers tend to be major sources of employment, 
offering large, complex markets, specialty stores and specializa~ 

. tion in a whole range of productive, conunercial and professional 'ser­
vices. Hospitals and higher education facilities normally are found· 
in regional centers and. there can be a variety of cultural and enter­
tainment services. Regional offices of the· government are located at 
this level. Regional centers are usually linked to the capital and 
other major cities by all-weather roads, and sometimes rail and air 
service, and they can be linked with international markets and com­
munications networks. 

These characterizations are intended to represent a kind of 
normative model. Obvious.ly the combination and nature of services 
in any actual town or city will vary with its size, .age and location., 
the nature of the local rural economy and other related factors. 

"Urban functions" in rural development. To support growth in 
its rural hinterland, an urban center must: a.) be accessible to the 
farmers; b.) have transport and communications links to the higher 
centers; and c.) provide ·(directly or indirectly) the followi:ng ser­
vices: (1) marketing, storage, and refrigeration of rural produced 
goods; (2) agricultural processing; (3) agricultural credit; (4) mer­
chandising of agricultural inputs and machinery; (5) services for 
farm equipment; (6) sources of technical information and advice; 
(7) health, education, and administrative servi~es; and (8) cultural 
and recreational services. 

Urban Functions in the Bicol River Basin 

The Bicol River Basin is one of seven major river basins in the 
Philippines around which the Philippine government is building its 
regional development strategy and program. Located in Southern Luzon, 
it encompasses two provinces totalling 706,000 hectares and has a 
system of about 120 service centers, market towns and regional cen­
ters. The Bicol Basin was selected for the first or demonstration 
regional development (integrated rural development) program because, 
while it holds considerable promise as an agricultural region and 
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its people-are noted for their industriousness, its population of 
nearly 2.0 million has one of the lowest average incomes in the 
country. The region sustains an annual battering by typhoons 
and floods, and its people wage a constant struggle to overcome the 
effects of the tidal backwas·h which often accompanies typhoon flood­
ing and leaves thousands of acres of farmland salinated. 

The Bicol River Basin Development Program (BRBDP) was started 
in the early 1970s as an integrated rural development program de­
signed to alter the fortunes of this economically depres.sed region. 
Of necessity, the program contained a heavy flood control and irri­
gation component and was most comprehensive in its other aspects as 
well. It was a multi-faceted program intended to deal with all of 
the significant elements of agr{cultural and rural development from 
agricultural credit, cooperatives, and extension services to market~ 
ing and transportation. One major deficiency in the program was its 
lack of a spatial orientation. It lacked a strategy for dealing 
with the role of urban centers and their connecting linkages i.n the 
physical organization and economic integration of the region. 

A project agreement was signed in June of 1975 which made avail­
able an AID grant of $250,000 'to assist the Bico1· River Basin Council 
in 11reorient(ing) urban development in the Bicol River Basin in the 
context of its rural agricultural character, such that its urban cen­
ters directly complement and support the planned in~egrated develop­
ment of the Basin area." A multidisciplinary Philippine project team 
was assembled, headed by an.urban and regional planner. The team was 
set up as a staff within the BRBDP and had formal consultative con­
tracts with the University of the Philippines and the Center for 
Policy and Development Studies at N.aga in the Bicol River Basin. 

The project was to develop a process that would facilitate ap­
plication of the "urban functions in rural developmentu approach .not 
only in Bicol but elsewhere in the Philippines, and in other coun­
tries. Because it was the first field application, the selection· 
and use of analytical methodologies in the Bicol project were charac­
terized by trial and error. A number of approaches were found to be 
inappropriate for the conditions and data base in the Philippines and 
had to be altered or rejected outright. Basically, the steps followed 
were: 

a. Socio-economic, demographic and physical profiles 
of the municipaliti.es (similar to counties) to 
serve as an inventory for comparative analysis 
and baseline data. 

b. Analysis of the existi.ng hierarchy of settlements 
to determine centrality (relative importance) of 
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centers, the relative complexity of their functions, 
and the ~anki.ng of settlements • This analysis was 
attempted thr.ough a series of three methods, each of 
which was foun.d to be an improvement on the last, 
namely: 

(1) A Guttman scale analysis of built-up complexity 
based on municipality profiles; 

(2) Calculation of weighted centrality by assigning 
predetermined weights to different functions; 
and 

(3) A scalogram analysis for the 120 most important 
population centers (or built-up areas) in the 
basin. The scalogram proved ·to be an extremely 
useful graphic inventory and display of the 
presence or absence of key functions in a 
regional hierarchy of centers (see illustration 
in Figure 1). 

c. Threshold analysis to determine approximately what 
population size is needed to support a given level of 
services. 

d. Linkage analysis (including mapping and overlays) to 
determine the extent or lack of physical and economic 
integration among centers, and between centers and 
their hinterlands. Separate analyses were done for: 

(1) Transportation and physical linkages, 
(2) Economic and market linkages; 
.(3) Service linkages; 
(4) Social linkages; and 
(5) Administrative, political and government linkages. 

Findings and recommendations. The findings of the analysis con­
tain a number of surprises and have significant implications for this 
and other river basin development schemes. It was found that: 

a. The Basin is not a cohesive economic region as assumed, 
but rather a collection of six micro regions with little 
or no economic interaction among them. 

b. The present boundaries of the Basin, based on purely 
hydrographic considerations, are not realistic from an 
economic development standpoint. 
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Figure 1 
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c. Transport links between centers and their hinterland 
regions are woefully deficient. 

d. There is a paucity of markets and market towns within 
the hierarchy, leaving all areas seriously under­
serviced except for a narrow axial strip between the 
major centers at opposite ends of the region. 

These findings led the team to recommend a number of actions: 

a. Developi.ng a more complete transport net, focusi.ng 
particularly on the grave deficiencies in the farm­
to-market road system. 

b. Fosteri_ng the development of many· incipient, poorly en­
dowed centers away from the more prosperous axial strip 
in the Basin; these centers were pinpointed through the 
analysis. 

c. Developing minimum packages of investments to bring the 
three major types of centers in the Basin hierarchy up 
to some minimal standard. 

The extent to which these recommendations have been actually 
implemented is not known as of this writing, we have been informed 
that they have stimulated and influenced the pattern of private and 
commercial investments in the Basin. 

In addition to these findings and recommendations that were 
derived from the analysis, the exercise produced a number of useful 
outputs. These included a statistical compendium and bibli.ography 
of data sources, analytical maps, the scalogram, a core of trained 
professionals, a body of literature, and an increased awareness in 
the Philippines of the concepts and methods involved. The approaches 
used now are taught in the universities, and are being applied by 
the Philippine government in planning for development of the remain­
ing major river basins. 

Lessons from Bicol. First, the project was data intensive and 
extensive; if anything, it erred on the side of collecting too much 
data. This was understandable since the Bicol project was the first 
of its kind. However, in future projects there should be far greater 
selectivity in data collection. For example, it would be useful to 
ask about each set of data collected: how will this help indicate 
gaps and weaknesses in the urban functions supporting rural develop­
meht in the region? 
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A second lesson is that the Bicol analysis did not get down to 
identifying. specific projects to be undertaken. This has since been 
corrected. It is now accepted that the ultimate objective of these 
analyses is the identification of a portfolio of projects, screened 
for economic feasibility and relative priority, and presented in the 
context of a plan or strategy for stre.ngthening urban functions in 
the rural development of the region. This, of course, requires more 
ti.me and resources than were alloted to the Bicol project. 

Finally, even th~ugh the Bicol project did provide for partici­
pation of local and other government authorities, it did not have 
any input from the farmers, who are the intended beneficiaries of 
the project. The involvement of the local rural or "target11 popula­
tion in the decision process becomes especially important when the 
program calls for the identification of specific projects. The 
location, nature and mix of projects such as farm to market roads, 
improved market, storage and processing facilities, and agricultural 
credit services, to name a few, are of critical importance to the 
farmers. 

Other Pro]ects 

There were two companion projects to the Bicol activity which 
followed and in which we were able to incorporate the Bicol experi­
ence. These were projects in Upper Volta (involving two separate 
regions) and Bolivia (where the project is beginning in one r.egion 
but could spread to six). In both projects, the end product is to 
be a portfolio of projects and a planning framework for the region 
covered. 

Upper.Volta project. Obviously, sub-Saharan, landlocked Upper 
Volta is drastically different from the tropical, archipel.agic Phil­
ippines. The hierarchies of centers in the two Upper Volta regions 
--the Eastern and mid-West regions--are ~ar less complex than the 
system of centers in the Bicol River Basin. For eAample, in the 
Eastern Region, the largest center is Fada N'Gourma with a popula­
tion of roughly 14,000. Fada is like a large village. It contains 
a very modest market, a prefecture headquarters, regional offices of 
several ministries, a hospital, a secondary school, a bank and a 
technical training center for artisans, mechanics and craftsmen. It 
does not have central electricity, piped water or paved streets. 
This is the capital and largest city in a region of almost 50,000 
square kilometers and a population of some 400 1 000. The mid-Western 
region is half the size of the Eastern region but has twice its popu­
lation. The largest city is Kondougou with a population of more than 
40,000. As the_tjli~Ji largest city in the entire country, it bears 
the physical characteristics of a city. It has a host of functions 
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and services and ari impressive market which services a wide area. 
In a scalogram analysis of the regional hierarchy of centers, Kon­
dougou was found to have 3 7 func'tions • The next largest towns in 
th'e mid-West Region, Reo (15,000) and Yako (10,000f, had 12 and 10 
functions resp.ectively. Seventy-eight percent of the centers in the 
region had 2 or fewer functions. 

It is easy to see why the project team rejected complex quanti­
tative analyses in Upper Volta. A single scalogram and common knowl­
edge of the two regions were used to ·identify the most important 
places. From a total of 1326 population centers, the 20 most impor­
tant centers in each region were selected for intensive ~nalyses. A 
descriptive profile of· each of these selected centers was prepared 
based on field visits, interviews and a marketi.ng study· to determine 
the nature of local markets and the extent of their geographic cover­
age. 

As of this writinq the Voltaic ~reject team is still preparinq 
the final report and regional project portfolios. However; the Ainer­
ican consultant to. the project has completed his report and the find­
ings are instructive in their considerable variance from the Philip­
pine findings. 'I'he findings and recommendations basically were as 
follows: 

a. There is little point in expanding the volume of 
services in the two regions--although additional 
services plainly are ·needed..:..:when ·the first order 
of priority should be the re.pair and maintenance 
of existing services which presently are in de­
plorable condition. These services include mar­
kets, roads, culverts, schools and dispensaries.· 

b. A service outreach dimension should be added to 
existing services. This could be accomplished by 
providing bicycles or mobiletts to nur~es, agri­
cultural extension workers and others whose ser­
vice outreach could be extended by using simple 
means of mobility. Similarly, the outreach of 
schools and rural training centers could be ex­
panded by providing dormitory facilities in the 
towns in which they are located. 

c. More responsibility should be given to the local 
level. The services system in Upper Volta is 
highly centralized, and the considerable capa­
bilities at the local level ~epresent opportuni­
ties foregone. 
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d. In this same context, local communities should be 
encouraged to levy taxes (e.g., user .taxes) so 
that existing services can ·be refurbished, main­
tained and ·'extended. 

To initiate implementation of these reconunendations the contrac-
. tor has proposed that a modest· demonstration program be started to 
restore and·repair basic services in a small number of centers. 
These centers should be selected on the basis of both their rela­
tive importance in the region and the willingness of the local popu­
lation to undertake self-taxation to continue maintenance of the · 
ae-zvicea. Decisions on what projects should be undertaken should be 
a product of local initiative. 

'l'hese recommendations obviously reflect an extremely resource­
poor situation in·which the main resource that really can be counted 
on is the people. 'I'he official final report, still in preparation, 
is expected to pinpoint locations in the two regions for specific 
follow-on activities, focussing as much on linkages up and down the 
urban hierarchy, like transport and marketi.ng, as on specific town­
based services. It also is expected to articulate a strategy for 
the spatial development of the Eastern and mid-Western regions. 

The Bolivia project. The initial site for the Bolivia project 
is the Department of Potosi, a large, mostly highland region in 
Bolivia with a population of about 660,000. Much of the land area 
in the Department is high up in the southern altiplano region of the 
Andes.between 12,000 and 14,000 feet in altitude, end in the high 
Andean valleys. Potosi is a poor region, with low per capita in­
comes and a poor agricultural base. It was mining, not agriculture, 
that originally attracted large numbers to the area. Several hun­
dred years ago Potosi City, capital of the Department with a present 
population ·of 80,000, was the silver capital of the world and was the 
larqest city in the Western hemisphere. 

A workshop was held in Potosi in January of 1980 which intro­
duced material from the Bico1 and Upper Volta projects to all who 
might be interested or involved in the project. The intended final 
products of the project go beyond what was proposed for the Upper 
Volta project. The principal ones are: 

a. Formulation of an Investment Framework: translation 
of the spatial analysis into an investment strategy 
which identifies projects and programs that will be 
needed to solve major development problems, to 
strengthen and articulate the regional spatial 
structure, and to integrate urban and rural areas 
within the Department. 
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b. Identification of Projects: formulation of "invest­
ment packages" for different locations·within the 
Department, and combination of the investment packages 
into a priority-ranked and appropriately sequenced 
investment budget for the development of the Depart­
ment over the next five years. 

The project also calls for an evaluation system for monitoring 
implementation and impact and creation of a continuous planning pro­
cess for spatial development of the region. The analytical steps 
reading leading to the "outputs" of the project include: (a) base­
line analysis; (b) spatial systems analysis; (c) linkage analysis; 
(d) analytical mapping; (e) analysis of unintegrated and poorly 
served rural areas; and (f) identification of spatial and functional 
gaps. The Potosi Department is only one of six participati.ng in a 
major rural and regional planning program in Bolivia, and it is an­
ticipated that once the methods developed in Potosi are tested they 
will be adopted in the other five Departmental regional planning pro­
grams. In fact, the methodology presented for P.otosi was sufiici­
ently well received at the outset that it may be picked up by some 
of the other Departments even before testing in Potosi. 

Participation by the target population was lacking in the Bicol 
project, as noted, although in Upper Volta it was addressed to some 
degree through the intensive interviewing involved in developing pro­
files on each of the selected centers. The need for a participation 
element in the Bolivia project was highlighted at the January 1980 
workshop: for example, one of the Bolivian engineers asked how the 
analytical process outlined above could lead to 11 investment pack­
ages" that were reflective of needs felt by the fanners, who, after 
all, are the intended beneficiaries of the project. The problem is 
twofold: (a) how to obtain the information from the farmers and 
other rural residents, and (b) how to convert th~t information into 
data that could be utilized effectively by the planners~ A report 
on this rather delicate problem was commissioned entitled, Public 
Participation in Regional Development Planning: A Strategy for Pop­
ular Involvement, by the Development Group for Alternative Policies. 
It identifies six basic approaches for eliciting rural input into the 
planning decision process, and describes the advantages and short­
comings of each. It also suggests how the information obtained 
through each approach may be integrated into the planning process and 
sets out as one option, a technique, CODINVOLV, which converts quali­
tative and declarative information and responses into quantitative 
punch card or computer data. The six approaches set out by the re­
port as illustrative mechanisms for popular participation in regional 
development planning are: · 
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a. · 110ne on ·one" approaches ~-e .• g., personal interviews, 
questionnaires, household ·surveys, and individual ob­
servations · (for example, by a trained· anthropol.ogist)". 

b. Communication with c·ommunity" leaders·, e.g., vill_age chiefs, 
traditional leaders, and other local spokespersons. 

c. Interaction through community meetin9s, specifically 
called meetings or public hearings--a process requiring 
considerable skill and sensitivity.· · 

d. Interaction with re~resentative commtinity and multi­
village .organizations, e.g., church groups, women•s 
groups; and neighborhood councils. 

e. Interaction with representative functional organizations, 
probably more effective as an entry point in participa­
tion than as the final word on local views. 

f. Consultation with r·egional .organizations; such as regional 
planning .and development authorities and regional corpora.­
tions.' 

In the case of Potosi, a combination of interaction with regional 
level organizations and with village leaders may be the most appropri­
ate of the approaches to apply. This remains to be determined, and 
plans are underway to build the participation element into the Potosi 
project. Whichever approaches finally are employed, the chances for 
success are enhanced by the fact that it was local planners who first 
perceived participation as a need. 

Qn the other hand, participation in the Potosi project will be 
complicated by a condition which frequently confronts development 
planners and decision makers. Basically, the whole region is under­
serviced and agricultural potential is limited.. Hard decisions will 
have to be made about which areas should be given highest priority. 
The choice will be between those which are poorest and have the least 
productive potential and those which are relatively better off and 
have greater potential. These are not choices that can be made 
tr.rough the participation process. 

Conclusion 

It is too early to assess fully the impact on rural and regional 
development programs of strengthening the rural service functions of 
urban centers. However, the logic of the concept and of the methodo­
logy by which it may be applied to a field situation is gaining in 
acceptance even as further testing is in process. Reportedly, the 
approach is being applied widely in.the Philippines and appears to 

43 



have made a lasting impact on the nature of rural and regional plan­
ning. Additional field test applications ·of the urban-.functions•in_. 
rural-development approach with an added beneficiary-participation 
element are underway in Guatemala and Cameroon, and planned for Suda11. 
Related AID-assisted projects are at various stages of development in 
Kenya, Peru and the Dominican Republic. India ·and Taiwan also have 
experimented with the approach. 

There is little doubt that the models of the literature have 
been translated successfully to field applications. Next steps will 
include an assessment and synthesis of the collective analytical and 
planning experiences, followed by a longer-term evaluation of the 
impacts of these projects on the progress of rural and regional 
development. · · 

[Extracted from a paper delivered 
to the 8th PTRC Seminar on Urban 
and ~gional Planni.ng in Develop­
ing Countries, University of 
Warwick, England, July 1980.] 
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U.S. Private Voluntary Organizations 
Assisting Third World Development 
John G. Sonuner 

[The tenn private voluntary ~rganizations, ~breviated here to PVOs, 
refers to non-profit groups formed by private citizens outside govern­
ment, using money that is contributed voluntarily. Such groups are 
found by the thousands in the United States, as in other countries, 
created for a great variety of purp0ses. Here we are concerned only 
with the more limited number of them who work overseas in develeping 
countries, and whose activities serve the development of those coun~ 
tries in some way. Some of these organizations are based on religi~ 
ous groups; .others are not. Some of them have very narrowly defined 
purposes--e.g., to provide one particular service to a limited area 
or group. Others may have very broad official objectives--to serve 
humanity, especially the ill, the hu_ngry, etc. Whatever the official 
aims, we consider here what organizations actually do and where they 
do it--i.e., those who contribute to developmental purposes in the 
Third World. It must be recognized that in recent years a number of 
these PVOs have been working closely with governments, both in Ameri­
can and European overseas programs and in national government pro­
grams of developing countries. This means that some of their income 
may not be private. But they retain their private identity and free­
dom to choose what they will or will not do, with or without govern­
mental contracts or cooperation. They would not exist without pri- · 
vate v~luntary funds, and their methods of working tend to differ 
from those of government .agencies. 

This article provides an overview of the different kinds of develop­
mental activities undertaken by PVOs, and discusses a number of 
issues that have arisen in that connection.] 

Private and voluntary activities in the Third 
World can be classified for purposes of this discus­
sion under two main headings: relief, and development. 
While not all agency repr.esentatives observe a sharp 

Mr. Sonuner was with the Overseas Develop-
'ment Council, is now a Special Assistant 
to the Administrator of the U.S. Agency 
for International Development, Washing­
ton, D.C. 
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distinction between the two types of· activities, it is critical to 
draw one, since they focus on two fundamentally different problems. 
Indeed, the failure to observe the distinction has resulted in much of 
the frustration over aid in the past.' Relief, after all, attempts to 
fill stop-gap needs for human survival. Development efforts, on the 
other han.d, have--or should have--as their goal the achievement of 
improved standards' of living, (defined on 'a variety of planes) and 
the capability to be self-·sustaining into the future. There are 
borderline cases where short-term 'relief programs may pave the way 
for longer-term developmental efforts, but 'too often this transition 
is not made. 

The voluntary agency trend is now to emphasize development as 
much as relief, based on a growing recognition that if solutions can 
be found for the root causes of poverty, then ultimately one can 
break out of its "bottomless pit" and, among other things, be better 
able to cope with disasters as well. Yet 'there is still a certain 
ambivalence in aqency proqramminq, an' ambivalence that derives partly 
from pragmatic perceptions of diverse needs and partly fran the con­
flicting signals given by different types of donors. Human nature · 
being what it is, the movement toward "development" is inevitably in­
fluenced by the lure of the dollar. In general it has always been 
easier to obtain private individual contributions for relief after 
well publicized disasters than for less dramatic, longer-term endeav­
ors. Among some outside funding .agencies, however, most notably the' 
u.s. Agency for International Development since 1973, there is cur­
rently a clear emphasis on supporting PVO programs aiming for long~ 
term development results. The American public, on the ·other hand, 
has barely begun to make the transition to understanding the longer­
range complexities of development, although it responds most ge.ner­
ously to emotional relief appeals. Agencies must understandably maxi­
mize income, and this encourages them to be as ambiguous as possible 
about their goals and ideologies. Ambiguity incre.ases the number of 
contributors to whom agencies may appe.al; it is therefore a rational 
strategy for fund-raising agencies to 'becloud their policies in a 
fog of ambiguity.' It is this dichotomy that may partially explain 
the curious mix of programs that emphasize both visible short-term 
and less visible long-term goals to please both types of supporters. 
At the same time, the 'tendency to blur relief and ·development may lie 
in a failure within the organizations themselves--their boards and 
executive ranks--to comprehend fully or agree on ·what is meant by 
"development." 

For purposes of discussion, and notwithstanding considerable 
overlapping, one can group most efforts of private 'and voluntary or­
ganizations in development under three headings: development of phys­
ical and income-generating infrastructure; development of institutions; 
and development of human resources. The first type of effort refers 
both to the building of physical infrastructure such as roads, ~r~iga-
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tion works, and.industrial installations, and to providing other types 
of production-oriented inputs such as seeds, pumps, and ·fertilizers 
that directly 'or-indirectl~ give people their livelihood and susten­
ance. 

Physical and Income-Generatinq Infrastructure 

Many· private and voluntu:y o.rqanizaUons ·have contributed, ~d 
continue to contribute, to physical infrastructure development in the 
Third World. A study of aid to Brazil noted that "more than half of 
the aid·of.private bodies qoes for schools and hospitals ••• [and] that 
construction and equipment absorb almost half of the aid ••• This 
could.well be an indication 1that the criteria are often palliative or 
[reflect] the desire to achieve visible results that can qive satis-
faction to the contributor." The question, indeed, is whether those 
efforts to·create physical infrastructure are both income-qeneratinq 
and equity-promoting over the l~n9 run. Not surprisl.ngly ,' ~he l~rgest 
contributions on the physical side have come from the larqest a9encies, 
such as CARE. These efforts have made extensive use of ·u .s ~ q'overn­
ment food resources to feed workers who are organized to build up 
physical infr'astructure. 

