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Preface
Jean F. Freymond*

In an effort to demonstrate the possibilities
for making more rapid progress toward
food security in sub-Saharan Africa, the
SAA and Global 2000 have undertaken

agricultural programs in seven countries
of the region since 1986.Working closely
with ministries of agriculture, the
Sasakawa-Global 2000 (SG 2000) Projects
have concentrated mainly on improving
the capacity of national extension services
to transfer seed-fertilizer technology. From
the outset, though, the projects have been
predicated on the assumption that the
speed with which this technology can be
disseminated among small-scale farmers
depends heavily on government policy.
We have pursued two, complementary
approaches for encouraging our host
countries to create a more favorable policy
environment for the intensification of food

production.

One has been to build pressure at the grass
roots level (chiefly through large-scale
technology demonstration) for
improvements in the conditions that have
a direct bearing on farmers' access and
incentives to adopt new technology.
Though some years ago this approach
would rightly have been considered an
exercise in futility, it seems somewhat
more feasible now that democracy
movements throughout the continent are
giving rural people more of a voice in
national affairs. The second approach has
been to establish an ongoing dialogue with

government officials, involving various
Wnds of contacts, including a series of
workshops. These proceedings provide a
record of the sixth such gathering.

Since the early 1980s, the major policy
theme in Africa and other regions of the
developing world has been structural
adjustment.While exertingpositiveeffects
on economic growth in many countries,
this strategy has fallen short of
expectations,as note both its criticsand
proponents. A central question now is
what else governments and donors must
do (within the more solid macroeconomic
framework created by structural
adjustment) to alleviate poverty and
stimulate growth in agriculture and other
sectors. To provide African government
ministers with an opportunity to review
some of the options was the main purpose
of this meeting.

The success of any workshop is the result
of the effort and dedication of numerous

people working behind the stage. In
concluding, therefore, 1would like to
express my gratitude to Mesdames
Gertrude Monnet and Sarah Petitpierre
and to Mr. Patrick Orr, among others. My
heartfelt thanks also to Mr. Douglas
Larson, director of Airlie Foundation, and
his team, whose friendship was much
appreciatedby our staffand contributed
importantly to the smooth running of this
workshop.

Director, Centre for AppliedStudies in International Negotiations(CASIN), Geneva, Switzerland.
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•N<v,?.;; ::nV; -i-r!;..': Workshop Summary
Nathan C. Russell •<: 5.^ .:NHix itxCkiim

In their introductory remarks to this
workshop, former US president Jimmy
Carter and Sasakawa Foundation president
Yohei Sasakawa both make a plea for
cooperation, and in doing so both use the
term "partner" (Carter calls for "a new
partnership in African development"). As
leaders of the SG 2000 Projects, their
immediate concern, of course, is to muster
additional support for these projects
specifically and to encourage wider
application of the approach they embody,
either independently or in concert with
SAA and Global 2000.

But the plea also has broader significance,
as is evident from Carter's comments. The

partnership he envisions is one that would
feature a greater degree of "teamwork"
across the whole range of development
challenges, based on a greater recognition
of "the intricate connections" between

them. The first step toward establishing
such a relationship among the national and
international institutions concerned is to

begin searching for a common ground with
respect to policies and approaches.

That, in essence, was the central purpose of
this workshop, which brought together
government ministers from countries that
have hosted SG 2000 Projects with SAA
and Global 2000staff and experts on a
number of key policy issues. Each of the
seven main sessions was devoted to a

different set of issues, on which two
speakers presented divergent viewpoints
or at least examined the topic from distinct
perspectives. The purpose of this summary
is to define the issues briefly and try to
identify the common ground between
different opinions about them.

* Free-lance science writer/editor.

Though agriculture may have "fallen from.;
grace," as G. Edward Schuh laments in his
discussion of macroeconomic policy, even
the institutions responsible for its fall
maintain that their actions were necessary
for agriculture's eventual salvation. The

The first step is to begin

searching for a common ground

with respect to policies and
approaches.

difference of opinion here is not about ends
but about means. Few would disagree with
Kevin Cleaver, of the World Bank, that to
develop agriculture is the most promising
means of alleviating hunger and poverty in
Africa, nor with the additional point that
real progress toward these goals will make
it easier to deal with the continent's many
other problems.

The Technology Debate
It also seems self-evident that the introduc

tion of new technology is a prerequisite for
improving agricultural production. But
what sort of technology? Some argue (staff
of the SG 2000 Projects among them) that a
suitable approach for Africa is one cen
tered on modern varieties and inorganic
fertilizers, a combination whose best-
known and most dramatic results have

been registered in Asia and Latin America.
An important aim of this approach is to
intensify production in the more favored
environments and thus reduce pressure on
marginal lands. Opponents of that strategy



prefer to emphasize technology that
requires few, if any, external inputs and
consists rather of modifications in farmers'

traditional practice that permit more
efficient use of resources available on the

farm. These two approaches represent
contrasting views about what is most
relevant and practical in Africa and to
some degree more subjective differences of
opinion about what is best for traditional
societies and the agroecologies they
occupy.

In examining the choice between these
options, Francis Idachaba (vice-chancellor
of Nigeria's University of Agriculture)
concentrates, not so much on the merits of

one approach or the other, as on the
conditioirs that complicate agricultural
development in Africa, regardless of the
strategy for technological change. The
continent's situation, he says, is "unprec
edented in world history." What other
region has needed to accomplish so much
so fast—to reduce environmental degrada
tion, feed a rapidly growing population,
and alleviate poverty—under such
difficult economic and other circum

stances? Not the least of Africa's problems
in agriculture are the fragility of some of
its soils, unreliable rainfall over large
areas, and generally inadequate
infrastucture.

By emphasizing the uniqueness of these
conditions, Idachaba casts doubt on the
possibilities for a rapid, easy transfer to
African farmers of modern technologies
like the ones that have succeeded in many
parts of Asia and Latin America. A major
obstacle to wide acceptance of these
innovations, he suggests, is the risk they
entail, which arises from various sources.
One is heavy public sector involvement in
"fertilizer procurement and distribution,
tasks in which it is notoriously inefficient."
In support of this point, he cites just a few
of many cases documented in the Nigerian

press during 1992of "glaring deficiencies"
in the government's handling of its respon
sibilities as the main supplier of fertilizer.
Against tlris background, Idachaba con
cludes, Africans "are faced with a clear
choice: they must either look inward and
develop agriculture on the basis of their
own natural resource endowments, with
emphasis on extensive agriculture, or they
must reorder their priorities" in such a way
as to make modem inputs more widely
available.

While advocating the use of external
inputs, Derek Byerlee and Paul Heisy,
agricultural economists with the Interna
tional Maize and Wheat Improvement
Center (CIMMYT), do not view the choice
between this and other technology options
strictly as an either/or proposition. What
they support is a compromise, in which the
so-called "high-payoff input model"
figures very importantly but which also
calls for more efficient use of internal

sources of inputs, such as green manure
crops. They argue this case, first, in a
discussion of rainfed, small-scale food
production generally and, then, with
particular reference to maize in Africa.

Their argument that the seed-fertilizer
strategy is relevant to this region rests on a
sizable collection of evidence that such

technology has already been accepted in
many rainfed environments of moderate or
high potential—a trend to which Africa is
no exception. The resulting changes have
been "more evolutionary than revolution
ary," however, involving more limited
yield increases than in irrigated areas and
requiring that research and extension make
special efforts to adjust new technology to
the more variable conditions of rairded

environments. In response to concerns
about the possible environmental hazards
of this technology, Byerlee and Heisey note
that, "given the low levels at which
[fertilizers] are applied in African agricul-



ture, the hazard of pollution resulting from
their use will in the foreseeable future

remain minor," a view in which Idachaba
concurs.

In addition to maintaining that the seed-
fertilizer strategy is relevant to Africa,
Byerlee and Heisy argue that it is necessary.
Particularly in view of the continent's high
rate of population growth, "farmers
probably have little choice but to depend
heavily on external sources of nutrients."
As for low-input systems, "it is unlikely,"
the authors assert, "that [they] will be
sufficient for achieving rapid growth in
food production." What place is there for
these systems, then, in the balanced ap
proach that Byerlee and Heisey recom
mend? Their role will be the important one
of increasing the efficiency with which
inorganic fertilizer is used (and thus the
profitability of this practice) and ensuring
that mcreased levels of productivity can be
maintained over the long term (largely by
preventing soil degradation).

Thus, the central issue of the technology
debate, according to the CIMMYTecono
mists, is not a choice between high- and
low-input options. It is the much tougher
question of how agricultural leaders and
producers in Africa can deal effectively
with the difficulties that stand in the way of
technical change on this continent. Just to
pursue the seed-fertilizer strategy will
require further research (aimed at generat
ing more appropriate germplasm and
shaping the technology more closely to
farmers' requirements), more effective
approaches for technology transfer, and
greater efforts to establish systems of input
supply. To incorporate into this strategy
practices that make better use of internal
sources of inputs will further increase the
demands on research and extension organi
zations—^not to mention farmers, who will
need new knowledge and skills.

Strategies for 'j?

Technology Transfer ^'
Two approaches to transferring technol
ogy were described in the workshop, one
by Kevin Cleaver, chief of the Agriculture
Division of the Africa Technical Depart
ment at the World Bank, and the other by
Christopher Dowswell, director for
program coordination with SAA. Since the
differences between them lack the almost

ideological character of the technology
debate, it should be even easier to find a
common ground. Conceivably, national
extension services could apply a combina
tion of the two and decide, on the basis
of experience, which elements of each
to retain.

The World Bank has applied the training
and visit (T & V) system, developed by
Daniel Benor, in 37 countries of Africa in
an effort to increase the efficiency of
national extension systems. This approach
includes regular training of extension
agents, who deliver technical messages
through a program of periodic visits to
"contact groups" of farmers and by means
of on-farm technology demonstrations.
Another important task of extension staff
is to ascertain farmers' technology needs
and to convey this information to research
ers, along with feedback about the techni
cal messages already disseminated. To
ensure that these functions are carried out

effectively, the T & V approach features
heavy emphasis on improved manage
ment of field activities.

According to recent studies, this system
has had considerable impact in some
countries. In Kenya, for example, where it
was implemented in 1982, "the rates of
return to increased investment in exten

sion were found to exceed 100%." The T &

V approach has proved successful in Cote
d'lvoire as well, where new practices have
been widely accepted and contributed to
increased yields of various crops (e.g., 15%



for maize and 25% for coffee). In promot
ing this system, the World Bank is appar
ently making considerableefforts to keep it
from becoming static and routine and to
resolve shortcomings, as these become
apparent. Among other things, the Bank is
promoting increased participation by
farmer groups and stronger efforts to meet
the special information needs of women.

On the need to revitalize national exten

sion organizations, improve their manage
ment, provide regular practical training to
extension workers, and bring them into
more frequent and fruitful contact with
farmers (including groups), the staff of the
SG 2000Projects entirely concur with
proponents of the T & V system. Their
differences have to do primarily with the
form in which technology should be
transferred.

The main feature of the T & V system to
which Dowswell takes exception is its
reliance on messages as a means of
encouraging technical change. In contrast,
under the SG 2000Projects, extension staff
provide cooperating farmers with practical
training in new technology and loan them
sufficient quantities of inputs (mainly seed
and fertilizer) to apply the technology in
large plots (0.25 to 0.5ha). This somewhat
controversial tactic reflects a key
assumption underlying the work of these
projects: that farmers can best be convinced
of the value of new technology if they have
the opportunity to test it themselves under
realistic circumstances. In most cases they
can do so only if extension officers ensure
that inputs are available to participants in
the demonstration program. To avoid
creating dependency on the program and
reinforce the realism of the test,
participating farmers are expected to repay
extension for the inputs received on loan.
Since the ability of farmers to pay depends
on successful application of the improved
technology, extension staff have a

compelling motive to provide effective
training in crop management.

The danger, of course, is that of making
what is essentially an approach to training
into a substitute for input distributors and
credit agencies. In response to this
criticism, Dowswell cautions that inputs
must be supplied "on a loan basis only to
farmers taking part in the program, only *
for limited periods to each cooperator, arid
only as a means of trainirig them in the use
of new technology."

These two approaches "are not inherently
incompatible," as Dowswell remarks, and
both show obvious merit. Thus, as in the
technology debate, the central issue in
considering strategies for transferring new
practices is not so much whether to employ
this or that approach but how national
governments can work with donors and
other institutions (including NGOs and the
private sector) to "[give] farmers what they
evidently want," as Dowswell puts it,
using the combination of tools that
experience indicates is most effective.

The Macroeconomic

Framework
Much past experience in Africa has shown
how efforts in research and extension can

be frustrated by macroeconomic policies
that discriminate against agriculture. By
maintaining overvalued exchange rates, for
example, many governments in the region
have in effect placed a heavy tax on export
commodities (such as cocoa) and subsi
dized imported food, much to the detri
ment of domestic producers. Under these
circumstances, farmers are discouraged
from investing in new practices to increase
the efficiency of production, and the
consequent low rates of technology
adoption make it hard for research and
extension organizations to justify their
existence.



In order for these institutions to thrive and

for farmers to benefit from their activities,
it is thus essential that African govern
ments adopt sound macroeconomic
policies, as indeed many have started to do
over the last decade or so. Along with more
flexible exchange rates, these policies

The combination of sound

macroeconomic and science

policies is an extremely pow

erful instrument for achieving

economic development.

include reduced barriers to trade,
privatization of parastatals, and less
government intervention in the economy.
This is one part of the policy prescription
outlined by G. Edward Schuh, dean and
professor at the University of Minnesota.

The effectiveness of sound macroeconomic

policy is much diminished, however,
unless it is accompanied by a complemen
tary policy of supporting the generation
and dissemination of improved technology.
In other words, it does little good to
provide farmers with "the proper incen
tives to use their resources efficiently" if
they are not simultaneously given better
"access to technical innovations" that make

this possible.

The combination of sound macroeconomic

and science policies is an extremely
powerful instrument for achieving eco
nomic development, particularly if invest
ments in research are focused on the

improvement of a country's major food
crop. As new technology spreads and
production increases, the price of this
commodity eventually declines. "That is
the point," Schuh says, "at which the real
benefits of developing agriculture ... come
to the fore." Lower prices for a major

commodity have the effect of increasing the
income of all members of society whose
diet is dependent on it. This is particularly
advantageous for the poor, since they
spend a large share of their earnings on
food. Further benefits accrue throughout
the economy, as farmers channel their
increased savings into other productive
investments and as consumers use the

money they would have spent on food to
purchase other goods and services.

This, of course, is the happy ending to a,
sound policy prescription. What is actually
occurring in many African countries is
another matter, as we learn from Uma Lele
(professor and director of international
studies) and postdoctoral fellow Kofi Adu-
Nyako at the University of Florida. Byand
large, governments are following through
on the macroeconomic side, the authors
explain, but without the measures that
contribute to more efficient agricultural
production.

In reforming their macroeconomic policies,
many developing countries have received
assistance from the World Bank and

International Monetary Fund (IMF) in the
form of so-called "structural adjustment"
loans. Without doubt, this approach has
contributed to economic development
generally (though to a lesser degree in
Africa) and to growth in this region's
agriculture, particularly in the production
of certain export commodities. Nonethe
less, point out Lele and Adu-Nyako, recent
trends in per capita production of food are
alarming; the region has at best maintained
1984 levels. Meanwhile, commercial cereal
imports have dropped, partly because
currency devaluation has increased the
price, and many African countries have
become more dependent on food aid. The
amounts reaching African consumers,
though, are well below those needed to
satisfy calorie requirements, "suggesting
that there must be considerable malnutri

tion in the region." Trends in per capita



growth in GDP and in savings and invest
ment are equally disturbing.

These problems, suggest Lele and Adu-
Nyako, are part of the price African
countries have paid for their attempts to
achieve fiscal balance. As a decline in the

international terms of trade has caused

their export earnings to drop (in spite of
greater volumes of exports), they have had
to rely more heavily on spending cuts to
reduce their budget deficits as part of
structural adjustment. Lower government
expenditures, in combination with declin
ing per capita income and other factors,
have resulted in reduced rates of invest

ment, both in agriculture directly and in
other areas, such as transportation and
education, which strongly influence this
sector. The problem has been aggravated
by "shifts in donor resources away from
agriculture toward structural adjustment
and other sectors" (what Schuh refers to as
agriculture's "fall from grace").

Not surprisingly, explain Lele and Adu-
Nyako, decreased investment has been
accompanied by significant deterioration
in Africa's infrastructure, and budget cuts
have "taken a heavy toll on agricultural
research systems for export crops," in
addition to reducing the capacity of many
countries to obtain agricultural inputs. As
a consequence, while currency devalua
tions and accompanying measures may
have given farmers stronger incentives to
produce more efficiently, other trends have
made it increasingly difficult for them to
respond. Chief among these are higher
prices for imported inputs (to which
devaluation has contributed) and more
limited access to technology and markets
(the result of declining investment in
research and infrastructure).

At the national level, the outcome of these
developments is a downward spiral:
declining terms of trade and reduced

eariungs necessitate budget cuts, which in
turn limit the government's ability to carry
out effective agricultural research and
extension; and since those are precisely the
activities that help producers keep pace
with technological change in other coun
tries, the nation loses what Schuh calls its
"best... defense against a decline in the
external terms of trade." The solution,
suggest Lele and Adu-Nyako, is not for
governments and donors just to increase
their investments in agriculture, but to
enhance the "quality of those expenditures
and the capacity of African countries to
absorb them."

Input and Output Prices
In addition to adopting sound
macroeconomic policies and making better
investments in research and extension,
what else can governments do to increase
farmers' access to new technology and
heighten their incentives to adopt it?

One alternative is to subsidize major
inputs, particularly fertilizer. Though many
countries in sub-Saharan Africa and other

regions have done so, they are now being
advised to abandon this practice, partly
because of its effects in distorting the
pattern of fertilizer use. Already, implicit
subsidies in the form of high currency
exchange rates have come down consider
ably. The question posed by Per Pinstrup-
Andersen, director general of the Interna
tional Food Policy Research Institute
(IFPRI), is whether governments should
also cut out explicit subsidies paid for
directly or indirectly with public resources.
To eliminate these will inevitably lead, at
least in the near term, to reduced demand
for fertilizer and lower crop production.
But to leave subsidies in place may consti
tute an unacceptable burden on the limited
fiscal resources of African countries. Are

there better ways in which these resources
could be deployed to make fertilizer more
accessible and to benefit agriculture
generally?
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In answering this question, Pinstrup-
Andersen calls our attention to the various

reasons that governments opted for
subsidies in the first place. An important
one is that "the price African farmers pay
for fertilizer, relative to the price they
receive for their output, is ... much higher
than in Asia." What accounts for this are

the small volumes of fertilizer imported by
African countries and the high cost of
distributing it on this continent. The latter,
in turn, is a consequence of the public
sector's inefficiency in handling fertilizer
distribution and of high transportation
costs.

Though "there is a place for fertilizer
subsidies to compensate for the various
factors that result in very high prices,"
Pinstrup-Andersen says, he argues that
they should be considered a short-term
measure only and not a permanent "alter
native to longer term efforts to deal with
the problems that keep prices high."
Among the solutions he proposes are:
1) "regional cooperation in international
fertilizer procurement," which would
enable African countries to command

better prices and lower the costs of ship
ping; 2) increased investment in rural
infrastructure, especially roads, to reduce
transportation costs; and 3) elimination of
the many barriers to privatizing fertilizer
procurement and distribution, together
with positive measures that would contrib
ute to this end.

Of course, none of these steps will be easy.
Improving rural infrastructure, for ex
ample, requires much more capital than is
currently available for this purpose (either
from donors or in national budgets), and
experience so far in privatizing the distri
bution of inputs is not particularly encour
aging. But then, again, as Pinstrup-
Andersen points out, these are long-term
imperatives.

Economist Peter Timmer of Harvard

University makes a case for another
measure—food price stabilization—that
complements those described in the
presentations summarized above. Timmer's
arguments draw on experience in Southeast
Asia, where the high priority placed by
governments on agriculture has contributed
importantly to vigorous economic growth,
drawing now to a large extent on manufac
tured exports. The question he poses is
whether the model that succeeded so

spectacularly in Asia can be applied to
good effect in sub-Saharan Africa.

The bulk of Timmer's paper is devoted to
explaining what that model is and why it
worked in Asia's rice-based agricultural
economies. Two features are especially
important. One is a set of macroeconomic
policies that help producers remain com
petitive in agricultural exports. The second
is a determined program for providing both
rural and urban consumers with food

security. A key policy tool by which Asian
governments achieved this latter goal was
to stabilize the price of rice (at levels more
or less corresponding to those in interna
tional markets); this measure proved
effective, largely because it was applied in
combination with efforts to increase rice

productivity.

The favorable effects of food price stabiliza
tion, Timmer explaiirs, were exerted at
different levels. Farmers, for example, since
they had some assurance of reasonable
returns, were more inclined to spend their
savings on a wide range of productivity-
enhancing improvements; for much the
same reason, the private sector was encour
aged to invest in marketing infrastructure.
Among urban consumers, the absence of
sharp increases in the price of food contrib
uted to "a higher level of social welfare"
and to "a more stable political economy,
with its attendant positive impact on
investors' expectations."



Whatever doubts Timmer may have about
the relevance of this model to Africa stem

from notable differences between the

agricultural economies of the two regions.
The heavy dependence of Southeast Asia
on a single cereal produced largely under
irrigation simplified somewhat the tasks of
1) intensifying production through heavy
investment in rural infrastructure and

research and 2) using markets to increase
farmers' incentives to take advantage of the
opportunities created by these investments.
In contrast, sub-Saharan Africa relies on

various staple foods, which are mostly
intercropped in complex farming systems
and are commonly subjected to severe
environmental stresses, especially drought.
All of this greatly complicates the task of
modernizing agriculture, "not only at the
farm level, but also at the level of market
ing inputs and output."

Another distinguishing feature of Africa's
food economy is its heavy reliance on
imported cereals, which it pays for to a
large extent with earnings from agricultural
exports. Since the income from those
commodities is harder to stabilize than the

price of food, it is difficult to imagine,
Timmer says, how the region can "improve
food security as well as stimulate economic
growth" without a "switch in priority away
from export crops toward domestic
production of food crops." To achieve this
will require stronger emphasis on research
and rural infrastructure and a reorientation

of incentives toward food production
through price stabilization. These are, of
course, costly measures. But the price of
neglecting them could be even higher.
Dealing successfully with the issue of food
security, Timmer notes, forced Asian
governments to "learn how to play their
role in a market economy." This is an
experience that African countries cannot
afford to bypass on the road to sustainable
economic growth.

Rural Capitalization
If making the sizable investments required
to reach that goal depended entirely on
funds provided by governments and
donors, then Africa's future prospects
would indeed be bleak. Fortunately, there
appears to be another option—what
Joachim von Braun (director of the Food
Consumption and Nutrition Division at
IFPRI) and Douglas Graham (professor at
The Ohio State University) refer to as the
"mobilization" of domestic resources.

Contrary to widespread perceptionsabout
low-income rural people, explains von
Braun, recent experience demonstrates that
they have "substantial savings potential,"
which could provide a sound basis for
creating rural financial markets.

Past efforts to develop such institutions
have collapsed, largely because they
counted on the generosity of the domestic
and foreign public sector instead of
building on the financial prudence of rural
communities. The almost exclusive

concern of these institutions with extend

ing credit to stimulate production gave
rise to careless practices (including poor
evaluation and collection of loans), which
quickly got them into financial trouble. As
a result, notes Graham, "the landscape of
sub-Saharan Africa is littered with the

skeletons of development banks done in
by supply-led credit schemes."

In the wake of these failures, says von
Braun, researchers have paid closer
attention to "indigenous ... arrangements
for savings and credit." What they have
discovered is the "heterogeneous world of
informal finance in Africa," as Graham
puts it, consisting of "individual opera
tors" (including merchants, family, and
friends) as well as different types of
groups. These appear to be quite effective
in providing a wide range of financial
services, and they are relatively free of the
problems (such as high transaction costs
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and frequent default on loans) that handh
cap formal systems.

The crux of von Braun's message is that
governments and donors can encourage
the mobilization of domestic resources by
supporting projects that build upon the
strengths of the informal sector. This is an
important part of the remedy for Africa's
"severely undercapitalized" rural
economy. If successful those projects could
help generate investment in rural infra
structure and enable farmers to channel

increased capital into new technology for
crop and livestock production. A furtlrer
benefit would be to provide low-income
families with "an important means of
insuring against anticipated or unexpected
interruptions in the food supply." Particu
larly if complemented by the long-term
policy of price stabilization suggested by
Timmer, savings mobilization could thus
contribute importantly to food security.

While noting that "there is no blueprint for
the development of rural financial markets
in sub-Saharan Africa," von Braun de-:
scribes innovative programs in several
countries of the region, which suggest that
the taskisby no meansimpossible. "The
most prominent trait" of these projects "is
their voluntary or mandatory savings
schemes." Theyare also characterized by
low transactions costs,achievedby
"leaving management to volunteers at the
village level." On the strength of these and
other useful features, von Braun con
cludes,, "savings and credit programs can
provide sustainable services to savers and
borrowers of liiruted means."

Graham concurs with von Braun's favor
able assessment of informal finance but

also points out its limitations, mainlyan
inability to provide sizable, long-term
loans and to intermediate between savers
and borrowers over long distances. Thus,

even though projects based on this ap-
proach represent a great improvement . ^
over "the default-ridden, borrower-
dominated development bank model,"
they are less than "ideal vehicles for
mobilizing deposits to be reallocated
throughinvestment." Bythemselves they
can go only so far in creating flows of
capital into rural development. For
precisely that reason von Braun suggests
that "any effort to build rural financial
markets from the bottom up, based on ;
informal institutions, must eventually
create links between them."

In pursuing this possibility further,
Graham describes several "institutional

paths" for reaching a compromise in the
development of rural financial systems.
The resulting arrangements would
"emulate some of the virtues of informal

finance" and at the same time "incorporate
some of the organizational features of
more formal finance." One possibility is to
restructure development banks in such a
way that domestic deposits are gradually
substituted for government or donor
funding. Where those institutions are
already defunct, another approach is to
involve private commercial banks more
fully in servicing the "large wholesaler- '
importer of agricultural inputs. The
wholesalers in turn can service the down

stream network of retail operatois in their
marketing chain with sales on credit or
Consignment." A final option is to merge
the numerous small units that constitute

the informal sector "into broader based,
village-level savings and credit associa
tions," which could "pool a much larger
volume of savings into larger loans for
slightly longer periods." These approaches
are somewhat more ambitious than the

innovative projects described by von
Braun but offer vital opportunities "to
meet the challenge of marrying domestic
deposit mobilization to domestic invest
ment in rural Africa." . .
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Agricultural Exports

AND Agribusiness
There is much room for doubt about the

wisdom of a development strategy for sub-
Saharan Africa that relies heavily on
improvement in the region's traditional
export commodities, such as cocoa, coffee,
and tea. Various authors of papers in
cluded in these proceedings imply or
argue explicitly that to intensify domestic
food production is both more urgent for
alleviating hunger and poverty and more
promising as a means of stimulating
economic development. One participant,
Adebayo Adedeji (whose views are
summarized below), goes so far as to
suggest that, given the declining terms of
trade in international markets for Africa's

principal commodities, working for
further gains in the efficiency of produc
tion is essentially futile and that the effort
would be better spent on improving food
production.

In discussing the prospects for traditional
and other agricultural exports, Ronald
Duncan (chief of the World Bank's Interna
tional Trade Division), says much that
seems to confirm those views and much

that does not. Without doubt, major trends
in the region's agricultural exports during
the 1980s—declining real prices, expand
ing world production, and the growing
markets shares of countries in Southeast

Asia—^have all meant bad news for African

producers. The message contained in
Duncan's review of the future outlook is

no brighter; while noting some possibili
ties for improvement in the terms of trade
(connected with slower growth in supply
and lower real interest rates in the indus

trialized countries), he suggests that
"producers should act as though the
change is permanent."

Moreover, in discussing policy options,
Duncan admits that measures taken by
individual African countries to improve

their export position can fall short of
expectations or even make matters worse
(if not for themselves, then for other
producers). As a result of structural
adjustment policies implemented in
Ghana, for example, "cocoa production
recovered significantly" and "economic
welfare increased substantially." But the
resulting drop in cocoa prices has meant
"welfare losses" for other countries. Even

Once countries have learned to

compete in one commodity,

they can then apply the lessons

learned to other export markets.

so, Duncan points out, Ghana really had
no choice; if its government had continued
along the path it was travelling, the
consequences would have been much
worse. And one can say much the same
thing about other African countries
undergoing structural adjustment. Though
the accompanying changes in policy may
have the effect of depressing export prices,
this "must be accepted as unavoidable,
and countries have to compete wdthin the
kind of market that develops."

The operative term in this statement is
"compete." Even "in the face of a so-called
cost-price squeeze," Duncan says, coun
tries can still produce agricultural com
modities profitably, if they concentrate on
improving efficiency through efforts to
raise productivity and lower production
costs. Once countries have learned to

compete in one commodity, they can then
apply the lessons learned to other export
markets. The point here, explains Duncan,
is that new markets are not a refuge for
countries that are being driven out of the
traditional ones, but a further challenge for
producers that have learned to compete in
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exports for which they have a comparative
advantage.

For many reasons the challenge is a
formidable one. To gain a toehold in these
new markets, countries must create
"pricing, distribution, and marketing
channels for the new goods or services"
and acquire the "requisite skills and
knowledge" for "getting new activities
going." In taking up these tasks, African
producers face a number of barriers, which
account for their fairly poor performance
in market diversification so far. One is that

the competition in nontraditional com
modities is already tough. Moreover,
"government policy and expenditures
appear to have been biased in favor of
traditional crops and to the detriment of
new ones."

How much effort should African govern
ments make to overcome these obstacles?

As with various other issues discussed in

these proceedings, the answer is not an
either/or proposition. Though arguably
domestic food production in this region
demands higher priority than export
commodities, it would be folly for African
countries to allow their shares of interna

tional markets for these products to
deteriorate. Again, as with other issues, it
is important to bear in mind the experi
ence of Asia. Governments there strove to

achieve food security in conjunction with
improvements in the agricultural export
sector and on this basis built economies

"so successful," as Timmer points out,
"that they now challenge American
economic interests."

Experience in sub-Saharan Africa and
other regions of the developing world,
Duncan notes, shows that success in
exporting nontraditional agricultural
products as well as manufactured goods is

closely connected with "foreign collabora
tion." This is one means by which local
producers and entrepreneurs can acquire
new expertise and gain better access to
markets. The topic of "joint ventures"
(another aspect, perhaps, of the partner
ship that Carter calls for in his introduc
tory remarks) is taken up in somewhat
more detail by General Olusegun
Obasanjo, former head of state of Nigeria.
He does so, however, in the broader
context of agribusiness development in
Africa, which embraces food production
for domestic consumption and export as
well as commodities grown specifically for
the latter purpose.

In order to attract foreign participation in
agribusiness, says Obasanjo, African
countries must "create a more hospitable
environment" for investment. Among the
main features of this environment are

political stability, consistency in govern
ment policy, a transparent legal frame
work, and adequate infrastructure. In
matching "African realities" against these
requirements, Obasanjo points out that the
continent is making notable progress in
some areas (as evidenced, for example, by
a "new wave of democratization" and by
widespread acceptance of structural
adjustment programs) but remains
woefully behind in others, such as the
improvement of infrastructure (a goal
from which the current preoccupation
with macroeconomic policy appears to
have detracted somewhat).

Obasanjo's perspective on these matters is
that of a person who not only thinks about
the African realities but lives them. For

that reason, his statement that "we [Afri
cans] must have something to offer the
world" and "must accomplish more
toward putting our underutilized human
and other resources to work" is particu
larly compelling.
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The Verdict on

Structural Adjustment
Any discussion of current policy options
for agricultural development in sub-
Saharan Africa must take as its starting
point the choice that most countries in the
region have already made. This is their
acceptance of structural adjustment
programs, with varying degrees of commit
ment. The changes resulting from that
choice either provided the background or
were dealt with directly in the workshop's
first six sessions. In the seventh, structural
adjustment was the main focus. To a
greater degree than in any previous
session, the views presented on this subject
(by World Bank economist Graeme
Donovan and Adebayo Adedeje, executive
director of the African Centre for Develop
ment and Strategic Studies) would appear
to be diametrically opposed. And yet a
closer examination of the two verdicts on

structural adjustment reveals that even
here the common ground is surprisingly
large.

In determining exactly where it lies, one
must first be clear about the facts with

which both Donovan and Adedeje are
dealing. As suggested earlier, structural
adjustment is a cluster of policy reforms,
including, among others, devaluation of
the domestic currency, reduction of budget
deficits through cuts in government
spending, reduction or elimination of
subsidies, and liberalization of foreign
trade. In defending this approach,
Donovan underscores the evidence that

many countries receiving adjustment
lending have experienced a recovery in
their economic growth rates. But he also
recognizes the shortcomings of structural
adjustment, acknowledging that "the
appalling consequences in per capita terms
weigh heavily on us all: falling exports,
incomes, and food production and avail
ability." As a vocal critic of that approach.

Adedeji dwells on its drawbacks, support
ing his points largely with quotations from
World Bank documents.

Where the two views presented in this
session diverge, therefore, is not so much
in the facts regarding structural
adjustment's limitations and negative
effects, as in the interpretation of those
facts. As far as Adedeji is concerned, the
World Bank approach has failed the
"fundamental test of any economic
program," which is its record in "improv
ing the human condition." In place of
structural adjustment, he would have a
more "human-centered" development
strategy aimed at alleviating poverty and
increasing levels of productivity, mainly
through heavy investment in research
(particularly on food crops) and in the
improvement of rural infrastructure. He
also advocates a "discriminating exchange
rate policy that favors high-priority inputs
required for food production" and a
"policy of producer price supports" for the
region's half dozen or so major staples,
which would provide farmers with
stronger incentives to adopt new technol
ogy and increase food production.

Based on essentially the same evaluation
of the impact of structural adjustment,
Donovan urges that, rather than discard
this approach, African countries must
"stay the course on adjustment programs."
The central assumption underlying this
recommendation is that, since develop
ment efforts were previously frustrated by
"policy distortions," "a concerted effort
was [and still is] needed to correct the
situation." If the results in Africa have so

far been disappointing, it is partly because
policy reforms are slow to exert their
intended effects, particularly in low-
income countries. Another important
consideration, says Donovan, is that
structural adjustment was never intended
to consist only of policy reforms but was
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also predicated on "a program of invest
ments." Since these have apparently been
insufficient, Donovan recommends that
African governments give greater encour
agement to private sector initiatives,
reexamine their priorities in public
spending, and try to stimulate "poverty-
reducing growth" (to a large degree
through adjustments in agriculture).

Once acted upon, these important amend
ments would probably go far toward
accomplishing the main objectives of
Adedeji's "human-centered" strategy. It is
noteworthy that, in describing such a
program, he refers approvingly to a new
World Bank publication entitled Poverty
Reduction Handbook. This he takes as an

indication that the Bank "has decided at
last to abandon its futile effort to give
structural adjustment a social face." What
Adedejisees as a policy reversal, however,
Donovan prefers to call "staying the
course," though with significant correc
tions. In the end, therefore, the differences
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between their positions are less substan
tive than the rhetoric would suggest. For
all his complaining about the negative
effects of structural adjustment, Adedeji
acknowledges that the "maladjusted
macroeconomic framework" must be "put
right," but he insists that this cannot be
accomplished "on an enduring basis as
long as excruciating poverty exists." The
World Bank assumes, on the other hand,
that measures to alleviate poverty are
largely ineffectual in the absence of
macroeconomic reform.

How are African policy makers to resolve
this conundrum? As with other issues

dealt with in these workshop, the chal
lenge is not necessarily to choose between
mutually exclusive alternatives, but to
reconcile complementary courses of action
that compete with one another for scarce
resources. In the process African leaders
will perhaps demonstrate the value, as
Donovan puts it, of "better government,"
as opposed to "less government."
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!Ol Introductory Comments
Yohei Sasakawa

President, Sasakawa Foundation

Let me first take this opportunity to extend
the warmest greetings from my father,
Ryoichi Sasakawa, who regrets not being
able to be with you today. Let me also
express our heartfelt gratitude to all of you
for taking time from your busy schedules
to attend this meeting.

Seven years ago my father joined hands
with Norman E. Borlaug and former US
president Jimmy Carter in launching the
SG 2000 Agricultural Projects in sub-
Saharan Africa. The goal of these three
men was to free Africa from chronic

hunger and starvation by the 21st century.
The way to achieve this, they agreed, was
to work for a revolution in agricultural
production.

The progress made since then has amply
demonstrated the validity of Dr. Borlaug's
assertion that, with technology already
available, the yields of major food crops in
Africa can be doubled and even tripled. In
Ghana, Sudan, Zambia, Tanzania, Benin,
and Togo, more than 100,000 farmers have
participated in our technology demonstra
tion programs, and many have proved
willing and able to adopt new varieties
and crop management practices.

The SG 2000 Projects have also shown that
significant improvements can be achieved
in the effectiveness of national extension

services when sufficient budgets are
provided. Even so, much room remains for
improvement in extension as well as
research institutions. Under the structural

adjustment programs promoted by
international finance agencies, both will be
forced to make severe personnel cuts,
which may lead to further deterioration in
research and extension programs. All of

this is happening at a time when continued
development and transfer of new technol
ogy are imperative for achieving sustain
able growth in agricultural production in
Africa's fragile ecosystems.

Agricultural pricing is also a matter of
concern. Markets for food crops are not
weUdeveloped; storage facilities are often

According to the International
Human Suffering Index, every

country in sub-Saharan Africa
was rated as a place of either

high or extreme suffering.

inadequate; and transportation networks
are still limited. These circumstances,
compounded by erratic rainfall patterns,
cause wide variations in crop prices from
year to year and even from month to
month. This adds to the farmers' uncer

tainty, making them less willing to risk
investing their scarce resources in agricul
tural production.

More than half a dozen countries in sub-

Saharan Africa have been ravaged during
recent years by civil war, and each faces
critical food shortages, at least in some
areas. To make matters worse, the coun
tries of southern Africa are experiencing
the worst drought in more than 50 years.
According to the International Human
Suffering Index (published in May 1992by
the Population Crisis Committee), which is
based on 10 measures of human welfare

and covers 141 nations, every country in
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sub-Saharan Africa was rated as a place of
either high or extreme human suffering.

Each of the organizations represented in
this workshop bears significant responsi
bility for formulating development
policies in Africa. Though I am sure you
will differ on the merits of particular
strategies, I hope you will all agree that a
brighter future can be achieved for African
farmers and consumers if policies are
established that favor smaU-scale food

production. It is my earnest desire that we
will find the means to achieve these

objectives.

The Sasakawa Foundation will devote

itself fully to meeting the goals of the SG
2000 Agricultural Projects. In 1992 we
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established new projects in several north
ern states of Nigeria, and we are studying
the feasibility of a project in Etliiopia. In
addition, we have launched the Sasakawa
African Fellowship Program to provide
extension workers with opportunities for
undergraduate and graduate studies,
mainly in African universities.

Obviously, the financial resources of just
one private foundation are far from
adequate to perform the wide array of
tasks before us. The government of
Finland has generously provided addi
tional funding, but much more is badly
needed. We invite all the organizations
represented here to join forces with us as
donors or as partners in implementing
agricultural programs in Africa.
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I wish to make a few points that may not
be covered by the scientific and scholarly
papers presented at this workshop but that
are still quite relevant to agricultural
development in sub-Saharan Africa.

A central one is that there is no way to
improve the lives of people who are at
war. In no region on earth are the prosr
pects for development as imperiled by
continuous warfare as in Africa. At The

Carter Center, we monitor the conflicts
raging there and on every other continent,
with assistance from students at Emory
University in Atlanta. Of the 110 armed
conflicts now taking place in the world, we
classify more than 30 as major wars. These
are defined as those conflicts in which

more than 1,000people have died. With
the exception of the war in Yugoslavia,
which has become an international

conflict, almost all of the major wars under
way now are civil wars. Most of them go
largely unnoticed in the industrialized
world, until the media focus attention on
the devastating consequences, particularly
for children, as they have done in Somalia
recently and did some years ago in
Ethiopia and Sudan. The public knows
little about the savage nature of other, less
publicized conflicts, such as that in
Mozambique.

In addition to monitoring conflicts, we
contribute to resolving them, often with
the help of prominent Africans, such as
General Olusegun Obasanjo, former head
of state of Nigeria. In Ethiopia, for ex
ample, we spent considerable time trying
to help negotiate an end to the civil war
and have made similar efforts in Sudan

and otlier countries. In dealing with these
situations, we have a certain advantage

over institutions, such as the Organization
of African Unity, which are precluded
by their charters from intervening in civil
wars, except under very special circum
stances.

Sometimes our efforts are directed more at

preventing disturbances that are in the
making. In October of last year, for
example, with the help of Dr. Richard

In no region on earth are

the prospects for development

as imperiled by warfare as

in Africa.

Joseph, we traveled to Zambia, at the
request of then president Kenneth Kaunda
and his major political opponents, to help
conduct a peaceful and honest election. In
returning from an upcoming trip to
Ethiopia, we will stop for several days in
Liberia, at the invitation of both sides in
the horrible conflict there, to participate in
the holding of an election, which was the
major condition of a cease-fire agreed to by
the warring parties.

Another key element of our strategy for
helping create the necessary social and
political conditions for development in
Africa is a strong commitment to the
democraticization of government. Under
the direction of Dr. Joseph, we regularly
publish African Demos, which documents
the progress of African countries toward
democracy and gauges national govern
ments' degree of commitment to this
process. The principle underlying our
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work in this area is that, as long as politi
cal leaders remain indifferent to the will of

the people, the latter will have few ways
in which to influence the shaping of
government pohcies and to seek redress
of grievances, such as human rights
violations.

An important feature of this and other
work undertaken by The Carter Center is
its recognition of the intricate connections
between the different aspects of the
development challenge in Africa. In a real
sense it is impossible to separate poUtical
upheaval and autocratic government on
the continent from its complex problems
in public health, food production, and
other areas.

The Carter Center currently maintains 26
health programs, two of which provide an
important motive for my upcoming visit to
Africa. One of these initiatives is the Task

Force for Child Survival, whose goal is
immunization of all the world's children.

This is a coalition of the World Health

Organisation (WHO), United Nations
International Children's Emergency Fund
(UNICEF), Rotary Clubs throughout the
world, the Rockefeller Foundation, United
Nations Development Programme
(UNDP), and other agencies, whose major
contribution is to provide vaccine for polio
immunization. Working jointly in a given
country, the task force members simulta
neously marshal the support of the head of
state, the media, police, teachers, parents,
and so forth to make a concerted effort to

immunize the nation's childrenin the

course of two or three days.

Another initiative based at The Carter

Center is a task force for disease eradica

tion. Under the guidance of the Center's
director. Dr. William Foege, this program
is focusing on two diseases, polio and
guinea worm. In the work on polio,
particularly good progress has been made
in the Western Hemisphere, where it

appears that the disease has been entirely
eradicated. With the help of WHO, we
hope to achieve this goal worldwide by the
end of the century. Within an even shorter
time (by 1996), we also expect to have
eradicated Guinea Worm, a devastating
disease that is common in India and

Pakistan as well as some 20 countries of

sub-Saharan Africa.

Apart from the direct benefits of improve
ing public health, we hope to contribute
indirectly through these programs to
containing the continent's population
explosion. As paradoxical as it may seem,
reductions in the infant mortality rate in a
given country are invariably associated
with declining rates of population growth.
Among all the countries of the world in
which 50 or fewer infants per thousand
die, none has a population growth rate
above 2%. This contradicts the common

assumption of selfish, callous people, who
question the ultimate wisdom of saving
the lives of children in areas of the world

that are already seriously overpopulated.
What these people fail to realize is that,
once families learn to keep their children
alive through better nutrition, immuniza
tion, and the use of oral rehydration
therapy to control diarrhea, the number of
children they have tends to decrease. A
major reason for this is that the parents of
healthier children feel less compelled to
have large families, which often constitute
a kind of social security.

Particularly while the rates of population .
growth in Africa remain high, more rapid
growth in food production is imperative.
We are supporting efforts to achieve this
end through our participation in the SG
2000 Agricultural Projects. These were
initiated as a result of a workshop held at
Geneva, with financial support from the
Sasakawa Foundation and technical

guidance provided by Dr. Norman
Borlaug. Afterwards, Yohei Sasakawa, Dr.
Borlaug, and I traveled to Ghana, Sudan,
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Tanzania, and Zambia to explore the
possibilities of establishing pilot projects
for stimulating increased production of
staple food crops in these countries.

In the seven years since then, the projects
have had successes and disappointments,
and we have learned from both. It has been

particularly exciting for me, as a farmer, to
witness what Africa's small-scale food

producers can achieve with the proper
kind of support. I recall one visit to a
remote area of Sudan, where a two-hour
field visit was planned for about 50
people. As it turned out, the event lasted
all day and was attended by a large
gathering of farmers, many of whom had
traveled for two days on foot to get there
and who were eager to learn about new
technology for increasing agricultural
production.

The project in Ghana has also made
considerable headway in improving on
farmers' traditional slash and burn system
of food production. The program proved
so popular, in fact, that it nearly got out of
control. After the first year, in which just
40 farmers were involved, the program
expanded rapidly to include 1,600 farmers
in the second year, 16,000iit the third, and
an unmanageable 80,000 in the fourth. We
learned from this experience to keep the
numbers of participating farmers within
reasonable limits.

It has been inspiring for me to see how
eager and willing farmers are to take the
steps required to achieve technical change.
In Ghana and other countries, notably
Tanzania, farmers adopting the technology
promoted by the SG 2000 Projects have
often managed to at least double their crop
yields. Similar results in Sudan have
helped the country become nearly self-
sufficient in wheat, a truly remarkable
achievement for a country in the throes of
civil war.

One distinctive feature of the projects—a
dimeitsion that has not figured so impor
tantly in similar efforts by other organiza
tions—^is that they seek to involve the top
political leaders of the host country. This is
the area in which I have tried to be of help.
At the outset of each project, we have
negotiated, not just with the minister of
agriculture, but with the head of state and
other ministers (of finance, transportation,
and so forth), whose support can be
indispensable for increasing the likelihood
of success.

It is hard to emphasize enough what a
difference this feature of the projects can
make. In certain countries so many
development agencies and nongovern
mental organizatioits are present that it is
practically impossible for government
ministers to be familiar with the work of

all of them. The first time we met President

Moi of Kenya to discuss one of our health
projects, he remarked, "there are already
some 200 NGOs in Nairobi working on
public health. I really do not know who
they all are, nor does my minister of
health."

To keep the SG 2000 Projects from being
virtually anonymous in the eyes of their
host governments, we sign a contract with
the head of state, specifying what both we
and the government will provide. Our
contribution generally consists of two or
three agricultural specialists, along with
selected logistical support (such as
bicycles, motorcycles, and pickup trucks),
while the government designates exten
sion staff to work with the project.

In the negotiations leading up to the
signing of this contract, we also discuss
policy issues that impinge on agriculture.
It is especially critical that farmers have
adequate price incentives if our efforts to
stimulate food production are to have
much effect. Before signing a contract to
work in Tanzania, we waited three years
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until the government altered its policies on
grain marketing. In Zambia we finally
brought the project to an end, precisely
because the policy enviroiunent was
highly unfavorable to more intensive
production of maize. Partly as a result of
the debacle in agriculture, the country's
former president received less than 25% of
the votes in the elections held last year.
His successor. President Chiluba, is

We are hopeful that we can

lay the groundwork for a

partnership among

organizations represented

at this meeting.

committed to liberalizing grain markets
and is anxious for us to resume our

activities in Zambia.

Though highly important, gaining the
support of the nation's political leaders
does not eliminate every problem. During
a 15-month period in Sudan, for example,
the country had five different ministers of
agriculture. When difficulties arose, we
were sometimes uncertain about whom to

contact. On one occasion, after our efforts
to raise wheat production were starting to
have an effect, the government suddenly
lowered the price just before harvest,
prompting farmers to leave much of the
crop in the field. Eventually, we succeeded
in persuading the government to reverse
its decision on prices, but not before some
25% of the crop had been lost. Eventually,
we had to close down the project in Sudan,
primarily because the unsavory nature of
its government and the civil war made it
impossible for us to obtain financial
support from donors for continuing the
field program. This was highly unfortu
nate in view of the impressive progress
that had been made.

Currently, we are examining the possibih-
ties of establishing an SG 2000 Project in
Ethiopia, where we hope to take part in the
exciting changes taking place in that
country.

Our ongoing efforts to help create a more
favorable policy environment for agricul
ture in Africa are primarily what has
occasioned this workshop. We are here to
learn more about specific policy issues and
measures that should receive emphasis in
our discussions with government leaders.

We are also hopeful that we can lay the
groundwork for a partnership with
organizations represented at this meeting.
In seeking to strengthen African agricul
ture, we have gone about as far as the
generous support of the Sasakawa Foun
dation can take us. We desperately need
for the World Bairk,US Agency for
International Development, and others to
join us. We are also concerned about the
general lack of coordination among donors
and development agencies in the region.
The knowledge of Africa's tremendous
needs and possibilities should bind us
together in the common purposes of
reducing warfare, working toward more
enlightened government, improving the
environment, providing better health care,
and raising food production in the context
of a better understanding between North
and South. These are inseparable goals,
and their achievement requires a concerted
effort by national and international
institutions.

The SG 2000Projects are making a valu
able contribution to this effort, and we at
The Carter Center are proud to have a part
in them. As Yohei Sasakawa has pointed
out, the projects represent a highly effi
cient use of funds. For relatively modest
sums, hundreds of thousands of farmers
can be introduced to simple technical
innovations—consisting largely of im
proved seed, fertilizer application at

19



moderate rates, and accompanying
adjustments in crop management—that
make a substantial difference in the yields
of staple foods. 1 would urge all of you to
consider applying a similar approach,
either independently or in conjunction
with the Sasakawa Africa Association.

As a further means of promoting mutual
understanding and teamwork, we will
hold a meeting at The Carter Center in
December of this year with support from :
the Carnegie Foundation. The event will
be cosponsored by Boutros Boutros-Ghali,
secretary general of the United Nations,
and myself. Our aim is to bring together
some 40 or 50 developing world leaders,
along with representatives of governments
and development organizations in the
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industrialized world. In examining the
prospects for greater cooperation, I would
like for agriculture to be the test case. If we
cannot do something to improve food
production in Africa, then it is no exag
geration to say that the continent's situa
tion is hopeless. I honestly do not believe
that this is the case but am convinced that

we will not make much progress without a
new partnership in African development.

In closing I would like to express my
gratitude to the African government
ministers attending this workshop, whose
views and insights we look forward to
hearing and whose participation will be
essential for making the new partnership
work. '• *•'
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Strategies FOR Technical

*Change in Small-Farm Agriculture,
With Particular Reference to

Sub-Saharan Africa
Derek Byerlee and Paul Heisey*
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More than two decades of rapid technical
change in many areas of the developing
world have powerfully demonstrated the
potential benefits of increasing small-scale
food production, especially through the
adoption of improved seed and purchased
inputs. The task of disseminating this
technology remains incomplete, however,
particularly in the many environments
where crop production is extremely
marginal. Even in some areas of medium
or high production potential, mostly in
sub-Saharan Africa, the benefits of new
technologyhave not yet been reaped.^ This
is partly because land is still relatively
abundant there and because strategies
focusing exclusively on increasing yield
per unit of land are less appropriate. Most
countries in the region will have exhausted
their land frontiers, however, within the
next 10-25 years (Binswanger and Pingali
1988).

Lagging food production, worsening rural
poverty, and rapid environmental degra
dation under traditional fallow systems
underscore the urgency of increasing the
productivity of food crops in Africa's
small-farm agriculture. As indicated in
Figure 1, the continent is faced with the
difficult challenge of reversing a steady
decline in per capita cereal production at

the same time that per capita area planted
to these crops is falling at a rate similar to
that in other regions of the developing
world. Indeed, just to maintain current low
levels of per capita consumption, food

Just to maintain current low

levels of per capita

consumption, food production

in Africa must increase by at

least 4% annually.

production in Africa, nearly all of which
occurs under rainfed conditions, must
increase by at least 4% annually (Delgado et
al. 1987).

This paper reviews some important issues
in developing and transferring improved
food crop technology, with particular
reference to Africa. The first part of the
paper addresses strategic issues in promot
ing technical change in small-farm agricul
ture, drawing on experience with cereal
production in the developing world's
medium- and high-potential rainfed areas.
Is the "high-payoff input model" for
technical change, emphasizing the use of

Agricultural Economists, International Maize and Wheat Improvement Center (CIMMYT), Mexico.

This paper follows CIMMYT's definition, according to which areas of medium and high potential are
those where economically achievable yields are at least 40% of potential yields, as defined by
available solar radiation. The remaining areas are designated as low potential or marginal. Locations
that are prone to severe drought (and where iiiigation is not economical) are classified as having low
potential. -
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external inputs (Hayami and Ruttan 1985),
still relevant, especially in Africa? Or is the
more recent emphasis on "low-input
sustainable agriculture" a better approach
for the future? And given suitable technol
ogy, what mbc of price policy, input
supply, credit, and extension is needed to
promote more rapid technical change in
rainfed agriculture?

^ 200

Africa

Since the great diversity of sub-Saharan
Africa makes it difficult to generalize
about food production in the region, the
second part of this paper focuses specifi
cally on maize.^ This crop has great
potential in the continent's lowland
savanna and mid- to high altitudes and is
expected to contribute importantly to
meeting Africa's future demand for food.
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Figure 1. Trends in cereal production in the developing world, 1961-1991.
Source: Calculated from FAO data tapes.

^ For excellent reviews of other systems, see Matlon (1990) (sorghum and millet) and Spencer and.;
Poison (1991) (humid forest areas). •
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This paper challenges the widespread
view that the agroclimatic and factor
endowments of the major maize produc
tion zones in Africa are so unique as to
require an entirely new approach to
generating and transferring technology.

Strategies for

Technical Change
Much of the progress achieved during
recent decades in increasing the productiv
ity of food crops in small-farm agriculture
has resulted from wide application of the
high-payoff input model of technical
change. This is the combination of im
proved, input-responsive varieties and
increasing levels of chemical fertilizers,
which serve as a substitute for increasingly
scarce land (Hayami and Ruttan 1985).
This technology is closely associated with
the Green Revolution, initiated during the
1960s in Asia, where rice and wheat yields
were dramatically increased over a wide
area, with the aid of improved supplies of
irrigation water and more intensive use of
external inputs.

Though the story of technical change in
irrigated agriculture is well known, it is
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not widely appreciated that much the
same model has also produced gradual
changes in many rainfed areas of medium
or high production potential, where land is
used intensively. In the northern Punjab of
Pakistan, for example, where agriculture
depends entirely on rainfall (an average of
350 mm to 750 mm annually), semidwarf
wheats were adopted rapidly in the 1980s,
a decade after the Green Revolution was

initiated. Since then the use of fertilizer

and yields of wheat in rainfed areas have
increased steadily (Figure 2).