Physical infrastructure tends to be popular with private organi­
zations, as it is with government and multilateral aid organizations,· 
for three reasons. First, as suggested by the Brazilian. example, the 
end product is highly visible, "thus demonstrating to those who have 
contributed the resources what they have accomplished (an~ making them 
happy to contribute and build more). Second, physical infrastructure 
is relatively easy and straightforward; one has only to design what is 
needed and hire people.to build it. "Self-help" programs are a more 
imaginative variation here, involving the local population assisting 
the construction on a voluntary basis, thus helping to ensure their 
continuing interest, ·maintenance support, and--theoretically--further 
particip.ation in improving their own lives thereafter. On tlie other 
hand, the local initiati've involved in such programs is ·sometimes ex­
aqgerated, with the effect occasionally be~ng 'one of simpl~ gett~ng a 
job done with cheap labor. There is also a third and more culture­
bound reason· for the popularity of physical infrastructure projects·, 
namely that because communities in the West have developed infrastruc­
tures , there is assumed to be an obvious need for physical f ac·ili ties 
everywhere. The danger lies in the Western assumption--often mislead­
ing--that a villag~ without a school or hospital automatically needs a 
school or hospital. Some.efforts that contribute through physical in­
frastructure could be counterproductive to more favorable development · 
goals by displaci.ng other less visible activities. 

Health. A case in point in the field of health is exemplified by 
a young and talented Bengali doctor who, unlike the majority of .his 
more profit-oriented pe.ers, was conunitted to improvi_ng health care for 
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the people of a rural area not far from Dacca, the capital of Bangla­
desh. Realizing that any program, to be viable over the lo.ng te'rm 
would require its own self·-financing mechanism, he devised a medical 
insurance scheme inexpensive enough for the villagers to afford, yet 
sufficient to cover at least par't of the recurrent costs of the medi­
cal services offered. Realizing, too, that local involvement was 
necessary in order not only for this particular scheme to succeed. but 
also for the people to begin to enjoy some of the fruits of broader 
developmental processes, he engaged some thirty-five committed auxili­
ary health workers to interac·t ·intensively with 'the villagers. Their 
main task was not only to cure diseases but also to convey infonnation 
and guidance on preventive medicine--for example, the need for sani­
tary drinking water and food handling, and for improving the nutrition­
al value of their diets--as well as family planning. ·Because gastro­
intestinal maladies accounted for a major share of the illnes'ses in 
that area, the need for scarce capital-intensive hospital facilities 
could be reduced by following such labor-intensive paramedical prac­
tices in the villages themselves. However, the doctor's initial mis­
take, as he himself observed in a candid moment, was to allow his owri 
ego, and that of the foreign voluntary ~gency support~g him, ~o per~ 
mit the construction of a relatively large central hospital building,· 
the grand design of which was in obvious contrast to the simpler local 
setting. As the building was going up, he observed for a time a de­
creasing sense of motivation among his staff members to mingle with · 
the poor; in the early months they had been enthused by the challenge 
of their rural development role, but they then became increasi.t:igly 
spoiled, he felt, by the rich impression created by the new hospital 
building. 

This situation and others similar to it indicate that, alth~ugh 
poor working conditions can also discou~age staff and lower morale, 
one of the problems of overfinanced infrastructure is that its osten­
tatious image (not to mention its subsequent maintenance costs) may 
conflict directly with the values one wants to encourage--or that are 
otherwise more realistic--in very poor sett~ngs. In 'other situations, 
however, buildings can have positive psychological.effectst and in any 
case they have their normal utility. Many areas, for example, con­
tinue to rely on the services of missionary hospitals. 

Agriculture. Because there are only a few voluntary ~rganiza­
tions that have sufficient resources to build many schools, hospitals, 
feeder roads, bridges, or irrigation facilities, their major .contribu­
tions to physical and income.-generati_ng infrastructure tend to be in 
the area of small- to medium-scale agricultural development. The 
classic example is what has become ·known as the Green Revolution. In 
the 1960s, new high-yielding varieties of wheat and rice that have the 
potential for multiplying crop yields were introduced into a number of 
countries. Because the new seed varieties require more fertilizer and 
more careful regulation of other inputs, especially irrigation water, 
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they have been criticized for being more helpful to rich farmers than 
to poor farmers because the latter are less able to afford these in­
puts; also, poor farmers may lack both the knowledge base reqnired to 
utilize the new technology and the risk-taking capability to try it out. 

On the other hand, many observers feel that the poor, with their 
small plots, can profit more from Green Revolution technology than can 
the rich, with their large plots, because of the farmer's greater prac­
tice of the more intensive cultivation required by h.igher-yieldi.ng var­
ieties. It is here, in fact, that the voluntary organizations have 
made particular contributions in spanning the information, technology, 
and input gaps to the otherwise ignored poor farmers. Internation.al 
Voluntary Services and the Mennonite Central Committee with their agri­
cultural technicians; Oxfam-America through its ·small but strategic 
grants of seeds and well equipment, and its institutional support; and 
World Neighbors and a whole host of church and secular organizations 
assist in promoting these new technologies. They assist in the produc­
tion not only of wheat and rice, but ·also of soybeans, vegetables, and· 
other nutritious dietary supplements previously eithe·r u'nknown in par­
ticular settings or infeasible until f aster-grow~ng wheat and rice 
varieties permitted multiple cropping patterns.and thus more efficient 
use of land. World Neighbors, for ·example, reported in 1970 .. that in 
one cooperative project with a Gandhian group in South India, "the out­
put of vegetable foods ••• gave an increase of 6,050,000 pounds or an 
average per capita increased availability of ~egetable foods of 60.5 
pounds. There was also an increase of 650 grams per person in animal 
foodstuff, largely from eggs and poultry. 11 For every dollar invested 
by World Neighbors, this amounted to an annual food value of $43 for 
local consumption. 

A linkage between relief and development programs is readily ap­
parent in the PVO response to the widespread droughts of the mid-1960s 
and 1970s in South Asia and Sahelian Africa, which served to mobilize 
effori:s in agricultural infrastructure. There have been cycles of fat 
and lean years throughout history; now it appeared that the vulnera­
bility of whole populations to climatic vicissitudes could be eased ·by 
invoking the new technologies and the affluence of the West to deal 
with the root problems of food scarcity. It thus became a l.ogical ex­
tension of relief feeding efforts to ~ig wells, construct water chan­
nels, contribute pumps, and train local people in the potential of 
agricultural advance. Church World Service, Lutheran World Relief, 
Catholic Relief Services, Africare, CARE, Community Development Foun­
dation, their local counterpart organizations (particularly among the 
churches) , and many others--includi.ng European and Canadian voluntary 
organizations--found themselves contributi.ng. 

The problem, again, .is how to make sure that this assistance 
really helps the poor majorities in the Third World. Poor farmers 
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lack risk capital to attempt new cropping methods or livestock breeds. 
The geography of irrigation and drainag·e flows does not necessarily 
coi.nci.de with equity. considerations in the sense that a dam needed to 
control the flow of water to both rich and poor farmers may have to be 
placed for reasons of nature near the rich farmer's field, which tends 
to give him control through easier access. Organizations attempting 
to introduce improved breeds of animals will naturally have more conf i­
dence in the most "reliable" farmers with a reputation for being able 
to care for them well; this is ·understandable since everyone loses if 
the animals fall into the hands of untrained farmers unable to ensure 
their survival and reproduction. Poor farmers usually have no.proven 
track record. This is why Heifer Project schemes, ~or example, insist 
that the initial, better-off beneficiaries repay their o~iginal animal 
grants to poorer, higher-risk farmers by giving them the offspring as 
they are born. Otherwise the poor would be left still further behind. 

Handicrafts and light industry. In ~any areas, private and volun­
tary efforts are directed to the encour.agement of employment:-generati_ng 
small enterprises for handicrafts and light industries. as well as var~ 
ious commercial and service trades. In Kenya, the U.S. and European 
church-supported National Christian Council trains and sponsors handi­
craft artisans; their products find a ready outlet through the tourist 
trade. Partnership for Productivity is helping with the managerial 
training required in introducing people to a variety of small business 
ventures in western Kenya. In Honduras, Technoserve has assisted in 
the establishment of carpentry shops in which the country's.timber­
growing advantages are exploited to make wooden products for export. 
The Community Development Foundation assisted ~ group of Honduran 
women in purchasing a corn-grindi.ng mill to. enable increases in their 
production of biscuits. And in Bangladesh, the Christian Organization 
for Relief and Rehabilitation, the Mennonite Central Committee, and 
Oxfam cooperated to establish the Jute Works, an organization commit­
ted to enabling women--initially widows of the Ban.gladesh liberation 
war--to achieve self-sufficiency through the fabr.icati?n of jute hand­
icrafts. By 1976 the Jute Works had an annual turnover of $500,000. 

Development of Institutions 

Less tangible than physical infrastructure, but at least as im­
portant to development, is the institutional context of planning, de­
cision-making, and implementation of ·change-oriented policies.' u~s. 
private and voluntary organizations--al~ng with the international aid 
establishment generally--have been active at several levels in both 
building and ·opening up institutions t~ give the poo~ greater access 
to planning and management resources. The foundations and university 
groups frequently help at the higher up or "apex levelsn of the govern­
ment or the education sector, and the smaller voluntary ~rganizations 
tend to help closer to the grass-roots level. 
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Plannin9 institutions. A major "apex level" activity of the foun­
dations and universities has been the assistance given to national 
planning commissions in a number of Third World 'countries, notably in 
Asia. For newly independent nations short of both material and manage­
rial resources, the need for careful planni.ng and allocation of those 
limited resources is crucial. Colonial administrations, concerned 
with political control and conunerce, were not ~rganized for this kind 
of development planning. Thus, for example, the Ford Foundation .fi­
nanced advisory teams from-HarVard University to help Indonesia and 
Pakistan, among.other countries, become involved in these countries at 
different levels of national agricultural, educational, and ma~agement 
planning under either foundation or U.S. government funding. While 
generalizations are risky, it can safely be said that these efforts 
succeeded in their goals of institution build~ng to the extent that 
they were able to recruit competent and culturally sensitive American 
or European advisors, and the setting afforded minimal local political 
and bureaucratic impediments. 

Events often take unexpected turns. In Indonesia, ri.ighly ·inten,;.. 
sive foundation-funded and university-conducted efforts to train en,;_ 
tire economics faculties served unexpected purposes when the Sukarno 
regime was overthrown in 1965/66 and replaced by General Suharto's 
more technocratically oriented government, which drafted the U.S.­
trained economists· to high government-planning posts. While the uni­
versities may have suffered, Indonesia's national economy improved 
dramatically under the tute~age of these economists. In Pakistan, 
the Ford Foundation funded high-level and competent U.S. academic as­
sistance to the government's. planning group. Political and bureau­
cratic priority was attached to many ·of the group's reconunendations, 
and the country's gross national product rose encouragingly. Yet 
there, too, events took an unforseen course. First,· in. 1968, the 
Ayub government toppled, due in some part to discontent over the un­
evenness of economic ·progress; and in 1971 Bangladesh went its sepa~ 
rate way, in part because it had been a n.egle.cted region. The Harvard 
advisory team, though perhaps as concerned as the Pakistani govern­
ment had been with equity considerations, was charged in its planning 
with a lack of .sufficient sensitivity to either Be.ngali or poverty­
group needs; and the Ford Foundation was jolted into undertak~ng iri 
1969 an introspective post-mortem of its role in assist~ng those 
planning efforts. 

Research ins ti tut ions. If policymaki.ng is partially based on 
political judgments and realities, it must also draw on knowledge de­
rived from research. U.S. private assistanc~ groups have made major· 
contributions here too. They have supported academic institutions 
and field-oriented institutions on the principle that Third. World de­
cision making should be based, at least in the long run, on Third 
World research. 
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Agriculture is ~ good case in point. While voluntary o.rganiza­
tions have been instrumental in spreadi.ng Green Revolution technol.ogy 
among the poor farmers, the foundations--principally Rockefeller and 
Ford--are responsible for establishing and fundi.ng the centralized 
research institutes that developed the new technology initially. In 
fact, there are now nearly a dozen such institutes linked ~oge~her for 
support thro.ugh the Consultative Group on International Agricultural 
Research, which operates under the auspices of the World Bank, Food 
and .Agriculture Organization, and U.N. Development Programme. Their 
research covers a wide range of products and local conditions, in­
cluding crops such as wheat, rice, various tropical agricultural pro­
ducts, coarse grains (millet and sorghum, for example), and potatoes. 
If one adds in the research institutes• country-level affiliates in a 
number of Third World nations and considers the amount of new food 
production resulti.ng from the new technol.ogy, the network has proven 
to be an inunensely significant one that represents perhaps the greatest 
single contribution of the private nonprofit sector to world agricul­
tural development. 

Broad-based community development institutions. Conununity devel­
opment theorists and practitioners have long held that broad-based 
participation on the part of all segments of a local conununity is 
necessary if equitable development is to occur. one form of institu­
tion building in the Third World that is directed to these goals is 
represented by U.S. cooperatives. The zeal that has gone into spread­
ing cooperative structures for housing, rural electrification, small 
enterprises, credit unions, and so on often .appears at least as in­
tense as the zeal that infuses religious missionaries. Because coop­
eratives have been successful and influential forms of social and eco­
nomic organization in parts of Europe and the United States, they have 
had considerable political support in the U.S. Congress and in U.S. 
AID, and are seen by many, like physical infrastructure, to be essen­
tial to development in the Third World. Indeed, co-ops have succeeded 
in a number of Third World settings, particularly in parts of Latin 
America and Asia. Some other societies, particularly in their more 
traditional sectors, are culturally less receptive to the Western 
style of cooperatives. Village-level co-ops, not surprisingly, work 
best where social and cultural homogeneity is greatest. The fact that 
inequity rather than homogeneity is characteristic of many Third World 
societies makes the co-ops, like other forms of organization, suscep­
tible to manipulation of the poor and impotent by.the rich and em­
powered. 

One of the more interesting models for promoting development is 
that employed by some private. groups in the field of credit in Latin 
America. Because the credit gap is one of the major constraints to 
development in a number of Latin American settings, a variety of out­
side assistance· agencies, both governmental and private, have attempted 
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to help in that area. Yet worldwide experience has shown that credit 
in the absence of necessary technical assistance and overall super-­
vision is·either insufficient or, where it profits the wrong people, 
counterproductive. Thus, both the Pan American Developmen.t Foundation 
and the U.S. Credit Union National Association (CUNA) have assisted in 
the formation of associations throughout the continent that dispense 
not only credit but also technical and supervisory support to local 
cooperatives and other groups. As a result, no doubt, of their ap­
proach, their loan repayment rates are very high, in sharp contrast to 
the repayment rates of governmental and other lending institutions of­
fering fewer support functions. In Honduras, for e·xample, the private 
co-op repayment rate was about 88 to 90 percent in 1975, and the govern-

. ment co-op rate was about 65 percent. The Honduras case is of i'nterest · 
in another sense in that at least one major private credit ~rganization 
has been a member of a larger institutional grouping called CONCORDE, 
the other members of which are engagec.l in e·ducation (including the in­
fluential radio schools), technical assistance, and various 'types of 
conununity development activity. Through the joint programming that.is 
thus possible, the impact of the indi.vidual component inputs' is ~agni­
fied. 

Another attempt to institutionalize participatory development at 
local levels is reflected in the methodology of the Community Develop­
ment Foundation (CDF) , also known (mainly for fund-raising purposes} 
as the Save the Children Federation. CDF insists that the inputs it 
provides and the activities it· supports must be. governed .. by a committee 
on which all local groups are represented--rich and poor, powerful and 
powerless, men and women, and whatever variety of castes and- .religious 
groups may be present in the particular area. Theoretically, this 
could have a significant impact in many situations, for traditional 
societies are often not known for their democratic "one person, one 
vote" modes of governance or for representation of al~ groups in the 
governing process. In practice, therefore, such efforts are fraught 
with difficulties. For example, it is not clear, if an issue arises 
in which the local committee and CDF representatives have differ~ng 
views; that the committee will always prevail; nor is it clear- that 
broadbased decision-making would be applied more generally to non-CDF 
funded activities that would continue into the future. The point ·is 
that local traditions and patterns of organization tend to be strong; 
transitory outside projectizi.ng, no matter how well funded, ;is usually 
unable to force permanent change of this nature without traditionalist 
reinforcement. 

A further example of efforts to institutionalize. increased parti­
cipation can be seen in the growing number of programs currently being 
promoted by some private an.d voltintary organizations, µicluding CDF ,· 
t9 enhance women's roles in development. Development planners in the 
host countries have not always taken this new concern seriously, 9on-
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sider~ng it to be an export of a Western movement that has little ap­
plication to their societies. Ye~ the women's movement has-developed 
its own manifestations in the Third World, and increasingly, groups 
of Third World women are exerting pressure on their ·governments to 
respond to their needs and action priorities. 

Churches. Among the major institution builders overseas are the· 
churches. Aside from their efforts to build local church groups, they 
have traditionally been very active in creating hospitals· and scho~ls. 
Indeed, they were in some areas the original ·institution builders, 
respons_ible for establishing the schools and coll.eges that trained. 
many of today's most prominent Third World leaders. Today the major 
Catholic and Protestant denominations are increasingly channeling 
their support to the Third World through their lac.al religious ·affili­
ates, partly in recognition of the substantive desirability and long-. 
term efficiency of such an effort, and partly in view of the political 
sensitivities toward outside religious groups on the part of many 
Third World governments. Thus Catholic Relief Services, like the 
worldwide Catholic hierarchy, has given pri.ority to building up the 
capabilities of Caritas or other local Catholic assistance. organiza­
tions in countries where CRS works; and the (Protestant) Church World 
Service, like the World Council of Churches network as a whole, has 
assisted the various national Christian councils of Asian, African, 
and Latin American countries. CWS, at the same time, has moved in­
creasingly from an emphasis on projects or p~ograms to one on.the 
quality of interpersonal and interinstitutional relationships, simul­
taneously increasing the size of its own international (as opposed tci 
U.S.) staff and the range of its multilateral approaches. Much the 
same has been true of the smaller Quaker and Mennonite bodies. 

In the preceding pages, examples of some of the PVOs' major in­
stitution-building efforts have been described. But there are also 
dozens more that could be cited: the various national volunteer 
corps for student an~ youth involvement in the Third world which 'Were 
given a significant impetus by the U.S. Peace Carps; the Peace Corps 
itself, which was substantially modeled after the earlier volunteer­
sending programs of the International Voluntary Services and the Amer~ 
ican Friends Service Committee; the YMCA and YWCA-movements, ~hich 
involve young people in group activities, sports, ~d training pro­
grams; the ·4-H clubs for rural youth leadership development;'. the· Sal­
vation Army; ·the Red Cross, which began in Europe in the nineteenth 
century and soon became an important international movement, institu­
tionalized in the form of national organizations in nearly every coun­
try of the world; the Boy Scouts and Girl Scouts, which .began in the· 
United Kingdom with Lord Baden Powell and which, with both.colonial 
European and U .s. encouragement, extended thro.ughout the Third World; 
a variety of u.s. and European child adoption and other welfare agen~ 
cies; and CARE and Catholic Relief Services (cited e~rlier), whi.ch 
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played both initiat~ng and exemplary roles in the institutionalization 
cf.social welfare functions both in governments.and in the voluntary 
sectors·of Third World countries. 

u.s~ and European private and voluntary organizations have done 
much to encourage appropriate adaptations of indigenous institutions 
for welfare to current. realities. The ins ti tuti.ons they have sup­
ported have sometim•s had largely palliative effects, but other times 
have ·contrib~ted to broader 'changes in favor of greater equality of 
opportunity for the poor. The 'analytical problem is that the positive 
and negative results of institution: :building--particularly insofar as 
they 'abet access and equality of opportuni'ty 'for the poor--are ·far 
harder to assess than those ·of physical infrastructure. Still harder 
to assess are the results of human resource development. 

Development of Human Resources 

While virtually any developmental activity affects human re­
sources, those·that·place-primary emphasis·on their improvement are 
considered here. The gamut is broad, ranging from social welfare 
and child adoption sc.hemes at one extreme, 'through education, to 
"consciousness raising" leading. to the possibility of .more radical 
ch8:Jlge at the other." In between lie people-to-people volunteer ef­
forts, scholarship programs, skill-training 'efforts, "technical as­
sistance," and, of course,' the religious .efforts of the missionaries. 

Social welfare. The most str~ightforward way to· affect human 
resources is through direct gifts and provision of services to poor 
people. The child sponsorship agencies, such as Christian Children's 
FUnd and Foster Parents Plan, are typical here in that they raise 
money from U.S. "foster parents" and convey it (after covering admin­
istrative expenses) to a particular child in the Third World. The 
voluntary organization is thus providing a brokerage service between 
two individuals who then exchange lett.ers periodi.cally to enliven 
this.mutual involvement. Partly because the notion of pure handouts 
and·their implied paternalism have come under increasing attack, both 
in the West and in the Third·World, the child sponsorship agencies 
are increasingly applying portions of the donor gifts to s'ervice pro­
grams · benefi.ting not on.ly the child but the larger family and commun..: 
ity as well. ·Foster Parents Plan in Colombia,· for example, divides 
the $16 contributed monthly by each parent by giving $5 directly to 
the child, applying $6 to community services 'such 'as education and 
heal:.th, and leavfng approximat~ly $5 for administrative expenses. In 
this way the organization is better able to ensure that at least some 
of the funds are utilized for the general well-being of the child and 
family, perhaps in ways that improve their long-te'rm development out­
looks. On the other hand, the child sponsors.hip agencies still justify 
their.direct handouts--the monthly.grants plus special holiday gifts 
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frequently sent by the foster parents--as increasing the participation 
of recipient families in their own development. Indeed, .. they aique, 
it is in some ways better to give cash, for it can be spent according 
to the families' own priorities rather than in a~~ordqnce with some 
one who decides from outside what is best for them. 

Another example of the social welfare approach to human resource 
development is that of the Salvation Army and the variety .of schools,. 
daycare centers , and programs for the aged and handicapped·. conducted 
by them and by a number of other religious groups. In Kenya, ~or ex~ 
ample, the Salvation Army has established ·literacy and homemaking cen­
ters for teenaged girls, training in farming and bee-keeping, and voca­
tional workshops in schools for the crippled and blirid (the Salvation 
Army being the first in Kenya to assist in the latter area). Many 
other religious and non-religious groups have assisted in similar ef­
forts in some of the most remote parts of the world. Of course, some 
observers would say that these are not developmental activities, be­
cause most are dependent on continuing foreign funding, generally ori 
the foreigners• terms. At a differe.nt leve·l, howeve'r 1 ·these ·activi­
ties are encouraging the development of a generation of people who 
could, in turn, affect general conununity ·advancement in the long run. 
This suggests, therefore, that one should judge the developmental ef­
fects of such efforts as much by their impact on peopl,e as by their 
impact on institutions~ as long as dependencies on unsustainable out­
side funding sources are avoided. 