Seed-fertilizer technology for maize has
also been taken up rapidly in many rainfed
environments, including parts of Africa.
Smallholders have adopted hybrid maize
in land-scarce areas of El Salvador, Kenya
(Figure 3), and several other countries and
even in some, such as Zambia, that have a
relatively abundant supply of land.
Improved open-pollinated varieties
(OPVs) of maize are now widely grown in
Thailand, Nigeria, and Ghana (Figure 4).
Indeed, where food production has been
increased in Africa, this has mainly
resulted from the adoption of improved
maize seed.

.2 600
>•

1967 70

Figure 2. Adoption of improved seed and fertilizer in rainfed wheat (A) and yield of
rainfed wheat (B), Fxmjab, Pakistan. Soiurce: Byerlee and Siddiq (1990).
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Of course, even in land-intensive systems,
this model of technical change has not
been universally successful. In low-rainfall
areas subject to frequent drought stress, for
example, farmers have proved reluctant to
accept the seed-fertilizer technology.
Wider adoption in these areas is usually
contingent on improvements in crop and
resource management, aimed at conserv
ing moisture and using it more efficiently
(Morris et al. 1991).

Even in rainfed areas of medium or high
potential, though, experience has shown
that, in the generation and transfer of new
technology, special attention must be
given to several factors that are less
relevant to irrigated areas (Byerlee and
Husain, in press). One is the variability of
the production environment across space
and time, which is usually greater in
rainfed than in irrigated areas. Variability
over time requires that particular attention
be given to risk in technology design. And
variability over space calls for more site-
specific research, aimed at tailoring

Zone 4

(high potential)

recommendations to particular soil, |
moisture, and topographical conditions.^

Because yield potential is more limited in
rainfed areas, yield gains from modern
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Figiure 4. Adoption of improved open-
pollinated varieties of maize, Brong-Ahafo
Region, Ghana. Source: Tripp et al. (1987).
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Zone 2

(high potential) Zone 3

(low potential)

1963 1966 1969

Figure 3. Adoption of hybrid maize in four zones of Kenya. Source: Gerhart (1975).

® The coefficient of variation in yields observed during farm surveys is usually much higher in rainfed
areas (50-100%) than in irrigated, areas (20-40%) (Byerlee and Husain, in press ). , ,
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varieties are correspondingly lower.'̂ The
adoption of this technology is therefore
likely to result in more evolutionary than
revolutionary change. A further limitation
stems from the greater sensitivity of
technology in rainfed areas to environ
mental and farming system interactions.
As a result, researchers must pay greater
attention to farmers' priorities and circum
stances—and to variation in these—than is

generally the case in research for irrigated
areas.

We have dealt at some length with the
application of seed-fertilizer technology in
rainfed environments because of the

widespread perception that its success has
been confined largely to irrigated areas.
Nonetheless, it is important to coirsider
whether the pattern of agricultural change
described above is relevant to those large
areas of Africa that have reasonably good
production potential but where the use of
improved seed and fertilizer is still
minimal, despite rising population
pressure. Some view the adoption of these
inputs (combined in certain areas with the
development of small-scale irrigation) as
prime movers in African agriculture, just
as they have been elsewhere (Lipton 1989;
Smith et al., in press). Others argue that,
where small farmers are short of cash and

operate almost entirely under rainfed
conditions, such a strategy is inappropri
ate. A better one, they suggest, is to
emphasize technologies that do not
depend on external inputs and that
increase productivity through conserva
tion and improvement of natural resources
already available to the farmer (Harrison
1990;Spencer 1991; Lynam and Blackie
1991). To resolve this debate, we must gain
a better understanding of the tradeoffs
involved in choosing between these two
approaches. In either case the appropriate

ness of the strategy must be measured on
the basis of returns to the limiting re
source. Until recently most of Africa has
had a relatively abundant supply of land,
thus reducing the relevance of any strategy
requiring more intensive use of labor.
However, as the land frontier is reduced
under growing population pressure,
technologies that increase yields and ^
conserve the soil will assume greater
importance.

Input-Intensive or

Input-Efficient Varieties?

In most regions the introduction of
modern varieties (MVs) has served as the
major catalyst of technical change. In
devising a strategy to improve small-farm
agriculture, an important question to
ask—one which continues to generate
tremendous confusion and controversy—
is whether the varieties developed should
be tailored to low-input conditions or be
able to respond to higher levels of inputs.
This dilemma is generally expressed in the
form of the genotype-by-environment (G x
E) interaction. To gain a better apprecia
tion of the alternatives, it is useful to
divide the "environment" into three broad

types of variables: 1) biotic stresses, such
as diseases and insect pests, 2) abiotic
stresses (such as low soil fertility) that vary
from site to site but not much from year to
year at a given site, and 3) abiotic stresses
(such as drought) that vary from year to
year at a given site (and also across sites)
and pose a considerable risk to produc
tion. Many of these stresses can be coun
tered with management practices already
available. Thus, environmental stresses,
such as soil nutrient deficiencies, can be
reduced (as represented by the X-axis in
Figure 5) through the use of inputs (e.g.,
the addition of plant nutrients), provided
either internally from organic fertilizers or

* For example, for wheat the gains from adopting MVs and applying moderate doses offertilizer in
irrigated areas usually averaged about 40%. In rainfed areas of medium potential, the gains usually
did not exceed 20-25%.
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externally from inorganic fertilizers. The
resulting economic gains, as represented by
the Y-axis of the figure, are derived from
increased yield per unit of the limiting
production factor and net of input costs.

Much of the recent controversy about
technical change in small-scale food
production centers on the kind of genotype
that is most productive and appropriate.

Type A
MV.

TV

Use of inputs to relieve environmental stress

Type B
01
a.

0
c
V
tc
V
j:

o

"oJ

Figure 5. Types of genotype-by-
environment interactions.

MV„

MV^

TV

Many critics of the Green Revolution
assert that the G x E interaction of the rice

and wheat MVs is characterized by a
"crossover" (see type A in Figure 5). That
is, these MVs are supposedly superior to
traditional varieties only under high levels
of inputs, while under low levels they
yield less. Thus, in adopting type A
varieties, farmers must also accept a
complementary package of inputs in order
to grow the new seed profitably. Propo
nents of low-input agriculture, including
critics of the wheat and rice MVs, favor
MVs with the type B interaction, whose
major advantage is expressed at low levels
of inputs.

Defenders of the rice and wheat MVs

maintain that they are intermediate
between the two extremes (see type C in
Figure 5): that is, for most inputs (espe
cially fertilizer and moisture), they
perform as well or better than traditional
materials at low levels of inputs but are
highly responsive to increased levels.
Considerable evidence on the performance
of rice and wheat MVs under different

management conditions, together with
data on their widespread and rapid
adoption by small farmers, suggest that
they are input-responsive, type C varieties
with respect to nitrogen and water (except
under very marginal conditions) and type
B varieties with respect to pest pressure (at
least in the case of wheat). In other words,
the MVs do not require higher levels of
inputs but respond better to them (see
Lipton with Longhurst, 1989, for a compre
hensive review of these issues; see also
Anderson and Hazell 1989).

Of course, in sub-Saharan Africa, where
input use is still very low, farmers may
well prefer type B varieties. But the critical
question is whether breeding type B
varieties is more or less cost-effective than

a combined strategy of breeding type C
varieties and altering the environment (i.e.,
moving to the right along the X-axis in
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Figure 5) through changes in input use,
management practices, and investment in
land quality to reduce the level of bio tic
and abiotic stresses. The relative costs of

these alternatives depend in turn on the
type of environmental stress under
consideration. In general, plant breeders
have been quite successful in breeding
type B varieties for resistance to biotic
stresses, such as diseases. Even in mar
ginal areas, the introduction of such MVs
can often improve yield stabihty. One of
the myths in the development literature is
that traditional varieties have higher levels
of resistance to diseases and insects than

do MVs. On the contrary, yield losses to
these stresses are often quite high in
traditional farming systems, and an
important advantage of the MVs is their
ability to stabilize yields under pest and
disease pressure.®

Plant breeders have achieved only modest
successes in breeding for resistance to soil
and climatic stresses (the two types of
abiotic stresses). While registering impor
tant advances in work on micronutrient

deficiencies and some soU toxicities (such
as acidity), their progress in breeding for
resistance to the more common stresses of

low soil fertility and drought has been
slow. In the case of nitrogen, for example,
there is little evidence to support a strat
egy of breeding for tolerance to severe
deficiency, as opposed to reducing stress

by increasing the available supplies of this
nutrient (Fischer 1981).

To summarize, then, the bulk of the
evidence suggests that, in generating new
germplasm for sub-Saharan Africa,
breeders should seek to develop MVs that
are type B with respect to disease and
insect resistance. In the short to medium

run, however, especially in areas where
land is scarce, the most cost-effective
strategy for alleviating the major abiotic
stresses of Africa (low soil fertility and
drought) will be to develop type C variet
ies while at the same time promoting
changes in crop and resource manage
ment.® Varietiesof this type will increase
the payoffs to additional inputs, regardless
of whether these are generated internally
(as in the case of organic sources of
nitrogen) or purchased off the farm (as are
chemical fertilizers).

It appears, then, that input-responsive
varieties are generally also input efficient
and appropriate for farmers with limited
access to external inputs. Nonetheless, to
ensure widespread adoption of MVs in
rainfed areas, where the potential for
increasing yields with such varieties is
generally lower than in irrigated areas,
breeders must go beyond a narrow
definition of productivity as grain yield
and give greater attention to the total
value of production. In other words they

For example, the price of wheat in 19th-century India waa highly correlated with the incidence of
weather suitable for developing a rust disease epidemic (Howard and Howard 1928); hence most of
the early work in wheat breeding in India, Mexico, and elsewhere was aimed at developing varieties
with improved resistance to the thr-ee major rust diseases of the crop. The semidwarf varieties
associated vsdth the Green Revolution were the culmination of more than 20 years of intensive effort
to improve disease resistance. Semidwarf rice, on the other hand, was developed through a "crash"
program; it took almost another decade to release MVs that are resistant to the most important
diseases and insects. In maize research some of the major success stories of the 19808 involved the
release of MVs with improved resistance to debihtating diseases, such as downy mildew in Asia, com
stunt in Central America, and maize streak virus in Africa.
Recent evidence suggests that plant breeding can achieve rapid progress in the improvement of
drought tolerance at no cost to yield potential in the absence of stress (Edmeades et al. 1990), In
land-extensive systems, where labor scarcity may inhibit investment in crop and soil management
practices aimed at alleviating drought stress, development of tolerant varieties may be the most
cost-effective strategy for stabilizing yields.
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need to take into account factors such as

postharvest losses, grain quality, the value
of intercrops, and the fodder value of crop
residues, since these will often be decisive
in farmers' decisions about variety adop
tion (Haugerud and Collinson 1990).

Input Intensification: External

Versus Internal Sources

In rainfed areas of medium or high
potential where fallow periods are no
longer adequate to maintain soil fertility,
production cannot be intensified unless
soil nutrients are provided in combination
with complementary improvements in
weed control, plant stand, and planting
time. Over the past 25 years, the primary
iheans of enhancing soil fertility in small-
farm agriculture has been to use chemical
fertilizers. In Asia and Latin America, it is

estimated that these have contributed 50-

75% of the increase in yields of food crops
over the past two decades (Viyas 1983;
Narayana and Parikh 1987). At the same
time, the use of organic nutrients gener
ated on the farm has tended to decline.

Manures and composts, once the major
sources of nutrients in Asia, have become
less important, partly because of compet
ing uses for these materials (as fuel, for
example) and also because of their heavy
labor requirements.'' The almost exclusive
emphasis placed by research and extension
organizations on inorganic sources of
nutrients has probably also hastened the
decline of organic alternatives.

In many small-farm systems, there is great
potential for increasing the supply of
organic sources of nitrogen by integrating
livestock, green manure crops, or food or
fodder legumes into the cropping pattern.
Nonetheless, nutrients provided from
these sources have a cost, specifically the
opportunity costs of land and labor and in

irrigated areas of water. Since land must
be set aside to grow crops exclusively for
green manuring, this practice is most
attractive in land-extensive systems, where
the green-manure crop can replace bush
fallow, as has happened in several areas of
Mexico and Central America (Buckles
1992).As cropping is intensified, the
opportuiuty cost of land increases, and so
do the nutrient requirements of food crop
production. Satisfying these through alley
cropping or crop-livestock systems, which
place heavy demands on labor, appears to
be an attractive option in more intensive
systems (Ehui et al. 1990;Reynolds et al.
1991;Binswanger and Pingali 1988).

Thus, the appropriateness of internal
versus external sources of nutrients

depends in part on their relative costs,
measured in terms of farmers' most

limiting resources. These costs include not
only those incurred on-farm but also the
costs of extension and other support
systems required to develop and transfer
the technology as well as off-farm environ
mental costs. Since many systems for
increasing the supply of nutrients from
internal sources appear to be quite com
plex (and thus require that the farmers
possess greater knowledge and skill), one
can expect their extension costs to be
relatively high (Dowswell and Borlaug
1991). Other costs are those not incurred
by the user (generally referred to as
"externalities"). In the use of chemical
fertilizers, the most common externality is
pollution of water sources, though this
cost may also be incurred through the use
organic fertilizers.

Given present knowledge, the rapid rate at
which food production must increase in
developing countries, and severe soil
degradation, farmers probably have little

' Tliis is true even in China, where farmers make heavy use of organic manure (including green
manure crops) and yet apply chemical fertihzers at levels that are among the highest in the
developing world.
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choice but to depend heavily on external
sources of nutrients in the foreseeable

future (Desai 1990).It should be recog
nized, however, that, since most systems
which rely exclusively on external sources
of nutrients are not sustainable over the

long term, some combination of organic
and inorganic sources of nitrogen is
desirable. Practices such as the use of

green manures and grain-legume rotations
improve soil structure and health (and
sometimes control erosion and weeds), in
addition to enhancing the efficiency with
which inorganic sources of nutrients are
employed. More research is needed to
develop simple methods by which
smallholders can draw on internal sources

of nutrients to improve soil fertility.

Designing Technology

Transfer Systems

The development of appropriate technol
ogy is a necessary, but not sufficient,
condition for ensuring its adoption. One

Research and extension

must also design a system of technology
transfer that provides farmers with the
inputs and information they need to
enhance productivity. The adoption of
seed-fertilizer technologies, for example, is
strongly conditioned by the state of input
supply markets, the availability of credit,
and price policies. Likewise, the extent to
which farmers use information related to

improved crop and resource management
depends on the effectiveness of extension
services and of other communications

media and on farmers' level of formal

schooling (Figure 6).

In the early phases of input adoption and
production intensification, the major
impetus for change comes from institutions
and poUcies supporting the development
of input supply systems and from the
availability of input-responsive MVs. The
important elements of the policy environ
ment at this stage, as indicated on the right-
hand side of Figure 6, are price policy and

Policy environment

Applied research
• Development of

input responsive
varieties

Development of new
management inputs
or knowledge

Purchased inputs
Price policy

Input subsidies
Price stability

f

Adaptive research

>k

f

Extension

• Public

• Private

> k

Formal schooling

Improvements in
crop management

Farmers information

and skills

input supply
Market development
Infrastructure

Credit

Figure 6. Factors influencing improvements in crop management; ; ; ff dliw
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input supply systems (including infra
structure). Extension plays a supporting
role at this point, serving primarily to
stimulate adoption of inputs. As the policy
and institutional environment evolves and

farmers begin using higher levels of
inputs, adaptive on-farm research and
extension become increasingly important
for providing improved information that
helps farmers employ inputs more effi
ciently. The emphasis in technology
transfer; then shifts to the lower left-hand

side of Figure 6.

One of the most widely used strategies for
transferring technology during the initial
stages of technical change has been the
production campaign, in which heavy
emphasis is placed on input supply,
extension, and sometimes credit to pro
mote a technological package for a particu
lar crop (Wortman and Cummings 1978).
This approach takes into account the need
for farmers to adopt MVs in combination
with improved management and higher
use of inputs to realize a significant
proportion of the yield gaiirs that are
possible with the new varieties. The
extension service is charged with promot
ing this package, usually by applying it in
a large number of on-farm demonstrations.
This approach has seemed to work well in
irrigated areas and in some rainfed areas
(e.g., the hybrid maize areas of Kenya and
Swaziland), particularly as a means of
initiating technology adoption (Anthony
1988; Rauniyar and Goode 1992).

In the many settings in which the package
' approach has been applied, however, a
number of problems have limited its
effectiveness. Fii^t, the recommended
packages have often been too complex. A
particularly common mistake has been to
promote several divisible inputs as one
"lumpy" technology, even though
smallholders the world over adopt
technology in a stepwise manner that is
consistent with their priorities and

resource endowments (Byerlee and Hesse
de Polanco 1986). Second, in rainfed areas
characterized by variability over space and
time, it has proved difficult to develop a
package, especially a complex one, that is
relevant to large groups of farmers.
Finally, the package is often a product of
research on single commodities that does
not address the requirements of complex
cropping systems.

In response to problems with the package
approach, strategies emphasizing farmer
participation were developed and gained
popularity in the 1980s.Most of these were
a product of the farming systems research
(FSR) movement, which focused on the
needs and circumstances of small farmers

in designing and evaluating improved
technologies and which sought to intro
duce technological components in a
sequential manner. In the application of
FSR,particular emphasis was placed on
rainfed and marginal environments, where
the package approach had been least
successful.

After 10-15 years of experience with FSR,
much of it in Africa, it is clear that this
approach has a mixed record in meeting
the expectations it created, especially
when judged according to its success in
promoting rapid adoption of improved
technology (Tripp et al. 1990; Anderson
1991).In many cases FSRprograms
suffered from "institutional isolation"

(Eicher 1984).On the one hand, they were
unable to relay information about farmers'
priorities and problems to commodity
research programs charged with develop
ing new technologies. And on the other
hand, they often lacked sufficient contact
with the extension and input supply
organizations needed to promote the
adoption of research results. Even where
FSR is well institutionalized, extension
agents have experienced difficulty in
understanding and promoting recommen-
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dations that address the problems of
complex farming systems (Low et al. 1991).

The challenge, then, is to combine the
ability of FSR to determine the priorities of
small-scale farmers with the strength of
the package approach in transferring
technology. Experience in Ghana suggests

Maize provides a welcome

exception to the generally

gloomy record of technical

change in African food

production.

that this combination can be a potent one.
Farmers there have widely adopted a
simple maize production package that was
thoroughly tested under farmers' condi
tions, consists of flexible recommendations
(adjusting fertilizer application to crop
ping history, for example), and was
promoted through an integrated program
of adaptive on-farm research, extension,
and input supply (Edmeades et al. 1991).
Until extension services in Africa are able

to impart a wider array of information,
there is little choice but to refine the

package approach, emphasizing simplic
ity, flexibility, and relevance to the greatest
number of farmers. To fulfill this latter

condition will require greater investments
in research, especially adaptive research.

Maize Technology in Africa:

Issues and Challenges
Experience in bringing technical change to
small-farm agriculture over the past two
decades suggests that, when human and
financial resources are limited, there are
distinct advantages (at least in the early

stages) to focusing on a few, well-chosen
regions, staple crops, and simple technolo
gies. If we accept this strategy as a reason
able one, then in Africa it would make
sense to place high priority on maize in the
zones of medium and high potential,
which are indicated in Figure 7 (Matlon ;
1990). Maize is the major cereal crop in
eastern and southern Africa and is becom

ing more important in those areas of the
West African savanna where rainfall

exceeds 750 mm (Smith et al., in press;
Matlon 1990).Since the 1950sproduction
of maize has expanded faster than output
of other cereals (Figure 8), and its share of
total cereal production in Africa has
grown from 25 to 36%. About 75% of
Africa's maize production takes place in
relatively favorable environments
(CIMMYT1990).8

In addition, maize provides a welcome
exception to the generally gloomy record
of technical change in African food
production. Many countries in the re
gion—especially Kenya, Nigeria, Zimba
bwe, Zambia, and Ghana, as indicated in
Table 1; Swaziland (Kariuku 1990;
Rauniyar and Goode 1992); and South
Africa (Bembridge 1991)—^have had
considerable success in introducing
improved maize technology to small-scale
farmers (Table 1). In fact, if one excludes
the developing countries with large
commercial or irrigated maize sectors
(China, Argentina, and Brazil), it is
apparent that improved maize varieties
and hybrids have been adopted almost as
rapidly in sub-Saharan Africa as in Asia
and Latin America (Table 1). The pattern
of adoption in the former has been patchy,
however (often, with neighboring coun
tries showing very different results), and
the use of fertilizer on maize lags well
behind that in other regions. Even in areas

Some of this "favored" area is in the humid forest zone, where the resource base for annual crops is
particularly fragile and where appropriate technologies are still being developed. CIMMYT (1990)
estimates that drought occurs frequently on 25% of the total maize area and occasionally on another
46%.
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of Africa where hybrid maize has been
widely adopted, fertilizer use is still low.'
As a result, yield gains have been more
modest in Africa, especially since 1970
(Figure 9).

There is much scope for making more rapid
progress. The following sectioits discuss

some of the requirements for realizing this
potential, with emphasis on two key
elements: 1) input-responsive, yield-
stabilizing varieties and 2) improvements
in soil fertility, especially where popula
tion pressure or market development has
severely reduced the fallow period. This
discussion concentrates on areas of

Table 1. Area sown to Improved maize in sub-Saharan Africa

Total Percentage of area planted to: Percent MV

maize area planted
area Irhproved OPVs MVS to lARC

Country (000 ha) Min.^ Max." Hybrids Min. Max. germplasm

Tanzania 1,631 6 18 6 12 24 44

Nigeria 1,500 22 - 872 2 24 89 100 b
Kenya 1,500 8 8 62 70 70 1

Malawi 1,344 3 3 11 14 14 0 .

Zaire 1,200 8 8 14 22 22 22 " '
Zimbabwe ' 1,150 0 . 0 96 96 96 r. 0 ^ •

Ethiopia - 1,050 8 , 24 •••5 ^ 13 29 , 7 .v':!

Mozambique 1,015 17 17 1 18 18 . 96 •

Zambia 763 5 5 72 77 77 3

Cote d'lvoire 691 14 42 4 18 46 85

Ghana 465 16 48 0 16 48 90

Benin 454 9 27 1 10 28 •1001'
Uganda 389 30 70 10 40 80 ^ 0
Togo 296 7 18 3 10 21 86

Burkina Faso 216 15 70 2 17 72 48

Cameroon 200 20 67 1 21 68 : 45''
Mali 170 36 50 0 36 50 60

Lesotho , 145 , 12 12 70 82 82 0

Burundi 124 :5 20 0 5 25 ; 81 ^
Senegal 117 TOOL L: 100 0 100 100 100

Swaziland 84 0 •. 0 90 - 90 90 0

To tab 14,500 11 26 23 34 49 32 -

Source: CIMMYT files on maize research impacts.
° The minimum area is usually based on seed sales and the maximum on sui-veys or breeders'

estimates.

In these countries, farmers use mainly IITA germplasm (which often has CIMMYT material in its
genetic background). Most other germplasm from the international agricultural research centers
(lARCs) is from CIMMYT.

" Excludes more than a miUion hectares of maize not accounted for in the CIMMYT files.

The proportion of farmers who grow improved maize in Africa is generally higher than the
proportion using fertihzer (Rorhbach 1989; Ongaro 1990; Ghana Grains Development Project 1991).
Even in areas that have a long history of growing improved varieties, fertilizer use is still low. For
example, even though most farmers in Kenya adopted maize hybrids and improved OPVs 20 years
ago, they stdL apply fertihzer to hybrid maize at an estimated average rate of ordy about 30 kg of
nutrients per hectare (calculated from data in Lele et al., 1989, assuming that no fertilizer is applied
to local maize varieties grown in areas of low potential). Similarly, in Zimbabwe fertilizer use by
smallholders stagnated in the late 1980s at about 30 kg of nutrients per hectare after a period of
rapid growth (Corrroy 1990). j
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medium or high potential, a focus that for
several reasons seems consistent with the

present reality of development in sub-
Saharan Africa (Matlon 1990). First, most
maize is grown in favorable production
areas, where the payoffs to improved
technology will be largest. Second, since
most households in marginal areas are
food deficit (Reardon et al. 1988; Lele
1989), improvements in productivity that
reduce food prices will benefit food
purchasers to the extent that interregional
marketing of food takes place.^"

We also emphasize the seed-fertilizer
strategy here, which, given current
knowledge and resources, is the only
approach likely to spur rapid growth in
maize production over the next decade or
so. Even so, we suggest some important
modifications to make this approach better
fit the variable conditions in Africa.

2.0

Development of Improved

Varieties

Though most countries of sub-Saharan
Africa have maize breeding programs,
their performance in delivering appropri
ate OPVs and hybrids to small-scale
farmers operating under diverse condi
tions has been mixed.

In many cases the priorities of these
programs have not been based on a
knowledge of farmers' circumstances. One
important feature of small-scale maize
production in much of the region is late
planting, a practice made necessary by
labor constraints, risk considerations, and
crop rotations (Haugerud and Collinson
1990;Low and Waddington 1990;Zeigler
1986). Another is that farm households try
to increase their food security by planting
a variety that can be consumed in the
"hungry season" before the main harvest

Latin America
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Figiure 9. Trends in maize yields in the developing world.

We recognize that maize is expanding in many of Africa's marginal areas and that poor . . , _
infrastructure commonly inhibits interregional marketing of food. Hence research for these
environments is certainly justified. Nonetheless, the overall food security of most countries will
depend largely on increased productivity in the areas of medium and high potential.
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(Negassa et al. 1991; Low 1988). As a
consequence, farmers generally prefer a
variety that matures earlier than the actual
length of the growing season would
suggest. Where early maturing varieties
have been made available, smallholders
have sometimes adopted them widely, as
in Zimbabwe and Swaziland (Rohrbach
1989; Kariuku 1990).

Breeding programs have also paid insuffi
cient attention to the quality and
storability of grain and to its suitability for
small-scale processing. This accounts to a
large degree for the limited representation
of smallholders among farmers adopting
the currently available maize hybrids in
parts of southern Africa (Tables 2 and 3)—
a trend that has persisted for a longer time

Table 2. Adoption of improved technology by farm size group, eastern Zambia

• • Farm size (ha)

<1 1-2 2-3 3-4 >5 All

Percentage of farmers 24 32 15 19 11 100

Percentage of area 6 19 •15 28 33 100

Area in hybrids (%) 3 \ 15 18 24 49 .29..

Area fertilized (%) 46 50 52 44 72 56

Fertilizer applied (kg/ha)® 103 92 95 105 94 97

Area oxen plowed (%) H8 46 58 70 93 69

Source: Jha et al. (1991). . ' • i i • : .,••- ylUP
° Fertihzed area only.

, ' ; V '; - i •!:/i jidsliijd
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Table 3. Adoption of new maize technology by farm size, Malawi, 1985 > f-: n

Farm size (ha)

- -

<0.5 0.5-1.0 1.0-1.5 1.5-2,0 2.0-3.0 : >3.0'

Households headed •.•' i i'ds::

by women (%)
1985 42 . 34 24 . 18 , 10 dijL. ! , 8
1990 51 29 19 . 9 15 g

Maize area planted / :: L V ; -

to improved seed (%) 'M' • . ' ! Ji

4 10

'9 ' •'•16
33 48

!! vili ' 25'1985

1990

Use of inorganic
fertilizer (%)

1985

1990

V'fi.iji

Avg. fertilizer dose
applied to hybrid (kg/ha)

1990 46 64

6 f" 15'

19 :I if>y2£) ;27\

-'i^<';a>9Sif.!fi -iS/bet,; .-qqujit! .i-rf!-
)o noiiqobs sqqo:;-

25

70

, ,;i .(• 40

72

44 •'•'̂ 54
86 75

62 81 61

Source: Data for 1985 are fi-om Kydd (1989) and Sahn and Arulpi-agasam (1991). Those for 1990 were
calculated from data provided ty M. Smale (pei-s. comm.) for three major maize producing areas. In both
samples farm size is confounded with region, a fact that tends to exaggerate farm size effects.
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than nonnally elapses between adoption of
improved seeds by large-scale growers
and by smallholders. In this case the
problem is that farmers prefer fhnty or
harder grained maize varieties, which are
much less susceptible to losses in on-farm
storage and processing than the dent or
soft-grained hybrids (Smale et al. 1991).
This preference, combined with the
uniform maize price set by grain market
ing authorities, has led farmers to regard
hybrid maize as a cash crop distinct from
local flint varieties, which are grown for
consumption in the home (Smale 1992;
Kydd 1989;Jha et al. 1991;Friis-Hansen
1989).^^ When grain yields are corrected
for postharvest losses incurred in small-
farm storage and processing, the hybrids
are inferior to local varieties (i.e., show a
crossover with them) at low levels of
inputs (Smale et al. 1991).^^

Finally, breeding programs have made
little effort to select varieties that are

suitable for intercropping, even though a
considerable proportion of the maize
grown in sub-Saharan Africa is planted in
complex crop combinations, which help
farmers improve returns to labor and
reduce risks (Fisher 1979;Zeigler 1986).
Research and extension organizations have
generally promoted improved maize
varieties for sole cropping and have often
actively discouraged farmers from grow
ing hybrids in intercropping systems.
Nonetheless, many farmers have incorpo
rated MVs into intercropping systems,
especially maize-bean combinations
(Smale et al. 1991; Kariuku 1990). In other
systems, though, such as maize-cassava
intercropping, adoption of such varieties
has been limited (GGDP 1991). In addition

to valuing intercrops, farmers that practice
crop-livestock systems in areas where land
is scarce also rely on crop residues as an
important source of fodder. In fact, some
work has shown that these farmers rank

maize varieties differently when fodder
supplies are taken into account (Onim et
al., n.d.; Collinson 1982).

Some breeding programs have come to
recognize more fully the importance of
these factors in developing appropriate
varieties for small-farm systems. Because
the cost of varietal development increases
exponentially with the number of traits
selected for (Arnold and Innes 1984),
researchers must make explicit efforts,
especially through diagnostic farm
surveys, to establish which needs and
circumstances are most important (Matlon
1990; Edwards et al. 1988). We have
preliminary indications that newer
generations of MVs which better satisfy
the special needs of smallholders are being
accepted more widely than the previous
ones (GGDP 1991). For example, in
Malawi, where the adoption of hybrids has
been very limited (Kydd 1989), prelimi
nary evidence suggests that two maize
hybrids released in 1991, which come
closer to satisfying farmers' preference for
flinty grains, are now being widely
accepted, even for consumption in the
home (M. Smale, pers. comm.). It would
seem, then, that the increased investments
made in maize breeding at the national
and international levels during the 1980s
could provide major payoffs in the 1990s.

The challenge now is to sustain this
investment and ensure continuity in
breeding programs. The experience of

Note in Table 3 that the adoption of hybrid maize in Malawi continues to be strongly biased toward
larger farmers, while inequahty in the adoption of fertilizer has dechned over time, largely as a result
of increased fertOizer use on local maize.

In Mozambique, where there is a free market in grain, the value consumers place on grain and flour
quahty is manifested in price variations of as much as 100% between maize meals of different
quahties (Weber et al. 1992).
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successful programs in eastern and
southern Africa suggests that a decade or
more of sustained effort is needed to

produce suitable varieties and hybrids
(Eicher 1984; Anthony 1988). In countries
where research programs have not been
able to maintain continuity in staff and
breeding strategies, maize research has
usually not been successful (Goldsmith
1990).

Seed Supply Systems

Because maize is a cross-pollinating crop,
multiplying seed that is true to type
requires special care. Thus, even where
appropriate maize varieties and hybrids
are available, small farmers cannot adopt
them widely unless a good seed supply
system has been established. In contrast,
MVs of rice and wheat, which are self-

pollinating crops, can be spread rapidly
from one farmer to another, once the seed
has been made available to a few growers
(Byerlee and Ldpez 1992). For that reason
effective seed systems are not a prerequi
site for rapid uptake of rice and wheat
MVs.

Though distribution of maize seed from
farmer to farmer does take place/it is
generally not an adequate means of
disseminating improved varieties. Particu
larly for hybrid maize, a well-developed
system for producing and distributing seed
is essential, as shown by experience in
Kenya and Zimbabwe, where smaU-scale
farmers have adopted hybrid maize fairly
widely.

This requirement has led CIMMYT and
other institutions to pursue a strategy of
providing smallholders with improved
OPVs, seed of which does not have to be
purchased annually. For two reasons this
strategy has had less impact than expected.
First, the spread of OPVs from farmer to
farmer has often been ineffective. Where

varieties of similar maturity are grown
mostly in small fields, outcrossing can

rapidly reduce the genetic purity and
yields of improved seed (Byerlee and
L6pez 1992). Second, low profit margins in
the production of OPV seed have generally
discouraged private sector seed suppUers
from handling this type of product. In
some cases seed of OPVs has been widely
distributed to farmers, especially in
Nigeria and Ghana, through production
projects. But these efforts have not resulted
in the creation of a mechanism for ensuring
regular replenishment of farmers' seed
supplies and thus maintaining the higher
levels of productivity of improved
varieties (GGDP 1991).

Countries that have emphasized hybrids
(as in eastern and southern Africa) have
generally done a better job of providing
seed, even to small-scale farmers, who in
some cases grow these materials under
very low levels of inputs. In the dry areas
of Zimbabwe, for example, where yields
average less than 1 t/ha, almost all
smallholders grow hybrids, though less
than 20% of farmers use any fertilizer
(Rohrbach 1989).

In supplying seed of OPVs,which many
argue are more appropriate for small-scale
farmers, neither multinational seed
companies—which the US Agency for
International Development has promoted
in Cameroon (Novichi 1991)—nor large
private or parastatal companies (like those
established in eastern and southern Africa)
have been successful. A more viable

approach for distributing this type of seed
is to rely on small private companies
(often family owned), nongovernmental
organizations, and farmers' cooperatives,
which the public sector can support by
providing credit and training. In devising
strategies for promoting maize production
in Africa, an important question that must
be addressed is whether to emphasize
OPVs or hybrids. In either case the
strategy must include a plan for building
a seed system that can meet the needs
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of small-scale farmers on a continuing
basis.

Improving Soil Fertiuty

Despite increased adoption of improved
maize seed, the use of chemical fertilizer on
this crop in Africa remains very low, even
though much maize is now grown in areas
where fallow periods are short or virtually
nonexistent (Smith et al, in press). As a
result, soil fertility is declining, and soil
degradation through nutrient mining is
increasing in many areas.

An important issue faced by countries in
the region (most of which must import
chemical fertilizers) is the relative empha
sis they should place on this external
source of nutrients versus internal sources.

Several considerations will influence their

decisions about this issue over the next

decade or so. First, where there is less
pressure on the land, farmers may be able
to rely on organic sources of nitrogen in the
short run, assuming that appropriate
technologies, such as green manuring, can
be developed for improving the fallow
system and extended quickly to fanners.
(Even where these technologies are
adopted, however, phosphorus and other
nutrients may often be limiting and will
have to be provided from external sources.)
Second, the price of external sources of
nutrients is heavily influenced by transport
costs and by the scale-economies of
purchasing and shipment (Bumb 1988). In
much of sub-Saharan Africa, fertilizer costs
more than in other parts of the developing
world because of the limited quantities
purchased, the long distances over which
they must be transported, and generally
poor infrastructure (Table 4). The high cost
of transport and marketing can cause the
price of imported fertilizer in a landlocked
country, such as Malawi, to be double that
in a country, such as Kenya, which has
relatively good infrastructure and ready
access to a port. Third, the available
knowledge about the use of organic

sources of nutrients (in alley cropping, for
example) is still insufficient, and extension
services, whose contribution will be
essential for achieving widespread
adoption of such systems, are often poorly
developed.

The economics of using chemical fertilizer
in Africa are highly site-specific, depend
ing on land pressure, agroclimatic vari
ables, and fertilizer costs. In Malawi's very
land-intensive systems, it was found in a
recent program (in which 110 on-farm
demonstrations were grown over two
years in one district) that it is economical
for food-deficit households to use fertilizer

on local maize, although using this input
on hybrid maize at recommended doses
gives even higher returns (Table 5). If the
subsidy on fertilizer were removed,
however, it would no longer be economi
cal to apply this input on local maize. Even
with hybrid maize, the returns to fertilizer
use would be less than the 100% rate of

return usually considered the minimum

Table 4. Prices of nitrogen fertilizer
in relation to those of maize grain in the
developing world, 1989

Nitrogen-to-maize
price ratio

Africa
Cameroon

Malawi

Zambia

Zimbabwe

Tanzania

Ghana

Kenya

Other regions
India

Pakistan

Philippines
Thailand

Mexico

Brazil

7.3

11.1

2.8

7.2-

6.0

8.0

: 5.0^

2.1

2.6

2.9

7.9

1.6

6.0

: I'Wtfo

••litivQiq

Source: CIMMYT (1990). :.;vnc /
' Estimated from Lele et al. (1989). • • -/'f fj;/;
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required for small farmers to adopt this
type of technology widely (Table 5)T^ It is
sobering to note that the returns to fertil
izer use in Malawi under certain price
assumptions are quite modest, even
though the expected yield gain is 2.4 t/ha.
This is substantially greater than the
increases brought about in most regions
through the adoption of seed-fertilizer
technology.^^

In the more land-extensive systems of
Ghana, where the payoffs to fertilizer are
lower (about 15 kg of maize per kilogram
of nutrient with an improved variety and
about 10 kg with the local variety),
fertilizer is generally profitable only where
continuous cropping is practiced or where
the fallow period has lasted for less than
three years (Edmeades et al. 1991).Not
surprisingly, the adoption of fertilizer is

closely related to the leiigth of fallow
(Figure 10), and the recommended package
has been adjusted to take into account the
substantial variability in cropping history
among fields (Table 6).

These examples show how the profitability
of fertilizer use on maize can vary and
underline the importance of increasing
fertilizer efficiency—that is, the rate at
which nutrients are converted into grain.
As is evident from experience in Ghana,
one can contribute to this end by tailoring
the recommendations to site-specific and
seasonal conditions and by promoting
appropriate products (e.g., those with a
high nutrient composition) and timing and
methods of application. Farmers can
benefit from these measures, however,
only if a cost-effective means can be found
to transfer the recommended practices to

Table 5. Effect of price policy on the profitability of alternative maize
technologies in 110 on-farm demonstrations, Malawi, 1990-91

Local Hybrid
maize with maize with " '

fertilizer fertilizer

Fertilizer applied (kg/ha) - 55 . '145
Yield increase over local
maize without fertilizer (kg/ha) 750 2,400.;, ,

Marginalrate ofreturn (%)'̂
Subsidized input prices®:

Maize-deficit households'' 133 237

Maize surplus households'' 64

Unsubsidized input prices:
S9V

Maize-deficit households'' 79 145

Maize-surplus households'' 27 72

Dft..;

= 1^531

•

5fi!

Source: Calculated from data provided by the FAO/Malawi Ministiy of Agriculture Fertilizer '
Program.

* Subsidy of 25% on fertilizer and about 40% on hybrid seed. •
*' The price of maize in households that purchase it is about 40%above the farmgate selling price,
° Marginal rate of return on input expenditures. A return of more than 100% is usually assumed

to be necessary for widespread adoption by farmers.

A similar situation has been observed in Tanzania, where the profitability of fertilizer use on maize is
low in the inland regions, given current price regimes (Lele 1992).
These calculations are based on the recommended dose of fertilizer. In practice it is likely that a
lower dose would be more economical.
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Figure 10. Use of fertilizer in maize
production by cropping history of the
maize field, Ghana. Somce: Edmeades et
al. (1991).

them (Byerlee and Heisey 1987) and if
research and extension can be more closely
integrated than they have been in the
recent past (Low et al. 1991).

Another way to increase the efficiency of
chemical fertilizer and help maintain
yields over the long term is to provide
organic matter from internal sources of
nutrients, such as green manures and alley
crops (Spencer and Poison 1991; Matlon
1990).This step maybe particularly
important under continuous cropping,
which in some ecologies has been found to
result in degradation of the soil structure
and in micronutrient deficiencies, which in
turn lead to a long-term decline in yields,
even where chemical fertilizer is used at

relatively high levels (International

Table 6. Fertilizer recommendations for maize in Ghana

Starter (20-20-0),
10 days after

planting

Fertilizer fbags/acreP
Sidedress (amm.
sulfate), 6 weeks

after plantingAgroecology/cropping history

Forest

Land fallowed for at

least 5 years

Land cropped the previous
year or cleared after less
than 5 years of fallow

Transition

Land fallowed for at
leasts years

Land cropped the previous
year or cleared after less
than 5 years of fallow

Continuously cropped

Savanna

Land fallowed

Continuously cropped

No fertilizer

recommended

No fertilizer

recommended

a

•2

No fertilizer

recommended

No fertilizer

recommended

jitCOAi -

Sit V-i irJOOO-'O o: oT" ' . ; • "- Xi

y.

Source: GGDP (1991). ' oti
° One bag/acre each of starter fertilizer and anunonium sulfate is equivalent to 50-25-0 kg « ;, cTi

N-P-K/ha. :
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Institute of Tropical Agriculture 1991).
Thus, it is important to seek a balanced
approach for improving soil fertility.

Finally, regardless of whether nutrients are
provided from internal or external sources,
probably the most important means of
increasing the efficiency of nitrogen use,
and hence its profitability, is to adopt
input-responsive MVs. Data from Ghana
and Malawi show that the payoff to each
unit of nutrient applied is at least 50%
higher for the improved variety than for
the local one (Figure 11). Nonetheless, in
Malawi an estimated 62% of the fertilizer

is applied to local maize, even though it
was not recommended for this purpose
until recently (estimated from Smale et al.
1991). Note also that in both Malawi and
Ghana the MV yields better than the
traditional variety even without nitrogen
(although in Malawi storage and process
ing problems with the hybrids currently
available negate this advantage at low
levels of input use).^®

Another consideration for farmers who i

have little cash is the possible risk in
volved in using fertilizer. Yield risk is
especially high in drier areas, as shown by
a comparison between maize yields in
Malawi, where the crop is mostly grown
under relatively favorable climatic condi
tions, and those in Zimbabwe, where a
large proportion of the maize is sown
under limited moisture (Figure 12). In
Malawi, Since the seed-fertilizer technol
ogy performs better than local varieties
under all circumstances, there is only a
small chance that the former will be

unprofitable (Figure 13). Consequently,
risk is not an important factor in the
decision of many farmers to reject the new
technology(Smale et al. 1991). This
conclusion is consistent with general
observations on the yield risk of fertilizer
use in many rainfed areas (Roumasset et
al. 1989).^^ Often, price instability and
problems with input supply pose a greater
hazard for farmers using fertilizer than
yield risks per se. Of course, in marginal

t
TJ

•3 2

(A) Improved

Local maize

Yield(kg)

\ •:
1-

(B)

- G:N=24.^

Hybrid maize

^
G:N=18

5

Local variety

.

50 100 •

Fertilizer applied (kg/ha)
150 0 20 40 60 80

Nitrogen (kg)

Figiu-e 11. Response of maize to fertilizer in (A) Ghana and (B) Malawi. Source:
CIMMYT(1990).

100

It is likely that the payoffs to using MVs are similar when organic sources of nitrogen are used,
although the more relevant measure of efficiency is the amount of nitrogen produced for each unit of
land or lahor devoted to nitrogen-fixing legumes.
It should be noted that the supply of nitrogen from organic sources, such as green manure, is also .
subject to risk, as measured by variabihty in the amount of nitrogen supphed. i
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production areas where drought occurs
frequently, the yield risk associated with
fertilizer use increases substantially.
Results from marginal areas of Kenya,
where maize is grown on highly degraded
soils, indicate that drought is probably a
key reason for the low rate of fertilizer
adoption (McCown et al. 1992).

3.0

2.5-

0.5-

0 ' I I I I
1960

Malawi

(CV. = 12%)

I I I I I I I

1965 1970

Finally, concern is sometimes expressed
about the environmental effects of the use

of external inputs, such as chemical
fertilizers. Given the low levels at which

these are applied in African agriculture,
the hazard of pollution resulting from
their use will in the foreseeable future

remain minor by comparison with the

Zimbabwe

(C.V. = 28%)

I I i—I 1 I—r

1985 19901975 1980

Figme 12. Variability in maize yields in Malawi and Zimbabwe.
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Figure 13.The yield and profit risk of fertilizer use in Malawi. Source: Smale (1991).
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effects of soil nutrient mining and the
expansion of agriculture into marginal
areas as a result of increasing population
pressure. Thus, far from contributing to
environmental degradation, rapid techni
cal change in areas of medium and high
potential for food production will be
important for alleviating this problem
(Schuh 1988). In the long term, though, the
use of energy-intensive external inputs,
such as fertilizers, will expose small
holders to price shocks, since the real price
of fertiUzer must eventually rise, as fossil
fuels become more scarce. This is a

legitimate concern that underscores the
need for increased efforts to find efficient

ways of providing nutrients from both
internal and external sources.

This review suggests that, in efforts to
address the problem of soil degradation,
priority setting will be site-specific,
depending on agroclimatic conditions and
on infrastructural and institutional

development. More detailed, microlevel
research is needed to define appropriate
strategies for each location (Lele et al.
1989). In general, cheirucal fertilizers could
be promoted vigorously in land-intensiye

•fj

•£ 100-

0
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D

areas having medium or high production
potential and reasonable infrastructure (or
access to a port). Meanwhile, in all areas •
where declining soil fertility is a major
limiting factor, research on organic sources
of nutrients must be strengthened to
redress the exclusive emphasis in past
research and extension work on external

sources.

Improved Technology and

Returns to Labor

In sub-Saharan Africa, it is critical that
new technologies be evaluated in terms of
their effects on returns to labor. Even

where land is scarce, shortages of seasonal
labor often have a decisive influence on

farmers' choice of technology. Several
reasons for this are that hand-hoe agricul
ture demands a great deal of labor, off-
farm work is important in many areas, and
no pool of landless rural laborers can be
called upon during periods of peak labor
demands (Low 1988;Delgado and Ranade
1987).As indicated in Figure 14, improved
maize technology can accentuate these
seasonal labor demands. The profitabihty
of this technology can be altered signifi
cantly when evaluated in terms of returns

Hybnd maize
with oxen

'Traditionat maize
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M

—1—

'A -
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Figure 14. Labor peaks in maize production, Zambia. Source: Celis and Holleman (1991).
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to labor rather than land (Table 7). What
generally happens is that small-scale
farmers reject labor-intensive practices,
such as precise plant spacing, frequent
weeding, and separate operations to apply
fertilizer, affecting in turn the profitability
of other elements in the package.

The Policy Environment

The adoption of improved technologies
that depend on the use of purchased inputs
is strongly conditioned by the policy
environment. In sub-Saharan Africa

information on two critical policy issues is
still lacking. First, what mix of price policy,
credit, input supply, and extension is the
most cost-effective and appropriate, given
the scarce human and financial resources

of most countries in the region? Second,
how do we ensure that crop production
programs are sustainable over the long
term, especially since most are instituted as
short-term projects, usually with donor
funding? Since other papers presented at
this workshop address the policy issues in
depth, here we make only some general
observations that are relevant to the

adoption of seed-fertilizer technology.

Probably the most important element in
making the policy environment conducive
to technology transfer is reliable and

Table 7. Returns to land and labor in maize

production in Ghana

Farmers'

practice

Old

recom

mended

package®

Yield ~ 1.10 2.04

Returns to land (C/ha) 734 1,386

Labor inputs (days/ha) 61 106

Returns to labor (C/day) 12 13

Source: Bruce et al. (1980).
® Included planting in individual hills, separate

operations for fertilizer application, and two
weedings. This package was later substantially
revised to reduce labor inputs.

efficient supply of inputs. All too often,
these do not arrive on time or must be

purchased on the black market (for an
example in Senegal, see Kelly, 1988). In
one study of farmers' reasons for not
following recommendations developed
through adaptive on-farm research in
Zambia, it was found that, in 44% of the
cases, inputs simply were not available
(Low and Waddington 1991).

The current response to this problem
(especially among donors) is to urge rapid
privatization of input supply. Past experi
ence suggests, however, that when farmers
first begin to use purchased inputs the
public sector has an important role in
supplying inputs and promoting demand.
The private sector is initially discouraged
from taking part by the low market
volume and high risks involved in small-
farm agriculture, often combined with
poor infrastructure. The challenge for the
public sector, including extension, is to lay
the groundwork for the private sector to
assume responsibility for input supply.
The transition is not easy because of
problems in coordinating the importation
of inputs, building stock-holding capacity,
servicing remote areas where transporta
tion is poor, and avoiding input adultera
tion (Shepherd 1989). Some recent experi
ences suggests that once a market is
developed the private sector can import
and deliver inputs at a lower cost, pro
vided that it receives appropriate support
from the public sector, such as the provi
sion of credit and technical assistance (see
Truong and Walker, 1990,for an example
in Cameroon).

Many countries (e.g.,Zimbabwe, Zambia,
Malawi, and Nigeria) have promoted the
use of inputs, especially fertilizer, through
input subsidies and/or credit (which is
often subsidized as well). These measures
have been justified as means of overcom
ing market imperfections resulting from
farmers' inadequate knowledge of new i
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inputs in the initial stages of adoption,
combined with farmers' aversion to risk,
the high cost of capital in informal mar
kets, and high transport costs resulting
from poor infrastructure.Subsidies on
inputs, it is argued, may speed their
adoption and enhance overall economic
efficiency (Ahmad et al. 1989) as well as
improve the food security of poor house
holds (Lele 1989).

In recent years the elimination of input
subsidies has been a favorite target of
donors and structural adjustment pro
grams, although there has been little
analysis of the cost-efficiency of input
subsidies versus other means of promoting
input intensification, such as rural credit
and extension campaigns. Clearly, in some
countries, such as Nigeria, fertilizer
subsidies have far exceeded any reason
able level dictated by efficiency or equity
concerirs. Moreover, in many cases the key
constraint on increasing fertilizer use has
not been the price but rather the irnreliable
supply of this input. In the initial stages of
input adoption, a subsidy (not exceeding
local distribution costs) may be a cost-
effective way of overcoming market
imperfections and underwriting the cost of
learning to use new inputs. It may also be
one of the easiest mterventions to imple
ment in countries where managerial skills
are limited. But a subsidy should be
applied only to promote economic effi
ciency, as in the case of Malawi discussed
above (Table 5). There adoption of hybrid
maize and fertilizer is economically
efficient (with a rate of return on the
investment of 75%)only if inputs are
subsidized. Otherwise, the rate of return to
farmers is below that generally considered
necessary for rapid and widespread
adoption.

Over the long term, investments in
extension services, in rural infrastructure,
and in the development of rural capital
markets (measures that will reduce both
the cost of inputs and the cost of learning
to use them) should make subsidies
unnecessary. There is little theoretical
justification for continuing them once
input adoption is under way. The chal
lenge—one which few countries have met
successfully—is to phase out subsidies in
proportion to the increasing volume of
input sales. This is essential for keeping
the costs of subsidies from reaching
unsustainable levels and for avoiding
input rationing because of fiscal
constraints.

Government-sponsored credit programs
are another widely used means of promot
ing input adoption. Often, inputs are
provided in kind at low or negative real
interest rates. Although such programs
have sometimes stimulated a significant
proportion of farmers to adopt inputs (e.g.,
the use of fertilizer on maize in Zimbabwe

during the 1980s), this has usually been
achieved at a high cost, and the programs
have proved unsustainable over the long
term (Adams et al. 1984;Eicher and
Rukuni 1992).^^ Moreover, credit programs
have tended to be monopolized by power
ful political groups in rural areas and by
male farmers (Gladwin 1992) and are
difficult and expeirsive to administer.
Where credit is provided in kind, the
recipients miss the opportunity to learn
how to adjust the levels of input use to
their specific circumstances, while farmers
not included in the credit program are
denied access to inputs.

Other important elements that make
the policy environment conducive to

In addition, input subsidies may sometimes be justified as a means of avoiding resource degradation
(e.g., fertilizer subsidies aimed at avoiding soil nutrient mining or farming of more marginal and
fragile land).
It is significant that in the early stages ofthe Gi'een Revolutionin Asia credit programs played a veiy
minor role in input adoption.
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technology transfer are producer price
incentives and stability. In some cases
distortions in producer prices are the
major factor limiting technology adoption.
In Ethiopia, for example, fertilizer use on i
maize was found to be uneconomical at

any level under prevailing prices for this
crop but was determined to be an attrac
tive investment if the price of maize
reflected its import price at a realistic
exchange rate (Dadi et al. 1990). A further
problem is that producer prices for staple
foods in Africa are often subject to wide
fluctuations, both from season to season
and year to year, owing to climatic
variability, high storage costs (because of
high capital costs or storage losses), poor
transportation, imperfect information, and
variable prices in world commodity
markets. The problem is particularly acute
for maize in West Africa, where fluctua
tions in producer prices, both between
seasons and years, are commonly 50-100%
(CIMMYT1990; Sarris and Shams 1991),
compared to just 10-20% for food staples in
the major cereal producing countries of
Asia and Latin America (Byerlee 1991).

Under these conditions governments may
be justified in attempting to stabilize prices
by intervening in product markets through
grain reserves and trade, especially if they
use world price levels and trends as the
reference for their stabilization programs
(Timmer 1988). There is little doubt that
price stability for major food grains has
contributed importantly to the rapid and
widespread adoption of improved food
crop technologies in Asia, though with the
benefit of hindsight more cost-effective
ways of achieving stability can surely be
identified.

Conclusion
The seed-fertilizer strategy has been the
rnajor source of growth in small-scale food
production over the last three decades,
especially in Asia. In this paper we have

challenged the widespread view that such
an approach is not relevant to Africa.

Doubts on this point arise from three
perceptions. First, it is commonly believed
that the seed-fertilizer strategy has been
effective only in irrigated areas of Asia.
But in fact essentially the same approach
of intensifying the use of inputs has also
been remarkably successful in rainfed
areas of Asia and Latin America. To be

sure, technical change has occurred in
rainfed areas later than in irrigated areas;
the rate of progress has generally been less
spectacular; and in marginal areas subject
to frequent drought, the strategy has still
not had much impact. Moreover, the
greater diversity of rainfed areas across
time and space has required that the
technology be carefully tailored to local
agroclimatic conditions and farming
systems.

A second perception is that, although
pressure on the land is growing and fallow
periods are declining in many areas of
Africa, population pressure is still gener
ally lower there than in other regions of
the developing world, and hence strategies
to substitute external inputs for land
scarcity are less relevant. What low
population pressure really implies,
though, is that yield-increasing technology
must be more carefully targeted to areas
where it provides the highest payoffs and
that special attention must be given to
designing improved technologies which
increase the returns to scarce labor.

Finally, and most importantly, many
believe that "low external input" strategies
are more appropriate for small-scale
farmers and avoid the environmental

problems sometimes associated with the
use of external chemical inputs at high
levels. We have argued that, given the
current state of knowledge, it is unlikely
that low-input systems will be sufficient
for achieving rapid growth in food ^
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production, for reversing the decline in
rural incomes, and for slowing envirom
mental degradation. Advocates of these
systems, including some donors, often
reveal a patronizing attitude toward the
African smallholder. They assume that,
because farmers are poor and have no
access to irrigation, they cannot use so-
called "high-input technologies," such as
hybrids and external sources of nutrients

There is ample evidence that

small-scale farmers in Africa

do accept well-adapted tech
nologies, once these are made

available, along with appro

priate institutional support.