The hallmark of the private and voluntary ~rganizations has been 
their ability to concentrate on the more human aspects of development. 
Founded on the notion of people-to-people assistance--this elei4ent 
primarily distinguishes their efforts from governmental ones--their 
typically small size, humanitarian motivations, and overall ethos com­
bine to reinforce the personal approach. Even though a negative re­
action to the too-fuzzy humanity of the past has begun to lead some · 
organizations to more technocratic and bureaucratized approaches today, 
such organizations still tend to have advan~ages over l~rge official 
and multilateral efforts. 

Training and technical assistance. One of the most useful con­
tributions of private organizations has been the provision of fellow­
ships for study abroad, enabling thousands of Third World nationals 
to learn the skills necessary for managing modern economies and tech­
nologies. The endowed foundations have been particularly active in · 
this arena, not only in funding students but also in sponsoring joint 
research efforts, conferences·, and other forums where Third World 
people can come together with each other and with their peers from 
the West. Of course, not all aspects of this coming together are 
positive for development1 training in the West has· come under fire 
for tending to alienate the trainees from the realities of their own 
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national situations when they return, or their failure to return home 
after training. Many people have also criticized the Western exporta­
tion of the ·"jet-set scholar" phenomenon. .In .an .interdependent world,· 
however, sharing ·must be presumed better than not sharing, the vitai 
point being the need to ensure equitable sharing of opportunities for 
knowledge .. both within societies and across national boundaries. 

Partly because of the brain-drain problem--the non-return of 
trainees from abroad--but also because much of 'the overseas training 
has proven less than ·.relevant to location-specific Third World nee.ds, 
private ·assistance efforts are increas~ngly focusi.ng on traini.ng con­
ducted within the individual country itself or in analogous Third ' . World settings. The Ford Foundation, for example, has moved very 
substantially in the direction of funding Asians to study in Asia, 
I.at in Americans in Latin America, and s.o on. Thi~ permits grappling 
with local problems in "field" situations and with peers who have had 
experience in solving them. In a period of tighter funding for such 
programs, it also means that each dollar spent will go farther, given 
the lower transportation and living costs involved.' The transition 
is not an easy one; Sri Lankans accustomed to the glamor of a British 
university experience find that studying in neighboring Indian ·insti~ 
tutions provides a less prestigious credential upon their return home. 
Some, of course, see the logic, especially as certain Third World in­
stitutions have gained sufficiently in competence and prestige to 
serve as regional resources. An extension of this trend is. for short­
term training to be conducted by Western technical specialists in the 
particular Third World country itself. While numerous trade-offs are 
involved in deciding whether to provide training by exporting students 
or by importing experts, increasingly the pref.erence is for local 
training, which can have a broader impact by ·exposing more people to 
foreign specialists while at the same time ensur~g relevance to ·a 
specific Third World country's conditions. 

"Technical assistance"· is a term that has been used almost ·inter­
changeably with "development assistance" for voluntary agency efforts 
(and also for organizations like.the Peace Corps). It describes much 
of the rationale behind several volunteer-sending organization: Inter­
national Voluntary Services and the Mermoriite Central Committee,. with · 
their technical agriculture and public health specialists; some of the 
cooperativ~ 9rganizations, with their specialists in credit and co-op 
management; some of the member organizations of PACT, with their small 
enterprise bac.kgrounds; and most pertinently for VITA, which serves as 
a source of information on increasingly popular village technologies 
for Third World development organiz.ations. The purpose of technical 
assistance is to transfer improved techniques of agriculture, public 
health, education, nutrition, and management to people in the 'l'hird 
World. In recent years, increasing attention has been given to struc­
turing these transfers to increas'e the certainty that 'those trained, 
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or exposed to the techniques as ;ecipient-country "counterparts 11 will 
fill critical roles in their count.r~es 1 development efforts, thus 
multiplying the initial contribution of the foreign volunteer. This 
has happened to an impressive extent in many places; yet technical 
skills are not being transferred in a vacuum, and political, adminis­
trative, and large.r economic imperatives still play the largest roles 
in affecting th~ fates of individual technical assistance ·efforts. 

Consciousness raising. In some kinds of situation~ .~oreign volun­
tary organizations are confronted with a choic.e between providing pal­
liatives within an "unjust 11 system or trying to change that sys.tern. 
~he concept of consciousness raising finds its most articulate expres­
sion in the writings of the Brazii'ian educator, Paulo Freire. Freire •·s 
experience with people in northeast Brazil led him to the observation 
that people are exploited or otherwise fail to realize their full hu­
man potential because they are not aware of their situations, of the 
factors that cause them ~o be as they are, and of their potential op­
tions for self-improvement and self-actualization. Thus he advocates 
an educational method that would enable people to ch~nge such struc­
tures through a "critical consciousness raising" process that leads to 
"appropriate actions." Traditional forms of ·learni.ng are of no use un­
less people can apply what is being taught to their daily lives and to 
ways of improving them. Traditional extension programs and other de­
velopmental activities may be similarly useless, even if they are 
focused on helping the poor, if the poor do not know how to interna­
lize their meaning in order to take optimum advantage of them. Be- · 
cause Freire insisted on a methodology that would not explicitly iri~ 
cite rebellion--after all, this would be tantamount to using poor 
people as fodder for someone else 1 s revolution--his notion of consci­
ousness raising calls for a subtle self-questioning process by which · 
alternative courses of society and action can be explored. It is 
essential to his methodology that the search for solutions be initi­
ated from within the group so that the group determines its own 
actions with all the dignity that such internalized responsibility 
implies. Indeed, it is this element that dist~guishes the conscious­
ness raising approach from the more traditional forms of community 
development in which many voluntary organizations have been involved 
over the years. 

The consciousness-raising approach is comi?g to the fore in some 
development strategies ·discussions, and practical applications are 
being attempted i.n Tanzania, Guinea-Bissau, Thailand, Bangladesh, and 
India, as well as in Latin America and no doubt in other places. Many 
consciousness-raising efforts in Latin America--indeed, most of the 
nonunion, nonparty development activities--have been initiated by the 
catholic church. While the theoretical virtues of the approach seem 
clear, its relatively recent application as well as the difficulties 
inherent in its implementation have meant a paucity of current evi-
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dence ·as to its effectiveness in.actually.enhancing the possibilities 
for.improvinq.people's lives. 

cultural awareness, as an·intrinsic part of consciousness rais~ng 
in the sense that an image of one•s individual and conununity identity 
is.a necessary·prelude ·to sound development, is an area in which some 
PVO activities are in evidence. The JDR III Fund,. the Asia Foundation, 
the Ford Foundation, and Obor have recognized the importance of local 
cultural e~pression as a concomitant of development, each pursuing 
articulated needs in its· own .individual way. John D. Rockefelle.r's 
JDR III ·Fund was a pioneer in offering support for the preservation 
and development of Asian arts •.. The Asia Foundation, which funds a 
variety of training activities, has been especially innovative in its 
support for training Buddhist monks in Thailand to become involved in 
local development activities in ways culturally relevant to the strong­
ly Buddhist traditions of that country and its people. The Ford Foun­
dation's overseas cultural involvement has been recent1 although its 
support·of archeological and .arts activities constitutes only a small 
share of its overall budget, that support·is significant in symboliz­
ing the recognition that there is more to development than economic 
indicators alone. Obor, a small organization·run on a shoestring bud­
get~ is dedicated to the publishing of books in the Indon~sian lan­
guage in order to encourage·indigenous discussi'on of. development 
topics that were earlier the exclusive province of the foreign-
lanquage•speaki~g elite. · 

Measurinq Success and Failure 

Were development an end product rather than a process, it might 
be relatively easy to evaluate programs aimed at its achievement. One 
could decide on certain attributes--cash income, literacy, caloric in­
take, mortality rate, days lost to work through illness, or whatever-­
and conclude whether one's "development" efforts had succeeded in mea­
surable statisticai terms. The measuring could be done on national, 
provincial, district, conununity, and even individual family levels. 
There would always·be a problem of separating the foreign aid influence 
on any given situation, but one could presumably cope with this problem 
through analysis and conunon sense. 

Development, however, is not so much an end product as it is an 
historical process. Grappling with far more than the amelioration of 
poverty., it involves the very essence of the whole person with his 
self-reliance, sense of dignity, and culturally defined spiritual at­
tributes. It is nearly impossible to evaluate success on these ex­
alted planes other than through highly subjective, sensitive inter~ 
actions with the local group that is being aided. However, it is use­
ful to survey how various types of private and voluntary organizations 
hav~ grappled with the effectiveness question--a question of concern 
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not only to individuals involved in the development process but also, 
increasi:ngly, to the funding agencies that choose whether or not to 
support the voluntary ~rganizations. 

Until the past few years, everyone talked about evaluation, but 
few did anything about it. It was widely felt that the private human­
itarian agencies, many of church origin, were effective simply because 
they were 11doing good; " missionarie.s were acti_ng as witnesses to God• s 
works on earth, and they interacted with the poor; these were good 
ends in themselves. Their relief and rehabilitation programs. ·distri~ 
buted goods from the rich to the poor; this could hardly be anything 
but laudable. Their motivations, too, seemed pure. What more was 
there, then, to evaluate? As times and standards changed, doubts in­
creased--doubts fostered by widening gaps between rich and poor; by 
disillusionment within the United.States that aid to the Third World 
was not having the same effect as it had had in Europe; by a growing 
rec.ognition of the existence of .poverty and injustice at home in the 
U.S., as illustrated by the civil rights movement; by the decline in 
overt cold war competition; and by all the basic reassessments of 
American values, identities, and interests that these developments 
helped spawn. Simultaneously, increasing concern was bei.ng expressed 
within the Third World co\.intries--concern that having shed their colon­
ial chains, they still found themselves affected by new manifestations 
of Western paternalism, including those inherent in the classical aid 
relationships. This considerable flux in the self-perceptions of both 
sides is leading to new ways of assessing successes and failures, and 
to new modes of joint action in the future. 

All this is not to say that a number of organizations had not, 
in their own ways, . already been giving attention to assessi.ng. grant 
and activity performance. Yet it is fair to state that for the major­
ity of organizations, especially those ·receiving U.S. government funds, 
it was the 1973 Foreign Assistance Act that spurred what has now be­
come a real trend toward more regular evaluation. The 1973 foreign 
aid bill provided a clear mandate to the U.S. Agency for International 
Development to channel more of its funds through private and voluntary 
organizations. The congressional debate made it clear that support 
for official aid, having already significantly declined, would decline 
further, or even disappear, unless it could be shown that poor people 
rather than rich elites and military causes were benefiti.ng from it. 
By 1974, therefore, AID was propagating the virtues of the logical 
framework matrix (the 11 logframe 11'>.as a methodology for impelling pro-. 
per planning and evaluation of foreign assistance projects. (see 
Development Di9est, July 1979, pp. 71 and 80; see also p. 105 for a 
proposed method of evaluating PVO projects.) 

At the time it was introduced, the logframe appeared to represent 
everything the majority of voluntary agencies did not; scientific 
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exactitude in .a world of amorphous human imponderables, and the tri­
umph of statistics and computers over what were seen as fuzzyheaded · 
do-qooder mentalities.- Many.voluntary organization staff members, 
re.sentful of any dependence. on .u .s. gove.rnment financing, ¥ere further 
offended by the u.s. government's making that financirig dependent.on 
their adoption of the ~ogframe methodology. Many felt that this over­
ly quantitative approach failed to recognize the human-elements in 
their progranuning. on the other hand, some appreciated the logframe 
as a device to ·focus their thinking about projects in a more 'orderly 
way; for these groups the device proved useful. Whatever their re­
action to. it, ·the logframe ·did challenge the voluntary agencies to· 
think of their programs in a different light than before. 

In 1975, a group-of leading vollintary organization executives 
convened under ·the auspices of the overseas Development ·council to.de­
fine the most critical issues they foresaw for their p~ograms over the 
coming years and decades. One of the critical issues they agreed .on 
was the need for some framework within which they would be willing to 
be judged by themselves and by others, and they thus attempted ta 
evolve a set of relevant progr.am criteria. The criteria they agreed· 
On I While expressed in gene'ralized teDUS 1 addreSS the iSSUeS Of dig­
nity and self-reliance, and could have extremely far-reaching and con• 
structive program implications if really implemented~ For example, 
recognizing the problem of lack of continuity .in their efforts, the 
participants noted that a loca~ group must be able to sus~in and im­
prove on any PVC development activity after an outside agency's help 
is-withdrawn. Hearing their efforts criticized for having the effect 
of fostering the status quo, in which the rich dominate ·the poor; they 
stated that their.programs should result in increasing--or at the very 
least not di.minishing--the power of a povert~ group 'within its own 
local or national system. Furthermore, 11the loca~ grpup must be as 
aware as the PVC of the political, cultural, and economic implications" 
and risks ·of ·embarking on any given program. In response to the :fre­
quent complaints of ·paternalism, the participants . agreed that "the· 
power of the local group vis-a-vis the PVO should 'grow during the 
course of· the program, u and that. ~1the PVO should make itself actively 
accountable to the local group, ~haring power over the pragr·am with 
that group." Indeed, they agreed, it must be .the local group that 
defines its own needs in the first place, ~d that then.has.the major 
responsibility to decide with the PVC the terms and conditions of the 
p~ogram. To minimize the dangers of overly ethnocentric Western ap­
proaches, "the PVC should work in a manner that respects the primacy 
of local cultural values, while at the same time not violating its 
own cultural standards... The PVO must openly state to the·.·1acal. 
group its own motivation, goals, and evaluation criteria for the pro~ 
gram ••• [and] evaluations ·should be made, or at the least shared, ¥ith 
local groups. 11 
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This emphasis on the critical primacy of the local group over the 
for~ign voluntary ~rganization raises the related question--answered. 
by the voluntary agency executives on~y in: general terms--6£ who eval­
uates the programs. To date, the issue has been primarily one of 
.agency insiders versus outsiders. Africare, for example, in order to 
ensure objectivity of results, insists that only outsiders should as­
sess its programs. Other organizations insist that only insiders cori­
duct evaluations. They fear that outsiders may be biased by their owri 
preconceived notions or by unfamiliarity with all the elements that 
went into the program's history; or they feel that if evaluation is to 
be useful for future programming decisions, it should be an internal 
process to ensure that ·the lessons are learned and internalized by 
those with a proprietary interest in the process for the future. Still 
other organizations set up assessment teams comprised of both insiders 
and outsiders. 

PVOs and the role of evaluation: two cases. one of the most ex­
emplary evaluations of a voluntary organization program--remarkable 
both for its thorough methodology and its revealuig conclusions--is 
that of the American Friends Service Committee's Barpali multipurpose 
village development project in the State of Orissa in India. The AFSC 
had sponsored this project from 1952 to 1962; in 1971 one of the Amer­
ican participants returned to the scene to study what results were 
evident nearly ten years later. No other organization is known to 
have taken this detailed a retrospective look at its earlier village 
efforts. Through interviews with several local project staff members; 
as well as with local government and other officials, it became clear 
that lasting changes in agriculture and health had come to Barpali 
through the AFSC involvement. But the feature of the pr.ogram that 
seemed to be best remembered was the AFSC confidence in the local 
people's ability to help themselves. "They did not giv~ gratis or 
charity. Instead of doling out, BVS (Barpali Village Service) ex­
tended a helping hand ••• The most important feature of BVS was a sin­
cerity of purpose which was lacking in. Government programs whose only 
purpose was to spend money allocated for a project ••• Mixing with 
the people was the most important feature of BVS ••• The project helped 
people to become self-sufficient." Significantly, the main criticism 
seemed to be that the AFSC project should have continued lo.nger; ten 
years was long enough to teach about the need for new agricultural and 
sanitary practices, for example, but not long enough to bring about·all 
the changes· required. The self-help approach was· foreign to local cus­
toms I Which. had been Shaped by Caste hierarchies and C,OlOnial StrUC­
tureS. Since the new approach was not subsequently emphasized by gov­
ernment development programs, villagers gradually reverted to the.ir old 
roles after the AFSC departure. This negative turn of events was 
countered only to the extent that former project associates who later 
went to work for the local government were considered more effective 
workers because of their earlier experience. 
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It may be.helpful to look at a second case--that of World Educa­
tion--to illustrate the benefits of evaluation arid particularly of 
examining development programs in their. larger environmental conte·xts 
over tilne. World Education, like many of ·the more creative U.S. vol­
untary organizations, grew out of the vision of an extraordinary per..: 
son--in this case an ·American dowager, Mrs. Welthy Fisher, .who decided 
at ari advanced age to take·up the cause of increasing literacy in 
India. Throwing herself whole-heartedly into the c'ause, Dr. Fisher 
raised enough money to create in Lucknow an institution called Liter­
acy House.· Literacy Haus~ grew and thrived and soon became India's 
principal center for developing innovative educational curricula and 
instructional materials for teaching·fw:ictional literacy outside the 
constraints of the traditional classrooms of the formal school system. 
While the formal system was placing emphasis on literacy for literacy's 
sake, the new voluntary institution saw. literacy primarily as a tool 
for people to improve their everyday lives through access to written 
materials on better hygiene, nutrition, agriculture, animal husbandry, 
and family planni_ng. · While the formal s'ystem relied primarily on rote 
teaching, Literacy House developed methods of teachi.ng thro.ugh the use 
of puppets; this attracted villageaudiences and held them spellbound, 
thus increasing the likelihood of the multiple educational mess.ages 
sinking in. The curricular and instructional materials developed by 
Literacy House, with assistance from Dr. Fisher•s U.S.-based World 
Education organization, were soon being used for ad hoc nonformal edu­
cation efforts in many parts of India, and were translated into lan­
gu.ages besides the Hindi of the Gangetic plain. To be sure, there 
has been no institutional way to pro~agate the instructional methodo­
logies pioneered by Literacy House other than through these local 
adoptions on the part of interested but scattered 'groups1 the over-
all education systems of India's states are far too entrenched and 
tradition-bound for reforms to be instituted more broadly. Yet this 
is not to say the attempt should not.have been made; in the long run, 
~ ~ successes can add up to a significant whole. 

More problematic--at least for a time--was the question of con­
tinuity. Dr. Fisher, for all her extraordinary ene.rgy and vision, had 
incorporated into the Literacy House effort one tragic flaw: an over­
reliance on her own charismatic leadership and·personal ability to 
draw and provide sufficient funding to keep the effort going. When 
she retired from the scene in her mid-nineties, and when AID funding 
faded away with the deterioration of diplomatic relations between the 
United States and India in the early 1970s, there was no one to pick 
up the bulk of the Literacy House bill. The talented local staff was 
plunged into a mood of gloom, and several lost their jobs. Subse­
quently, the national ·and state governments picked up enough of the 
bill so that work could continu'e. But whether the lost momentum and 
resulting bureaucratization can s~ill be reversed is one of those 
questions that crops up repeatedly in the annals of short-term his­
tories of development efforts. 
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I 

The nature of development is such that what.is predictable is 
unpredictability. Thus one can never: be . sure .. if, lessons learned in 
one program will prove relevant . to ... another .program · in· another .setting. 
Development, in this sense, .is .unique·.and particularistic. .Private 
and voluntary organizations that.wish to be truly innovative and ef­
fective over the long run should not .. be overly concerned with tempor­
ary setbacks, or even with more permanent setbacks and failures. In­
deed, it is often--and correctly--argued that risk-free programs can~ 
not be expected to ·1ead to the kirid of fundamental :social. 'and .economic 
change that is needed, particularly given the structural problems of 
poverty. If anything, more calculated risks need to be taken than in 
the past, as long as their implications are well understood in advance 
by both the outside .agencies and the concerned local people. Voluntary 
organizations--because they are relatively small, flexible, and·low 
visibility entities--are especially well suited to taki_ng such risks 
for progress. 

[Adapted from Chapter 5, a.nd por­
tions of Chapters 4 and 6 of 
Beyond Charity: u.s. voluntary 
Aid for a Changing Third World. 
Published by the overseas Develop-· 
ment Council (CDC) , Washington, 
D.C.; Copyright© one, 1977.] 
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U.S. Private Voluntary Organizations 
In Development: An Assessment 
Elliot Schwartz 

[This article defines the comparative advantages of PVOs in develop­
ment assistance, i.e., their strengths and weaknesses compared to 
other types of organizations. They are seen as strongest in reaching 
poorer people with services, in fostering innovation and self-help;' 
in low cost of administration, and other respects.] 

In general, private voluntary organizations (PVOs) 
can be defined as organizations that are private, non­
profit, and tax-exempt. The word voluntary refers more 
to the nature of the contributions individuals may make 
to these organizations than to their volunteer-sending 
pr.ograms, since few actually engage volunteers. For 
the purposes of this study, cooperative organizations 
are included within the definition while universities, 
colleges, and various research or scientific institu­
tions are excluded. Of the thousands of U.S. nonprofit 
agencies, there are an estimated 400 to 500 that are 
involved in some fonn of assistance to less developed 
countries (LDCs). In addition, there are countless in­
digenous voluntary associations located in the develop­
ing countries themselves. 

PVOs which are active overseas engage in works of 
relief, refugee aid, and disaster assistance, as well 
as community and economic development. PVOs are active 
in all sectors of economic life: communications, con­
struction, education, food and agricultural develop­
ment, commerce, health and population planning. The 
difficulty one encounters in attempting to generalize 
about PVOs is that they are an extremely diverse group. 
Yet, within this diversity, there is a community of 
perhaps 30 core organizations which perf onn the bulk of 
the relevant PVO activity. Increasingly, pressures 

Mr. Schwartz is with the U.S. 
Office of Management and Budget, 
Washinqton, D.C. 
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from within the LDCs themselves, but also AID's encouragement, are 
pushing this comm.unity toward a more comm.on set of operational objec­
tives definable as development assistance--including both social ser­
vices and directly productive activities. The last five years, in 
particular, have seen major reorientations of many PVO programs. Even 
the relief activities which many PVOs still engage in are being re­
examined for their potential developmental impact; programs that were 
initiated on a relief basis often become entry vehicles for other pro­
grams which have more of a developmental impact. Thus, the PVO com­
munity has been moving toward a greater involvement in development 
assistance activities which run the gamut from simple nutritional edu­
cation to complex integrated rural development projects. 

An Evaluation of PVO Effectiveness 

The primary issue of concern to this study is to evaluate the 
effectiveness of the PVOs in carrying out development assistance ac­
tivities. Consensus today would rate the PVOs as excellent practi­
tioners of the basic human needs development strategy at the grass 
roots level. In ·fact, they have been the leaders and innovators of 
this approach, and it is here that they.have a comparative advantage. 
There is wide respect within the development conununity for the work 
that PVOs are doing. .In addition, their work is expanding in areas 
which development specialists deem most useful, and contracting in 
those thought less important (i.e., more rural development, less re­
lief). 

Seven criteria may be used in assessing the effectiveness of 
PVOs in ·meeting development assistance. goals: 

1. fostering self-help initiative among the poorest of the poor; 
2. mobilizing U.S. private financial and human resources; 
3. stimulating innovative projects which can be replicated 

elsewhere; 
4. strengthening people-to-people contact; 
5. encouraging the establishment of indigenous participatory 

institut"ions, particularly in the private sector; 
6. creating the conditions for self-sustaining development 

efforts, which will not require outside assistance; and 
7. increasing the capacity of LDC's to absorb outside capital 

by raising the level of local skills and resources. 