(Harrison 1990). Yet there is ample
evidence that small-scale farmers in Africa

do accept well-adapted technologies, once
these are made available, along with
appropriate institutional support. Even so,
one can still make a strong case for
investing additional resources in the
development of systems that will enhance
the use of internal sources of inputs,
especially soil nutrients.

In summary, then, the central issue of the
technology debate should not be the
relevance of high-input versus low-input
systems, but the development of technolo
gies that make efficient use of farmers'
scarce resources, can be transferred with
the available extension and other institu

tional support, and are equitable and
sustainable over the long term. To gener
ate and disseminate such technologies wiU
require location-specific research, more
effective extension services, and reliable
systems of input supply, all of which must
be closely attuned to farmers' priorities.
Whether the resulting technologies rely on
external or internal sources of nutrients, a

key component of them will be input-
responsive, yield-stabilizing varieties.

In most cases the best approach will be one
that balances the use of external, inorganic
inputs with measures that draw on internal,
organic sources to enhance soil fertility.
Exclusive reliance on the former is just not
sufficient to sustain most systems over the
long term. The difficulty, of course, with a
more integrated approach to nutrient
management is its requirement that farmers
possess more information and skills, which
in turn implies stronger extension pro
grams and probably greater investment in
site- and season-specific research.

The evidence presented here demonstrates
the great potential for increasing food crop
production in Africa, especially in the
savanna and mid- to high-altitude areas,
where maize is a major crop. Contrary to
common belief, the record shows that seed-
fertilizer technology has already been
adopted quite widely in these environ
ments, with improved varieties and hybrids
being planted on 30-50% of the maize area.
Adoption has sometimes been patchy,
though, and the impact less than expected,
partly because of deficiencies in local
research and institutional support and
inappropriate macroeconomic policies.The
uneven pattern of adoption is exemplified
by limited acceptanceof maize MVs in
Tanzania and Malawi, compared to wide
dissemination of such varieties in neighbor
ing countries (Anthony 1988).Even in areas
where improved technology has been
relatively successful, there is cause for
concern. In some cases hybrid maize and
fertilizer use has been adopted mainly by
larger scale farmers, and the delay in wider
acceptance of this technology among
smallholders has been more prolonged than
in other regions of the developing world.
Moreover, where the technology has been
adopted, the use of improved inputs has
often stagnated at low levels, apparently
because input supply systems are still
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underdeveloped. Clearly, more emphasis
needs to be placed on strengthening local
institutions for the development and
transfer of improved food crop technology
than on crash food production programs
emphasizing short-term payoffs.

It is also important that the seed-fertilizer
strategy be adjusted to fit the state of
infrastructural and institutional develop
ment in most African countries. Among the
factors that must be taken into account are

lower population densities, seasonal labor
bottlenecks, and poor infrastructure, which
increases the cost of external inputs and the
instability of prices. The small size of many
African countries, combined with the
considerable diversity of their environmen
tal conditions, also complicate the design of
efficient research and extension systems. As
a result, the profitability of using chemical
fertilizers, for example, often varies
considerably in time and space because of
variability in the crop response (e.g.,
according to fallow periods) and the high
and variable cost of fertilizer in relation to

product prices.

For these reasons, in the development of
improved packages of technology for
Africa, special efforts must be made to
encourage efficient use of inputs and to
maximize returns to scarce labor and cash

in the early stages of adoption. The govern
ment credit program in Malawi, for
example, provides fertilizer in kind at a rate
of about 150kg of nutrients per hectare (a
level only just achieved by farmers in the
irrigated Punjab of Pakistan 25 years after
the introduction of high-yielding wheat and
rice varieties). To encourage efficient use of
inputs requires a strong program of
adaptive research and extension for
developing and promoting realistic and
flexible, site-specific recommendations.
Farm-level research is particularly impor
tant for guiding technology development
and transfer.

The availability of appropriate technology
is a necessary, but not sufficient, condition
for rapid technical change. Other key
requirements are that institutional struc
tures be established for supplying inputs>
credit, and information and that prices be
conducive to the adoption of new technol
ogy (Russell and Dowswell 1991). To
assume that policy reform and privatization
of input and output markets will take care
of these constraints is overly simplistic
(Tripp 1992).Indeed, the record clearly
shows that, wherever small-scale agricul
ture has been successfully transformed, the
public sector has played a key role in
providing input markets and appropriate
price incentives. What Africa needs is more
guidance in finding cost-effective ways to
provide this kind of support with limited
financial and human resources.
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Africa is once again in the news. During
the last few weeks, the media have shown
shocking and disturbing images of mass
famine and starvation in Somalia. In less

dramatic form, the recent drought in
southern Africa has cast doubt on the

ability of countries in the region to sustain
what appeared to be substantial gains in
the production of maize and other staple
crops. Zimbabwe, which was self-suffi
cient in maize, is reported to be importing
cereals to cope with the consequences of
the drought. In West Africa and other
regions unaffected by this natural calam
ity, national food systems are suffering
from the negative consequences of struc
tural adjustment programs. The food
picture for sub-Saharan Africa remains
dismal by all indices: declining per capita
food production, growing instability in
domesticproduction, and increasing
dependency on food imports, to mention
just a few. After almost a century of
organized public agricultural research,
sub-Saharan Africa cannot boast of a single
crop whose production has been revolu
tionized on a regional or continental scale.

Unique Circumstances
Even so, the region can claim certain
advantages, as it works toward break
throughs in food production. It can profit
from the experience of newly transformed
agricultural economies in Southeast and
South Asia. It need not spend scarce
resources on basic research in genetics,
plant physiology, and so forth, and it has
access to large germplasm collections
around the world, representing all of the
continent's major crops. As a consequence.

• - m, trmfnHii

African researchers are free to concentrate

on adaptive work, such as the develop
ment of cultivars that are well suited to

specific locations.

At the same time, though, efforts to
transform the agricultural economies of
sub-Saharan Africa are complicated by

After almost a century of

organized public agricultural

research, sub-Saharan Africa

cannot boast of a single crop

whose production has been
revolutionized.

circumstances that are either unprec
edented or were less of a hindrance to the

developed countries and the newly
transformed agricultural economies of
Asia. One of these is global concern about
the environmental impacts of agricultural
and industrial growth, which has created
doubts in the minds of policy makers
about the types of technology that should
be promoted.

A second factor is the demographic
transition taking place in sub-Saharan
Africa. Declining mortality rates, brought
about by improvements in public health,
together with rising fertility rates, have
created a population explosion that has
greatly increased the demand for food—a
trend to which two other circumstances

have contributed importantly. One is; the

Vice-Chancellor, University of Agriculture, Makurdi, Nigeria.
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extremely high proportion of the growing
population that is young and dependent,
and the other is the region's high rate of _
urbanization. Because the urban popula
tions enjoy better access to education and
modern communications, they have
achieved a high level of social and political
consciousness and managed to coerce
national leaders into pursuing cheap-food
policies to the detriment of domestic
production. These policies have included
generalized subsidies on imported food (in
the form of overvalued exchange rates),
agricultural taxation, price controls,
unfavorable domestic terms of trade, and
an urban bias in the provision of infra
structure. This last feature of development
policy has induced a massive influx of
rural people into urban areas, thus deplet
ing the farm labor force.

A third factor is that agriculture in the
developing world is being subjected to
rigorous tests of competitiveness and
efficiency on a scale not experienced by the
developed countries when their agricul
tural economies were undergoing struc
tural transformation. Current standards of

performance in agriculture are being set
according to conditions in the industrial
ized world, where farmers have employed
modem technology for many years and are
likely to achieve further advances as a
result of biotechnology research. Their
counterparts in developing countries are
expected to adopt new technologies in the
context of liberalized economies and lower

tariffs on food imports, so that they can
compete effectively with border prices,
show acceptable domestic-resource cost
ratios, and attain export competitiveness.
Key conditions for lending to developing
countries are that agricultural subsidies be
eliminated and exchange rates be adjusted.

As a result of these three factors, agricul
ture in sub-Saharan Africa is faced with

challenges that are unprecedented in
world history. Against that background.

this paper examines the choice that
countries in the region must make between
modern varieties and inputs, on the one
hand, and low-input/low-output im
proved technologies, on the other, based
on the risks involved. A wide array of
options of both types is available. In
practical terms the choice between them is
hardly clear-cut; the relative emphasis
they receive will vary not only from
country to country but among regions
within a country.

Constraints of

Agricultural Development
In evaluating technology options and their
risks, it is important to view these in the
context of various conditions on this

continent that impede agricultural
development.

Fragile Soils

In general, the soils of sub-Saharan Africa
are poorer than those in the temperate
zone. They tend to be highly weathered,
heavily leached, and poorly drained. In the
drylands particularly, the soils are low in
organic matter content and easily become
compacted under mechanical operations.
They are also highly subject to degradation
brought about by erosion, which often
exceeds soil-loss tolerance levels. In dry
areas and particularly during the dry
season, wind erosion is common, while
sheet and gully erosion cause extensive
damage during the rainy season.

Becauseof the poverty and thinness of the
topsoil in Africa, the use of farm machin
ery designed for soils in the temperate
zone can be highly destructive. This is a
fact to which agricultural engineers and
policy makers on this continent must
reconcile themselves. Rather than bemoan

the inappropriateness of the equipment
currently available, which was designed
for different conditions from those prevail
ing in this region, they need to search for
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technologies that are more appropriate,, ,
given the low nutrient status and vulner
ability of African soils.

Unreliable Rainfall
Over large areas of most countries in sub-
Saharan Africa, rainfall is low (less than
700 mm per year in most of the Sudan-
Sahelian zone, for example). The arid and
semiarid areas can support the production
of coarse grains (millet and sorghum). But
for none of these crops are improved
varieties widely available that outperform
local landraces by as large a margin as do
modern varieties of maize, wheat, and rice.
Without dramatic yield increases, the high
costs of production render the cultivation
of coarse grains with modern inputs
unprofitable. The challenge in this case is
to develop short-season varieties and
practices for achieving optimal soil
management and efficient use of water.

The limited amount of rainfall is com

pounded by its erratic pattern. The two
components of this problem are the onset
of the rains and the length of the rainy
season. Delayed rains and compressed
growing seasons lead to repeated sowings
and crop failures. Under these circum
stances, the challenge is to develop
cropping systems that fit and effectively
utilize the expected rainfall distribution.
To facilitate the development of these
practices, African countries urgently need
to support the generation of agroclimatic
data. One useful step would be to compute
rainfall probabilities based on correlations
between the onset of the rains and length
of the growing season. The information so
derived should have particular social
value for the development of agricultural
economies in which levels of production
are still low.

When the rains do come, they are gener
ally quite intense, causing further prob- .
lems for agricultural production in,the

form of flash floods and erosion. One. -o

investigator notes that rainfall in the ,.
Sudano-Sahelian zone is far more intense ^

than that in temperate and subtropical
areas. At one location in West Africa, for
example, he recorded that 82 mm (a
seventh of the average seasonal rainfall)
was received in just three hours. And these
findings are not atypical. Apart from its
contribution to erosion, intense rainfall
greatly reduces the capacity of the soil to
retain moisture and utilize supplementary
soil nutrients.

Pressure on Natural Resources

Rapid population growth across most of
sub-Saharan Africa has placed increasing
pressure on natural resources, leading to .
deforestation in the humid tropics and
desertification in the semiarid and savanna

regions. Another consequence of popula
tion pressure is the shortening of fallow
periods. In the absence of this traditional
means of restoring soil fertility, farmers
must resort to fertilizers to permit more
intensive cropping. This is a difficult
pattern to maintain where the organic
matter content of the soils is low, a
problem that is aggravated by heavy
exploitation of forests for fuelwood,
construction materials, and industrial
purposes.

Continuous cultivation within a short

walk from the farm household tends to

reflect, not only increased population
pressure, but families' declining ability to
cultivate plots lying at greater distances.
This phenomenon may be a consequence
of the aging farm labor force in most of .
sub-Saharan Africa. Pockets of Irigh
population density in West and Central
Africa—around Kano, Nigeria, for
example, and in the southeastern part of
this country—graphically illustrate the
limits of continuous cultivation without f-i

inorganic fertilizers or other means of i ;. -
restoring soil fertility.
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Poor Infrastructure *'

The inadequacy of rural roads in sub-
Saharan Africa is perhaps the single most
important constraint impeding the struc
tural transformation of agriculture. Since
the systems of agricultural production and
distribution in this region are highly
decentralized, an extensive grid of rural
and trunk roads is required to connect food
producers with consumers. Improvements
in rural roads produce dramatic rightward
shifts in curves representing input supply
and marketing of outputs.

The traditional policy prescription for
improving agriculture has focused nar
rowly on productivity per unit area of land,
taking rural infrastructure as a given. As a
first approximation, individual households
can treat rural roads and markets as

exogenous. However, there is a growing
tendency in Nigeria and other countries for
fanners, workmg through traditional chiefs
and other local leaders, to demand better
rural roads from government at all levels.
The poor state of these roads tends to bias
public support of development in favor of
intensive agriculture with its emphasis on
raising the productivity of the land, to the
neglect of extensive agriculture with its
emphasis on bringing more land under
cultivation.

Rural roads constitute capital inputs that
yield future income streams for rural
farmers. So do on-farm structures, such as
barns and soil conservation works. Unless

African countries vastly improve on- and
off-farm production inputs, they will
continue to underutilize the productive
potential of extensive agriculture.

Technology and

Sources or Risk
Modem crop production technology
embraces a wide range of options, includr
ing improved planting materials, the use of
inorganic fertilizers and other agrochemi-

cals,biologicalcontrol of insects, and farm
machinery and other equipment. The
public sector generally plays a prominent
role in the generation and dissemination of
this technology. In contrast, under the
traditional, capitalistic organization of
agricultural economies in Africa, local or
imperial authority had no direct involve
ment in commodity production and
distribution. This changed with the
creation of modern states in sub-Saharan

Africa, which introduced new forirts of
risk into the calculus of individual farm

households.

Like the higher input alternative, low-
input/low-output technologies also
consist of various elements, including
improved varieties based on indigenous
gennplasm, the use of organic fertilizer,
control of pests through cultural methods,
reliance on manual labor, improvements
in animal traction, and improved on-farm
structures. How do these options compare
with technology that depends on modern
inputs with respect to various sources
of risk?

Yield Variability

One way to determine the risk involved in
using modern inputs is to examine the
possible outcomes. For this purpose it is
useful to bear in mind Georgescu-Roegen's
simple definition of risk; "Risk describes
the situation when the exact outcome is

not known but the outcome does not

represent a novelty." Several types of risk
are relevant to this analysis, including
production and income risk. These in turn
are closely related to yield risk, which
consists of several elements.

First is the risk created by a trend toward
genetic uniformity, as diverse landraces
are displaced by more narrowly based
improved varieties. Where a few geno
types with a common parent line are
widely grown, yields can become more
variable as a result of increased vulnerabil-
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ity to disease epidemics. Thus, as produc
tion systems become more dependent on
varieties developed from a narrow genetic
pool, individual farmers and societies
become subject to greater risk.

A second component of yield risk is that
caused by errors occurring during the
transition from old to new agronomic
practices. Yield and production may
fluctuate as a result of the varied perfor
mance of individual farmers in applying
new recommendatioirs for seeding,
weeding, applying fertilizers, and so forth.

Risk and Input Supply
A third element of yield risk (one which 1
discuss in more detail because of its

overriding importance) is the variability
arising from fluctuations in the supply and
distribution of seed, fertilizers, pesticides,
and tractor services. The more responsive
new varieties are to fertilizer and the more

dependent they are on pesticide applica
tions, the more yields vary and the more
risk farmers face, as the availability of
these inputs changes from year to year.
Thus, modern hybrids that are highly
responsive to fertilizer entail greater yield
risk than traditional varieties or improved
versions of them. The risk involved is

particularly great if the public sector is
involved in fertilizer procurement and
distribution, tasks in which it is notori
ously inefficient.

Evidence from East and West Africa shows

that farmers are more concerned with

getting fertilizers at the right time and
place than they are with getting them at
subsidized prices. Because fertilizers are
commonly delivered well after the recom
mended application dates, farmers must
often apply them at less than optimum
dosages. The consequent inefficiency in the
use of this input prevents farmers from
realizing the yield potential of modern
varieties, resulting in the loss of income
(Idachaba 1980).Extremely late arrival of

fertilizer also creates enormous storage
problems, since it must then be held for
distribution in the next growing season.

Credit is the single most important deter
minant of farmers' access to modern

varieties and other inputs. There is a good
chance that in a given year farmers will be
unable to purchase modern inputs on
credit. This is one more source of risk

(which does not arise with traditional
inputs and their improved versions) that
increases the farmer's production, yield,
and income risks.

In Nigeria there is a public outcry against
glaring deficiencies in the arrangements for
public procurement and distribution of
fertilizers in 1992 (Table 1). Much the same
problems affect the provision of other
modern inputs, especially tractor services,
and these have similar effects on produc
tion risk related to variability in the area
under cropping. The more responsive
production is to cropped area, the more
will fluctuations in area be transmitted to

fluctuations in production. Thus, the
greater the government's role in the
provision of tractor services, the greater
will be the fluctuations in production that
are caused by variations in cropped area.
The same propositions hold in the case of
production risk derived from yield risk,
when government is involved in generat
ing and distributing improved seed. The
risks associated with modem varieties and

other inputs are greater than those with
low-input/low-output technologies
because of the government's propensity to
get involved, often quite aggressively, in
the procurement and distribution of inputs.

Fluctuations IN Income

Income risks can also be greater with
modern varieties where output is increas
ing dramatically but the demand for food
is price inelastic. This type of risk might
also be greater where modem inputs are
largely imported and there are significant
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fluctuations in the foreign exchange rate
under structural adjustment programs. In
most countries of sub-Saharan Africa,
fertilizers are imported, and the quantity
supplied in each country during a given
year is determined by the foreign exchange
budget and quite often by the fertilizer
subsidy budget. Variation in these budgets
often gets transmitted into fluctuations in
farmers' net incomes.

Table 1. Selected cases reported in the
Nigerian press of inefficiency in govern
ment distribution of fertilizer to various

states, 1992

Akiva-Ibom

An attempt to steal 400 bags of ferlili/Kr from the
Uyo depot was foiled.

Adamatva

Out of 320 truckloads of fertilizer, 72 were
reported to be missing. By 10 July, long after the
start of the rains, just 6,000 t of the 42,000 t
ordered had been received.

Jigaiva
Twenty-seven truckloads of fertilizer were lost in
transit.

Kano

The state assembly was reported to be divided
over allegations of malpractice in the distribu
tion of fertilizer. Delivery of only 8,000 t out of
53,000 t expected was blamed on transportation
problems.

Kogi
Of the 116 truckloads of fertilizer expected, 56
were declared missing. A task force was formed
to locate them and arrest the culprits.

Niger
Some 50 truckloads of fertilizer meant for this

state had still not arrived five months after

leaving Port Harcourt. Smuggling of fertilizer to
neighboring countries was reported.

Taraba

About 3,000 bags of fertilizer were reportedly
diverted by legislators for sale to wealthy
businessmen. "

Risk and Infrastructure

A major source of risk related to the use of
modern inputs is poor infrastructure.
Rural road networks and trucking services
are essential for timely delivery of fertiliz
ers and other purchased inputs and for
prompt removal of farm produce to avoid
heavy postharvest losses, particularly
where bumper harvests have been made
possible by wide adoption of modern
varieties. The more dependent agricultural
production systems are on purchased
inputs and the greater the share of mar-
keted surplus in total production, the more
sensitive these systems are to deficiencies
in rural roads and trucking services.
Traditional inputs or improved versions of
them are less vulnerable to risks arising
from poor infrastructure.

Risk and Policy Shifts
Risk may stem from sudden changes in
public policy affecting agriculture gener
ally or particular agricultural enterprises.
There are more public policies dealing
with modern inputs than with traditional
inputs or their improved versions. Policy
shifts may affectpublic support for
agricultural research and extension,
agricultural pricing and subsidies
(including exchange rates), import tariffs,
institutional minimum wages, and the role
of government in the production and
distribution of commodities. Sometimes

changes in policy are based on the lessons
of experience. But more commonly
frequent reversals are rooted in political
instability. Different regimes naturally
express differences, whether real or
imagined, in their priorities and political
agendas. Often, new administrations
introduce cosmetic policy changes as a
means of legitimizing their rule. The
effects of political instability are aggra
vated by the absence of a consensus across
social strata on the values and beliefs that

should guide agricultural policy.
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Much of die policy instability we observe
is caused by frequent changes in the
political and professional leadership of
agricultural ministries. Nigeria, for
example, has had 11 different ministers of
agriculture over the last two decades or so
(Table 2). Changes in agricultural leader
ship are, of course, strongly correlated
with changes in the nation's political
leadership. Nonetheless, as is evident from
recent experience in Nigeria, stability in
national politics does not necessarily have
the desired stabilizing effect on agricul
tural policy. During the seven years in
which Ibrahim Babangida has been
Nigeria's president, there have been five
federal ministers of agriculture, giving an
average of 1.4 years per minister. Frequent
changes in leadership give rise to corre
sponding changes in the efficiency of the
government's institutional arrangements
for procurement and distribution of
fertilizer. These in turn increase the risk

associated with adoption of modern
varieties and other inputs.

Strategies for Minimizing Risk

Each of the individual forms of risk

discussed above has serious consequences
for the technological transformation of
agriculture. In combination they pose a
formidable barrier to the adoption of

Table 2. The changing political
leadership of Nigeria's Federal Ministry
of Agriculture

Commissioner or Period

minister served

A.Y. Gusau 1969-72

J.O. Okezie 1972-75

A. Adetoro 1975-76

B.O. Mafeni 1976-79

I. Gusau 1982-83
A. Ciroma 1984-85

A. Akinrinade 1985-86

G. Nasko 1986-90

S. Mamman 1990-91

S. Mustapha 1991

A. Hashidu " 1992

modern varieties and other inputs. Faced
with a combination of risks in adopting
new inputs, farmers may employ various
risk-minimizing strategies, some of which
are discussed below.

One is the practice of intercropping, which
is the predominant pattern in traditional
agriculture. Farmers are cautious about
monocropping because of yield variability
and the risks associated with poor infra
structure, changing policies, and unreli
able access to credit. In a recent study of a
project that promoted monocropping, it
was found that 50% of the farmers who
had adopted this practice reverted to
intercropping as soon as project manage
ment withdrew credit and other support
services. It should come as no surprise that
small-scale farmers in particular have
proved reluctant to practice mono-
cropping. Medium- and large-scale
farmers are more inclined to do so, since

they are able to absorb greater production
and income risks.

Another risk-reducing strategy often
employed by small-scale farmers in
rainfed agriculture is to adopt modern
inputs on a limited scale. For example,
they may decide to limit their fertilizer
purchases, even though they may then
realize lower gains in production with
fertilizer-responsive varieties. In a recent
evaluation of the SG 2000 Project in
Tanzania, it was found that farmers in the
Dodoma Region cut back on their fertilizer
purchases in response to drought.

A related strategy is fertilizer rationing,
which makes sense where the government
is highly inefficient in the procurement
and distribution of this input. Farmers
may hoard part of their stock, applying
less than the recommended dosage in the
current season, to ensure that some
fertilizer is left over for the next crop.
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Assuming that farmers are eager to adopt
modern inputs but face considerable risk
from unreliable input delivery, they may
be able to lessen the risk through farmer
associations. This is the approach encour
aged by the SG 2000 Project in Tanzania. It
is hoped that, in addition to pooling their
resources for purchasing inputs, groups of
farmers will be able to pressure both
public and private sector agencies to
improve the availability of seed and other
inputs.

Another form of partial technology
adoption is illustrated by the experience of
some participants in the SG 2000 Project in
Tanzania. These farmers are operating in
two worlds: while cultivating their
Management Training Plots (MTPs)
strictly according to the recommendations,
they practice intercropping in the tradi
tional manner around their homesteads,
without applying the lessons learned from
the one experience to the other. The
evident purpose of this strategy is to
minimize the risk of failure with modern

inputs by maintaining the time-tested
traditional technology.

Where drought is especially common,
farmers tend to avoid the improved seed/
fertilizer technology altogether, preferring
their own traditional inputs or improved
versions of these. Though inferior to
modern inputs in yield, the traditional
materials are perceived as being less risky.

The surest way to minimize the risk of
drought, of course, is through irrigated
agriculture. Modern varieties show a
particular advantage under irrigation,
though plant breeders have also sought to
make the new varieties more drought
tolerant and better adapted to a wide
range of environmental conditions. Most
African countries have concentrated on

promoting new varieties without a
corresponding emphasis on the develop

ment of irrigation facilities. As a result,
drought continues to be a major barrier to
the technological trarrsformation of
agriculture on this continent.

The Risk of Environmental

Degradation

Because of the intensity of tropical rainfall
and the resulting high degree of surface-
water runoff in sub-Saharan Africa,
fertilizer use is a potential environmental
hazard, though only where applications
are moderate to heavy. Since the current
level of fertilizer use in sub-Saharan Africa

is still quite low (averaging 10 kg/ha), this
problem is not yet serious on a regional
scale. More serious threats to human

health might arise from increased applica
tion of pesticides, particularly on a
continent where many farmers are unable
to read the labels. Minimizing inappropri
ate use of these chemicals will require that
both the public and private sectors make
increased efforts in extension.

Greater reliance on irrigated agriculture is
another source of environmental degrada
tion. The construction of dams to create

manmade lakes for supplying irrigation
water destroys valuable flora and fauna
and has other negative effects on
agroecosystems and on the farmers and
livestock that inhabit these. The resettle

ment of displaced villages constitutes a
serious social problem. There is consider
able risk of siltation and sedimentation in

irrigation schemes and, unless proper
safeguards are put in place during con
struction, there is some risk of dam breaks
and major disasters. Where irrigation
water is obtained by means of tubewells,
the effects of these on water tables and

aquifers must be carefully monitored.

Farm mechanization poses a serious threat
to Africa's fragile soils. If not done prop
erly, it can accelerate surface runoff and
increase the damage caused by erosion.
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The challenge is to contain the greed of
urban contractors and their political
patrons and keep them from turning
delicate soils into desolate wastes through
careless and destructive bush clearing.
Proper guidelines need to be formulated
and eirforced to ensure that bush is cleared

in such a way as to minimize soil degrada
tion resulting from mechanization.

Conclusion
When government plays the dominant role
in fertilizer procurement and distribution,
there is significant covariability—see Evans
(1986) for a succinct statement of this
problem—in crop yields and production
across different regioirs within a country.
Delays in the delivery of inputs will tend to
affect all regions to a more or less equal
degree, giving rise to positive spatial
correlations. Where the regions of a
country are not jointly dependent on the
national government for input distribution,
there might well be offsetting covariances
in yields among states, leading to greater
stability than is the case with positive
covariability. Spatial covariability across
regions is a serious hindrance to national
food security.

Countries with diverse agroecologies and
cropping systems have naturally offsetting
covariances in the yields of different crops
across regions. Where fertilizer-responsive
varieties are introduced and where fertiliz

ers are obtained from a single unreliable
source, then there will be positive spatial
correlations for different crops across
regions. A naturally stable cereal economy
thus becomes unstable when it depends on
inefficient public sector agencies to procure
and distribute inputs.

In that case it is essential that improved
varieties be resUient under trying environ
mental conditions. It is unlikely, though,
that new cultivars will offer all of the

characteristics that are desirable for good

adaptation to local conditions and prefer
ences. Holden (1986) describes one
example of this difficulty: "it rapidly
becomes impossible to retain palatabiUty
and digestibility in forages or grain quaUty

When government plays the
dominant role in fertilizer

procurement and distribution,
there is significant covariability
in crop yields and production
across regions.

in cereals when selecting for resistance to
increasingly low soil water." Obviously,
plant breeders will have to make tradeoffs
in the development of new genotypes.

Even where modern varieties are available

that have most, if not all, of the requisite
characteristics, efforts to promote them
will be heavily constrained by the poor
condition of rural infrastructure, particu
larly roads, markets, and water supplies.
In this respect the newly transformed
agricultural economiesof Southeast and
South Asia were much better off at the

beginning of their Green Revolution than
sub-Saharan Africa is now.

A further problem for the agricultural
economies in Africa that rely heavily on
imported farm inputs is the cost-price
squeeze. The agricultural leaders and
producers of these countries are faced with
a clear choice: they must either look
inward and develop agriculture on the
basis of their own natural resource

endowments, with emphasis on extensive
agriculture, or they must reorder their
priorities, so that fertilizers,pesticides, and
farm machinery command a greater share
of foreign exchange and domestic budgets.
Governments can sustain current levels of
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subsidies on farm inputs, without severely
constraining the growth of fertilizer
consumption, only by allocating far greater
resources to this input than has previously
been the case.

In view of government's glaring ineffi
ciency in fertilizer procurement and
distribution, political opposition to its
disengagement from this activity must be
broken. Otherwise, the benefits of public
policy (e.g., fertilizer subsidies) will
continue to flow to unintended

beneficiaries.
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Transfer of Crop Technology in '
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Sub-Saharan Africa
Christopher R. Dowswell*

The SG 2000 Agricultural Projects in sub-
Saharan Africa, the first of which were
established in 1986,operate on the basis of
three main premises: 1) with improved
technologies already available, the average
smallholder can double or even triple the
yields of staple food crops; 2) such farmers
are willing and able to adopt those
technologies; and 3) given an effective

Given an effective approach to

technology transfer, national

extension services can transfer

improved practices to small-
scale farmers quite effectively.

approach to technology transfer and the
funds with which to apply it, national
extension services can transfer improved
technology to small-scale farmers quite
effectively.

Though none of the SG 2000Projects has
been free of difficulties and disappoint
ments, their collective experience has
largely borne out those three assumptions.
This experience is the product of a coop
erative effort with African ministries of

agriculture, in which project staff (includ
ing two or three internationally recruited
scientists), with relatively limited annual
budgets, have worked directly with
hundreds of extension officers and more

than 150,000 small-scale farmers in
demonstrating the proper use and value of

improved seeds, fertiUzers, and associated
cultural practices.

The purpose of this paper is to describe the
approach they have employed and in
doing so to make a case that it should be
implemented on a much larger scale to
enhance the effectiveness of national

extension systems and to achieve more
rapid and widespread dissemination of
improved technology for producing
Africa's staple food crops.

Elements of the SG 2000

Approach
The SG 2000 Projects focus primarily on
technology testing and demonstration. In
doing so they establish field plots man
aged by individual farmers under the
supervision of extension staff. Though the
plots are variously referred to as Manage
ment Training Plots (MTPs), Production
Test Plots (PTPs), and Extension Test Plot
(ETPs), for the purposes of this discussion
I will use the term MTP.

Technology and the Production

Environment

Though not necessarily perfect, the
technology tested in the MTPs has gener
ally been investigated in on-farm trials and
found to be acceptable to farmers and
effective in addressing their most impor
tant production constraints. Initially, the
field demonstrations have concentrated on

introducing improved practices for
monocropping of two or three major

* Director for Program Coordination, Sasakawa Africa Association.

63



staples. In rainfed environments these
have usually been maize and sorghum,
while in irrigated areas (in Sudan and
northern Nigeria) the projects have mainly
emphasized wheat production during the
winter season.

There comes a time when many farmers in
areas where the MTP program operates
have adopted improved varieties, fertilizer
use, row planting, and other simple
innovations. The MTP program must then
start exploring new options for achieving
improvements in other crops and cropping
systems. This shift is already taking place
in some of the SG 2000 Projects. In Ghana,
for example, improved technology for
production of cowpea, cassava, ground
nut, rice, and soybean has been incorpo
rated into the field program, and some of
the MTPs now include intercropping of
improved maize and cassava varieties. In
Benin the use of a green manure crop,
velvet bean {Mucuna utilis), is being
demonstrated on soils that are very low in
organic matter and have severe weed
infestations.

All of the SG 2000 Projects have given first
priority to production environments that
are relatively favorable in terms of mois
ture availability (i.e., those with more than
700 mm of rainfall or irrigation) and have
given only minor emphasis to the more
arid ecologies. They have done so for two
main reasons: 1) the more favored environ
ments are where most people live, and 2)
technology of proven worth is available
for these ecologies (though it is still
underutilized) and can enable resource-
poor farmers to achieve dramatic improve
ment in crops yields with acceptable levels
of risk.

Convincing Farmers

The main features of the MTPs reflect a

belief that small-scale farmers must be

provided with opportunities to handle
new practices under realistic circum

stances. Otherwise, they are unlikely to be
convinced that these technical innovations

represent useful modifications in their
current systems. In this respect African
farmers are no different from their coun

terparts anjnvhere. As Dr. S.A. Knapp,
founder of the U.S. Extension Service,
pointed out nearly a century ago: "what
farmers hear they often disbelieve; what
they see on someone else's land they may
also doubt; but what they do themselves
they cannot deny."

In order to provide a realistic demonstra
tion of the possibilities with new technol
ogy, project staff believe that for cereal
crops MTPs should occupy at least 0.25 ha
and preferably 0.4 to 0.5 ha. Plots of this
size allow the cooperating farmer to judge
the resource requirements of the new
practices and to realize an immediate and
clear-cut benefit from them, usually
amounting to an additional 1,250-1,500 kg
of grain. Some specialists in technology
transfer have advocated that on-farm

demonstrations be limited to no more than

about 100m^, based on the perception that
in growing larger plots smallholders
would be exposing themselves to exces
sive risk. But if farmers test new technol

ogy on such a small scale, the benefits they
realize will not be sufficient to persuade
them of its potential value.

Another requirement for realistic technol
ogy testing is that farmers apply at least
intermediate levels of fertilizer (e.g., 80-120
kg N/ha on maize). This feature, too,
deviates from the practice of other technol
ogy transfer programs. Some of them
reason that, where small-scale farmers are
concerned, "realistic" automatically
implies the use of extremely low levels of
chemical fertilizers, if any at all.

It is, of course, true that use of this input
on food crops is quite limited throughout
most of sub-Saharan Africa. But from this

observation, SG 2000 staff have arrived at
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a different conclusion. We believe that,
rather than perpetuate the status quo,
technology transfer programs should
provide farmers with a compelling reason
to change it. And the best way to do this is
to let growers see for themselves the
biological potential of their own fields
under improved soil fertility. Once the
demonstration is over, resource con
straints and risk considerations will Ukely
compel farmers to cut back to lower
fertilizer doses. But at least for one or more

seasons, they will have seen the effect on
their crop of adequate soil fertility, and
they wiUbe more likely in the future to
seek ways of acquiring the necessary
resources for applying fertilizer at more
nearly optimum levels.

A final requirement for realistic demon
stration of improved technology is that
cooperating farmers pay the bill for inputs
included in the recommended package. If
the money for these items comes out of
their own pockets, it will not take farmers
long to assess the risks and the opportuni
ties for gain.

Mobiuzing Extension

To convince farmers of the merits of new

technology, extension staff must obviously
be mobilized for implementing on-farm
demonstrations on a sizable scale. For that

reason all of the SG 2000Projects provide
partial funding for the purchase of bi
cycles, motorcycles, and pickup trucks
(along with fuel and spare parts) and for
helping cover the cost of per diems for
extension staff who supervise the MTPs.

Enabling them to make more regular
contacts with farmers is important but still
not enough for improving the effectiveness
of extension staff in technology transfer. It
is also necessary that they take on a more
vital, active role. One way in which the SG
2000 Projects accomplish this end is to give
extension staff the responsibility for
supplying farmers with the inputs needed

to grow MTPs and for collecting payment
after harvest.

This feature of our approach has proved to
be controversial and is often misunder

stood. Its purpose is not to make the
extension service into a commercial input
distributor or production credit agency,
but to fulfill two important conditions for
effective technology demonstration. The
first is that cooperating farmers have ready
access to key components of the recom
mended technology package. In the
delivery of these items, timing is critical.
Late arrival of fertilizer, for example,
forces farmers to apply it after the recom-r
mended date and thus to forgo much of ,
the potential benefit. In the absence of
effect systems of input supply, the most
logical candidates for ensuring timely
delivery—though only for the purpose of
technology testing and demonstration—
are extension staff.

The second condition has to do with the

relationship between them and farmers.
When extension officers have to collect

payment for MTP inputs (and thus assume
some of the risk associated with the new

technology), they tend to take a much
more direct interest in ensuring that
farmers follow the recommendations

closely. For unless farmers apply the
improved practices correctly and achieve
the predicted yield gains, it is unlikely that
they will be able repay the MTP input
loan.

Practical Training

The efforts of the SG 2000 Projects to
mobilize extension and convince farmers

through reahstic technology testing would
stand little chance of success without

practical training for both these groups,
based on the principle of learning by
doing.

During a given cropping season, training
for extension workers is provided in six or
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seven one- or two-day sessions. The first is
held before sowing and deals with MTP
planning issues. Four more sessions take
place during the cropping cycle and focus
on technical matters related to crop
production and harvesting. The final
session is concerned with data analysis.
Though some of the training consists of
classroom instruction, most of it occurs in
the field, where extension officers apply
the same practices they are recommending
to farmers.

Training for participating farmers is
provided by extension officers in four or
five field sessions, beginning with planting
and ending with harvesting. These ses
sions are held in the field at different

MTPs grown in a particular village. The
importance of training farmers cannot be
overemphasized. Though many of them
may be generally aware of improved seed,
fertilizer, and so forth, they often lack the
more detailed knowledge required to take
full advantage of these inputs. Fertilizer,
for example, is of little use to farmers if
they are unfamiliar with the appropriate
timing, dosage, and method of application.
Likewise, they will derive few benefits
from the combination of improved
varieties with fertilizer use, if they neglect
to plant more densely and to weed early.

Together with timely delivery of inputs,
practical training in their application is a
key factor determining whether farmers
will adopt or reject new technology. In
combination with greater mobility and a
more active role, training is similarly
important for converting extension staff
into agents of technological change. To
grasp the significance of this change, one
need only consider the current state of
most national extension services.

By and large, their problems have less to
do with quantity than with the quality of
service. Most ministries of agriculture in
sub-Saharan Africa have a considerable

number of extension workers on the

payroll. But the academic credentials of
these staff are generally inferior to those of
workers in research institutions. In no

country of sub-Saharan Africa, do all
extension field staff have at least a good
secondary school education plus two-year
diploma training. The quality of service
they provide is further diminished by a
lack of transportation for visiting farmers
regularly, inadequate budgets for field
programs, and limited practical knowl
edge about recommended technologies.

Increasing the Momentum

The MTP approach is highly flexible in
terms of the geographical area that can be
covered and the number of farmers

included. Ordinarily, the program oper
ates for three years in a given village
before moving on to other locations or at
least shifting the focus to a different crop
technology. If the program fails to main
tain this pace of change, it runs the risk of
stagnating or getting co-opted by a few
privileged farmers. When that happens,
the MTP program abandons its educa
tional function and becomes an easy credit
scheme for input acquisition.

In a given village, about 10 farmers take
part during the first year. Assuming that
this initial experience is successful—^in
terms of crop yields and repayment of
input loans—another 20-30 farmers may
join the program in the second year, giving
the village a total of 30-40MTPs. Each
cooperating farmer is asked to get at least
10 neighbors to participate in the training
sessions and in field days. Though the
associated farmers do not necessarily learn
by doing, the experience of observing
someone else's plot may compel them to
seek more direct participation in the MTP
program and to begin applying some or all
elements of the improved technology on
their own. After a maximum of two

seasons, farmers growing an MTP for a
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particular crop are "graduated" from the
program and must then secure inputs and
credit on their own, though, of course,
they may continue to receive less direct
technical support from extension staff.

In most of the SG 2000 Projects, the
formation of associations among cooperat
ing farmers is one condition for increasing

Group action can help farmers

ease the transition from testing
technology with the assistance

of extension staff to applying
it routinely with no outside

support.

the number of MTPs in a village. The main
advantages of these groups are that they
enable the extension worker to train a

larger number of farmers and facilitate
input delivery, collection of payments, and
data gathering. A further advantage is
that, once the MTP program has come to a
close at a particular location, the associa
tion can provide a mechanism for collec
tive action, such as renting a truck for
bringing inputs from the nearest town or
taking the group's output to market.
Clearly, these tasks are easier for 10 or 20
people to organize than just 1. If group
action does prove to be an effective way of
obtaining inputs, then it can help farmers
ease the transition from testing technology
with the assistance of extension staff to

applying it routinely with no outside
support.

In addition to working with individual
farmers and groups, the SG 2000 Projects
have sought to include primary schools in
the MTP program. In this case training is
given to teachers, who in turn supervise
the students in growing demonstration
plots on the school grounds.

The ultimate purpose of shifting the MTP
program from one village to another and
increasing the number of cooperating
farmers from year to year is to create
support at the grass roots level for agricul
tural modernization. The formation of

farmer associations is also intended to

contribute to the momentum of technologi
cal change. Our hope is that, by first
building demand for improved technology
among farmers, research and extension
organizations will then have a stronger
basis for persuading government leaders,
development agency officials, and private
entrepreneurs to invest in the develop
ment of more effective systems for supply
ing inputs and for storing and marketing
surplus production.

Program Management

Though an MTP program can readily be
accomodated in the administrative

structure of national extension services,

several adjustments are required in order
for it to function effectively. One is the
establishment of a national coordinating
body to set priorities with respect to target
crops and geographical areas. Responsibil
ity for managing project operations,
however, can be handled largely by the
regional and district managers who
supervise frontline extension staff. They
can also supervise the collection of data
required for program management.

Since an MTP programs calls for larger
operational budgets (to cover the costs of
inputs, travel, etc.) and increased capital
investment (in vehicles, field equipment,
and so forth), suitable management
information systems are needed to ensure
that these funds are properly used and that
program activities are carried out. For this
purpose data must be compiled on
selection of participating farmers, distribu
tion of inputs, MTP yields, and input loan
recovery.
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With a proper system of financial control
and good recovery of past MTP loans, the
cost of supplying inputs to participating
farmers need not be a large recurring cost.
The SG 2000 Projects have established
revolving funds in which to deposit the
recovered funds. Assuming that the
number of MTPs per frontline extension
worker is kept at reasonable levels (5-10
during the first year in a particular village
and a maximum of 10-20 during the
second and third years), input loan
recovery rates can be above 90%. At higher
numbers of demonstrations per extension
worker, the quality of training and super
vision and the percentage of loans recov
ered begin to decline markedly. To handle
a reasonable number of MTPs, each
frontline extension officer needs access to

an initial revolving fund of US$500-750for
supplies and materials; about 10% of that
amount must be added to the fund after

each cropping season.

Improved Postharvest

Technology

While focusing mainly on improved
technology for crop production, the SG
2000 Projects are applying much the same
principles and practices outlined above to
the transfer of improved postharvest
technology for small-scale farmers. We
view this work as a vital means of en

abling farmers to benefit more from
improved production technology by
marketing surplus grain more advanta
geously.

Because of limitations in current market

ing and storage systems, grain prices
fluctuate wildly in the course of the year. It
is not uncommon for wholesale and retail

maize prices to be four or five times higher
during the last months before harvest than
in the months immediately afterwards.
Moreover, inadequate drying methods and
storage structures can lead to significant
grain losses caused by fungi, insects, and
rodents. If farmers are to have a sufficient

incentive to increase productivity, they
must be provided with the means of
storing safely larger quantities of grain on
the farm for consumption and for sale
during periods when prices are favorable.

In cooperation with ministries of agricul
ture, the SG 2000Projects are developing
extension programs to transfer improved
practices for postharvest grain handling
and for constructing low-cost storage
structures. Wide dissemination of this

technology complements efforts to pro
mote the adoption of improved methods
for crop production and is therefore an
essential requirement for modernizing
smallholder agriculture.

Impact of the SG 2000

Projects
In view of the limited size of their budgets
and staff, the SG 2000 Projects have had a
remarkable impact on the orientation of
technology transfer and on food produc
tion in their host countries. What mainly
accounts for this is the catalytic effect of
the projects on national exteitsion services,
which have supplied virtually all of the
human resources needed to operate the
MTP programs and in many cases a
considerable proportion of the necessary
funds.

Overall, participating farmers have
increased average grain yields of maize
and sorghum by about 2.5 times. In spite
of the difficulties faced by "graduated"
farmers in obtaining inputs and marketing
surplus grain production, the impact of the
MTP programs on national production is
becoming evident. In Ghana, for example,
national maize production has increased
by about 40% (from 550,000 per year to
760,000 t), and average yields have risen
by about 20%.In Sudan national wheat
production has expanded by 400% (from
160,000 to 830,000 t), and average yields
have risen by about 50%.
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Important institutional benefits have
accrued as weU. Extension officers in

volved with the SG 2000Projects have
shown a new enthusiasm and are working
more closely with small-scale farmers.
Through their emphasis on group action,
the MIP programs have contributed to the
development of farmers associations in
most countries where the projects operate.
They have also helped focus the attention
of goveriunent leaders and development
agency officials on the need to invest more
heavily in agricultural development.

The SG 2000Projects have made mistakes
in management. The most notable of these
was the rapid expansion of the field
program in Ghana, which grew from
17,000demonstration plots in 1988 to
nearly 80,000 in 1989.The expanded
program was too large for extension
managers and frontline staff to handle.
Being overburdened with input distribu
tion and loan recovery, the latter became
much less effective in perform.ing their
training function. The result was a decline
in the quality of the demonstrations
(manifestedby lower yields) and a precipi
tous drop in loan recovery. Clearly,
safeguards are needed to keep the MTP
program from being turned into a com
mercial production campaign.

Other Options in

Technology and Its

Transfer
Given the reasonably good performance of
the SG 2000Projects so far, what is there to
prevent the MTP approach from being
applied in additional countries and on a
larger scale? Two possible objections to
such a step are that: 1) the type of technol
ogy being promoted in the MTPs is not
what African farmers really need and 2)
perfectly adequate approaches to strength
ening extension and transferring technol
ogy are already in place.

What IS Appropriate : t '

Technology?

A common assumption among agricul
tural researchers and development
specialists is that the first step toward
improving small-scale food production in
the tropics is to introduce so-called low-
input technologies. Examples are mulch
farming, ley farming (i.e., growing food
crops in lightly grazed pastures under a
no-tillage system, as is done in Australia),
and alley cropping (in which food crops
are planted in "alleys" formed by rows of
leguminous woody species). Over time,
the argument goes, resource-poor farmers
will reach the point at which they can
adopt more advanced technologies,
involving the use of purchased inputs
(such as chemical fertilizers), mechaniza
tion, and so forth.

Considering the still rudimentary state of
input delivery systems, particularly in
Africa, the low-input approach has some
appeal, particularly for addressing
problems in the maintenance of soil
fertility. Nonetheless, it also has serious
drawbacks. An important one is that low-
input technologies often turn out to be
knowledge-intensive, requiring that
farmers possess more than the ordinary
skills in crop management.

A more realistic sequence of events is to
start by introducing technology based on
improved seed and fertilizer, which is
much easier to demonstrate and diffuse

among smallholders. This view is sup
ported by the experience of the SG 2000
Projects with tens of thousands of farmers
in sub-Saharan Africa. Once growers have
gained experience with the new technol
ogy (i.e., reached the post-Green Revolu
tion stage), they may then be likely to
adopt more knowledge-intensive practices,
largely as means of lowering their produc
tion costs. In sub-Saharan Africa, a further
prerequisite is that levels of literacy be
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raised in rural communities. Until this

happens few of the environmentally
friendly technologies now avaibble—such
as integrated pest management and greater
use of crop rotations, organic manures,
and crop residues—are likely to spread
very far beyond the research station.

Though often referred to as "high-input"
technologies, improved varieties, in
combination with chemical fertilizers and

improved cultural practices, are more
appropriately termed "input-efficient"
technologies. The point is that, at given
locations to which they are adapted,
modern varieties do not generally need
fertilizer to perform at least as well as
traditional landraces; if it is available,
though, the improved cultivars employ
fertilizer far more efficiently in grain
production. Contrary to a common
perception, modern varieties also possess
higher levels of genetic resistance to
important diseases and insects as well as
greater tolerance to abiotic stresses, such
as drought. In spite of these advantages,
conunercial seed of improved varieties is
still not widely available to small-scale
farmers in sub-Saharan Africa outside the

handful of countries that have developed
effective seed industries.

A frequent criticism of the use of inorganic
fertilizer is that it poses a serious environ
mental hazard. This is arguably the case in
areas of North America and Europe, where
agrochemicals are used at extremely high
rates. But in sub-Saharan Africa, the use of
inorganic fertilizers is unlikely to reach
dangerous levels, especially if farmers are
trained to use these materials properly and
in the moderate amounts promoted by the
SG 2000 Projects. In fact, chemical fertihz-
ers should help reduce soil erosion by
increasing plant biomass and vegetative
ground cover. Assuming that crop resi
dues are returned to the soil, this input can
also contribute indirectly to improving the
organic matter content of the soil.

A Comparison of the SG 2000

AND T & V Approaches

A second objection to wider establishment
of MTP programs is that this might
overlap unnecessarily with the efforts of
the World Bank to promote its training
and visit (T & V) system, various forms of
which are currently being applied in 37
African countries. Though there are
important differences between this model
and the approach employed by the SG
2000 Projects, the two are not inherently
incompatible.

Among the strong points of the T & V
model is its well-developed administrative
framework for national, regional, and local
extension personnel. Another is its heavy
emphasis on continuous on-the-job
training for frontline staff, who are
charged with delivering technical mes
sages to farmers. Each of these extension
workers receives fortnightly training from
subject matter specialists (who serve to
link research with extension) in various
aspects of crop production. Extension staff
are then supposed to pass this knowledge
on to groups of "contact farmers" through
a program of regular visits. These farmers
are expected to grow Small Plot Adoption
Trials (SPATs), in which they demonstrate
the recommended practices to their
neighbors.

The differences between this approach and
that followed by the SG 2000Projects have
much to do with the form and manner in

which technology is trairsferred to farmers.
With the T & V approach, each frontline
extension officer delivers specific mes
sages (or technical advice) to at least 80
contact farmers through regular visits in
the course of the cropping cycle. The SG
2000 Projects, in contrast, offer farmers
something more concrete by providing
them with the inputs and training they
need to apply new technology on a
commercial scale.
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The demonstration plots employed with
the T & V approach are too small to
provide a realistic test of the improved
practices. The SPATsgenerally occupy
only 50 to 100m^, compared to 2,500 to
5,000 m^ forMTPs. In suchsmall plots,
even if high yields are obtained, the

The demonstration plots
employed with the T & V

approach are too small to

provide a realistic test of the

improved practices.

outcome can easily be attributed to natural
variations in the soil fertility and water-
retention capacity of the soil. In other
words, from the results of the SPAT,
farmers cannot easily extrapolate the yield
benefit they would obtain by applying the
recommendations on a larger scale. Nor
can they get a reaUstic sense of the work
involved in applying the improved
technology. A related difficulty is that
farmers growing SPATs are not necessarily
able to apply the full package of recom
mended practices. Rarely are extension
officers in a position to supply them with
the recommended dose of fertilizer or with

sufficientquantities of improved seed.

Another problem with the message-based
approach of the T & V system stems from
the limited formal training of extension
staff in the agricultural sciences. Even
those with higher than average levels of
theoretical knowledge usually lack
practical experience in crop production.
Thisseriously undermines their credibility
with farmers as sources of reliable techni
cal information. The training provided by
subject matter specialists is supposed to
take care of this problem, but all too often
the specialists also lack practical experi
ence with the recommended technology.

The type of in-service training that exten
sion staff receive in the SG 2000 Projects is
scheduled somewhat differently from that
offered in the T & V system. In the former,
as mentioned previously, six to seven
training sessions are held at key stages in
the cropping cycle, whereas in the latter it
is recommended that training be provided
fortnightly. In several countries it has
proved necessary to modify this practice,
mainly because it is costly to get extension
workers together so often and because
there is not enough information to discuss
every two weeks.

When asked to compare the SG 2000 and
T & V demonstrations, farmers who have
experience with both regularly rate the
MTPs as superior for three reasons. One is
that extension officers enable participating
farmers to obtain the recommended

inputs—^mainly seed and fertilizer—on
time. The second is that the inputs are
supplied as a loan. And the third is that
farmers appreciate the interest extension
workers show in the progress of the MTP.
As mentioned previously, they do so
partly because they are responsible for
recovering payment for the inputs after
harvest.

Extension workers also note that the MTP

approach provides them with clear
advantages. One is that the hands-on,
practical training they receive in the
recommended technology gives them
greater coididence in their ability to teach
its fundamentals to farmers. Another is

that, by guaranteeing access to inputs,
extension officers are able to establish a

sort of partnership with the cooperating
farmer, in which they have greater cred
ibility as a source of technical innovations.
In contrast, many frontline staff refer to
T & V as the "talk and vanish" system,
underscoring its lack of a firm basis for
strong relationships between extension
staff and farmers.
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Proponents of the T & V system argue that,
on the contrary, giving extension officers
responsibihty for input supply jeopardizes
their relationships with farmers. They
suggest that dehvering inputs and collect
ing payment is not consistent with the
extension officer's role as "the farmer's

friend." The best means of maintaining
this relationship, they believe, is to limit
extension's function to the delivery of
information.

As explained previously, extension officers
involved in the SG 2000 Projects supply
inputs on a loan basis only to farmers
taking part in the MTP program, only for
limited periods to each cooperator, and
only as a means of training them in the use
of new technology. Moreover, they are
given this responsibility only because it
enables them to play a more active role in
helping bring about technical change.
Obviously, this addition to their normal
duties would be unnecessary if systems of
input supply and other preqrequisites for
the modernization of agriculture were well
developed in sub-Saharan Africa. But since
they are not, we believe that extension
officers must assume somewhat broader

responsibilities if small-scale food produc
tion in this region is to be transformed.

It will be difficult for them to do so as long
as extension organizations are starved for
funds, their workers are grossly under
paid, and government procedures for
disbursement of funds inhibit the estab

lishment of field demonstration programs
of the type promoted by the SG 2000
Projects. We are convinced that, until
governments and donor agencies have
made further progress in eliminating the
obstacles to wider establishment of such

programs, the dissemination of improved
technology for crop production in sub-
Saharan Africa will remain limited.

Building Organizational

Bridges
Though extension services must take the
leadership in increasing the pace of
technology transfer in agriculture, their
success in this task will depend heavily on
the contributions of other organizations.
For that reason extension must make

special efforts in building bridges to
research and other institutions whose

work is vital for improving food produc
tion.

Research Institutions

Research and extension remain poorly
integrated in many countries of sub-
Saharan Africa. Often, the two are not even
located within the same government
ministry. Other barriers have to do with
differences in levels of training and reward
structures. Whatever the cause of their

separation, the result is generally the same.
In seeking to push forward the frontiers of
scientific knowledge, researchers often
lose sight of the most pressing concerns
of farmers and cease to develop products
that extension workers can promote
successfully.