Additional criteria which have been suggested are the demand for PVO 
services by LDCs, and relative cost-effectiveness of their services. 

1. Fostering Self-help. Unlike their more well-known relief activi­
ties, the PVOs engaged in development assistance activities concen­
trate on encouraging private initiative. They ra:r:ely go where they 
are not invited, and generally undertake the role of assisting with 
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local self-help efforts. Many projects come about as an expression of 
need and a desire for help by groups which have been overlooked by gov­
ernment· programs, although the PVO may often work directly with the 
host government in providing services. The Catholic Relief Services 
in Tanzania indicated that it is often asked to provide support--mostly 
monetary--to local groups who come to them as a provider of development 
assistance. Like most other foreign assistance donors, PVOs find that 
it is often easier to work with groups or·individuals who are somewhat 
better off than the poorest. ·Nevertheless, .because of the PVOs 1 large­
ly charitable purposes and· their greater emphasis on cultural aware·­
ness, they are·typically more effective at work~g with the poorest 
groups than are other donors. 

2. Mobilizing Resources. PVOs are·capable of mobiliz1ng substantial 
financial resources. It ·can also be said that their mobilization of 
human resources is substantial as well (one PVO consortium estimated 
that it, alone, had over 30,000 practitioners in the field). What is 
important, however, is that PVOs have been very successful in recruit­
ing experienced and· highly motivated technicians, educators, and ad­
ministrators, despite generally modest salary levels. 

3~ Stimulating Innovative Projects. The PVOs have a reputation for 
being innovative with projects, particularly in terms of their approach 
toward insuring local participation and acceptance, and this is cer­
tainly· true of. many of them. Because of their grass roots contacts, 
they .also appear to have a greater ability than official organizati·ons 
to identify needs· and assure the feasibility of ·meeting them. How­
ever, mcµlY PVO projects are not really any different from other pro­
jects, except perhaps for their scale or purpose--PVOs do not build 
hydroelectric dams~ A PVO may, however, .be a contractor for an AID 
bilateral project. 

Although it is difficult to generalize, at least some PVOs are able to 
be.more·innovative in their approach because they are·freer fr~ gov­
ernm~n~ regulations than· regular bilateral projects. For example, the 
"Operation Bootstrap".project for vocationalization of education in 
Tanzania began as an experiment to determine whether teaching basic 
artisan.skills was feasible. Once it was proven, the government be­
came interested in extending this activity. A somewhat different pro­
gram of vocational training, initiated by Opportunities Industrializa­
tion Center International (OICI) in Ghana and Nigeria attracted the 
attention of other Afric~ countries, which subsequently sought to 
duplicate OICI projects. 

The extent of replication of PVC-originated projects is difficult to 
evaluate, since few statistics are kept. There is, however, ample. 
anecdotal evidence of·emulation by donors designing official bilateral 
programs, and·by national governments attempting to extend proven lo­
cal work to a national level. Several examples arose· in Tanzania 
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which indicated both host government and AID willingness to copy PVO 
successes. There is no question that PVOs are freer to experiment than 
bilateral donors are1 and that the ability of PVOs to demonstrate the 
feasibility of a particular approach often paves the way for larger 
scale efforts. However, it is not always clear to what extent these. 
replication efforts are making a full or successful transition from the 
pilot project stage. In the Tanzanian case, for example, the PVOs were 
skeptical of both the national government's and AID 1 s ability to emu­
late their programs, due to difficulties in attract~ng similarly dedi­
cated personnel on a large scale. 

4. Strengthening People-to-People Contact. Certainly the PL-480 food 
distribution programs, and very often other PVO programs, present an 
image of Americans working with and helping peoples of other countries. 
In some projects, however, the PVO works with a local counterpart organ~ 
ization, and the project might appear to be that of the counterpart •. 
Alternatively, the PVO may cofinance with a third country PVO which 
might overshadow the American role. In the majority of cases, ·however, 
U.S. visibility to the project participants is apparent, and the public 
image is one of private Americans rather than the U.S. government. (al­
though U.S. government contributions to.the PVOs are clearly identified 
to the host national government). It is thought·that this contributes 
to international friendship. 

S. Indigenous Institutions. Perhaps the most significant contribution 
to the development process· by the PVOs is the encouragement of indige­
nous participatory· institutions, mostly in.the form of ongoing conunun­
ity structures. This is especially true at the early stages of a coun­
txy's development. In particular, .PVO activity has often been instru­
mental in assisting with the establishment of an institutional infra-· 
structure through which individuals could be brought together and 
participation in development encouraged. In more advanced LDCs where 
this process has already taken place, the PVOs provide one of the few 
mechanisms for supporting private sector development since almost all 
other forms of aid are of a government-to-government nature. 

6. Supporting Self-sustaining Development. It is difficult to evaluate 
the degree to which PVOs have succeeded in creating the conditions for 
self-sustaining development, particularly because the number of vari­
ables involved is generally too large to allow attribution of success or 
failure to any one source. On the positive side, it can be said that, 
through training techniques, the PVOs are often successful at transfer­
ring responsibility for further training or program implementation to 
indigenpus participants. There are cases, particularly in Latin Amer­
ica, where PVOs have been able to phase out their· participation in pro­
grams which they initiated and to have these programs continue under 
local auspices. On the negative side, many PVO programs do not involve 
income-generating activities, which diminishes the prospect of a pro­
ject sustaining itself without external assistance. In a number of 
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cases, particularly where host·government priorities and/or political 
pressure dictate; funding may be taken over by host government sources. 
However 1 LDC governments are ·besieged by funding re.quests, and al though 
they may promise initially to sustain funding they are often unable· 'or 
wiwilling to do so when the time: .. arrives. 

7. Increasing LDC Absorptive capacity. Because of the number of vari• 
ables involved, it is very difficult to measure the ability of PVOs to · 
increase the capacity of LDCs to·absorb capital. For very poor coun~ 
tries, almost any increase in local skill, health and industrial levels 
should increase the country's.absorptive capacity. The PVOs are heavily 
involved in activities aimed at improvi.ng education, health and produc~· 
tion,· and therefore, at least according to theory, ought .to be raising 
absorptive capacity at the same time." The basic ·que.stion, which is ·be• 
yond the scope of this study, is whether the absorptive capacity is in~ 
creased.more·by large~scale capital infrastructure projects, or through 
the kinds of basic human needs activities in which PVO are typically 
found. 

8. Measuring Demand for PVO Services. This criterion was suggested by 
several sources, including the PVOs themselves. By this measure .the 
PVOs must be judged highly effective at what they do. PVOs have, for 
a variety.of reasons, become increasingly· accepted vehicles for accom­
plishing development program goals: PVO executives generally have 
more project proposals pending than there are funds to finance them. 
The World Bank is beginning to finance and to look toward cooperation 
with the PVOs in order to enhance the .impact of their programs at vil­
lage levels. Host governments are increasingly invit~g PVOs ta t4\k,e 
part directly in_government programs. For example, in the southern 
Sudan,. the Sudanese government and the World Bank are join~ly financi.ng 
a project under which International Voluntary Services works with vil­
lage· level extension workers. In Tanzania, Operation Bootstrap is 
being invited by the Ministry of Education to develop a nationwide 
curriculum in vocational education. 

9. Cost of Services. A final characteristic of most PVOs is·that they 
have·been able to perform with generally low overhead costs. While 
there are differences among·agencies, the annual averages for a·repre­
sentative sample of PVOs have remained only about 4 percent. To some · 
extent ~is.· may reflect a tradition.al style of operation . which might be 
improved with more expenditure on management services. But generally 
it seems that they .can make a dollar ·go further than others·, partly due 
to.lowe~ salaries and decentralized programs, and partly because their 
donors demand that their contributions be delivered to recipients with 
minimum diversion to administrative costs. 

[Extracted from Private and Voluntary 
Organizations in Foreign Aid, an 
internal u.s. Government report, 
November 1978.] 
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Catholic Relief Services Nutritional 
Education Project in Morocco: 
An AID Evaluation 
By Judith W. Gilmore, Carol c. Adelman, 
Anthony J. Meyer and Melvyn c. Thorne 

[The following is taken from an official project evaluation by the 
U.S. Agency for International Development (AID) of a nutritional 
feeding and education program carried out by the catholic Relief Ser­
vices, one of the major U.S. private voluntary organizations work-
ing overseas. It is included here to illustrate one of the activities 
in which such organizations seem to do well.] 

The first food shipments from the U.S. Government 
under Public Law 480 arrived in Morocco in 1957~ In 
1972 priority was placed on feeding poor mothers and 
their young children. Later, it was decided that PL 480 
Title II commodities should be combined with nutrition 
education to maximize the nutritional impact of food 
aid. In 1975, Catholic Relief Services (CRS) and En­
traide Nationale, the Moroccan counterpart institution, 
designed an AID project which would integrate their on­
going food distribution efforts with a new nutrition 
and health education program. By 1978, when the Minis­
try of Social Affairs took over the program, it had 
been replicated on a nationwide scale. 

The authors visited Morocco in February 1980 as 
an AID impact evaluation team. We had two major ques­
tions to answer: was the food-plus-nutrition education 
program dating from 1975 still functioning two years 
after the termination of AID funding, and if so at. 
what level of quality? Did the program have any impact 
on children's nutritional status and on mothers' prac- -
tices and knowledge? We collected nutritional status 
and behavioral data, conducted lengthy interviews with 
program personnel and mothers, and visited 15 of the 

The authors are with the u.s. Agency £o:c 
International Development, Washin~ton, 
D.C. Dr. Thorne was on leave from the 
Johns Hopkins School of Hygiene and 
Public Health, Baltimore, Md. 
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program's "social education centers." We concluded that nutrition 
education in conjunction with food assistance has had a measurable and 
positive impact on the 450,000 mothers and children participating in 
the program. 

Nutrition and Health Setting 

Morocco, with a higher per capita GNP than most developing coun­
tries, qualifies: as a ·"middle-income 11 country. Yet its. health and nu­
trition status falls short, with infant mortality up to 170 per thou- . 
sand in rural areas, and severe (third degree) malnutrition in some 
five percent of preschool children (i.e.·, they weigh under 60 percent 
of what an average American child weighs at their ages) • These data 
are on a par with the most malnourished countries of Latin America and 
exceed the median for Asian and African countries. Accordi.ng to a 
1971 survey, some 40 percent of Moroccan children under five years old 
are moderately malnourished. While the poorest children we.igh the 
same as U.S. children at birth, by three or four months detectable dif­
ferences develop. The differences widen so that between 10 and 22 
months of age a Moroccan child stands th~ gravest risk of dyi:ng from 
malnutrition and disease, the one compounding the other. The govern­
ment ·and outside donors·had tried to attack these conditions 'through 
the existing health system, but were able to reach,.according to ·the 
most optimistic estimate, only 5 ·to 10 percent of the poor population. 
As some signs of poverty worsened, awarene~s quickened, and .. the main 
participants--the Moroccans themselves, the U.S. Government, and pri­
vate relief groups--realized that much more needed to be done. It was 
in this setting that.the AID/CRS nutrition education project began in 
1975. 

The Project 

On twenty days in each month, eleven months each year, a differ­
ent group of 25 mothers arrive at the social education center--for a 
total of 500 mothers a month. They have their certification of ~· indi­
gence" and many have malnourished children. They usually come from 
one to ten kilometers, and as far away as.45 kilometers in the north, 
on donkey or foot, often with a cluster of their ne.ighbors. They at­
tend the 20 to SO-minute class, register the weight of their child, 
pay their 2 Dirham (about $.54) f'ee and receive· their monthly ration 
of food. 

These activities began in April 1975 when AID approved a grant of 
$282,000 for Catholic Relief Services, a private and voluntary agency 
headquartered in New York, to introduce nutrition education courses in 
its 250 food distribution centers. Later, funds were increased to 
$453,000 and the project extended until November 30, 1978. Food com­
modities were provided under PL 480 Title II, equalli.ng $8,431,020 
worth in 1980, approximately 45 kilograms annually for each enrolled 
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child under five years of age, with three rations per family. Only 
families certified to be below the official poverty level were eli-· 
gible to receive the monthly food donations. 

To launch the new education component, a nutrition institute at 
Marrakech was established. This institute was designed to train a 
cadre of competent, motivated Moroccan women at the provincial and local 
levels. Some 500 women from villages with social education centers 
were recruited and trained as teachers or "monitrices." Many of these 
women had previously been with the program, distributing food to mothers 
and weighing children at the centers, but they had worked as administra­
tors and not as educators; they lacked training. To back them up, and 
to provide a means of communicating with the monitrices in their small 
and often isolated centers, 30 mid-level supervisors were also trained. 
These were women with more education, chosen through a much publicized 
national contest, and sent to the Tunisian National Institute for an 
intensive three-month training course in basic nutrition and health. 
Four Moroccans were selected at the same time for a three-year degree 
program in Tunisia, they were to assume the teachi.ng responsibilities 
at Marrakech, replacing expatriates. 

Right from the start, CRS and Entraide Nationale placed greatest 
emphasis upon making the program relevant to poor mothers• problems.·. 
They designed teaching instructions comprehensible to rural people, ~d 
used foodstuffs and materials commonly found in the villages. The cur-' 
riculum they developed was a practical combination of crucial lessons 
in nutrition, sanitation, personal hygiene and the treatment of child­
hood diseases. Thus, the Marrakech Institute, the program-wide train­
ing, and the mothers• curriculum provided the foundation for the pro­
gram. 

Nutritional Impact 

Had the system of 300 social education centers made a difference 
in the nutritional status of Moroccan children? our team analyzed an 
existing survey and conducted our own studies. We concluded that child­
ren in the program were less malnourished than others, ~d impressively 
so, because of the program. Even those children who were better off on 
entering the program maintained or improved their nutritional status·. 
And we were convinced that the education component its.elf and not just 
the food commodities contributed ~igorously to the success of the pro­
gram. 

The difference between program children and those just entering 
the program is dramatic; the program resulted in a 69 percent reduction . 
in moderate and severe malnutri.tion, a difference equal to or h.igher 
than that found in most feeding programs throughout the world. The 
relatively large ration size ·in Morocco could explain some of these 
effects. It is greater than in most countries--45 kilograms per recip-
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ient per year--and the number .of rations per family is also higher. 
Each mother receives three rations, one for herself, one for her child 
enrolled in the program, and one for a younger sibling not in the pro­
gram. Thus each c.hild is. provided with approximately 40 percent of 
its caloric, 70 percent of its protein, and 73 percent of its iron 
needs; along with other foods from the family, this is more than enough 
to promote normal growth. But the food is usually shared amo.ng othe.r 
family members, thereby reducing its impact on individual targeted 
children. More than half the mothers we spoke with admitted that older 
children or relatives consumed some of the rations. However, the size 
of the ration may have been enough to overcome ~egative effects of fam­
ily sharing, making possible the powerful nutritional impact reported 
above. 

We then examined the independen·t role of nutrition education in 
bringing _about this impact. To our knowledge the impact of nutrition 
education on overall nutritional status has not been documented in any 
other study. Some nutritionists dismiss education programs; they con­
tend that even poor mothers know what and how to feed their children 
and lack only the food and income, not the know-how. Other nutrition­
ists disagree. They claim that certain feed~ng practices should be 
changed, even within the constraints of a poverty environment. This 
argument has proceeded without much scientific foundation on either 
side. 

In Morocco, CRS conducted a study compari?g children who received 
food alone with those receiving both food and nutrition education. 
This was possible since CRS ran a feeding pi::ogram from 1'972 thro.ugh 
1975 without an education component, which was not introduced until 
1975. The study contrasted the weights of 728 pi::ogram children in 
1978 with those of brothers and sisters of the same age who had been 
in the program in 1975. The 1978 program children had experienced the 
complete food plus nutrition educati.on program, while their brothers 
and sisters in 1975 only had food. In es'sence, the study looked at 
the 1975 "Fed" children and the 1978 "Fed and Ed" ones, and found a 
staggering difference. In 1975, 34 percent of the "Fed" children were 
moderately or severely malnourished. In 1978, only 16 percent of the 
"Fed and Ed" children were in this category; severe malnutrition was 
virtually eliminated. At the same ti.n\e the program maintained the nu­
tritional status of those who were relatively ·better off to ~egin with. 

We .wanted to test the catholic Relief Services• conclusions with 
our own more controlled data, because the children weighed in 1978 
could have received food for a longer period than the comparison group 
measured in 1975. We compared 19.78 children benefiting from food plus 
education ("Fed and Ed") with comparable 1975 "Fed" c.hildren--both 
groups having received food for approximately the same le.ngth ·of time. 
The results argue persuasively that an impressive nutritional impact 
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was achieved with the addition of the education program. Thirty-three 
percent of children who received only food were moderately or severely 
malnourished, compared to 11 percent of those benefiting from both 
food and education. Such conclusions are supported bi the.small.study 
we conducted of mothers• nutrition knowle.dge and practices, ¢1.escribed 
.below. 

We are convinced that the CRS p~ogram has had a major impact on 
the nutritional status of the children in the social education cen­
ters. But has· it affected the nutritional levels of a s.ignificant 
number of preschool children in Morocco as a whole? our data indicate 
that about 32 percent of the children entering the centers were mal­
nourished at the outset. More than one quarter (28.percent) were 
moderately and 4 percent severely malnourished. The centers as a 
whole reach only six percent of all malnourished children under five. 
Clearly, the program could do a better job if nutritional status were 
given more emphasis as a selection criterion. Yet it is also true 
that too rigid a screening procedure would endanger the program's 
positive preventive role in keeping borderline children from slidi.ng 
into serious malnutrition. The government of Morocco should try some 
adjusting of its selection criteria in order to improve program ef-
ficiency. · 

Income Effect ------
The 25 mothers we interviewed in their homes all came from among 

the poor of Moroccan society. Only four had any· formal schooling, and 
two others had limited traini:ng in hairdressi.ng and embroidery.' The· 
majority of husbands were seasonal laborers or unemployed. Those with 
some technical skills--one was a blacksmith, one a mason and two were 
in farming--worked part-time or sporadically. Two soldiers (one re­
tired) with.fixed salaries were the exceptions. our Moroccan col­
leagues, including a sociologist and a nutritionist, confirmed that 
these families were at poverty level with minimal earni.ng capacity. 

Forty percent of Moroccan families are considered poor by UN 
standards--below $260 per capita income. The social education center 
program reaches 11 percent of these families, a respectable showing 
for a single new program. In this context, it.is clear that food aid 
relieves some degree of financial stress on poor families. The· local 
retail value of u.s.-donated food is almost $11 million. This trans­
lates into approximately $73 worth of food annually for each Moroccan 
family participating in the program, an income supplement ranging 
from 4 to 24 percent of the $5,0 to $260 per capita incomes o'f these 
poorest families. 
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Changes in Knowledge/Behavior of Mothers 

In order to assess the project'~ impact on mothers' knowledge and 
behavior, we set up our own informal study. At each of the centers, 
we randomly selected for interviews mothers who had been in the pro­
gram for more than one year. Mothers enrolled in the program for less 
than 3 months, or in a few cases not at all were interviewed as a com­
parison group. We wanted to see if real differences in nutritional 
knowledge and practice were evident between the 13 program and 12 com­
parison mothers. We looked at eight indicators, each important for 
good health and nutrition: . 

- During infant feeding, did the mothers supplement their 
breast milk with additional food at six months or less? 

- Did they wean their babies from the breast abruptly or 
gradually? 

- Could they describe the appropriate diet duri.ng pregnancy 
and nursing? 

- How did they treat infant diarrhea? 
- Could they name the diseases treated by vaccinations? 
- Did they know the animal or vegetable substitutes to use 

when there was no money to buy meat? 

The mothers responded as shown below. In all of the areas probed, 
except for animal· protein substitutes (not stressed in· the class cur­
riculum) , the program mothers demonstrated more knowledge of nutrition 
and health than the control group of mothers. · 

Number of Mothers Responding Correctly 

Indicator Program Mothers Comparison Mothers 

(N = ;J.2) (n 

Supplementation at 
6 months or less ••••••••••••••••• 

Gradual weaning •••••••••••••••••••• 
Pregnancy diet •••••••••••••••••••• 
Nursing diet •••••••••••••••••••••• 
Diarrhea treatment ••••••••••••••••• 
Diseases treated by vaccination •••• 
Animal protein sources ••••••••••••• 
Ve9etable protein sources ••••••••• 
*Mean number named per mother 

13 
13 
10 
10 
10 

~3) 

2 .1 * ..........• 
8 ···········-·· 

11 .•.•.•••...•.. 

8 
5 
0 
3 
5 
1.2* 
8 
5 

Program mothers i~ general were aware of the importance of a bal­
anced diet and were preparing meat or fish for their families at least 
once or twice a week if they could afford it. Comparison mothers, on 
the other hand, were less systematic about their families' food consump­
tion, stating that they eat "what is around" or "what God provides." 
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In addition, all the program mothers knew how to read and discuss the 
pr.ogram we.ight charts, ·demonstrating an. understanding of the relation­
ship between food and growth. 

Catholic Relief Services' own dietary surveys, carried out in 
1975 and again in 1978, had shown that participating mothers altered 
their weaning practices dramatically as a result of their three years 
of instruction. In 1975, 91 percent of the 845 mothers questioned 
weaned abruptly as compared to only 15 percent of the 692 mothers in 
1978. The surveys also showed statistically significant increases in 
the consumption of protein foods, fruits and milk products by their 
two to five-year olds. our conclusions, supported by CRS's own sur­
vey, indicate that there is a meaningful difference in the level of 
knowledge between program and comparison mothers, and that the pro­
gram has been surprisingly effective in changing child feeding prac­
tices and more general attitudes towards nutrition. 

When we reflected on the likelihood of such change resulting from 
only a dozen classes a year, it became evident to us that the social 
education center probably functioned as a source of health information 
diffusion and of informal reinforcement of nutritionally and hygeni­
cally beneficial behavior. Each center seemed to generate an elabo­
rate network of influence which reached mothers who were not partici­
pants. In one instance where a comparison mother was well informed, 
we discovered that she had learned everything she knew from her sister­
in-law, a long-standing program participant. We were continually con­
fronted with evidence of this kind of diffusion. Whenever we went for 
an interview in a mother's home, almost always a friend or two and 
their children would listen in. The monitrices who conduct home 
visits claim that neighbors join in on most occasions. Several moni­
trices were asked if mothers who were not in the program ever sat in 
on the educational sessions; answers ranged from 15 mothers a week up 
to seven a day. Every center where we inquired has a waiting list of 
10 to 150 mothers. At Zagora, 1000 women from a si.ngle mountain vil­
lage requested the opening of a new center nearer their home. In 
OUarzazate province, teaching materials gathered from the center were 
being considered as a model for a new primary school booklet on nutri­
tion and health. 

Evolution in Women's Roles 

In some communities in the early 1970s when the feeding program 
was just beginning, women did not venture out of their homes, even to 
pick up food from the local centers. Men persisted in bringing their 
children despite the urging of monitrices to let the mothers 'come. 
According to Mohamed Barbach, Director of the Agricultural Center in 
Beni Boufrah, "The husbands would not let their wives go out. They 
had the key." By 1974, this pattern was already changing. 
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We became convinced that part of the power of the centers had to 
do with the evolv~ng status and role of women in Moroccan society. 
The impact of the center on the role of women might even be greater 
than the impact on the practices we have discus.sed, but mor·e diffi-
cult to document. Several women simply told us that before the center 
they went out of their home only for food, water, and fuel--and to 
visit with an occasional neighbor. This'also seemed to be a truism 
among the community leaders we interviewed. The centers appeared to 
be--and were certainly perceived to be--a key factor in providi;ng an 
opportunity for women to share in the benefits of a broader conununity 
life. 

The monitrices encourage access to a wide range of social ser­
vices, such as vaccinations, hospitals, child care facilities, schools 
and women's associations. The social education center itself is usu­
ally part of a larger Ministry of Sod.al Affairs complex~ ·s9m'eti.mes 
shared with an activity of the Ministry of Youth and $ports or the 
Ministry of Agriculture. It is often located near a Ministry of Health 
dispensary. Mothers feel more comfortable with these medical services 
after having been to the center, and have reported receiving more 
prompt treatment because of the center's intervention. More women are 
now giving birth in hospitals, particularly when a first child is in­
volved or prenatal difficulties are foreseen .. Some.credit the centers 
with influenci.ng women to have their children enrolled in child care 
centers or primary schools. Others noted that mothers from the cen­
ters were more receptive to cha.nging their health practices: 

There is a difference between mothers from the center and 
others (who come to my dispensary). They are more educated: 
they follow the treatment better1 they come to the dispensary 
sooner than the others. For vaccinations, I have to go out 
and chase in the others, but the mothers from the center 
come in on their own. 

-Alharrak Najib, M.D., Beni Boufrah 

At some centers, up to 35 mothers a week return on a non-class 
day to discuss their problems with the monitrice. Many of these women 
are asking for counseling services or more education to fulfill their 
personal aspirations. 

The monitrices and provincial directrices have found the CRS pro­
gram to be a means of upward mobility. These women from lower class 
families and limited educational backgrounds would normally stay at 
home or at most enter low paying or volunteer social work.. Most pro­
vincial directrices inter~iewed were recruited directly out of second­
ary school; about half the monitrices we met had been involved in so­
cial service activities while the others stayed at home or had house­
work-related jobs. After joining the program these women acquired a 
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new stature in their conununity. They had steady jobs with fixed 
salaries. 

Institutional Strength and Growth 

Despite the ending of AID funds in December 1978, we found a 
solid, well-organized system which had expanded since the program's 
transfer to the Ministry of Social Affairs in early 1979. Since then, 
SO new centers have been created, 100 new monitrices trained, and a 
new curriculum developed for a fourth year of training. In addition 
to the port, warehou?ing and inland transportation costs of food ship­
ments--which they have always paid--the Government of Morocco has 
taken over all project administrative expenses since 1979. This in­
cludes the costs of continued CRS assistance, the train~ng school at 
Marrakech, all administrative personnel, and the salaries and travel 
of the provincial directrices. The Government contributes some $4.7 
million annually for the successful operation of this program. In 
addition, the local center costs including the monitrices• wages are 
financed by the mothers themselves. The mothers' monthly payment was 
recently doubled to 2 Dirhams ($.54) in order to improve the salaries 
of the monitrices. 

From on-the-spot observations in 15 centers (11 randomly selec­
ted), we noted consistently good operational procedures: 

- Delays in food deliveries were the exception not the rule; 
- Each center naintained excellent and uniformly kept records; 
- Monitrices interacted actively with mothers, creating an 

excellent teaching and learning atmosphere; 
- Infant weighing procedures were being followed and an ~­

proved system of referrals to health care facilities hati' 
been introduced; 

- Monitrices conducted weekly home visits to follow absent or 
sick mothers; 

- Provincial Directrices were visiting each center on a monthly 
basis as scheduled. 

During our tour of the field sites, we observed several classes 
and were impressed with the dynamism of the monitrices. They followed 
the lesson plan printed on their plastic class outline guides and 
seemed to be well trained in the use of demonstration materials and 
posters. But what transpired was not a rote repetition of an exercise 
learned at Marrakech; an extraordinary level of interaction between 
the monitrice and mothers took place with comments, questions, an­
swers, or stories contributed by mothers. For classes at four differ­
ent centers, we tabulated an average of 3.4 responses per minute, with 
79 percent of the mothers making individual comments. This high level 
of interaction indicated an opportunity for learning far superior to 
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the more static lecture or rote response styles witnessed by team 
members in other countries, and in other settings in Morocco. 

Cost-effectiveness. The Morocco feeding program cost of $34.47 
per person per year is roughly comparable to other feeding/education 
programs throughout the world, given its contents. Costs of similar 
programs range from $10 in Kenya to $32 in Colombia. These are be­
low the Moroccan figure mainly because the calculations were made 
over four years ago when food prices were lower. Also, few if any of 
these programs had full-scale nutrition education components or fea­
tures like the Marrakech training school. Considering the nutritional 
and other impacts of this program, it is extremely c.ost-effective in 
comparison with the majority of feeding programs, which have shown 
little or no nutritional impact. · 

Dependence on food. The p~ogram's reliance on food aid is an 
inherent problem if one starts to consider its future. This depen­
dence inhibits its present potential for expansion, and could en­
danger its continuation if there should be any uncertainty in PL ·490 
food deliveries. It is questionable whether Morocco can import 
enough food for its own private consumption needs, let alone govern­
ment food donation programs. Substituting local foods for PL 480 
Title II commodities would require a major reorientation of agri­
cultural and economic policies designed to boost domestic production. 
It is important to begin to consider whether and how donated food can 
be phased out without diminishing the program's nutritional impact. 

Conclusion 

The Moroccan example highlights what is possible to achieve--in 
a reasonably cost-effective' man:ner--when nutrition education is com­
bined with food distribution. It is difficult to say with precision 
whether food or n~trition education was the determining element. 
This report contains data which suggest that nutrition education con­
tributes significantly to nutritional improvement. On the other 
hand, in order for nutrition education to work, it appears that a 
minimum amount of food may be necessary to counteract the effects of 
family sharing and, at the same time, provide a fairly substantial 
income supplement to poor families. What seems clear is that few of 
these nutritional impacts would have occurred to the ~egree observed 
with a feeding program alone. 

[Extracted from Morocco: Food and 
Nutrition Education, and AID Pro­
ject Impact Evaluation report on · 
Grant No. AID/NESA-G-469, August, 
1980.] 

81 



Voluntary Agencies and 

the United Nations 
Tristram F. Betts 

[Private voluntary organizations have a tradition of independence, . 
but in the Third World development field there have been a number of 
moves toward coordination and even joint organization. The U.N. has· 
had a role in bringing these organizations' into the field and in some 
joint programs.] · · 

Accordi?g ta the Development Assistance Conunittee 
of the Organization for Cooperation and Economic Devel­
opment (OECD) , the .grants made by the voluntary agen~ 
cies of its member. countries in 1974 totalled $l,2~7 · 
million and $1,371 million in 1975. These totals give 
a measure of the formidable contributions made from 
voluntary sources. We cannot assume that th~ greater 
part of the activity they represent lay in the field of 
development as such, nor that any specific proportion 
of this funding was directed as a matter of principle 
to the twenty-nine Least Developed Countries within the 
UN definition. However, an examination of the ~urrent 
program of the major European agencies reveals an im­
portant involvement in most of the countries in the UN 
list of the least developed; for example, for Oxfam--
21 countries; for the Organization for ,Rehabilitation 
through Training (ORT)--12 countries; and for the re­
cently formed E~ro Action-ACORD group--5 out of the 7 
countries with which it is so far involved. But these 
are pragmatic actions incidental to a policy of concern 
and response wherever human need is brought to ·their 
attention. In general then, the attitude and_policy of 
most, if not all, of the voluntary .agencies lies closer 
to the World Bank concept of Poverty T~rget Areas than 
to the current UN emphasis on the Least Developed 
Countries. 

Mr. Betts, after a career as a Conservator of Forests 
in Nigeria, worked as rural development adviser for 
OXFAM, IUEF and the International Council for 
Voluntary Agencies and as a consultant in this 
field for several United Nations Agencies. 
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It is possible today to detect within a number of the major .agen­
cies, and even in their representative body, the International Council 
of Voluntary Agencies (ICVA), certain hesitations, ~d even skepticism 
over some aspects of UN development activities,·~espite the fact that 
a fair amount of collaborative effort does exist. This situation makes 
it the more important to recognize that it was two particular types of 
UN-inspired activity in the ·1960s which sparked off-the em~rgence am~ng 
the main body of voluntary agencies of a developmental, ~s opposed to a 
purely welfare, philosophy. 

The Freedom from Hunger campaign. The initiation by the Food and 
Agricultural Organization of the United Nations (FAO) at the ~ginni:ng 
of the 1960s of the Freedom from Hunger Campaign (FFHC) ·has proved to 
be one of its most enlightened achievements. · The formation of National 
Freedom from Hunger Committees in the donor countries, and the result­
ing enhanced availability of intormation about Third World problems, 
inunediately caught the imagination of the major agencies. To give only 
one example, it was the FFHC which induced Oxfam to adopt its system of 
field directorates and redirect an increasing proportion of its funds 
from short to long term projects. The voluntary .agencies, x:noreover, 
soon found that the publicity campaigns mounted by the FFHC, allied 
with their own publicity procedures·, paid off in a widening and deep­
ening of their fund-raising capacity. This in turn led to an increas­
ing emphasis given by the private agencies to public education in the 
donor countries on Third World questions, a process aimed not merely at 
existing and potential adult contributors but also at the adolescents 
in schools and universities who could become their future constituents. 

In addition, the FFHC created the opportunity for collaboration 
in the field between FAO and a number of the voluntary agencies in­
volving joint activity at the grass· roots level. These project~ were 
modest in concept and frequently failed; but a considerable number sur­
vived which have had, and still have, great value as pilot schemes from 
which the participants and the voluntary agencies acquired valuable 
experience. One of the problems we face today is how the intimate re­
lationship with the local people and the high motivation of thevolun...: 
teers engendered in such projects can be preserved when attempts are 
made to extend them on a wider regional or national scale. 

The Refugee Problem. The other area of joint activity between 
voluntary agencies and the UN system since the mid-1960s provides an 
obverse image of the one just related. The Office 'of the United Na­
tions High Commissioner for Ref.ugees (UNHCR) , by the statutory limita­
tions imposed upon its functions, was not itself an operational body 
and cannot be defined as a development ~gency. Iii its early years 
its prime pre-occupation was a definition of the legal status of refu­
gees and the establishment of refugee rights and privi~eges in the . 
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countries of asylum. Its first involvement was with the displaced 
persons of Europe and elsewhere resulting from the Second World war, 
a process far removed from the problems of the Third World. It was 
not until the middle 1960s that the displacement of rural people 
arising from colonialist struggles and the problems of post-colon~al 
adjustment in Africa confronted the UNHCR with the problems ·of major 
rural settlement. 

The initial need was for inunediate medical succor, ~ood and 
short-term shelter for thousands of families streaming destitute. 
across unfrequented borders, sometimes under hot pursuit or in gen­
eral panic. UNHCR chose as its operating agent the Internationa.l. Bed 
Cross, itself backed by contributions f.roni many volWltary .agencies. 
At first, there were hesitations over providing permanent settlement 
for these people because of the possibility of an early return to 
their countries of origin. Later, however, when these hopes were 
dashed (as in Burundi, Uganda and Tanzania) the necessity for perma­
nent settlement became mandatory, first, to remove the ref~gees to 
secure areas, and second, to save them from pauperization and re­
establish them on a more permanent basis in areas allocated thr~ugh 
generosity of the governments of asylwn. Inevitably the land which 
could be spared for this purpose lay in areas of sparse population, 
only partially inhabited by the nationals of the country because of 
hostile natural environment with minimal infrastructure and communi­
cations. 

Thus .UNHCR was drawn into a wide spectrwn of activities of 
which it had little experience including: the establislunent of· road 
networks, of village water supplies, and simple medical and educa­
tional services; the clearing of land and the drainage of swamps; 
eradication of the tsetse fly and other pests; and ·the establishment 
of agricultural crops. The governments of asylum themselves, 9ver­
strained by their own developmental efforts, could make little con~ 
tribution in these remoter areas. With only limited backing from · 
any of the UN Specialized Agencies, UNHCR had to rely prin\arily upon 
voluntary agencies. Thus ·in Tanzania there evolved a tripartite.ar­
rangement whereby the Lutheran World Federation (LWF) became the exe­
cuting agency in the field in partnership with the Tanzanian govern­
ment and UNHCE itself. In Burundi the Association Internationale de 
Developpement Rural (AIDR) played a similar role. Behind these was 
the strong support of a number of other voluntary agencies, ~otably 
the World Council of Churches (WCC), oxfamand the Scandinavian refu­
gee organizations, which provided technical and planning assistance 
as well as funding. 

The 1967 Conference on African Refugee Problems initiated a 
widening debate on the problems of rural development and the part 
which the voluntary agencies should play in it. In that year, Oxfam 
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in particular introduced a new professionalism in its app:oach to 
refugee settlement by inviting (on a fee-paid basis) the professional 
services of the recently-formed Agricultural Development Service of 
the World Bank for the planning of an integrated approach to certain 
problem areas in Tanzania and Uganda. In 1968, the Oxfam field repre­
sentative was invited by the United Nations Development Program (UNDP) 
to participate as a consultant in a Preliminary Assistance to Govern­
~ent Mission on rural development to Uganda. 

The ICVA Working Group on RUral Development 

The International Council of Voluntary Agencies (ICVA) was formed 
in 1962 to act as the clearing house and contact point for over 100 
major agencies. During its 1968 General Conference in London, major 
attention was devoted to the subject of integrated rural development 
and the possibilities of joint action by voluntary agencies. Arising 
from this, the Scandinavian countries mounted a series of seminars to 
which the Oxfam field representative, now accepted as a specialist in 
this field, was invited to lead discussion on the same subject. These 
discussions in London and Scandinavia resulted in 1969 in the formation 
within the ICVA of a standing Working Group on Rural Development. Un­
der i;he aegis of one of the member organizations, the International 
University Exchange Fund (IUEF) , a field off ice in Nairobi was estab­
lished to assess the possibilities of voluntary agency intervention in 
Africa. 

There remains, however, a strong body of resistance within the 
ICVA membership against the surrender of individual agency autonomy to 
the joint action concept. One of the weaknesses--as well as strengths 
--of the voluntary agencies is their individualistic specialization 
and their jealously guarded independence. The advantage of this indi­
vidualism has been that their fund-raising efforts have shown little 
overlap, and each organization has developed its own constituency. A 
disadvantage is that attempts to achieve united action and the pooling 
of resources in face of a conunonly recognized need remain extremely 
difficult. It is fair 'to say that, even before the ICVA General Con­
f~rence of 1968, a number of the major agencies had begun to think and 
act in terms of development activity as such and even, in some cases, 
to create special sub-sections of their organizations for work in the 
development field. For example, the Lutheran World Federation estab­
lished a Conununity Development Service which, between 1962 and 1976, 
endorsed some 662 development projects, mainly in the medical, agri­
cultural and educational fields, at a total cost of some $52 million. 
At a later stage, and covering similar fields of activity, the Catho­
lic churches of North America and Eu~ope created the organization 
International Cooperation for Socio-Economic Development (CIDSE) with 
headquarters in Brussels, concentrating mainly in the field of human 
development at the village or institutional level--allocating in 1973 
alone some $51 million to these purposes. On a similar scale a non-
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denominational agency, Concern, was formed in 1969 in Ireland with a 
prime interest in education, rural development, health and agricul­
ture in the Third World. In 1976, Oxfam in the United Kingdom, was 
devoting some 67% of its $8~ million income in that year ·to health, 
social development and agricultural projects. These examples could 
be multiplied. But this new consciousness of development needs did 
not necessarily imply a greater willingness to avoid duplication of 
effort and to achieve a more efficient economic pool~g of resources 
by accepting common action. 

The Evolution of ACORD 

From the ICVA Working Group meeting of 1972 there emerged one 
group of agencies, a rump perhaps of the total but a very powerful 
one, which persisted with the concept of joint action.· It comprised 
the African Medical and Research Foundation International, Nairobi; 
Church World Service, New York1 the Danish Refugee Council, Gopen­
hagen1 the International Organization for Rural Development, ~russelsr· 
the International University Exchange_ Fund, Geneva; the Norwegian 
Refugee Council I Oslo 1 and Oxfam, 'oxford. These agreed to come to­
gether in an informal consortium for the funding ·and prosecution of a 
particular major project in Sudan, at a cost approaching $1 million, 
for the establishment of a multi-purpose training center for southern 
Sudanese artisans and secretarial staff in Juba. This project and 
this form of joint action received the warm support of the Sudan gov­
ernment, and despite logistic difficulties has had a resound~g · 
success. 

The f onnation of this consortium was probably the most signifi­
cant outcome of the May 1972 meeting. It later acquired legal status 
under Swiss law as the International Agency for Cooperation and De-. 
velopment (IACOD). Since the Sudan experience it has gone from 
strength to strength, attracting to its membership additional organ­
izations such as the canadian ·university Service overseas and the 
overseas Development Group of the University of East Anglia in the 
United Kingdom. In 1974 the decision was taken to redefine more 
closely its objectives and to change its name accordingly. Under 
this new title, the Agency for Co-operation and Research in Develop­
ment (ACORD) , it was an organization concerned not merely with fund~ 
raising and the propagation of information about Third World prob­
lems, but was itself primarily a field .agency. It ~gan by expandi;ng 
its program in the Sudan beyond vocational and rural development 
training into such activities as rural water supplies, scholarships 
and educational support. Later it was drawn into the critical situa­
tion in the Sahel where it was commissioned by another qroup of eiqht 
European non-governmental organizations, known as the ·Euro Action 
Sahel group, to administer a la~ge long-term development program in 
Mali, Upper Volta and Niger. This p~ogram includes projects involvl.:ng 
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the re-organization of cooperatives and development schemes to bene­
fit nomads and small fanners·. ACORD has extended its interest to 
specific development possibilities in the new Portuguese speaking 
nations and in Tanzania. A natural and significant outcome of these 
activities has been an agreement between the Euro Action group and 
ACORD to join forces as a single organization known as Euro Action­
ACORD I w·ith headquarters in London,: in 1977. 

In some cases, Euro Action-ACORD may be asked to mount an opera­
tion by itself; in other cases, ·one or other of its member organiza­
tions may be asked to undertake the operational function with the · 
joint backing of the body's membership. This obviously offers some 
answer to the criticisms voiced regarding the embarrassment caused to 
recipient governments besieged by a multiplicity of voluntary agen­
cies. The greater the concentration of inter-agency effort, the 
easier becomes the relationship with the government concerned. Yet 
this particular difficulty may have been somewhat overstressed, for 
it is\true that generally speaking the relationships between volun­
tary agencies and recipient governments have been smooth. In more· 
than one recipient country, for example, voluntary ~gency participa­
tion has been approved in such bodies as the local Freedom from Hun~ 
ger Committees; in others, such as the LWF Community Development 
Service in Tanzania and the Christian Council of Kenya, they have 
been incorporated directly within government programs. The lack of 
information available to recipient governments regarding the capa­
~ili ties and objectives of the voluntary agencies which approach 

·them remains a problem, however, and it is important that a.more co­
herent catalogue of such information should be made available. 

A further advantage of the more comprehensive resources of Euro 
Action-ACORD is the capability it has acquired for involvement in 
much longer tenn commitments than were previously undertaken by vol­
\.intary agencies. Until recently it has been a weakness of voluntarY 
agency activity in the development field that most of them have been 
unable or unwilling to commit themselves to projects of more than 
one or two years duration, mainly because of uncertainty about their 
own continuing fund-raising capabilities. For similar reasons, the 
projects they have adopted have lacked the vital follow-up and the 
coherence of approach necessary to give their invaluable grass-roots 
experience the opportunity to grow and widen over significant areas. 
The plea has been made in the past by such organizations that it has 
been their function to recognize a spark in a locality, to fan that 
spark to significant dimensions by means of projects which would be 
pilot operations ("poles de developpement") and to show the way for 
more competent authorities to follow. But, without an assurance that 
this follow-up will take place, such spark-off projects can die a 
natural death; and to light a fire and achieve an involvement--an 
enthusiastic involvement--within a rural community, and then leave, 
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can lead too often to disillusiorunent among the people who made the 
original effort. Fortunately, the growing confidence of maj.or volun­
tary agencies in their acceleratin'g fund-raising capability and the · 
increasing recognition and support they are re.ceiving from their home 
governments has made them less wary about the commitment of funds •. 
Consequently, in a context where fifteen years is a s.ignificant period· 
to achieve results, they are moving from commitments of one or two 
years into five years or more. 

Bilateral Government Funding thr~ugh Private ~rganizations 

The question of the acceptance of financial assistance from their 
home governments has caused a good deal of debate and hesitation am~ng 
voluntary agencies in the past. One difficulty has been over the fact 
that in the past bilateral pff icial aid was often tied, confining the 
use of such funds to the products of the donor country, a practice 
which itself is alien to the voluntary principle. Furthermore, there 
has been a feeling that to accept any major measure of governmental 
aid ran the risk of a confusion in the minds of voluntary _agency sup­
porters between freely made charitable contribution and government 
taxation, to the detriment of the former. 

Despite these hesitations, however, the relationships between the 
voluntary agency movement in various countries and their governments 
have shown steady growth and improvement in attitudes. In the United 
States, for example, two main denominational voluntary _agencies, Cath­
olic Relief Services and the Church World Service, have long been re­
cognized as important channels of government food and mate.rial sur­
pluses for both emergency and developmental purposes. Scandinavian 
governments have been content for a number of years to provide a ~egu­
lar budget to specified voluntary agencies without strings attached. 
In West Germany the major religious voluntary agencies have received 
significant financial support from a government-levied church tax. In 
1971 the International Development Agency of the Canadian Government 
(CIDA) adopted a most enlightened collaborative policy with the volun­
tary agencies of that country; and in 1974 the British government 
through its Ministry of Overseas Development adopted a similar policy 
on a more m0dest scale. The emphasis placed by CIDA on the elimina­
tion of bureaucratic procedures in its relations with agencies and 
recipient governments is hopefully and indication of a similar trend 
in attitude among other donor governments. 