MTP programs provide a valuable oppor
tunity to mend the rift. The extension
service can contribute to this end in

several ways. An obvious one is to invite
researchers to participate in the training of
extension staff. A second and even more

important step is to use the sizable amount
of information generated by the MTP
program to provide researchers with
feedback about the technologies they have
developed. For this purpose researchers
should be invited to accompany extension
staff on their visits to farmers' plots. They
should also be encouraged to conduct on-
farm experiments in areas where the MTP
program operates, with a view to develop
ing new production recommendations or
tailoring the current ones more closely to
specific agroecological circumstances.
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. Input Suppuers

Better linkages are also needed between
the extensionservice and input suppliers.
At present little effort is made to coordi
nate theworkofextension in promoting
new seed-fertUizer technology with the
activities of organizations that are respon
sible for input supply. An additional
handicap is the general lack of mecha
nisms for conveying information to and
from the grass roots level concerning the
sale of inputs and marketing of output.

Extensionofficers can play an important
role in helping to develop input markets.
First, by training farmers to make opti
mum use of improved seed and fertilizer,
they can help stimulate demand for these
products. Second,by developing manage
ment information systems of the sort
described earlier, they can provide
feedback to input suppliers and research
ers, which should help them shape their
products more closely to farmers' require
ments. Third, because of their close
contacts with growers, they can identify
bottlenecks in the distribution of inputs
and thus contribute to improving the
delivery system.

PoucY Makers
Theextent to which improved technolo
gies are adopted and disseminated will be
governed to a large extent by the condition
of rural infrastructure and of marketing
and input dehvery mechanisms and by
government policies on the price of farm
inputs and produce. Through a dynamic
fieldprogram of technology testing, the
extension service has an excellent opportu
nity to give government officials first-hand
evidenceof the need to reexamine policies
and resource allocations that impinge on
the modernization of food production. It
wUl be hard for these officials to deny the
implications of a large-scale demonstration
of tlie potential for dramatic improvement
in national crop production and in the

welfare of small-scale farmers. Our hope is
that government leaders will find it easier
to encourage these developments than to
ignore them.

Conclusion
In response to a plea for greater efforts to
transform agriculture in sub-Saharan
Africa,governments and donors may
rightly respond that much has already
been done, particularly by the public
sector, and apparently to no avail. For the
last three decades, a system of national
and international institutions has been

engaged in research and extension with
the aim of modernizing small-scale
agriculture. The relatively limited impact
of this work in sub-Saharan Africa (com
pared to that in other regions) is the
cumulative result of many factors, but the
organizations involved must bear much of
the blame.

One problem is that managers and deci
sion makers have remained too aloof from

program execution at the grass roots level.
They simply have not spent enough time
in the field, monitoring what is happening.
In spite of much involvement with on-
farm experimentation, research organiza
tions have also been somewhat detached

from the realities in farmers' fields,
preferring to measure their achievements
by the number of products developed
rather than by adoption of these in the
countryside. Likewise, in evaluating the
agricultural development projects they
have supported, donor organizations have
too often been concerned more with

determining whether the funds were
disbursed according to the original plan
than with measuring the impact of the
work on agricultural development.

If future investments in research, exten
sion, and related activities are to enjoy
greater success, impact in farmers' fields
must become the paramount criterion for
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judging the value of this work. And if the
organizations concerned are to exert
enough impact to justify the investment in
them, they will have to concentrate more
fully on simply giving farmers what they
evidently want.

Based on the experience of the SG 2000
Projects, it seems clear that farmers want
access to technologies that can reduce the
drudgery of agriculture and dramatically
improve crop productivity. However much
they may respect traditional practice,
agricultural scientists must resist the
temptation to idealize it. They must not
succumb to the illusion that Africa's food

needs can be met through low-input
systems that are based largely on tradi
tional practice but require much more from
farmers in terms of knowledge, skill, and
labor. The necessary increases in food
production can be achieved only through
wider adoption of simple modern technolo
gies that are already available or well
advanced in the research pipeline. These
consist by and large of improved varieties,
inorganic fertilizer, crop protection chemi
cals, and animal and machine traction.
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In addition to modern technology, farmers
want the conditions that would allow

them to enjoy its benefits more fully. These
include better roads for trairsporting
inputs and farmproduce,fair prices for
their output, and minimum standards of
public health and education for their
famihes.

Over the next decade, much greater and
more effective investments must be made

in agriculture, rural education, primary
health care, and community development
if we are to succeed in reversing the
current trends in sub-Saharan Africa of

decliiring per capita food production,
worsening poverty, and rapid environ
mental degradation. International donor
agencies have a tremendous influence on
the course of development in every
country of the region. But the bulk of the
responsibility for improving human
welfare must be borne by national govern
ments. There are no substitutes for good
governance and effective management.
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Extension Work in Africa ' •̂ '' asrrt.su
Kevin Cleaver* s,.

Agricultural extension—the transfer of
agricultural techniques and knowledge to
farmers—^is undertaken in virtually every
country of the world. But the organization
of extension and its transfer mechanisms

vary from one nation to another. The USA,
for example, has both public and private
agricultural extension systems that comple-

World Bank evaluations of its

own efforts indicated that

extension systems were poorly
managed and that the

technology being promoted was
often irrelevant.

ment one another. While the public sector
supports county extension agents, who
provide farmers with various types of
advice on agricultural technology, private
suppliers of fertilizer, pesticides, and
equipment offer highly specialized infor
mation on the use of their products.
Farmers can also obtain advice from

cooperative organizations as well as
universities and research stations.

Extension's Mixed

Record IN Africa
In sub-Saharan Africa, agricultural exten
sion is largely confined to the public
domain, being provided through ministries
of agriculture or paras tatals supervised by
them. In general, this type of extension
service is highly centralized, with a

national director in the capital city, super
visors at the regional level, and field staff
scattered throughout the country. Common
criticisms of public sector extension
systems in Africa are as follows:

1. Extension staff are poorly trained and
know little more than the farmers do.

2. They are also poorly paid and therefore
have little motivation to share the

knowledge they do possess.
3. Since management systems are poor,

there is little pressure on staff or their
supervisors to seek new knowledge and
transfer it to farmers.

4. Farmers are treated as ignorant recipi
ents of information rather than knowl

edgeable partners in technology transfer.
5. Extension agents are not accountable to

farmers.

6. In some cases vehicles and bicycles are so
scarce that the few motivated and

competent extension staff caimot visit
farmers regularly.

The result of these defects is typically a
large, inert bureaucracy, which has no
impact on agriculture.

In the 1960s and 1970s, extension in Africa
was financed by donors mostly through
rural development and commodity
projects, which had high failure rates.
World Bank evaluations of its own efforts

indicated that extension systems were
poorly managed and that the technology
being promoted was often irrelevant to
farmers. Analysis by the World Bank of
other donors' projects led to much the same
conclusions. A common problem was poor

* Chief, Agriculture Division, Africa Technical Department, World Bank, Washington, D.C., USA.
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training of extension agents. Moreover, the
technical messages they communicated to
farmers were often of an extremely general
nature; though intended to be useful across
diverse agroecological conditions, in fact
they applied to only a few, if any. This
shortcoming was made worse by competi
tion between the various donor-inspired
extension systems, often with each deliver
ing contradictory messages. Cotton
companies, for example, would focus only
on this commodity, while rural develop
ment projects dealt just with food crops,
often in the same places. For the most part,
farmers wisely ignored the resulting
"noise."

This unhappy experience has led to several
schools of thought about what to do with
agricultural extension in Africa. One group
suggests that, if the technology is profit
able, farmers will adopt it even without an
extension service. The limited experience
of successful technology transfer in this
region does not support that view.

Hybrid maize varieties were taken up
widely in Kenya and Zimbabwe as a result
of strong extension efforts over a number
of years. Though not all farmers in these
countries have adopted the new maize
(even in environments where it is both
appropriate and profitable), extension
agents convince more growers every year
to accept the hybrids and to improve their
crop husbandry. Recent surveys in Kenya
and Burkina Faso (see the discussion
below) indicate that extension has had a
considerable impact on the adoption of
improved technology. In Burkina Faso
extension appears to deserve much of the
credit for widespread dissemination of soil
conservation technology. The survey in
Kenya indicates that farmers greatly
appreciate the excellent extension service
of the Kenya Tea Development Agency
(KTDA). The British-American Tobacco
Company has established a private

extension system as the cornerstone of its
program for supporting African farmers.
In Cote dTvoire, The African Society of
Rubber Plantations (SAPH) has placed
extension at the core of its successful

service to growers.

The Training and

Visit System
The challenge is to replicate these success
ful experiences more widely. In its own
efforts to improve the efficiency of public
sector extension in sub-Saharan Africa, the
World Bank has employed the training
and visit (T & V) system developed by
Daniel Benor. The central aim of this

approach, which the Bank is supporting in
37 countries of the region, is to erasure that
well-trained agents, bearing suitable
messages, visit farmers regularly. Toward
this end heavy emphasis is placed on
improved management and traming of
extension staff and on technology testing
in farmers' fields with their participation.

A central task of the extension service is to

assess farmers' technology needs and to
communicate this information to research

ers. They in turn seek ways of meeting
evident demands based on existing
research or, if necessary, new investiga
tions. The outcomes are then disseminated

through the extension service to farmers,
who make the final decision as to what

constitutes appropriate technology.

The farmers themselves are an important
source of useful innovations. Extension

agents observe the practice of particularly
successful farmers and pass the lessons
learned from this experience to other
growers. When this system is working,
much useful information is communicated

from one farmer to another, making it
unnecessary for extension agents to
contact all farmers or even a majority of
them.
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The main features of theT &Vsystem are
as follows:

• All staff of the extension service have
access to regular training. Agricultural
researchers (and other higher level
specialists) are responsible for provid
ing instruction (say every month) to
university-trained subject matter
specialists. These staff in turn conduct
training for field agents (preferably
every two weeks but at least once a
month) on the recommendations they
will communicate to farmers. In all cases
the training is practical, with demon
strations in the field commonly being
used as a teaching tool.

• A premium is placed on developing
new extension messages and on chan
neling feedback (concerned with the
impact of messages and problems
requiring further research) from farmers
to extension agents and through them to
researchers. Extensionmessages are
thus never regarded as fixed but may be
modified through a process in which
farmers' views and experience are
critical.

• Extension agents communicate agricul
tural knowledge to the maximum
number of farmers possible. Theydo so
by working with contactgroups (suchas
cooperatives, women's groups, school
children, and extended families or
clans), eachof which is visitedby an
agent according to a regular schedule.
All farmers belonging to the group are
invited to take part in the visits. Demon
stration plots in farmers' field (of a size
decided by the farmers) are the major
extension tool. If farmers do not accept
the advice offered, this is taken as an
indication either of the poverty of the
message or the inadequacy of the
trainers. In either case remedial action is
taken.

• Extension managers must ensure that
extension agents actually visit farmers.

They can do so only by making regular
trips to farmers' fields to see for them
selves what the extension agents are
contributing. In this way they can
identify and remedy any shortcomings.

• Public extension systems need to be
national in scope. It is experrsive and
confusing for several public sector
extension services to be operating
simultaneously under various donor
projects. To make public sector exten
sion work throughout an entire country
requires a concentrated, coordinated
effort.

• Improvement of local capacity to
manage extension receives high prior
ity. Reliance on foreign management is
not sustainable and prevents capable
Africans from realizing their leadership
potential. Preparing local staff from the
start to manage national institutions is
critical to the success of any effort
aimed at enhancing the effectiveness of
extension. French experts have criti
cized T & V as a top-down, govern
ment-managed approach, involving
little or no community participation.
Though this is a valid observation on
the application of T & V in some
countries, the system does not necessar
ily exclude community participation.
There is no reason why well-organized
communities should not be responsible
for managing frontline extension staff.
To do so effectively, however, they still
need the support of subject matter
specialists in communicating improved
technology to farmers and in conveying
their needs to agricultural researchers.

• Extension systems are designed, not in
the context of the traditional five-year
project, but with a long-term
perspective.

The Impact of T & V
The T & V system has had a very positive
impact in various countries of sub-Saharan
Africa.
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Kenya and Burkina Faso

Two notable examples are Kenya and
Burkina Faso. In the former a national

extension system was established (with
World Bank financing and using the T & V
approach) during 1982, and it currently
operates across the country's entire
agricultural area. The system in Burkina
Faso was set up in 1986 with Bank support
and is also now nationwide.

According to an impact study conducted
by Evenson and Bindlish (1992), 48% of 676
randomly selected farmers in Kenya had
received advice from extension at one time

or another since the introduction of the

national system. For most it was the first
time they had received the advice. Of the
households that had been in direct contact

with extension, 45% were headed by
females and 50%by males. In Burkina Faso
44% of the 3,556 farmers surveyed in an
impact study conducted by Evenson et al.
(1992) reported that they had been in direct
contact with extension, and for 71% this
had taken place since the new system was
established.

A key assumption of the T & V system is
that farmers who receive advice from

extension directly will in effect become
extension agents themselves, passing the
information on to other farmers. The

results of the above-mentioned impact
studies, showing high rates of technology
adoption, suggest that this assumption is a
sound one. In Burkina Faso 70 to 80% of

the farmers surveyed, and in Kenya 70%,
had adopted the simple practices intro
duced by extension. These percentages are
higher than the proportion of farmers who
actually had direct contact with extension
agents, evidently because these growers
had conveyed the messages to their
neighbors.

Data from Burkina Faso show that farmers

belonging to groups that are in contact

with extension achieve crop yields 28%
higher than those of farmers not involved.
Results from Kenya indicate that crop
yields can be as much as 50% lower in
areas not served by extension agents than
in those that do have this advantage.

In Kenya the annual cost of extension
increased from $4.44 per farm family
before the national extension project was
introduced in 1982-83 to an average of
$5.46 (in 1991 US dollars) during 1983-1991.
The cost increase was mainly the result of
an increase in the number of extension

agents. In Burkina Faso, where their
number was reduced, the annual cost of
extension declined by 30% from $10.40per
farm family in 1985-86to $7.24 in 1991.In
Kenya the rates of return to increased
investment in extension were found to

exceed 100%. The returns to declining
expenditures in Burkina Faso are infinite
(wltich results when benefits are positive
and costs are reduced).

Cote d'Ivoire

A third case in which the T & V system has
been quite successful is that of Cote
d'Ivoire—the second African country in
which the Bank introduced this approach
in cooperation with the government. At the
outs.et of the new venture, yields in
farmere' fields were low, compared to
those obtained at research stations

(Table 1).

Table 1. The yield gap for various crops in
Cote d'Ivoire, 1986

Average yields (t/ha)
Research

Farmers' fields stations

Coffee 0.4 3.0

Cocoa 0.5 1.5

Cotton 1.3 3.0

Rainfed rice 1.5 4.0' -

Maize 2.0 ^ -6.0 '
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Established in 1986, the extensionprojeGt
operated through three parastatal agen
cies: the Society for Technical Assistance in
the Modernization of Agriculture in Cote
d' Ivoire (SATMACI) in the forest region,
the Ivorian Company for CropDevelop
ment (CIDT) in the cotton-growing
northern region, and the Ivorian Company
for Textiles Development (CIDV) for
grains production in the southern part of
the country. The project also collaborated
with two Ivorian research institutes. A

modified form of the T & V extension

system was introduced, in which exteirsion
agents paid regular visits to contact
farmers and groups, extension messages
were designed on the basis of experience
in farmers' fields, extension staff received
continuous training, and field agents were
closely supervised. Tens of thousands of
demontration plots were established in
farmers' fields. The messages delivered
were related to the topics listed below: .

• Cotton: control of weeds (including the
parasitic weed Sfn'^a), soil fertility
maintenance, application of inputs at
optimal levels, and improved cropping
patterns
Coffee and cocoa: improved plant
populations, cleaning, thinning, and
pruning

• Food crops: better varieties and hus-,
bandry

These simple technological improvements
were converted into practical messages,
which varied according to the agroclimatic
zone and level of farm management. By
1989-90 the new practices had been
adopted on nearly 600,000 farms (60% of
the total), compared to 20% adoption of
similar messages before the T & V exten
sion system was established. Measure
ments of the impact on yield, though
imperfect, show improvements of about
15%for rainfed rice, 25% for irrigated rice,
15%for maize, and up to 100% for coffee.

These increases are still short of yields -
obtained on research stations, indicating
much scope for additional improvement.

Unfortunately, Cote d'lvoire's economic
problems have led to an extremely sharp
decline in local funding for extension.
Nonetheless, until quite recently, the
goveriunent has been reluctant to reduce
the size of its extension system, simplify
the organizational structure, and reallocate
funds from staff salaries to operations. As
a result, extension operations have been
greatly curtailed. The lesson of this
experience is that the extension system
must be of a realistic size that is tailored to

the available budget. All too often, African
governments are unwilling to settle for a
more limited extension system that is in
line with their financial and human

resources.

Impro\t[ng T & V
The experience summarized above
suggests that, when properly applied, T &
V can have considerable impact. Even so,
much remains to be done for improving .
this approach specificallyand extension .
services generally.

Farmer Participation

Much of the recent literature on agricul
tural extension argues convincingly that
extension systems need to be even more
responsive to farmers' needs than the
government-managed schemes now
supported by the Bank. Farmers need to be
involved more actively in selecting and
testing messages and in identifying the
farm-level problems that should be
addressed by research and extension
(Venkatesan and Schwartz 1992). Often,
the best way to achieve this end is by
making farmer groups the major point of
contact with extension. Groups are
important in African societies and need to
be brought into extension programs as
partners in management. Increasingly, the

79



groups should be able to guide field-level
extension activities with assistance from

smaller numbers of better trained extension

officers.

As farmers begin to participate more fully
in extension, it will be important that
agents offer them "menus" of options
rather than preestablished, homogeneous
packages. Recommendations on maize
production, for example, should involve
various alternatives (including simple, low-
input practices as well as more complex,
high-input technologies) to meet a wide
range of needs. At the same time, extension
should deliver recommendations for

various crops and address issues that are
relevant to any crop, such as agroforestry,
livestock-crop interactions, water control
and drainage, and processing and storage.
Efforts are already under way to develop
technology menus. And though much work
remains to be done, these are now available
in all of the countries where the Bank is

financing national extension programs.

Experience in Burkina Faso, Cote d' Ivoire,
and Kenya indicates the weakness of the
research from which extension messages
are derived. Unless the quality of this work
is improved, the development of more
sophisticated menus of messages will not
take place. In fact, most analyses suggest
that improving research capacity should
now receive higher priority than strength
ening extension, though obviously both are
much in need of further support. In some
cases (specifically in Congo, Cote d'lvoire,
Guinea, and Togo), extension and research
support have been combined under a single
project. In general, the effect of this ar
rangement has been to focus research more
sharply on farmers' needs. This orientation
can be further reinforced through research
conducted in farmers' fields with their

participation.

Meeting the Information

Needs of Women

Increasingly, agricultural extension is
being oriented to the needs of women, and
female extension agents are acquiring
greater importance. These trends are the
result of a heightened awareness of the
multiple roles that women play in rural
societies and of the consequent heavy
demands on their time. In addition to

bearing and rearing children, most African
women are closely involved in the produc
tion of food crops and in postharvest
processing; they are also responsible for
gathering fuelwood and providing water,
for porterage of conunodities, and for
household maintenance. The burdens on

rural women are increasing, as growing
numbers of men leave the farm for urban

and industrial jobs. In the Congo, for
example, 70% of farm household heads are
now women. Environmental degradation is
further complicating their lives, forcing
them to walk further to fetch fuelwood and

water and in doing so to rely more heavily
on their daughters for help.

Obviously, women have numerous
information needs, which differ from those
of men. And yet they have limited access to
advice from extension and to other forms

of support, such as institutional credit and
improved technology for production,
processing, and transport. In Botswana, for
example, a 1984study found that, although
women contribute nearly 70% of the value
of crop production, they benefit from less
than 15% of national agricultural outlays
(Cleaver and Schreiber 1992).

Women need advice centered on simple,
low-input technology that deals with the
production of food crops rather than
export commodities and with food storage
and processing. They could also benefit
from labor-saving devices designed to help
them with transport, pumping water, and
crop husbandry. Agricultural extension is
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the most likely means for addressing the
special needs of rural women (Saito and
Weidman 1990).

Private Sector Involvement

AND Other Improvements
African governments should encourage
the private sector to provide extension
services wherever possible. Agribusinesses
will usually be interested in supporting
the production of high-value crops and
will tend to concentrate on the most

efficientgrowers. Since most crops and the
majority of farmers (most of whom have

Another possibility for

improvement lies in closer

collaboration between

extension systems managed by
NGOs and the public sector.

very limited resources) are of less interest
to the private sector, they will require
support from public extension agencies for
many years to come.

Contract farming is one arrangement
under which private concerns commonly
provide extension services. Many horticul
tural enterprises in Kenya offer advice to
farmers, as do the British-American
Tobacco Company and East African
Industries in Kenya (for sunflower). Seed
companies generally assist the farmers
they contract to multiply seed, and some
fertilizer and chemical distributors give
advice on the use of their products.

By collaborating with private initiatives
and by ceding certain functions to them,
public sector extension services can free
more of their resources for work with poor
farmers and on commodities and technolo

gies that the private sector generally

neglects. Roots and tubers, many cereals,
traditional fruits and vegetables that have
limited local markets, and cattle and sheep
in some countries are among the enter
prises that are most likely to need support
from the public sector extension service. It
can also contribute usefully by transferring
technology related to soil conservation,
agroforestry, the use of nonpurchased
inputs (e.g., manure and crop residues),
and storage.

The effectiveness of exterrsion can be

enhanced through other innovations as
well. Where extension services have

become too expensive, for example, they
may well profit from restructuring, as is
happening in Benin and Gote d'lvoire.
Much additional work should be done to

improve the quality of agricultural
education and to use modem communica

tions technology for reaching farmers.
World Bank projects increasingly employ
the mass media in support of extension
activities. Another possibility for improve
ment lies in closer collaboration between

extension systems managed by nongovern
mental organizations (NGOs) and the
public sector. In Zaire, where government
services in the countryside have collapsed,
the World Bank and government have
agreed that extension should be managed
by NGOs and private enterprises, to which
the Bank provides support.

Conclusion
One criticism levelled at the World Bank is

that it has made extension the centerpiece
of its support for agriculture in Africa to
the neglect of other aspects of agricultural
development. The reality is quite different.
The bank's first priority in agriculture is to
help create an enabling policy environ
ment in which farmers, marketing agents,
input suppliers, and processors can invest
and flourish. The Bank is also moving to
expand proactive assistance to the private
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sector and cooperatives in agriculture.
Other priorities include rehabilitation of
agricultural research and education,
development of rural infrastructure and
social services, improved natural resource
and forestry management, wrater develop
ment, and empowerment of farmers.
Extension is one of many interventions
supported by the World Bank in African
agriculture.

The T & V system has proved useful in
many African nations as a bridge for
moving from inert agricultural bureaucra
cies to useful public services. Though most
of these countries still have some distance

to go before arriving at truly efficient
extension services, they have at least
begun the journey.
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Macroeconomic Policy 'V: 'K-{lSfttX,^t bns

I. AND Agricultural Development ^

G. Edward Schuh*

A sound strategy for agricultural develop
ment has basically two policy components:
one dealing with science and technology
and the other with macroeconomics. The

significance of a proper science and
technology policy is that, by giving
producers access to technical innovations,
it creates the conditions under which

agricultural output can be increased
efficiently, the productivity of resources
can be raised, and agriculture can contrib
ute to general economic development in a
broad way. Sound macroeconomic policy
is significant, because it assures that
producers have the proper incentives to
use their resources efficiently and to adopt
the new technology made available to
them.

Since the two elements of a sound strategy
for agricultural development are highly
complementary, this paper deals with both
of them, though it concentrates mainly on
macroeconomic policy.

Over the past decade, there has been a
growing recognition that macroeconomic
policy is a key element of agricultural
development. Previously, one could attend
conferences such as this and never hear

macroeconomic policies even mentioned.
The development of agriculture was
generally viewed as a matter of sectoral
policy and thus primarily an issue for the
minister of agriculture and his or her
sectoral colleagues. Today that is no longer
the case. We now know that both the

minister of agriculture and the minister of
finance are important in guiding agricul
tural development.

Macroeconomic policy is important for a .
number of reasons. One is its close rela

tionship with the domestic terms of trade.
Though there is much complaining about
the external terms of trade, we have
learned over time that the domestic terms

of trade are what really counts. Policy

Though there is much

complaining about the external

terms of trade, we have learned

over time that the domestic

terms of trade are what really

counts.

makers prefer to complain about the
former, because there is nothing they can
do about them and they are thus relieved
of responsibility. The domestic terms of
trade, on the other hand, depend in large
part on macroeconomic policy, over which
policy makers do have control.

A key element determining the domestic -
terms of trade is a nation's exchange rate—
the value of its currency in foreign ex
change markets. Arguably, this is its most
important price, perhaps even more
important than its interest rate. The
exchange rate, especially in the short terni,
is determined largely by the monetary and
fiscal policies the country pursues, to
gether with its trade policies.

In this paper I focus on the nexus of
interactions among monetary, fiscal, trade.

Dean and Professor, Humphrey Institute of Public Affairs, University of Minnesota,
Minneapolis, USA.
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and exchange rate policies. In doing so, I
link these issues of macroeconomic policy
to the main elements of science and

technology policy, first, by discussing the
general equilibrium effects of a technol
ogy-based agricultural development
policy and, second, by showing how a
sound science and technology policy is
perhaps the best and only defense against
a decline in the external terms of trade. My
remarks are primarily of a prescriptive
nature; that is, I focus on what the goals of
policy should be instead of describing
what they actually have been.

A Technology-Based

Agricultural Development

Policy
One of the tragic paradoxes of today's
world is that we seem to have unlearned a

lot of what we once knew. During the
1960s the development community went
through a painful process of learning that
agriculture must be an important compo
nent of general economic development
policy. There was a surfeit of books at that
time with the general title, "The Role of
Agriculture in the Development of Coun
try X."

Since then, however, agriculture has fallen
from grace as the basis of sound economic
development policy. The World Bank has
de-emphasized it; the regional develop
ment banks are giving it less attention; and
so are many of the bilateral development
agencies. Perhaps more importantly, many
national governments, including that of
the USA, are also placing less emphasis on
agriculture.

There seem to be a number of reasons for

this increasing neglect. One is that we have
not had a spike in commodity prices since
the middle of the 1970s. Another is the

common, but mistaken, belief that the
world food problem has been solved.

More important than either of these,
however, is that many people seem to
have forgotten just how agricultural
development, if pursued in a sound way,
contributes to economic growth. It does so
largely through general equilibrium
effects. For precisely that reason, the
effects of agricultural development are
diffuse in the economy and somewhat
difficult to identify.

Consider briefly how this process works.
Let us assume that policy makers decide to
base their approach to agricultural devel
opment on investments in research aimed
at producing new technology for the
country's main domestic food conunodity,
specifically one that is not traded. These
investments lead to a flow of new technol

ogy into that sector. At first the larger and
more entrepreneurial producers tend to
adopt this technology and to reap eco
nomic benefits by thus reducing their costs
of production with no change in the price
of the commodity.

As more and more producers adopt the
new technology, however, output in
creases significantly, and the price of the
commodity declines in real terms. That is
the point at which the real benefits of
developing agriculture—and of develop
ing it through investments in research—
come to the fore. Members of the popula
tion who consume this conunodity
experience an increase in their real in
comes, since they have to pay less for their
food. Since everybody consumes food, the
benefits of investments in agricultural
research are widespread in the economy.
(That is why the rate of return to public
sector investments in agriculture are so
high—on the order of 80-100% in perpetu
ity.) Moreover, the benefits are distributed
in favor of the poor, since they tend to
spend a larger share of their budget on
food. What more desirable features of a

development policy could one want?
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Fortunately, the benefitsdo not stop there.
Asagricultural modernization proceeds, a
flowofsavingsis generated among
producers, and, if mobilized effectively,
these funds can be used to finance addi
tional investments. Moreover, as the per
capita incomes of consumers rise, they
increase their demand for goods and
services from the nonfarm sector, thus
inducing additional rounds of
development.