UN-Agency Collaboration 

Despite the more secure and coheren.t mobilization of resources by 
the private .agencies and thei~ grow~ng sureness of touch towards, and 
involvement in, rural development, there persists a mood of skepticism 
towards the methodology employed within the UN system, a skepticism 

88 



which is the main stumbling block to the achievement of common or at 
least canplementary programs. It is the writer's contention that the 
root cause of this unease lies in the fact that within the UN system 
it has become almost axiomatic that where development projects are 
sited in the rural areas FAO is chosen for its technical competence 
as the operating agency, without reference to the deeply felt immedi­
ate social needs of the people directly involved. There is indeed a 
wide debate within the agencies involved in rural development between 
two schools of thought. The first of these, epitomised by FAO, argues 
for what has been described as ·the "bang bang" or "initial thrust" 
attack on economic backwardness in rural regions, by selecting areas 
which offer the highest promise of immediate economic return and in 
which an intensive concentration of capital inputs and expertise can 
(hopefully) achieve an observable and significant increase in the GNP. 
The contrary argument, which commands the support of the major volun­
tary agencies, is that to concentrate economic development in the more 
favored areas of the country is to neglect and intensify the poverty 
and backwardness of the less fortunate areas. 

Despite this cleavage of opinion,.there does appear to have re­
cently emerged, at least in principle, in the higher echelons of the 
UN system and among bilateral and non-governmental· organizations one 
general area of common ground. A great deal of lip service is now paid 
to the importance of involving the people themselves at the grassroots 
level in rural development, whatever.form it may take. Space does not 
permit reference to the case histories that support the following ob­
servations from a special investigation of rural development programs 
in Africa in 1975-76, coinmissioned by UNDP, which form a precis of the 
writer's findings. These are: A.) That however explicit the views ex­
pressed at headquarters regarding popular involvement and participation 
in project planning and execution, there is little evidence that in FAO­
managed projects it has penetrated effectively to field level; B.) That 
the projects most successful in achieving popular participation have 
been the small scale schemes, usually FFHC and usually with'private 
agency involvement, with modest targets and modest resources, and with 
minimal expatriate expertise and a significant volunteer element; but 
that the problems of translating such comparatively modest programs into 
large ~cale area activity have so far proved difficult to resolve; 
C.) That generally speaking (often self-admittedly in hindsight) the 
major constraint common to most projects has been the failure of project 
management to.win over the active participation of the people; and this 
is a phenomenon which bodes ill for the perpetuation of project aims 
and objectives once outside assistance is withdrawn. 

Surely the opportunity exists for a much more effective interplay 
between UNDP and agencies such as Euro Action-ACORD. It is suggested 
that it would be a wise move to incorporate in the UNDP Resident 
Representative's Offices in the recipient countries an individual 
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seconded from the voluntary agencies,. to keep him infonned of the pos­
sibilities for voluntary agency participation in development projects, 
particularly during their preliminary phase. UNDP might employ a sub­
contracting system: for example, by bringing in the African Medical 
and Research Foundation as a sub-contrac'tor' to WHO in the health field; 
and perhaps Euro Action-ACORD in the fields of rural training and vil­
lage amenities. Such a proposal will undoubtedly arouse strong oppo­
sition, especially from those in the voluntary agencies who would mis­
takenly consider the acceptance of a sub-contracting role, even on a 
freely negotiated basis, as beneath their dignity 'and a thr~at to 
their identity. It is nonetheless an area 'of discussion which de­
serves to be pursued. 

Conclusion 

In this paper so far we have traced the development and increas­
ing maturity of the voluntary agency approach, but we have not ex­
plored the motivations behind it, an issue which is of curcial impor­
tance to the recipient governments. How is it that during a period of 
world slump and economic difficulty in the Western world, the incomes 
of their voluntary agencies; drawn mainly from the contributions of 
millions of ordinary men and. women, have not only sustained themselves 
but have been accelerated? The explanation can only lie in the per­
sistent basic.Samaritan spirit which exists in ordinary people in 
spite of circumstance. Many of us will remember the surge of hope 
which flooded the Western world with the creation first of the League 
of Nations, and then of its successor the United Nations. While 'the 
UN Development Programme today suffers from increasing financial 
stringency, the voluntary agency movement appears to go from strength 
to strength. From the point of view of the Western World it has 'its 
basis in the Christian ethic. Elsewhere the sensitive teachi:ngs of 
the Koran in regard to charity are the motivating force. Yet this 
magnif icient response from ordinary men and women o~ qoodwil~ qoes 
beyond denominational preaching. It is clear that the reaction among 
ordinary people when confronted with the sum of misery in the poorer 
areas of the world is a deep unease at their own more privil.eged situ­
ation. 

(Extracted from noevelopment Aid from 
Voluntary Agencies to the Least, Devel­
oped Countries ,•r. Africa Today, Vol. 25 
No. 4, Oct.-Dec. 1978, pp. 49-62. 
Copyright© 1979, Africa Today Asso­
ciates, Denver, Colorado.] 
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POST-HARVEST FOOD LOSSES . 



CARTOON ILLUSTRATING THE MAIN 
SOURCES OF FOOD LOSS FOLLOWING 

HARVEST--RODENTS, BIRDS, FUNGUS, 
INSECTS, DAMPNESS AND HEAT. 

(CARTOON FROM MANUAL ON SMALL FARM 
GRAIN STORAGE--SEE ARTICLE P. 110.) 
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Post-Harvest Food Losses 
In Developing Countries 

U.S. National Academy of Sciences 

[The extent of postharvest losses of food in the developing countries 
is some $10 billion, and prevention of such losse~ is accordingly 
more important than is generally appreciated. This article surveys 
various aspects of the problem.] 

By the year 2000, it is projected that world popu- · 
lation will increase from the present 4 billion to be- · 
tween 6 and 7 billion, and with them the need for food 
will grow at least proportionately. Estimates indicate 
that between 450 million and 1 billion people do not 
have enough to eat now, and this number is likely to 
increase with the population. To cope with current and 
future food demand, governments have traditionally em­
phasized two lines of action: reducing .future demand 
by slowi_ng population growth, and augmenting food sup­
plies by expand~ng production. A third vital comple­
mentary measure, however--reducing the loss of food 
dur~ng and after harvest--has not been adequately em­
phasized. 

Altho_ugh the methods of loss estimation are fre­
quently suspect and the supporting data r~ugh, there 
are sufficient data to show that substantial amounts 
of food are being lost annually in the post-harvest 
system. Since estimates of loss and production in 
developing countries are subject both to differing in­
terpretations and degrees of accuracy, projections of 
the amounts of food that ~ight become available through 
loss reduction are doubly difficult. Within these 
limitation, however, it is necessary to make rough 

A Conunittee on Postharvest Food Losses in 
Developing Countries, with Prof. E. R. 
Pariser of the Massachusetts Institute of 
Technology as Chairman, was organized to 
make this study for the National Academy 
of Sciences, Washington, D.C. 
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I 

approximations to illustrate the possible magnitude of the losses in­
volved as a guide to policy. 

Conservative expert opinion resists. generalizations of loss esti­
mates because they cannot be substantiated by statistically sound data. 
For planning purposes, experts cite minimum overall losses of 10 per­
cent for durable crops like grains and 20 percent for nongrain staples, 
perishables, and fish. Table 1 gives an extrapolation in monetary 
terms of these minimum loss estimates for 1976. The figures in Table 1 
indicate that in the developinq countries a conservatively estimated 
minimum of 42 million metric tonnes of cereal grains and legumes were 
lost in 19761 this amount is equivalent to 60 percent of the annual 
total cereal production of Africa, 95 percent of Canada's annual cereal 
grain output, and slightly more than the production of Indonesia and 
Thailand combined. At 250 kg per year, this tonnage would provide more 
than the annual minimum calorie requirements of 168 million people-­
twice the population of Pakistan, or a quarter of the population of 
India. 

TABLE 1976 Estimates of Minimum Postharvest Food Losses in Developing 
Countries• 

Durables Perishables Fish 

1976 food production 
(million tonnes) 420 .. 2ssu 

Estimated minimum loss 
percentage 10 20 

Estimated minimum loss 
(million tonnes) 42 Sl iou• 

Estimated price/tonne 
(USS) 165 .... 2s· 22su• 

Estimated loss value 
(US S billions) 6.9 1.3 2.3 

••'Developing Market Economies" according to FAO ( 1977) definition . 

.. Production estimates from FAQ (1977) assuming 79 percent of durables and 75 
percent of perishables are actually used for food (based on NRC, 1977) . 

.. •James (1977). 

•• u Figure used by the International Food Policy Research Institute (IFPRJ, 1977~. 

Table 2 presents analogous calculations based on projections of 
food crop production in 19.85 and continued losses and prices at pre­
sent levels. Th~se figures represent a conservative minimum estimate 
of 107 million tonnes of total posharvest food losses, which, together 
with 10 million tonnes of fish losses, is valued at approximate.ly US 
$11.S billion. Successful implementation of the United Nations General 
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Assembly VIIth Special Session Resolution calling for a SO percent 
reduction in postharvest food losses by 1985 would, therefore, save 
an estimated US $5.75 billion worth of food annually. 

TABLE 2 1985 Projections of Minimum Postharvest Food Losses 
in Developing Countries 

Durables Perishables r:'ish 

Projected 1985 food pro· 
ductlon• (million tonnes) 472 302 

Estimated minimum ovefall 
loss percentage 10 20 

Projected minimum losses 
(million tonnes) 47 60 10 

Estimated price/tonne 
(1976 USS) 165 25 225 

Estimated loss value 
(US S billions) 7.8 1.5 2.3 

•eased on approximately 2 percent annual increase from 1976 FAQ production re­
ports and figures lri the World Food and Nutrition Study (NAS, 1977, Appc~dix A, 
Table n of approximately 75 percent of total durable crop production used for food in 
1985. Also assumes the proportion of durables to perishables produced in 1976 (61 :39) 
will hold for 1985, and that there are no improvements in food conservation. 

A 2 percent annual increase in production of food crops over 
1976 volume would result in a production of.durables verY close ta 
the projected demand figures· for grain in 1985~-474·.5 million tonnes~ 
However 1 ·even if this production were achieved·, a shortfall of food 
grain would result because of the projected'postharvest loss--a 
minimum of approximately 47:million tonnes·. Production sufficient 
to meet both the projected demand.and the estimated 10 percent post­
harvest loss would require an increase of 2.85 percent annually. 
But if the United Nations Resolution 1 s SO percent loss-reduction 
target were to be achieved over this period, ~e annual production 
increase required could be reduced ta.2.32. percent., 

General Causes of Postharvest Grain·Loss 

Knowledge about the nature and extent of postharvest losses .. i~ 
much more e'xtensive fo~, cereal grains and grain legumes than for: 
other commodities for a' number of reasons·. In most societies,. ~ese 
more durable foodstuffs are (or have been) the most important in 
terms of quantity .produced. They are traditionally stored, and the 
survival of a society has depended· on keen attention to this process 
(this has been less true in the case of the nongrain staples.) It 
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is easier to protect dormant dried grain from external attack by 
insects or rodents than it is to prevent physiological deterior­
ation or fungal attack of perishables. Perishables are often sea­
sonal crops that provide a relatively constant supply of a variety 
of fruits and vegetables without storage. Many grow with minimum 
attention; their husbandry is therefore much less important and 
demanding than that of durable staples. 

The bulk of harvested cereal grains and legumes passes 
through a fairly well-defined series of steps--the postharvest 
system. After harvest, the crops are threshed or shelled, dried, 
stored, and finally processed. Each commodity has its own varia­
tions in this process and some have additional steps that enlarge 

, the system (rice parboiling, for example), but there are enough 
similarities in the flow of durables through the system to enable 
generalization about loss problems. 

Preharvest factors. The genetic characteristics of a grain 
variety greatly influence the postharvest losses it is likely to 
incur. Traditional varieties are generally well adapted both to 
their usual environment and to post-harvest handling. The grains 
that survive storage and are used in subsequent seasons have evolved 
characteristics that favor their survival. These may include, for 
instance, lower moisture content in the ripe grain, which then dries 
more readily, and a thicker seed coat for repelling insects and 
rodents. The introduction of varieties selected for high yields 
has resulted in greater postharvest losses where the new varieties 
are not as well adapted to postharvest conditions as traditional 
varieties. This problem should be a consideration both in selec­
ting high-yielding varieties and in providing for their postharvest 
treatment. 

Damage to the growing crop may affect its postharvest charac­
teristics, as may crop protection treatment prior to harvest. In 
particular, insect infestations of a maturing crop may increase its 
vulnerability to loss after harvest; however, residual insecticide 
may reduce the extent of postharvest insect damage. 

Harvesting fac~ors. The.time at which harvesting occurs has 
an important effect on the subsequent storage quality of the grain. 
Typically, the harvest may begin before the grains are fully ripe 
and may extend until mold and insect damage are prevalent and 
shattering has occurred. Grain not fully ripened contains a higher 
proportion of moisture, and will deteriorate more quickly than mature 
grain because the enzyme systems are still active. If the grain re­
mains in tne field after maturity, repeated wetting from rain and 
dew at night, along with drying by the hot sun, may cause grain to 
crack (particularly long-grain paddy), and may increase the likeli­
hood of insect damage (especially in maize, paddy, and pulses). 
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Crops standing in the field after maturity become more liable to 
harvest loss.es. Ripened grain is more likely to be shattered onto 
the ground during harves.ting. Maize loss may result from the loosen­
ing of the ripened husk and subsequent mold infection or insect at­
tack. The probability of insect infestation in the field is also 
likely to increase if the crop stands too long, as is loss to rodents, 
grain-eating birds, an~ other vertebrates. 

Threshing ~n~ shellin~. Traditional methods of threshing to 
separate grains from the plant, such as the use of animals to trample 
the sheaves on the threshing floor--or its modern equivalent, using 
tractor wheels--may result in the loss of grain not separated. This 
method also allows impurities to become mixed:With the grain, which 

. ~ 

may cause subsequent storage problems. The use of flails to beat 
the ·grain from the stalk may also damage the grai'rls or kernels and 
is not always effective. However, modern threshing ~~shelling de­
vices may also be used incorrectly, or on crops for whicn they were 
not intended, often resulting in excessive grain damage. ·enerally, 
threshing and shelling will contribute to losses if carried~t in a 
manner that cracks grain. ~ 

Drying. Drying is a particularly vital operation in the food 
handling chain, since moisture may be the most important factor con­
tributing to the rate of deterioration during storage. Drying is 
used to inhibit germination of seeds and to reduce the moisture con­
tent to a level that prevents the growth of fungi and bacteria; it 
can also retard attacks on the grain by insects and mites. 

In developing countries, the methods available to farmers for 
drying crops are often limited to a combination of sun and air dry­
ing, although supplemental heat is frequently employed. In many 
cases, seed grain may be treated separately from food grain and 
with greater care •. Drying is a complex process requiring consider­
able skill and effort on the part of the farmer. The success with 
which the grain is preserved over shorter or longer periods depends 
to a great extent on the care and attention given to the drying and 
subsequent storage. Drying is often complicated by the introduction 
of high-yield varieties or by production of a second, irrigated crop 
(double-cropping) that matures and must be: harvested during wet sea­
sons. In these cases the grain requires artificial drying. The in-

\ 
creased production of high-yield varieties and their differing char-
acteristics may also tax the farmer's ability to handle the grain 
properly by traditional methods. Consequently, new drying and stor­
age procedures must be adopted or the crop must be sold undried. , 

\ 

OVerdrying--which can easily occur in arid regions, or after ·,~ 
excessive exposure to sun or other heat--can cause breakage, damage 
to the seed coat, bleaching, scorching, discoloration, loss of germ-
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Right: Traditional 
threshing with 
ox-drawn "norag," 
Lebanon. 

Below: 

Below: 

Rice 
threshing, 
Indonesia. 

Sun drying millet, South .... 1dia. 

Below: Field drying paddy, Indonesia 
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inative power and nutritional content. Too-rapid dryi;ng of h.igh 
moisture crops also causes damage; for example, bursting (or 11case­
hardenirig"), which causes the 'surface of the grain to ·dry out rapidly, 
sealing moisture within the inner layers. Underdrying or slow drying 
(a problem in humid regions) results in deterioration due to fungi 
and bacteria, and, in extreme cases, leads to total ~oss. 

Solar technol.ogy for artificial dryi.ng is receiving attention 
because of its negligible running costs in comparison with traditional 
fuels, which ar'e becoming not 'only expensive but, as in the case of 
firewood, harder to find--consumption of wood is causing deforesta~ 
tion in many areas. However, the fundamental problem with solar de­
vices is that they do not operate effectively when they are most 
needed--to dry grain that must be harvested during a wet spell or 
in the rainy season. · 

The manual used by the Peace Corps and Volunteers in Technical 
Assistance (VITA), SmaZZ Farm GPain StQPage (Lindblad and Druben, 
1976), contains descriptions and instructions for constructing a var­
iety of improved grain dryers, including a pit oil ·barrel drYer, an 
improved maize drying and storage crib, ~ simple batch-type rice 
dryer, and a number of simple 'solar dryers. Clearly, methods of dry­
ing must be selected for the particular climatic, economic, and so­
cial circumstances in.which they will be used. This is especially 
true where existing drying methods have evolved over long periods of 
time to meet comniunity and family survival needs. Alternative 
methods should not be recommended without awareness of all possible 
consequences to the farmers. 

Storage losses. The extent to which deterioration and loss 
occurs in storage depends on physical and production factors (which 
have been ment.ioned) and on the storage environment and biological 
factors. In addition, physical damage to the crop during ha.rvest 
may also affect storage. Undamaged cowpea pods, groundnut shells, 
and the husks of paddy grains afford these crops a noticeable degree 
of protection from infestation by most insect species, although the 
space these encasements occupy reduces the volume of grain that can 
be stored. 

Sto~age conditions have much to do with the rate of deterior­
ation. High temperature and humidity encourage mold formation and 
provide c'onditions favoring the rapid growth. of insect populations. 
Deterioration is minimal in cool areas, more marked in hot, dry 
ones, high in cool and damp conditions, and very ~igh in hot, damp 
climates. Climatic conditions dur~ng and after harvest affect the 
ease with which natural drying may be carried out and may dictate 
the need for artificial drying. Seasonal and daily changes in tem­
perature differences between stored grains and the surrounding en-
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vironment can result in movements of moisture amo.ng quantities of 
bulk or bag-stored grains or in condensation on the grain. Con­
centratio.n of mois.ture can lead to conditions favorable to the devel­
opment of ftJ?gi. 

Some climates lessen the residual activity of certain pesticides, 
and can reduce the effective life of storage containers and struc­
tures. Certain structural materials may alter the effectiveness of 
different insecticides. 

Deterioration is also related to storage methods and ma~age­
ment. For example, cob maize stored in open-sided cribs absorbs 
moisture more rapidly during the rainy season than shelled maize in 
mud-walled cribs, so that conditions for rapid insect development. are 
produced earlier in the storage season. On the oth~r hand, properly 
designed open-sided cribs wi.11 allow relatively rapid drying of un­
hus.ked ears of maize and reduce losses due to mold. Traditional pest 
control methods are often effective in keeping down infestation 
levels. For example, some farmers storing pulses and larger grains 
will mix a smaller seed or sand with the. grains to fill ·the inter­
granular spaces. This effectively inhibits the development of bru­
chid beetles. Other farmers use a fire under their sto~age cribs 
to repel insects, either through the effect of the smoke or by keep­
ing the grain dry. The admixture or overlay of ashes derived from 
burning various woods or dried animal dung is another method afford­
~ng protection against insect attack. 

Biological factors. The principal biological agents of deteri­
oration during storage are .insects and mites, fungi, and rodents. 
Insect pests are a greater problem in regions where humidity is 
high, but temperature is the overriding factor that influences in­
sect multiplication. At temperatures of about 32;oC, the rate of 
multiplication is such that a monthly compound increase of 50 times 
the present nwnber is theoretically possible. Thus, 50 insects at 
harvest could multiply to become more than 312 million after 4 
months. 

The nutritive requirements of insects are much the same as 
those of vertebrates, so that crops with the highest nutritive values 
for man are also those most susceptible to insect damage. Further­
more, insects often select the most valuable portion of the seeds. 
For example, four important maize pests attack the kernel's embryo 
and reject the starchy endosperm, thus removing the most nutritious 
part of the grain as well as destroying the power of germination. 
In certain cases, farmers may keep only small amounts of a nutritious 
crop, such as beans, because they believe damage and loss to be in­
evitable. 
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Weight loss in products has economic as well as nutritive im­
portanc.e and / in the absence of effective control measures, insect 
attack on cereal grains and beans can be extremely severe, reduci.ng 
the commodity to empty husks and dust. Large numbers of insects can 
be expected to produce heavy weight losses, and the resulting con­
tamination by dead and live insects and their excreta can be suf f i­
cient to make the commodity completely unpalatable and unacceptable 
in the market. 

Control measures depend first on star.age hygiene, whether or 
not insecticides are available. Storage containers must be checked 
and cleaned as carefully as possible. Old stored grain should be 
checked and, if necessary, redried and cleaned to control existing 
infestation. New dry grain should be kept separate from old stored 
grain because of the risk of cross-infestation. Similarly, stores 
should be as remote from the field as possible; it should be assumed 
that new grain is infested from the field. Control must include a 
~egular system of inspection and preventive actions to maintain 
storage h.ygiene, and take counter measures where infestation is 
found. 

Traditional pest-control systems not involving insecticides are 
adapted to local circumstances. Use of local herbs, mixing ash with 
grain, and smoking are effective measures and should be encouraged. 
Every effort should be made to build on traditional technology, and 
innovations should be undertaken with an understanding of the social 
and economic implications. This is particularly important in the 
case of insecticides that present severe health hazards or have 
other environmental, economic, or social implications (such as over­
optimistic expectations that new technologies will solve all prob­
lems and remove the need for traditlonal efforts). 

Many insecticides are becoming widely available in developing 
countries as their application is encouraged by suppliers and exten­
sion services. Some are more hazardous to humans and {potentially) 
to the environment than others, but all should be used with great 
care. Some can be used on seed grain in high concentrations that 
would be dangerous if used on food grain. The grain-storage insec­
ticides are of two main types: 

• Contact poisons such as dusts, dispersible powders, and 
emulsions. Some insecticides, such as BHC, are quite stable and 
have long residual action; others, like malathion, usually have 
little residual action and are used where human consumption of the 
grain precludes the use of longer-acting chemicals. Some compounds 
may be mixed with grain at the time of storage, while others are used 
for spraying storage containers or bagged grain. The level of appli­
cation and its timing in relation to expected human consumption are 
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major problems for extension services seek~ng to improve insect con­
trol in rural grain storage. 

• Fwnigants, which are gases, can penetrate bulks of grain and 
kill insects and their larvae living within grains. The negative fac~ 
tors are that all f~igants are safe only when used by trained person­
nel, and that they have no residual action to protect grain from sub­
sequent reinfestation. A first requirement involves improvi?g appli­
cation methods and mere careful monitori:og of insecticide use to 
achieve maximwn control of infestations. Reports of insect resis­
tance to chemical insecticides are frequently encountered, and aware­
ness about the drawbacks of chemical use is also increasing. As a 
result there has been renewed interest in traditional nonchemical 
control techniques, and in developing alternative approaches to pest 
control. 

The principal non-insecticidal methods of copi.ng with insect in­
festations involve: manipulation of the environment to make it less 
favorable to the insect; breedi.ng resistant crop strains; usi.ng natur­
al enemies of insects such as parasites, predators, and disease car­
riers; sterilizing insects to interfere with normal reproduction; and 
using attractants and repellants. · 

Some of these methods are not new techniques. Tr?ditional meth­
ods of controlling insects in storage involve mixing sand, limestone, 
ash, or herbs with the. grain which, in addition to forming a barrier 
against the movement of insects through the grain, abrade or absorb 
·the wax coating of the insect 1 s protective cuticle, causing a loss of 
body moisture. In many areas insects (and rodents). ar.e repelled by 
smoke from small fires, used either within empty granaries to decon­
taminate them or under granaries constructed of permeable materials 
such as woven plant fibers. The fire also assists grain drying. In 
other areas, stored grain is inspected frequently and is redried in 
the sun if insects are observed. Hermetic storage, with grain sealed 
in airtight containers, is highly effective in excluding insects. 
However, the system is difficult to maintain for larqe quantities 
and is usually confined to relatively small amounts of seed grain. 

Along with investigations of newer possibilities for nonchemi­
cal control measures, traditional methods should receive greater 
attention in order to increase understanding of their underlying 
biological basis. The knowledge gained about both approaches can 
form the basis of more effective and safer methods. Since the meth­
ods are dependent on manipulation of the ecology to the detriment of 
insects, they are highly location-specific, which increases the need 
for research and adaptation of techniques to local circwnstances. 
This will require long-term study, making it unlikely that there will 
be alternatives to replace or greatly reduce insecticide use in the 
near future. 
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Fungi attack grain in sto~age ~hen the drying has been inade­
quate, ·when large. nwnbers of insects are present causing a tempera­
ture rise in the. grain, or when the stored crop is exposed to high 
hwnidity or actual wetti.ng. Fll:flgal developmen.t does not normally 
take place when the moisture content of the commodity is below the 
moisture content of the environment at a relative humidity of 70 per­
cent. Fungi penetrate the endosperm of grains, removing the nutri­
ents. In many cases the embryo is attacked first and ·eventually 
destroyed. Fungal spoilage is more serious in·those ~egions with a 
permanent ~igh humidity, or where a season of ~igh humidity coincides 
with the time whe~ grain is dried or stored. Microoranisms may mul­
tiply and create heat that can increase in unventilated stores suf­
ficiently to· completely destroy the grain. However, losses due to 
fungi are reduced by improvements in dryi:ng and sto~age technology, 
and do not need to be treated separately. 

Rodent damage to stored food can occur in a number of ways. 
The animals not only consume the food (damage to maize grains is 
characteristic in that the embryo is usually removed f.irst), but 
also foul a large amount with their excretions '(which may carry 
microorganisms harmful to man), destroy containers by gnawing holes 
that result in leakage and wastage of grain, and paw into and scat­
ter grain while they eat. This scattered grain, along with that 
which leaks from gnawed holes, is subject to contamination. Damage 
to grain stored in bulk may be much less than to grain stored izl 
bags because rodents are unable to burrow into the bulk. 

These problems have recently been reviewed in a report pre­
pared by the U.K. Centre for overseas Pest Research and the Tropi­
cal Products Institute. This report analyzes extensive information 
provided by a number of governments. It concludes that in most 
countries very little is known about the extent of the problem, al­
though some countries with high losses, such as India, have consider­
able expertise in this area and allocate large resources to the con­
trol of rodents. Techniques for rodent control fall into the follow­
ing broad categories: 

• Rodent exclusion efforts in store construction1 
• Improved sanitation, which includes removing food and 

harborage from the surroundings or reducing it as much as 
possible. 

• Poison baiting,· including use of the anticoagulants such 
as chlorophacinone, warfarin, coumarin, diphacinone, and 
coumatetralyl, and acute poisons such as zinc phosphide, 
barium carbonate, red squill, and vacor; 

• Fumigation with phosphine or other gas; 
• Trapping and hunting; 
• Use of cats and dogs; and 
e Rodent repellents.' 
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Estimates of .the effectiveness of these techniques are mixed; 
experience is sometimes contradictory even within the same country. 
Results depend on the thoroughness with which the control technique 
is applied and the l~ngth of time it operates. Control usually is 
more effective when a combination of methods is used; particularly 
those that prevent access to food. The persistence of the rodent 
problem is obvious in a report from Israel where it is fully recog~ 
nized and control is vigorous and well organized, but where the · 
estimated loss to crops in the field remains at 5 percent. It should 
be recognized that store rodents cannot be eliminated unless field 
rodents are also controlled. 

Observations from the People 1 s Republic of China indicate that 
well-organized rodent exclusion, together with sanitation and field 
control, may have been rather successful, although no published fiq­
ures are available. Traditional and modern granaries are reported 
to be protected·JJr detailed attention to cleanliness, by physically 
isolating the.granary, by laying concrete on the area around and 
underneath th~ granary, and by providing rat barriers at points of 
potential access. 

New rodent-control technologies, even simple ones, may meet 
considerable resistance at the ·farm and village level. For instance, 
local acceptance of baffles fitted to traditional storage containers 
has been.slow, at best. In.this and similar casesr more research may 
be needed to detennine whether such unpopular solutions to problems 
are the most e~fective. There are also,reports that rodents are be­
coming resistant to rodenticides, al~hough there is little evidence 
of this from tropical regions, which indicates that research on this 
subject is also desirable. 

Although many countries fully re~ognize the seriousness of food 
loss caused by rodents the.editors of the report of the Centre for 
overseas Pest Research conclude that nthe one single fact which 
emerges most clearly from the survey is the widespread ignorance of 
the magnitude of the rodent problem, and of means to control it." 

We have discussed the physical, environmental, and biological 
causes of grain losses during storage. Now we will turn to the 
methods of reducing storage ·losses, including a brief description 
of traditional and innovative storage practices. 

Reduction of Storage Losses 

In developing countries, storage on the fann is an important part 
of the traditional fanning system, both in the subsistence sector and 
the semisubsistence or fann-to-village market sector. It is essential 
both for conserving seed for the next planting and for stockpiling 
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Above: 

Below: 

Traditional storage houses, Laos. 

1-2 tonne metal grain tank, 
Swaziland, raised from ground and 
sheltered from rain. 
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Above: Recommended mesh-sided crib, 
Swaziland, with corrugated iron roof 
and metal rat baffles. 

Below: Grain storage basket, northern 
Ivory Coast. 



staples to feed the farm.er, his family, and his livestock until the 
next harvest. Sound sto~age practice has three elements: 

1) Proper preparation of the grain for storage, including drying 
and, where possible, separating out any infested or spoiled grain and 
other impurities; 2) Sound storage structures that provide protection 
from moisture (rain and ground moisture) or excessive drying, and a 
barrier against insect and rodent pests; and 3) An appropriate system 
of monitoring the quality of the stored grain and treating and handling 
it while it is in the store. 

Traditional sto~age practices. Traditional systems have evolved 
over long periods of time to satisfy star.age requirements within the 
limits of the local culture. Grain for seed is frequently sealed in 
gourds or clay containers and kept in the house. L~rger amount~ of 
grain for human and animal consumption are stored in containers con­
structed of plant material, mud, or stones, often raised off the 
ground on platforms and protected from the weather by roofing mater­
ial. The des.ign and materials vary according to local resources and 
custom. 

·These tradi tio:i.al grain star.age systems may provide reasonable 
storage security for the traditional farm.er, but this does not mean 
that losses are necessarily low. With the exception of sealed con­
tainers (including underground pit stores in drier areas that control 
insects by limiting the supply of oxygen), the traditional structures 
provide only limited protection against insect and rodent damage, par­
ticularly in areas where the climate is warm and humid or where grain 
is stored for extended periods. Nevertheless, it does mean that there 
is less risk of large-scale losses under traditional decentralized 
storage systems. 

subsistence or traditional farming systems are being improved by 
the introduction of high-yielding varieties of grain, which farmers 
are encouraged to grow. However, as a consequence of increased pro­
duction the traditional storage system is provin~ inadequate not only 
in capacity, but also in protecting grain from damage, since the new 
varieties may be more susceptible to insect attack. 

There are three approaches to solving traditional stor_age system 
problems: 

• Improving small-scale on-farm storage; 
• Central.izing grain storage with efficient collection, 

drying, and large-scale stores; and 
• Breeding new varieties of crops that are less susceptible 

to storage loss. 
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Of these approaches, the last two are important long-term pos­
sibilities with political, social, and economic implications that 
are l~rgely outside the scope of this report. They will require ex­
panded research efforts, particularly on the socioeconomic aspects. 
of centralizing storage. 

New on-farm storage practices. In recent years, this aspect of 
postharvest ·technology has been receiving considerable attention. 
In East Africa, adaptations have been made to the traditional design, 
for example, by fitting "rodent baffles" (Kenya and Malawi) or mud­
plasteri:ng cribs for the storage of shelled grain (Zambia and Malawi). 

In Guatemala, India, and Swaziland, prefabricated corrugated or 
plain (flat) metal storage tanks have been in use for a number of 
years. These tanks permit fumigation of the grain with hydrogen 
phosphite tablets, reduce the probability of reinfestation by in­
sects and rodents, and reduce the rate of moisture absorption. By 
1976, at least 40 percent of Swaziland farmers were using them. 

Introduction of improved grain bins ha~ not met with the same 
success in Ghana and Zambia, where concrete stores proved unacceptable 
to farmers because of rising costs, material shortages, and difficul­
ties in construction. A more recent approach, adopted in Zambia, is 
to produce a cheap, easy-to-construct container using readily avail­
able materials. The container, known as the "ferrumbu," incorporates 
the features necessary for safe grain storage and should be afford­
able by emergent commercial farmers. 

In Southeast Asia, metal storage containers have been introduced 
on a fairly wide scale. Problems have been encountered, however, 
with drying rice adequately before storage, providing sufficient ven­
tilation, and preventing stored rice from absorbing moisture from the 
humid atmo~phere. Solutions to these problems are considered essen­
tial in reducing losses of stored rice in Southeast Asia. 

Small-scale on-farm grain storage technologies have been com­
piled by Lindblad and Druben in the Peace Corps-VITA manual mentioned 
above, which has been made widely available to developing countries. 
The Lindblad-Druben manual includes discussion of the advantages, 
disadvantages, and construction instructions of various grain-storage 
nethods, [some of which are shown on pp. 110-19 below]. 

• Traditional basket storage; 
• Bagged storage; 
• Airtight storage-underground pits, including "Thailo" 

(ferrocement-lined traditional Thai grain silo) , plastic 
sack storage, metal drums and bins, and sheet metal silos, 

• Earthen structures-mud brick silos; and 
• Cement and concrete structures--cement stave silos and 

village concrete silos. 
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Losses during processing. Primary processing losses occur dur­
ing threshing and milling, parboiling; or further processing, e.g., 
baking, canning, etc.--outside the focus of this study. 

There is a tendency for processing losses to increase as larger 
amounts of a crop are produced and strain the capacity of a tradi­
tional processing system. Maize normally shelled by hand, for ex­
ample, may be placed in sacks and pounded with a stick to detach the 
grains from the cob. Mechanical processing is generally less effi­
cient than manual processing, both because it is incomplete and be­
cause of damage to grains due to their variations in size or poor 
adjustment of the machinery. Manual processing efficiency may be 
used as the standard against which the efficiency of machinery is 
measured. 

In many societies central milling facilities process grain 
brought in by farmers for a price determined by the initial unmilled 
volume or weight, and there is thus little incentive for mill opera­
tors to reduce subsequent losses due to poorly adjusted equipment or 
leakage and spillage. Payment may also be in kind, with part of the 
milled product or the milling by-products going to the miller. 

Attitudes towards broken grains vary from society to society, 
acceptability of off-color grain due to poor parboiling or drying 
varies. In many cases, this simply means that the poorer membe.rs 
of society have the broken grains and dust, or otherwise lower­
quality grain, and there is little economic loss to the producer. 
In Pakistan, the Council on Scientific and Industrial Research has 
experimented with reconstituting "whole" rice grains from broken 
grain and rice powder, with favorable consumer response. 

Conclusions 

Implementation of the United Nations Resolution on SO percent 
food loss reduction will require substantial resources including, in 
particular, trained men and women. We believe that available inform­
ation justifies worldwide expansion of current efforts, directed par­
ticularly toward helping developing countries to establish their own 
postharvest loss-reduction policies and programs. The current level 
of international effort expended for estimating and reducing losses 
is hard to quantify, since few organizations and programs are limited 
to, or clearly identified by a concern for postharvest loss activi­
ties. It is also difficult to disaggregate expenditures on storage, 
for example, from national agriculture budgets, or large agricultural 
development loans. But there is general agreement among knowledge­
able observers that, with a few notable exceptions, the overall. level 
of effort directed to postharvest losses is inadequate compared with 
both agricultural production activities and the potential savings of 
food. i 
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There are many reasons for the inadequate attention paid to the 
postharvest system, differing from country to country. Am~ng the 
more important reasons for this neglect is the lack of professional 
identity and opportunity for career employment·, which in turn re­
flects the limited attention and money allocated to the problem. In 

part, this is because the high costs and environmental consequences 
of continued expansion of production have only recently made post­
harvest food conservation an obvious alternative. Further, the cost 
effectiveness of postharvest loss reduction has not been demonstrated 
on a broad scale. Nevertheless, loss reduction through 11sound con­
servation practice, 11 involving actions that use relatively small in­
crements of time and money, is a reasonable way to protect the greater 
investment of labor, capital, and other inputs already committed to 
food production. 

[Extracted from a study by a Com­
mittee on Postharvest Food Losses 
in Developing Countries. Published 
by the National Academy of Sciences, 
1978.] 

Copies of this study, which also covers materials on preserving -perishable foods and fish, can be obtained by writing: National 
Academy of Sciences, 2101 Constitution Avenue, N.W., JH-214, Wash­
ington, D.C. 20418 1 USA. 
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Storage Techniques for· Villages 

earl Lindblad and Laurel Druben 

[The following extracts are from a manual on Small Farm Gr~in Storage, 
used by VITA and the U.S. Peace Corps to instruct people who are deal-· 
ing directly with villagers. It contains specific directions for users 
of these techniques (much more detail than is shown here) • What fol­
lows takes up baske~ granaries, airtight storage in plastic bags, 
metal storage including oil drtuns, and a design for a mud-block stor­
.age bin.] · 

Storing grain in basket granaries. Grain has been 
stored in basket-like containers made of grass, reeds, 
bamboo strips, or small branches for thousands of years. 
The particular building material depends upon the plants 
available near a farmer •. These basket granaries are so 
traditional and widely used that it does not seem neces­
sary to include a plan for making them. There are al­
most as many different kinds of baskets as there are 
villages making them, and the skills for this kind of 
work are passed on within f:unilies. What this manual 
will present is some suggestions for improving basket 
granaries so that grain stored in them is more protec­
ted fran insects and molds. 

To increase the protection of grain kept in baskets: 

• Ke~p the basket off the growid. Make a strong 
platform upon which the basket can sit. The 
shape of the platform will depend upon the shape 
of the basket. Putting the basket on a platform 
prevents moisture from coming through the ground 
into the basket. The platform also offers more 
protection from rodents. 

Mr. Lindblad is a consultant to international 
·organizations, specializing in storage tech-

logy; Ms. Druben is with AT International 
(Appropriate Technology), Washington, D.C. 
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• Make sure the basket is well protected from the rain. If 
it is a grass or reed basket,· keep it in the house or some 
other dry building. 

• If it is woven of material which can be kept outside, make 
sure the roof thatch does not let any rain into the grain. 

• Place rodent baffles (guards) on the legs of platforms which 
support the baskets. These prevent rodents from climbing or 
jumping into the baskets. (The rodent proofing section con­
tains information on making rat baffles.) 

• A tin can, with a plastic cover that can be put on and taken 
off easily, makes a good emptying chute (see the picture be­
low) • Cut the bottom out of the can and fit the open end of 
the can into the lower part of the basket. This makes it un­
necessary to take off the cover each time grain is taken out. 

• Baskets can be plastered inside and outside with mud, clay, 
or cow dung. Covers should be tight and sealed with plaster 
of the same material. It is important for farmers to real­
ize that grain holding a lot of moisture, whether threshed 
or freshly harvested, should not be placed in baskets which 
have been plastered in this way. Plastering makes the bas­
ket much more airtight. Moist grain needs to have air pass­
ing through to dry it. If moist grain is put into storage 
without en~ugh air, it will mold and rot quickly. 

IMPROVED GRANARY 
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Airtight Storage 

Insects can still grow and reproduce in very dry grain. Grain 
dried to a 12 or 13% moisture level will not mold, but can still be 
very good food for insects. The moisture level in grain has to be 
9% or less to slow down insect development. Very high and very low 
temperatures also slow down insect growth. But most farmers will 
have trouble getting their grain below 12' moisture and in using 
temperature 'to control. ins.ect development. They often do not have 
the special equipment necessary to do these things. 

More and more farmers do use insecticides to control insects in 
grain. But some insecticides are dangerousr some are expensive; 
sometimes they are not available; and there is increasing concern 
about using chemicals of any kind on food products. 

How it works. Airtight storage simply means putting grain into 
containers which keep air from getting into the grain. s'ome air is 
let into the container at the time the grain is put into storage. 
But after the container is sealed, no more air enters. The respira­
tion of the grain and any insects in it uses up all the oxygen. In­
sects need oxygen to live. They die without it. Any molds present 
which require oxygen also will die. 

You can show farmers how airtight storage works by putting some 
insects and grains on a very smooth surf ace and turning a glass over 
on top of them. Make sure the glass is tight against the surface. 
Seal it with wax or some other material. Or seal some grain ker­
nels and insects in a glass jar. Cover the jar with a screw-on lid 
or a plastic sheet. Just make sure no air can enter the container. 

Wait for a while. The insects will begin to move more slowly. 
Finally, they will die. How long it takes for the insects to die 
will depend upon the number of insects, the amount of grain, and the 
size of the glass container. You can speed up the experiment by 
placing a lighted candle under the glass container. The flame on 
the candle requires oxygen to keep burning. The flame will use up 
the oxygen in the container quickly. When the oxygen is gone, the 
flame will go out. Soon, the insects will die. The lack of oxygen, 
which kills insects does not seem to hurt the grain or to keep seed 
grain from qerminatinq when it is planted. 

Successful airtight storage depends upon a number of thinqs: 

• Building containers which are airtight. This means using 
materials Which do not let air flow throuqh them, for ex­
ample, metal, plastic, concrete. These containers must be 
checked to make sure there are no cracks or holes. Some-
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times a farmer will see light coming through cracks in a 
l~rge container. If the container is a gourd, for example, 
he can check for cracks by filling it with water to see if 
there are any leaks. All cracks in storage containers should 
be sealed for good protection. In addition, it is usually a 
qood idea to coat or paint the entire outside (and sometimes 
the inside) surface of the container with tar or oil-based 
paints (they are waterproof and also do not let air pass 
through). For a farmer who cannot afford to buy these mater­
ials, there may be local trees and plants which produce 
materials useful for waterproofing. 

• Sealing tightly the holes for puttin~ grain into the container 
and for taking grain out. Tar, wax, or pieces of rubber cut 
from old tires and inner tubes can be used for this. 

• Filling airtight storage containers to the top is µnportant. 
FUll containers, which are sealed against air, can kill in­
sects in a few days. But if the container is not full, the 
insects take a lot longer to die. And before they die, they 
may damage a lot of grain. 

• Keeping the storage container closed. Unless the airtight 
container is quite small, farmers probably will want to store 
the grain they use for food separately. The storage container 
holding the food grain is opened often. Every time a contain-· 
er is opened, more air containing oxygen enters the stored 
grain. This added· air and frequent opening encourages insect 
growth. 

Choosinq a method of airtight storage.. A farmer has to decide 
what he needs his storage method to do, and, then, he must figure the 
costs of each method. Some of the methods, such as metal drums and 
plastic sacks, cost more money. But they are definitely airtight when 
used correctly and are very likely to make up their costs by good stor­
age of grain. Other methods, such as the Improved Mudblock Silo, are 
hard to make airtight, take longer to build, and require more upkeep. 
But they can hold large amounts of grain, and they can be made with 
local materials. Airtight storage is something farmers who store dry 
qrain should work toward. (REMEMBER1 IF 'l'HE FARMER IS STORING GRAIN 
WHICH HAS A MOISTURE CONTENT OVER 12-13,, HE SHOULD NOT USE AIRTIGHT 
STORAGE. Grain which has a high moisture content should be stored so 
that air can pass over the kernels.) 

Storing 9rain in Elastic sacks. Plastic bags make. good airtight 
storage containersa 

·Use plastic bags which are .20 to .2Smm thick (500-700 gauge). 
• Make sure there are no holes in the plastic, Even the small• 
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est hole will cause problems. 
• Some insects can puncture plastic when trying to escape from 

the sack. But this can be stopped by putting a cloth bag of 
~ightly woven cotton inside the plastic bag. The cloth is 
added protection. 

• Use grain which is very dry. 
·Add.insecticide to the grain. It can take a week or more 

for insects to use up the oxygen which is in the bag. 
• Fill the sacks and seal them tightly. 

Store the filled bags off the ground on a smooth surf ace so 
that they will not be punctured by the floor or anything 
sharp. 

Advantages: 

Disadvantages: 

Plastic bags are easy to store. 
Plastic bags are easy to move around. 
They provide good protection against insects. 
Plastic bags make good containers for fumiga-

ting small quantities of grain. 

Plastic can be torn ·or punctured easily. 
They are generally good for only one year 

and must be replaced after that because 
small holes have been made in them. 

ROdents can eat through plastic. 
Plastic bags are expensive in some areas. 
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Storing Grain in Metal Drums 

In many parts of the world, 220-litre drums 
are available and not too expensive. If farmers 
in your area can find oil drums, this is a stor­
age method which may be a good investment. Sor­
ghum, maize, millet, cowpeas, and groundnuts are 
among the materials which can be stored success­
fully in these drums. The grain should be dry 
(12% moisture or less) when it is put into the 
drum. 

Here is the procedure for using a drum: 

• Make sure the drum is clean and dry inside • 
• Check for holes. Holes in these drums can be plugged 

with wax. 
Pour clean, dry grain into the drum through the small 

top opening. Use a wide-mouth funnel to help with 
this job. 

Shake the drum to let the grain settle; then fill it again • 
• Make sure the drum is full • 
• Screw the cap on tightly. If the rubber ring on the inside 

of the cap is missing, smear the cap with grease. 

Each drum holds about 660 kg of grain. 

Advantages: Provides good airtight storage control of insects. 
Protects the grain from rodents. 
Works well for seed grain; does not seem to hurt 

the ability of the seed to germinate. 
Is available in most areas and is not expensive. 
Makes a good container to fumigate grain in. 

Disadvantages: Has a small opening for filling and emptying. 
Special clamp-on lid is sometimes available, 

but this lid does not create airtight con­
ditions and insecticides must be used. 

Works best when grain is being stored 5 months 
or more. 

Has to be kept out of sunlight to prevent moist­
ure changes and heating in the stored grain. 

can rust and must be repaired carefully for air­
tight storage to be continued. 

Sheet metal silo. This silo was developed by the Institute of 
Tropical Agriculture Research in Benin (formerly, Dahomey), Africa. 
It is a good example of an easily made metal storage container. The 
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model below is made of sheet metal, 1mm thick, welded together at 
the seams. It has two openings, one for filling at the top of the 
bin and one for emptying at ·the bottom. The cost of the 3 ton model 
shown here is about $l75 (U.S. currency) when manufactured in small 
numbers. 

- --- -l'O..--. -""' ' 

----·/lat.---- -
(Ml 

The Indian Pusa Bin 

The Pusa Bin was developed in India by members of the Agricul­
tural Research Institute in New Delhi. It is made of mud bricks, 
covered inside and outside with a smooth coating of mud or mortar. 
It is relatively simple and inexpensive to construct and maintain. 
This bin is double-walled all the way round--including the floor and 
roof--with a layer of plastic sheet between the inside and outside 
walls. The plastic protects against moisture and keeps air from 
entering the stored grain. 

Protect the bin from rain. If the bin is not erected Wlder a 
shed and it rains often, it will require too much repair and rebuild­
ing, and the grain may get wet.and mold. However, complete shading 
from the sun is not necessary because mud walls do not hold heat. 
This is one advantage of a mudblock structure over a metal bin. 

In India, rats cause great storage losses. For this reason, 
the bottom 50 cm of the outside wall and the first layer of the floor 
slab are made of fired, or 11burned, 11 bricks. These bricks are harder 
than un-fired bricks, like mudblocks, and rats and mice cannot gnaw 
through the bin walls or burrow up underneath the floor to get to the 
grain. Another way to keep out rats and mice is to use sheet metal 
over whatever kind of non-hardened material you use, in the same 
places. 
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THE INOINt PUSA BIN 

This plan is for· a 2 metric ton bin. Yo~ may vary the size of 
the bin to fit your needs. The plan uses an insulating layer of plas­
tic sheet. The Pusa Bin is airtight and waterproof only if the plas­
tic sheet is made and used correctly. The plastic sheet used should 
be at least 700-gauge thickness, to resist tears and punctures. If 
plastic sheet is not available or if it is too expensive, some other 
form of waterproofing will be needed in warm rainy areas. Check out 
what is available locally. Tarfelt--heavy paper impregnated with tar 
--can be used. Experiment with bricks containing cement. Txy paint­
ing the bin with asphalt, coal tar or any other local waterproofing 
substance. Remember, the bottom of the bin must be waterproofed to 
stop migration (seeping of moisture from the earth below). 

[Extracted from Volume III, "Storage 
Methods," of Small Farm Grain Stor­
age, publis.hed by Volunteers in Tech­
nical Assistance (VITA), Washington, 
D.C. First printing 1976.] 

The three volumes of Small Farm Grain Storage entitled 11Preparing Grain 
for Storage," "Enemies of Stored Grain," and "Storage Methods" can be 
obtained for use. For information write to Stephen Clark, VITA, 3706 
Rhode Island Ave., Mt. Rainier, MD, 20822, U.S.A. 
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BUILDING THE PUSA BIN 

(1) . 
, Lay dow 1 layer of 1111.1db 1 ocks and mortar on top of the Pl as t1 c • Butld the tnner walls. (

2
) 

the same size as the f11"Sot brick layer. 

(3) 

Jnsta11 a roof support frame. 

.. ... •I,,• 

I '· 

'/1· 

~''tf/;1111'''~~ 
~~ar1 the frame and the blocks for the top layer of the •all 

n P ace. Hake a SlllOOth top surface on the walls. 



Appropriate Technology for Foodgrain 
Storage Under Indian Conditions 
N.S. Aggarwal, B.R. Birewar, 
K.K.S. Chauhan, G.K. Girish, 
S.N. Sharma, and B.K. Verma 

[India faces storage problems on a large scale at various levels, re­
quiring different technologies.· This/article focusses on choices 
faced by government organizations handling relatively large volumes 
of grain·.] / 

With the development of Indian farm technology 
and the consequent inc~ease in agricultural produc­
tion, storage facilities created for subsistence 
farming have not kept pace with the changes brought 
about by commercialized farming. Increased produc­
tivity cannot be translated into a proportionate in­
crease in the level of real incomes in an economy in 
which the storage system is inefficient. Hence, the 
need for an appropriate and efficient storage system 
is imperative. 

Food grains in India account for about 75 per­
cent of the gross cropped area. Their production 
over the last 28 years has shown a significant in­
crease, achieving a level of 125 million tonnes in 
1977/78 from a level of 52 million tonnes in 1967/68 
and 28.8 million tonnes in 1949/50. Since Indian 
agriculture largely depe~ds upon agro-climatic and 
monsoon conditions, the precise forecasting of food 
grain production is difficult. Organizations such as 
the Administrative Staff College of India (ASCI) and 
the National Commission on Agriculture have projected 
a level of 164 million tonnes by 1985, rising to 230 
million tonnes by the end of the century. Of the 
total food grain production of India, about 60-70 

The authors are with the government of 
India's Ministry of Agriculture and · 
Irrigation, the Indian Grain Storage 
Institute, and the Food Corporation of 
India. 
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percent is retained on the farms for family consumption, seed, feed 
and· other purpose.s. The surplus for marketing is thus estimated to 
be about 30-40 percent. 

Almost all those engaged in the process of marketing are faced 
with the problem of storage. The various storage agencies are the 
producers, merchants, transport agencies, warehous.es, the public and 
state agencies and the consumers. In view of the wide variations in 
objectives, problems of storage.vary significantly. 

In terms of. absolute quantities, farm storage is very large com­
pared with both trade and public storage, and was even greater :before 
the Second World War. Private trade also plays a major role. It is 
estimated that 70-75 percent of the marketable grain surplus is stored 
by traders for periods of time and purposes which may vary from place 
to place. Nevertheless, the facilities of public agencies have in­
creased fourfold over the last 15 years. 

Government Programs and Policies 

The main food policy objectives have been as follows: (a) To 
stabilize consumer prices and safeguard interests of the low-income 
co~sumers; (b) To ensure reasonable prices and incentives for in­
creasing production; and (c) To build up a buffer stock of grain as 
a safeguard against shortages and high prices, or to support falling 
prices. Measures along the following lines have·been taken from time 
to time: (a) Introduction of a public distribution system for the 
acquisition and sale of stocks; (b) Regulations. to curb speculation 
and hoarding; (c) Restrictions on the movement of grain, (d) Regula­
tion of bank advances against grain1 (e) A ban on forward trading. 

The quantity of food grain distributed through government chan­
nels has averaged more than 10 million tonnes per annum. A network 
of 240,000 fair-price shops serves 566 million people in rural and 
urban areas. The Government of India has decided to build up a buf­
fer stock of 12 million tonnes, over and above the operational stocks 
needed for the public distribution system, which range between 3.5-
3.8 million tonnes in April and 8,2-8,8 million tonnes in July, The 
Government is further considering a buffer reserve of 14 million 
tonnes by· 1982/83. Storage requirements to maintain buffer reserves 
and peak operational stocks of 9 million tonnes, with an operational 
margin of 8 percent, work out to 23 million tonnes at present and 
25 million tonnes by 1982/83. 

Multiple cropping has led to a higher moisture content in grain 
at the time of harvesting, while fhe coincidence of harvesting with 
rains in some areas causes· severe problems in drying and threshing. 
Sun drying is largely resorted to at presentr mechanical dryers 'are 
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used occasionally. Grain is currently handled manually; to keep pace 
with the increases, efforts are being made to introduce mechanical 
handling. 

Various loss estimates have been made. The Government of India 
Expert Committee on Post-harvest Losses (1967) estimated that food-
grain losses at various s"t::ages account for 9.33 percent of production. 
Storage loss was put at 6.58 percent, and thresh~g, transport and 
processi.ng losses at 1.68 percent, 0.15 percent and 0.92 percent, res­
pectively. Various .agencies have estimated grain losses due to dif­
ferent factors as reflected in Table 1. 

TABLE 1. ESTIMATED GRAIN LOSSES 
(Pcrccntttge) 

Sour<"t' of c•stimatc• 

A.W '/ am/ public agenciC's 

('1mse Com·t·11-
of Expert Farm timwl 
loss ('ommittC'e level Trade gm/owns Silos 

Insects 2.55 3-4 3-4 0.5-1.0 0.5 
Rodents 2.50 0..5-1.0 0.3-1.02 
Birds 0.85 0.2 0.2 
Moisture 0.68 0.2 0.2 0.2 
Other 0.3 0.3 

Total 6.58 5.0 5.0 2.0 1.0 

Sources: Interim Report of the Government of Jndia Expert 
Committee on Post-harvest Losses; Administrative Staff College of 
India 

Government Programs to Minimize Farm Losses 

The upward trend in the production of food grains will continue 
to affect farmers' post-harvest losses. The Department of Food launch­
ed a "Save Grain Campaign" during 1965/66 as a pilot project, and from 
1969 to 1970 as a ~egular plan. The Indian Grain Sto~age Institute 
(IGSI) at Hapur, Uttar Pradesh, and its field stations at Bapatla 
(Andhra Pradesh) and Ludhiana (Punjab) are engaged in R and D work. 
The objectives of IGSI include improved star.age structures, coordina­
tion of all storage research, training in handling and sto~age; and 
orientation and review programs. 

Designs of various metallic, non-metallic, indoor, outdoor, under­
ground and partly underground bins have been developed, as well as im­
provements of existing structures of simple design, and the use of dis­
carded coal-tar drums. In a collaborative prog.ram, data have been col­
lected on losses, regional insect distribution, field infestation, and 
the quality of grain marketed. Extension programs are being carried 
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out with the help of 11 offices in different parts of the country as 
part of the "Save Grain Campa.ign." Six more offices will soon start 
functioni;ng. The aims are as follows: 

(a) To train farmers, traders and extension officers in 
improved methods of grain storage and preservation; 

(b) To extend scientific 'techniques 'triro.ugh demonstration 
and publicity, and develop model villages; 

(c) To arrange credit facilities for farmers to buy improved 
storage structures; 

(d) To maintain liaison with stat~ governments, and to arrange 
for a steady supply of sto~age structures and pesticides. 

Under the Save Grain Campaign, within the framework of the fifth 
five-year plan up to March 1978, 9,380 farmers have had stipendiary 
training programs and 71,344 volunteers have had shorter courses. 
There have been 108 1 349 grain fumigations, 3,921,812 rat burrow fumi­
gations, 293,166 domestic rodent control operations and 166,850 pro­
phylactic treatments, in addition to 589 radio talks, 62 television 
programs, 1,101 press reports, 783 exhibitions, 1,494 film shows, and 
62,349 stencilled slogans. In addition, 60,390 leaflets containing 
advice have been given to farmers• The designs developed at IGSI are 
in demand in other developing countries. 

The state governments of Andhra Pradesh, Haryana, Uttar Pradesh 
and West Bengal are being provided with financial assistance to set 
up their own Save Grain Campaign teams. In addition 100 Farmers 
Training Centers have been included in a program to promote scientific 
storage. The Department of Food is meeting the cost of appointing a 
woman demonstrator at each center to work in nearby villages to edu­
cate women, training the instructional staff of the centers and sup­
plying pesticides and publicity equipment. 

Food Grain Storage by Public Agencies 

Public agencies are responsible for procui.ement, transportation, 
storage and distribution of grain, especially wheat and rice. Stor­
age is necessary to regulate supply and prices. The total capacity 
owned by the Food Corporation of India (FCI), the Central Warehous­
ing Corporation (CWC);and-the State Warehousing Corporation (SWC) in­
creased from 2.5 million tonnes in 1965/66 to 917 million tonnes in 
1977/78. Moreover, only 60 percent of the total storage capacities of 
ewe and swc are·utilized for grain. 

After the creation of FCI in 1965 and its gradual take-over of 
all storage accomodation from the Government by 1969, public agencies 
constructed new facilities to meet the growing demand. FCI launched 
successive crash construction programs, and other agencies followed 
suit. However, the growth pattern and investments have not matched 
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demand in the past decade or so. In the absence of adequate covered 
storage capacity, FCI resorted to large-scale open storage popularly 
knoWn as cover and plinth (CAP). This type of storage,· a new and 
cheap technique, was a landmark in technology developed by FCI. 

Types of storage facilities. In India, foo~ grains are handled, 
transported and stored in bags. Accordingly, the entire marketing 
and stor.age facilities are. geared to the bag handli.ng system alone. 
Bulk-stor.age facilities constitute a very small fraction of the total 
available in the public sector. Exist~ng infrastructure facilities, 
cheap labor, marketing, handling, transportation and storage facili­
ties have been factors inhibiting the adoption of the advanced tech~ 
no~ogy of.bulk storage. Th~ugh it has been realized that bulk stor­
age in vertical silos has advantages, the system has not yet gained 
'wide popularity. Only since the. early 1970s has modern stor.age tech­
nology received some impetus through the setting-up of verti.cal rein-
forced concrete silos at selected centers. · 

The conventional godown ["godown" is the Indian word for a stor­
age shed or warehouse] is a rectangular rodent-proof structure known 
'as a "flat warehouse" in Western ·terminol_ogy. 'The standard basic 
unit has a capacity of 5,000 t. Depot complexes made up of these 
units are generally designed to conform to the conf.iguration of the 
land area and the needs of road and rail inflows. Des.igned for bag 
sto~age, they provide considerable flexibility for differen~ grains 
and other commodities, and are accessible to any means of transport. 
All handling operations are manual. 

The dimensions of a typical godown are 21.8 m X 127.6 m X 6.35 m. 
The design makes it weather-proof, gas-~ight (for fumigation), rodent­
and-bird-proof, and impermeable to subsoil moisture. Provision is 
made for natural aeration. The floor is designed for a peak load fac­
tor of quintal bags stacked 22 high. 

Bulk storage structures include steel silos, reinforced concrete 
circular and hexagonal bins, and reinforced concrete vertical silos. 
Steel silos are now considered obsolete in view of their high require­
ments of scarce steel. 

The reinforced concrete circular bins have a capacity of around 
4 1 000 t, are circular in shape, and are constructed on a platform 
3~ ft. (l.lm) above the ground. The diameter is 77-1/3 ft. (23.6m) 
and the side walls are 35 ft. (10.7m) high. The roof is domed, and 
the flooring, also of reinforced cement-concrete, is laid to slope 
over 3 in. (75mm) of lean concrete in the proportion of 1.5:10. A 
layer of 700-gauge polythene is sandwiched between the lean concrete 
and the sand filling underneath. Grain feeding is by hopper and pneu­
matic equipment, which can also be used for extraction. Aeration is 
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through a duct and fumigation through 1/2 in (12mm) diameter pipes 
inserted at equal intervals on the periphery. Inherent limitations 
of slow receipt, dispatch and drying facilities make the bins unsuit-
able for ~igh turnover. · 

The new reinforced concrete vertical silos are similar to grain 
elevators in Western countries and are constructed of concrete re­
inforced with steel. Capacity is generally more than 10,000 t. A 
conical hopper bottom is 13-1/3 ft. (4.lm) above the ground. For 
feeding from the top, a hopper empties bags on to a 'conveyor belt. 
For reclamation a conveyor runs under the hoppers. Aeration is from 
the top by fans installed in the head house, and the air escapes 
through openings in the hopper bottom. The silos also have a temper­
ature recording system. Improved types are being built in Punjab and 
Uttar Pradesh. 

Compared to hopper bottom silos, the flat bottom-type has 25 per­
cent more capacity, with the disadvantage of slow emptying and hand 
cleaning. For high throughputs it wpuld be feasible to use hopper­
bottom vertical ·silos with built-in electrical and mechanical equip­
ment for grain handling. Vertical silos, recognized as the best form 
of bulk ·storage from ·the point of view of. better aeration and faster 
handling, are qu·ite expensive. These need to be adopted, if at all, 
only at strategic locations such as ports. 

CAP or open-storage techniques were evolved by the FCI as a short­
term measure for 'transit purposes in 1971/72. They have all the essen­
tial features to meet urgent needs in arid and low-rainfall areas for 
all hardy and non-hygroscopic grains. CAP storage provides reasonable 
protection, but requires more care and effort to preserve stocks. The 
grain, largely wheat, is stored in bags on a brick plinth with wooden 
crates. Each unit can hold 1,500 bags 15 to 20 high, on an area of 
20 ft x 30 ft (6.1 m X 9.1 m), covered with black polythene and tied 
with nylon ropes, t9 protect it against wind and storm. 

The selection of appropriate storage technology for India is in­
fluenced by various factors and criteria, such as the following: 

Bulk or bag handling 
Period and purpose of storage and type of grain 
Whether the facility is for various grain types or only one 
Capital investment 
Operating or recurring cost per tonne of grain handled 
Storage worthiness, incidence of losses and preservation costs 
Operating returns, savings achieved by curtailment of workforce 
Demand time and construction period 
Existing mix of facilities 
Marketing, transportation and storage infrastructure, facilities 

and practices 
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The comparative economics of bag and bulk·storaqe could broadly 
be discussed in relation to initi~l investment, construction period, 
suitability for sto~age, preservation costs, and operati;ng costs and 
returns. The comparative costs of units or complexes of 50,000 t, 
with all infrastructural facilities such as railway sidings and ancil­
lary buildings, will be considered. Estimates of initial capital con~ 
struction costs per tonne, inclusive of engineering services, super­
vision and contingencies, are as follows: 

Type of facility 
Cost 

(dollars per tonne) 

Conventional godown complex SO 
Bulk-storage, inland concrete silos 150 
High~turnover port silos 300 

For silos the figures include mechanical handling equipment. Matching 
infrastructure for bulk storage would also, however, require huge in­
vestments in India. 

Estimated construction times are two years for a conventional go­
down complex, including six months as a preparatory period, and 3~ to 
4 years for reinforced concrete silos (6-12 mon~hs preparatory). Some 
godown units may become available during construction of a complex. 
Bulk storage is unsuitable for milled rice, some millets and pulses, 
for which bag storage is most appropriate. It is only for cereals and 
their milled products that bulk structures are suitable. 

Bagged grains stored in godowns can be kept satisfactorily up to 
two years under the most suitable dry climatic conditions. In coastal 
areas, however, the period is only between 8 and 12 months. On the 
other hand, the shelf life of grain silos can be up to five years ir­
respective of location. Estimated losses are about 1 percent per year 
in godowns and 0.2 percent in bulk storage silos, irrespective of the 
time involved. Thus losses and preservation costs are much lower in 
bulk storage structures, rotation problems can be avoided, and opera­
tional and handling costs reduced. In fact, advanced storage techno­
logy provides the answer which is technically most feasible, except 
for the huge capital investments required for both the structures and 
parallel facilities, and the need for drastic changes in the entire 
food-grains marketing and handling systems. 

Operating costs, which vary substantially, are also important. 
Bulk-storage facilities are more capital-· and less labor-intensive. 
It might appear that operating costs would be less with godowns, 
given their labor requirements. But the operational economies of 
larger throughput with less handlin9 costs and smaller sto~age losses, 
coupled with less preservation cost, reduce the unit costs consider-
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ably with each additional turnover in .silos·,. where hanaling capacity 
is h.igh and there ~ight be more than one turnover. Some ·advan'f::ages of 
the integrated system with bulk storage and equipment are quicker hand­
li.ng, f'reedom from rodents and insec.ts, easy aeration and f~igation, 
an~ greater usable area. Bulk movement becomes cheaper, quicker and 
safer. More importantly, th~ grain can be stored for three to five 
years. Though initial costs are ~igh, the operational cost is lower. 

It is in the context of the country's recent shift from an era 
dominated by scarcities and imports to an era of surplus production, 
and consequent increase in the volume of transactions and stocks, that 
the need for advanced storage technology has been realized. overall 
storage gaps have been estimated at not less than 3-4 million tonnes. 

Shifting to advanced storage technology. Advanced storage tech­
nology does have disadvantages that will slow down the shift from tra­
ditional technology. These include adverse effects on employment, 
possible underutilization of capacity, and large initial investments. 
Large scale farms are rare in India; the economies of large ~cale op­
erations through bulk storage may not be possible in many producing 
areas. When the peak marketing periods of some crops are concentrated 
over two to three months, failure to use the facilities during slack 
periods may be wasteful. Shortages of high-level operating skills or 
construction materials and longer construction times could also hamper 
a switchover. It has therefore been considered appropriate that the 
transformation be introduced gradually. 

A few silo and bin structures have been installed experimentally, 
and bulk storage capacity of 383,000 tonnes exists at 12 centers. 
Moreover, a program for additional installations has been initiated 
with the financial assistance of the World Bank; five silos,each with 
a capacity of 20,000 t, are being constructed in Punjab and Uttar 
Pradesh under this project. Bulk transportation is an essential ele­
ment in an integrated system of grain procurement and bulk storage, 
and its distribution in bulk or bag. To provide a link between pro­
ducing area silos and distribution silos, and to facilitate operation 
of an integrated system, a pilot project is coming into operation 
under the World Bank program; the proposed facilities would eliminate 
the need for bagging grain for transfer to the centers. Alternatively, 
farmers may deliver direct to the procurement centers where the grain 
would be graded, weighed and conveyed into elevator steel hopper bins 
to be kept in bulk until carried to storage points. The pilot project 
also foresees provision of carriers to move the grain from market 
yards to the rail-head terminal. Improvisation of flat bulk railway 
wagons and the provision of special train wagons have also been en­
visaged. 

Bulk-cum-bag storage structures are also being built at about 20 
centers for the first time. Such structures could appropriately be 
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described as intermediate storage technology, incorporati.ng both tra­
ditional and advanced characte.ristics. 

Unless introduced in phases, advanced storage technology, though 
widely adopted in developed countries, would not be entire"iy appropri­
ate to present Indian conditions. It would therefore be useful to 
consider a middle road providing the advantages of advanced storage 
technoloqy without having to invest so much in silos and infrast.ruc­
ture. 'such an approach involves an ideal combination of conventional 
and advanced storage technology, with basically wide-span structures 
to hold substantial quantiti.es of. grain in bulk. Initially used for 
bags, the capacity for bulk storage will be much greater. Mechanical 
handling could be incorporated later; only the warehouse portion is 
first needed. Since considerable progress has already been made to­
wards developing bulk handling and t'ransportation facilities in major 
states holdi:Ilg surplus grain, it may be appropriate to adopt inter­
mediatate storage technology in the form of bulk-cum-bag storage 
structures, with complete mechanical handling facilities. Arrange­
ments for aeration, fumigation of grain, temperature detection, etc. 
would be based on successful experiences in Australia over the last 
two decades. 

The ·storage gap identified today is primarily due to the in­
creased storage requirements for buffer stocks. Planning for the 
future should take into account not only the choice of storage tech­
niques, but also economies of scale flowing from godowns or complexes 
of different capacities. Large-size units or complexes in various 
combinations are suggested, depending upon requirements varying from 
region to region. 

[Extracted from Appropriate Techno­
logy for Food Storage and Processing 
pp. 58-74. Monograph No. 7 in the 
UNIDO series on Appropriate Indus­
trial Technology, Uni~ed Nations, 
New York11979.] 
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