Consideran alternativeapproach. Suppose
that instead of supporting research on a
domestic consumable, policy makers
invest in new technology for a tradeable
commodity—one that they are now
importing or one that has export potential.
In this case the price of the commodity will
not decline as the new technology is
disseminated, unless the country happens
to be either a dominant exporter or
importer of the commodity. Thus, it is
unlikely that the investment in research
will yield widely distributed benefits that
favor the poor in particular.

Even so, the increased supplies of foreign
exchange made available through such a
policy will enable the country to finance a
higher rate of economic growth. Thus,
eventually the policy may give wide
spread benefits. Moreover, the important
backward and forward linkages of certain
exports (to input supply industries and to
the processing and distribution sectors,
respectively) also stimulate development
on a broad basis. If the export or import-
competing sectors are modernized to such
an extent as to prompt a significant
increase in foreign exchange earnings or a
significant reduction in food imports, the
real value of the nation's currency may
rise in foreign exchange markets. In that
case the benefits of the new technology
will be widely distributed in the economy.

To summarize then, the cases described
above have a twofold message. First,

agriculture is an important part of a
country's economic development policy,
because the entire population is dependent
on food. If agriculture is modernized
through a strategy of investing in the
development of new production technol
ogy for widely consumed food items and
in its dissemination among producers, the
benefits will be widely distributed in
society and will favor the poor in particu
lar. Second, the benefits of such a strategy
will be realized largely in the form of
general equilibrium effects, flowing from a
decline in the real price of food.

Dealing With

Declines in the External

Terms of Trade
Developing agriculture by investing in
research can be an important means of
dealing with declines in the external terms
of trade. The most important consequence
of this trend is not that it inherently makes
a country worse off, as is so widely
believed, but that it creates a balance of
payments problem. A second and related
difficulty is that it usually involves a
decline in the real prices received by the
producers of exportables.

The classic remedy for a decline in the
external terms of trade is to devalue the

nation's currency. When policy makers
resort to this measure, the result is usually
a loss in national welfare. But that is not

the only alternative open to them.

In taking our bearings on this issue, it is
useful to investigate what accounts for the
decline in the external terms of trade in the

first place. It tends to result from long-
term or secular declines in the prices of
agricultural commodities. Both trends are
driven for the most part by technological
changes in other parts of the world. Thus,
they are the result of the general equilib
rium effect discussed above.
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A decline in the external terms of trade

becomes a problem for a particular
country, usually because of its failure to
keep pace with technological develop
ments elsewhere. The solution to the

problem, of course, is to invest in agricul
tural research. If this is done, producers
wUl not suffer from the decline in the

international price of the conamodity, since
their productivity will be increasing at the
same pace as it is abroad. Similarly, the
country will not suffer balance of pay
ments problems, since it will be able to
increase its exports sufficiently to offset
the decline in international prices.

If by chance the rate of technological
change domestically can be made to
outpace that in other countries, domestic
producers and the nation as a whole may
be better off, even though the international
price is declining. This is why the external
terms of trade per se may be misleading as
an indicator of the effects of developments
in the external economy on the domestic
economy.

There is an important corollary here for
policy makers. One reason a country
should have a vital capacity for agricul
tural research is so it can take advantage of
new production technology being devel
oped elsewhere. In its original form, most
biological technology (improved varieties,
for example) tends to be location-specific
and thus cannot be transferred as easily as
industrial technology. Nonetheless, it is
often possible to make this teclmology
available to domestic producers simply by
adapting it to local ecological conditions.
The ability to adapt technology in this way
can be a cheap and efficient source of
economic growth.

Suppose, however, that economic and
ecological conditions are such that the
technology generated abroad cannot be
adapted to local conditions and thus that

the level of technology in the country
cannot keep pace with that in the interna
tional economy. To deal with this problem,
the country can apply the same principle
as that used to cope with a decline in the
external terms of trade. The challenge is to
develop alternative sources of export
earnings or of import savings. Investments
in agricultural research can be an impor
tant means of attaining that goal.

Domestic Terms of

Trade, Macroeconomic
Policy, and Incentives
Most developing countries have discrimi^/
nated against agriculture by shifting their
domestic terms of trade against it. African
countries are no exception to this general
rule, even tlrough they have not pursued
import-substituting industrialization with
the same intensity as some Latin American
countries.

Discrimination against agriculture gener
ally involves grossly overvalued exchange
rates (which are a tax on exports and a
subsidy on imports), high levels of protec
tion for the manufacturing sector, and the
use of vent-for-surplus export models as a
guide to trade policy. (According to this
model, domestic markets must be satisfied
before supplies can be made available for
export.) The domestic terms of trade are
thus shifted agaiast agriculture by means
of macroeconomic policy. In Africa the
prevalence of marketing boards has
contributed significantly to the same end;

When the domestic terms of trade are

turned against agriculture, incentives to
adopt new technology are weak. Particu
larly if improved varieties require modern
inputs (such as fertilizers and pesticides)
to be effective, it will be difficult for
producers to adopt the new genotypes.
The risk and uncertainty associated with
such technology is usually high enough
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that incentives need to be relativelystrong
if producers are to adopt it.

A number of steps must be taken to shift
the domestic terms of trade back to a level

which is consistent with that prevailing in
the international economy and is thus
more favorable to agriculture. One is to
establish a more realistic exchange rate.

Investments in agricultural

research and in the means of

extending knowledge
generated from research are a

key factor in remaining
competitive.

The best way to achieve this end is
through a flexible exchange rate policy. ,,
African policy makers generally view this
step as controversial, because they fear the
political consequences of a substantial
decline in the value of their currency.

A number of points are pertinent to this
issue. First, the best way to avoid such
consequences is to have sound monetary
and fiscal policies, a point to which I will
return below. Second, if a country begins
to pursue such policies as part of a reform
of the exchange rate system, the decline in
the real value of the nation's currency
should for the most part be a one-time
event. Third, a country will be able to
maintain the strength of its currency over
the long term only if it remains competi
tive in international markets. Investments

in agricultural research and in the means
of extending knowledge generated from
that research are a key factor in remaining
competitive.

Having a flexible exchange rate is impor
tant for a number of reasons. Above all, it

is the most effective means of absorbing
external shocks to the economy, which in
today's world are almost inevitable. With
a flexible exchange rate, the adjustments to
an external shock start almost immedi- -

ately. Moreover, they are spread widely
throughout the economy (including both
the export and import sides), thus lessen
ing the adjustment imposed on any single
sector.

Contrast that series of events with what

happens with a fixed exchange rate policy.
The domestic economy may be protected
from external shocks for a time. But as the

pressures build up, the devaluation
eventually needed to reestablish equilib
rium may be quite large, with correspond
ingly large shocks in individual sectors.

In practice there is really only one reason
why policy makers might have reserva
tions about a flexible exchange rate
system. If the nation has a sound economic
policy and thus begins to attract private
investment or relatively large quantities of
foreign aid, the inflows of capital might
cause the real exchange rate to rise. This
might create problems for the export or
import-competing sectors.

Of course, this is a nice problem to have
and should not be considered intractable.

In the first place, it says a great deal about
the general policies of the country, which
in turn should make it easier to carry out
the needed adjustments. Second, the
benefits from a rise in the real value of a

nation's currency tend to be widespread in
the economy. If other policies are what
they should be, the general effects will
be positive.

In establishing a flexible exchange rate
policy, the development of sound trade
policy is imperative. An important
consequence of creating barriers to trade is
to cause the nation's currency to be
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overvalued. If a realistic exchange rate is
the policy goal, a reduction in trade
barriers is thus an essential ingredient in
the policy package. Moreover, if these
barriers are modest or minimal, the inflow
of imports that accompany a revaluation
of the currency should help limit the
degree to which the value of the currency
will rise. Miniinal barriers to trade refer

both to those which limit the access of

domestic producers to external markets
and those which limit the access of foreign
producers to domestic markets.

Another requirement for establishing a
sound macroeconomic policy is neutral
monetary and fiscal policy. A neutral
monetary policy is oire which stabilizes the
aggregate price level; a neutral fiscal
policy is one which leads to a balanced
budget over a period of, say, a moving
three-year average. Under such policies
the exchange rate will tend to stabilize.
Realignments in exchange rates will be the
result either of long-term trends in produc
tivity, significant inflows or outflows of
capital, or external monetary disturbances.

In most African countries, the key to
pursuing neutral monetary and fiscal
policies is to privatize parastatals and
reduce government interventions in the
economy. Having a sound and sustainable
tax system is also important. Much of the
money emitted by governments in Africa
and other developing countries is for
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financing deficits incurred by parastatals.
Privatizing these enterprises will permit
goveriunents to eliminate this source of
printed money.

In summary, sound macroeconomic policy
is the key to providing agricultural
producers with proper incentives. Govern
ments have discriminated against agricul
ture in the past by means of overvalued
exchange rates and high levels of protec
tion for the manufacturing sector. If sound
macroeconomic policy is combined with
socially optimal investments in agricul
tural research, the basis will have been laid
for sound economic growth.

Conclusion
International trade has grown more
rapidly than global GNP throughout the
post-World War II period. One of the
reasoirs is that significant technological
breakthroughs in the transportation and
communication sectors have greatly
expanded the scope of markets. African
countries have much to gain from partici
pating in this international division of
labor. In order to take part in and benefit
from this process, they need to establish
sound macroeconomic policies. In today's
world these are imperative for any nation
that wants to experience economic growth.
Decades of experience in many countries
demonstrate that other approaches simply
do not work.
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The Effects of Macroeconomic

Policy on Agriculture in

Sub-Saharan Africa
Uma tele andKofi Adu-Nyako*

lO to

The importance of a stable macroeconomic
environment for rapid and sustained
economic growth is now undisputed. In
African countries, agriculture is so central
to the economy (in terms of employment,
exports, investment, government rev
enues, and so forth) that agricultural and
macroeconomic policies and performance
are closely intertwined. Though no African
country's experience is really typical of the
rest, all those entering structural adjust
ment have seen severe appreciation of
their exchange rates and encountered large
budget and balance of payments deficits.

Their difficulties in external financing
have been triggered by a combination of
factors, such as shifts in the terms of trade
and expansionary domestic policies

O
o
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X

Figure 1. Terms of trade index.

(Figure 1). Most countries in the region are
especially vulnerable to these factors
because of their heavy dependence on a
few export crops and minerals as well as

Most countries in the region are

especially vulnerable because

of their heavy dependence on a

few export crops and minerals

as well as foreign aid.

on foreign aid. Though the share of
agricultural exports in GDP and total
exports has declined in sub-Saharan Africa
as a whole, this decline has been slower

and year-to-year variability has been

O CFA countries

All of sub-Saharan Africa

♦Other countries

Graduate Research Professor/Director of International Studies and Postdoctoral Fellow, respectively,
Department of Food and Resource Economics, Univemity of Florida, Gainsville, USA.

89



greater than in Asia or Latin America-
(Figure 2). Dependence on foreign aid as a
share of GDP and in government expendi
tures as well as exports is much greater in
the small, open economies of Africa than
in most of the larger Asian and Latin
American countries.

The large receipts of foreign aid as a share
of GDP have tended to result in a "Dutch

disease" effect, as external aid has often
contributed to growth in the nontraded
goods sector. (Lele 1992a).When govern
ment spending encourages the growth of
nontradeable goods (i.e., goods and
services whose prices are determined by
domestic supply and demand), it reduces
tax revenues, as a result of the declining
share of trade taxes and diminished real

export earnings. This can lead to large
budget deficits and appreciation in the
exchange rate as the prices of
nontradeables rise.

Most African countries have embarked on

International Monetary Fund (IMF)
stabilization programs and received
structural adjustment loans from the
World Bank for implementing policy and
institutional reforms. Of course,
macroeconomic reforms are critical to

growth in agriculture, since they often
involve changes in relative prices (through
devaluation of exchange rates, adjustment
of trade taxes, etc.) that favor exports. But
they need to be accompanied by sectoral
reforms (for example, in parastatals, which
have absorbed a large share of the margins
between producers and exporters) to
ensure that macroprice adjustments are
actually passed on to producers. Only an
insignificant number of loans have been
made for adjustment in the agricultural
sector, and their disbursement has not
been tied to meeting specific conditions in
agriculture. Adjustment loans do contain a
number of general conditions involving
the removal of subsidies, improvement of
budget management, reform of price
policies, increased privatization, etc. But
often, slow progress in structural adjust
ment has resulted in sectoral adjustment
loans being approved simply as a means of
making lower profile, fast disbursements.

The Impact OF Adjustment

ON Growth
Considerable evidence gathered since the
beginning of the adjustment process
suggests a positive relationship between
adjustment and growth (Khan 1990; Corbo

Sub-Saharan Africa

Eastern Europe and Nortri Africa

Labri Arherica

1970 72 74 76 78 80 82

Figure 2. Share of agriculture in GDP. Source: World Bank (1992b).
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and Rojas 1992). Studies show that this is
no less true for Africa than elsewhere

(after controlling for losses in terms of
trade and in external finance), though
clearly adjustment has not been as success
ful in this region. The available evidence
also suggests that adjustment has had a
positive impact on African agriculture
(Jaeger 1992; Faini 1992). These conclu
sions are supported by analysis of growth
in the agricultural exports of 53 adjusting:
countries from 1970 to 1990, including 14
in Africa (Lele 1992a).

Though both price and nonprice factors
have been significant in explaining the
response of agriculture, price factors have
been found to be more significant in
middle-income countries (where the
manufacturing sector is predominant) than
in those more dependent on agriculture.
By and large, markets work better in the
former, whereas in countries at an earlier
stage of development, in which agriculture
is still predominant, market failures are
common (Faini 1992). These findings
concur with earlier studies on aggregate
supply response, which showed that
nonprice factors are more important than
price factors in determining the long-run
supply response, while price factors are
more important in the short run. More
over, the supply response of individual
commodities tends to be greater than that
of the agricultural sector as a whole, and
the export crop sector typically shows a
greater respoitse than the food crop sector
(Binswanger 1989).

If we consider both the food crop and
export sectors, we get a less bright picture
of the effects of adjustment on growth. At
best per capita food production in 1989-90
seems to have maintained its 1984 level

(World Bank 1992a). Cereal imports, which
increased from 8 million tons in 1980 to 11

million in 1985, declined to 7.6 million tons
in 1990.The large increase in food imports
throughout much of Africa has been

prompted by low international prices for
cereals, overvalued exchange rates, and
changes in consumer preferences resulting
from rapid urbanization. This trend
changed as a consequence of the ban
imposed on imports by Nigeria (which
imported 2 million tons of cereals annually
at the height of its oil boom), combined
with devaluations (see below), which
increased the prices of imported cereals,
and perhaps some supply response to
adjustment in the food crop sector.

Whether reduced food imports have been
accompanied by increased availability of
domestic food supplies remains unclear.
Though food statistics are notoriously
unrehable, there is no evidence that
production of traditional food crops has
increased. Meanwhile, African countries
seem to have become more dependent on
food aid, which reached over 3 million
tons in 1991-92. Even this level does not

accurately reflect food import needs.
According to the US Department of
Agriculture (1991), the amount of food aid
needed to maintain the 1986-1990 average
nutritional level was 6 million tons and

11.4 million tons to satisfy calorie require
ments. Because of logistical problems,
those levels of food aid were not attained,
suggesting that there must be considerable
malnutrition in the region. The extent of
this problem is well documented in
various World Bank reports on food
security in African countries.

Trends in food prices should offer addi
tional clues as to the performance of the
food crop sector. But no uniform pattern
emerges in the movement of these prices
overall in Africa. They tend to be deter
mined by internal supply and demand
forces, and food crop markets tend to be
highly fragmented, a circumstance that has
been made worse in recent years by the
deterioration of already inadequate
infrastructure, lack of market information,
shortage of working capital for the private
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sector, etc. So severe are the infrastructural
deficiencies in Africa that, according to
World Bank estimates, nearly 14% of GDP
is needed just to replace the existing
infrastructure. Taking into account the
limitations these conditions pose in
obtaining price data, the World Bank's
food security reports suggest that during
the 1980s food prices may have shown a
secular increase in West Africa (e.g., in
Nigeria, Ghana, and Cameroon) and a
decline in some East African countries,

such as Tanzania (Lele 1992a). Severe
drought in 1992 across much of southern
Africa led to a substantial rise in maize

prices, making it difficult to discern long-
term trends.

Average annual growth in GDP for Africa
is estimated to have increased from -2.7%

during 1980-1985 to 2.0% in the period
between 1986and the most recent years for
which data are available (World Bank
1992a). Per capita growth in GDP, how
ever, remained negative. This is the
context in which we must view the

evolution of macroeconomic policy in
Africa. Even though considerable progress
has been made in the liberalization of
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markets and prices, savings and invest
ment rates have declined (Figure 3). This is
part of the general pattern that has
emerged in developing countries since
adjustment began (Khan 1990; Corbo et al.
1992),but the rate of decline in savings
and investment seems to be more precipi
tous in Africa than in other regions (Lele
1992a). It is unlikely that the gains made
from price adjustments can be consoli
dated without a substantial increase in

investment, particularly in agriculture and
the rural sector generally.

Experience in Exchange

Rate Adjustment
A central tenet of the adjustment programs
in the 1980s was that the real exchange rate
must be depreciated to restore interna
tional competitiveness. The record of
exchange rate alignment in 24 countries of
sub-Saharan Africa (including 7 CPA and
15 non-CPA countries) indicates that
considerable real devaluation was

achieved in most countries that adopted
structural adjustment programs. As shown
in Figure 4, following a real appreciation
that peaked at about 110 in 1982, the

QCFA countries

All of sub-Saharan Africa

♦Other countries
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exchange rate index declined continuously
and hovered at just over 60 in 1990.

However, the extent of real devaluation
has varied across the region, with coun
tries in the CPAzone generally lagging
behind the rest. Their lack of progress in
significantly depreciating their currency is
attributable to the inability of individual
member countries of the monetary union
to adjust nominal exchange rates. In the
face of budgetary deficits, they can achieve
real devaluation only by reducing prices.
Devarajan and Rodrick (1992)show that
the higher inflation rate associated with
exchange rate devaluation does not
outweigh growth to such a large extent as
to discourage the use of a flexible ex
change rate regime to achieveadjustment
in response to external shocks. The CPA
countries have seen slower growth in their
agricultural exports, because overvalued
exchange rates have reduced their com
petitiveness.

Whether real depreciation translates into
real incentives for agriculture depends on
the extent to which the prices received by
producers reflect the improved exchange

; S
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a
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120 -
DCFA countries

7^ All of sutvSaharan Africa
Other countries

rate regime. In some instances most of the
gains were absorbed by marketing
parastatals (e.g., in Tanzania and Malawi),
thus aborting any hnkage between the
farmgate and the improved macro-
economic environment. To make matters

worse, the prices of inputs have increased
as a result of devaluations, and reductions
in subsidies have imposed a considerable
cost squeeze on farmers. Additional
empirical research is needed at the farm
level to determine the degree to which
price adjustments have improved the
profitability of farming.

The Price of Fiscal Balance
When the trade sector declines, the
government comes under greater pressure
to limit expenditures as a means of
reducing its budget deficit and achieving
internal balance. The tax structure in

Africa has already undergone a marked
shift away from export taxes to sales,
excise, and import taxes. Nevertheless, in
the face of declining export earnings
(prompted by a decline in the international
terms of trade), adjustment has depended
primarily on reductions in expenditures.

Figure 4. Real effective exchange rate index. These figures are annual averages (1987=100).
Source: World Bank (1992a). -
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even when export volumes have
improved.

As shown in Figure 5, budget deficits in
sub-Saharan Africa have been declining
since 1982. For 24 countries the overall

deficit dropped from an average of about
7.5% of GDP in 1981 to just over 2% in
1989, though there were significant
differences among countries. Thus,
whereas Ghana and Mauritius have

exhibited a slight surplus since 1986,
Zambia has experienced deficits of over
20% of GDP, which declined to 13% in
1988.

In the CFA countries, budget deficits were
lower on average, though Cote dTvoire
has recently incurred large deficits,
averaging about 12% in 1990.Rates of
pubhc investment have dropped, since it
has proved easier to cut capital expendi
tures than recurrent costs. The share of

wages and salaries in total expenditures
has remained particularly high in the CFA
countries, where it averaged about 28%.
The deficit in the current account balance
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averaged 16% of GDP in the early 1980s
but declined in the latter part of the
decade. The current account deficit has

shown a declining trend in the 1980s. In
most countries debt repayment has
increased sharply as a share of govern
ment expenditures, with total debt repay
ment for the entire region increasing by
nearly 45% from 1980 to 1990 (World Bank
1992a).

Price Stabilization

Measures
In much of eastern and southern Africa,
food procurement and distribution
programs have had major fiscal or mon
etary effects (depending on whether such
operations were financed by increased
fiscal deficits or increased drafts on the

commercial banks). Liberalization of the
grain markets and reduction of subsidies
on inputs, trucking, and agricultural
processing and finance have been integral
components of adjustment programs for
reducing budget deficits and inflationary
pressures. Several African countries have
made considerable progress toward these

1 r

82 83
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All of sub-Saharan Africa
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88 89

Figure 5. Overall government budget balance.
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ends, though with varying degrees of
success. Kenya, for instance, has moved
more slowly to reform its maize board
than has Tanzania.

Yet the fragmentation of goods, labor, and
financial markets; the extreme deteriora
tion of physical infrastructure and of
national agricultural research systems; and
the slow rate of growth in fertilizer
consumption suggest that pricing and
marketing reforms, though necessary, are
not sufficient to increase per capita food
production. Since population is growing
rapidly and the agricultural sector remains
stagnant, the incidence of poverty is rising.
Even though much of this poverty is
concentrated in rural areas, the safety nets
(e.g., food subsidies) being designed as
part of the adjustment effort are targeted
more toward urban areas. The populations
there are more vocal in politics and pose a
greater problem for governments and their
donors, which tend to focus on the needs
of the urban areas as a means of ensuring
the politicalstability required to carry out
reforms.

a
01

01
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1975 76 77 78 79 80

Declining Investment

INAgricultuke
Government expenditures on agriculture,
transportation, education, and health all
influence the long-term response of
agriculture to adjustment. This sector's
share of total government expenditures
(Figure 6) has generally held up in sub-
Saharan Africa, though in Ghana (where
adjustment has been pursued most
successfully) it has fallen by 6% since 1983
and in Cameroon it dropped from 7.2% in
1987 to 3.3% in 1989.

These declines are partly the result of
shifts in donor resources away from
agriculture toward structural adjustment
and other sectors. In World Bank lending,
for example, the share allocated to agricul
ture dropped from more than 30% in 1980
to 25% by 1989 (Figure 7). The share of
total expenditures going to the social
sector maintained its historic levels in the

1980s, though on a per capita basis it has
declined since 1982. Evaluations of

adjustment lending in the region indicate

81

O CFA countries

Alt of sub-Saharan Africa

Other countries
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Figure 6. Share of agricultural expenditures in total goverment expenditures. Source:World
Bank (1992).
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that the gross rate of eirrollirrent m pri
mary school decreased from 70% in 1980
to 65% in 1988 (World Bank 1992a).Recent
IMF studies support these findings (Heller
and Diamond 1990).

The drop in donor assistance to agriculture
in Africa can be attributed to over-

expectations in the 1970s and a lack of
country-by-country strategies for agricul
tural development, based on a realistic
knowledge of the physical and economic
potential of areas, crops, and activities.
The resulting disillusionment with project
lending, combined with macroeconomic
difficulties in the region, gave rise to fast-
disbursement lending.

The physical infrastructure (transporta
tion, storage, and processing capacity) of
many African countries has deteriorated
significantly. Although considerable
resources are being allocated to the
rehabUitation of road networks, initial
efforts have focused mainly on trunk

o
•o
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Agricu 1tu re

roads. The inadequacy of feeder roads
remains a serious problem.

Budget cuts have taken a heavy toll on
agricultural research systems for export
crops, which were already in decline prior
to adjustment. The shortage of funds to
cover recurrent costs and the tendency of
managers to maintain employment while
reducing real wages has placed severe
limits on research and extension activities.

Moreover, because of import compression
and shortages of recurrent resources,
critical needs for imported agricultural
inputs are not being met.

As a result, growth in fertilizer consump
tion in Africa has been quite low, com
pared to rates in Asia and Latin America,
reflecting a slower rate of intensification in
food production. Budget and credit
ceilings, devised as part of the stabilization
and adjustment measures, are leading to a
considerable credit crunch in rural areas,
as documented in recent studies of the

Total

Structural adjustment

1975 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

Figure 7. World Bank commitments to Africa.
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Sasakawa-Global 2000 Agricultural
Projects in Ghana and Tanzania (Lele
1992b).One desirable development,
though, is the shift in credit availability
from government parastatals to the
private sector. Even so, evaluations of
adjustment programs have so far pro
duced relatively little information about
the impact of financial liberalization on
access to financing needed for inteirsifica-
tion of agriculture (Lele 1992c;Lele and
Adu-Nyako, forthcoming).

An even more fundamental problem is
that the technical expertise needed to
develop agricultural strategies, together
with the political support required to
implement them, has waned, as the
international donor community has
shifted its attention to the environment,
women, poverty, etc. Agricultural devel
opment must be at the center of any effort
to address these concerns. More intensive

use of favorable production environments
relieves pressure on fragile lands, thus
reducing environmental degradation,
while at the same time creating employ
ment and alleviating poverty (including
that of women, who are the mainstay of
Africanagriculture). To make more rapid
progress toward these goals, African
countries need to design and implement
long-term strategies for economic devel
opment. Though the region has consider
ably greater expertise now than at the time
of independence, this has not been em
ployed adequately to address the complex
challengesof adjustment and long-term,
broad-based growth.

Conclusion
Clearly, if sub-Saharan Africa is to main
tain the momentum created by adjustment
lending, substantial increases in invest
ment rates (in the context of sound
strategies for economic growth) will be
essential. The share of agricultural and
rural development in total expenditures

will need to increase. As is evident from

experience in the 1970s, however, greater
expenditures will not be productive unless
they are accompanied by improvements in
the quality of those expenditures and in
the capacity of African countries to absorb
and utilize them effectively. The region
urgently requires further assistance in the
development of trained personnel, institu
tions, and development strategies as well
as in fostering entrepreneurship.
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Fertilizer Subsidies: Balancing

Short-Term Responses

With Long-Term Imperatives
Per Pinstrup-Andersen*
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As is well known, fertilizer subsidies are
widespread in sub-Saharan Africa and in
most other regions as well (Table 1). These
subsidies are of two types: implicit and

During the last few years, the

implicit subsidies on fertilizer

have been reduced

significantly, as countries have

adjusted their exchange rates.

explicit. The former result primarily from
overvalued exchange rates, which have the
effect of making imports, such as fertilizer.

cheaper. During the last few years, the
impliiit subsidies on this input have been
reduced significantly in sub-Saharan
Africa, as countries have adjusted their
exchange rates. Explicit subsidies are those
which are paid for directly or indirectly
from a country's fiscal resources. They,
too, have come down since the mid-1980s,
though to a lesser degree, I believe, than
implicit subsidies.

The question I wish to pose is whether it
makes sense to eliminate explicit subsi
dies. Much of the policy advice being
given to countries in sub-Saharan Africa
these days assumes that it does.

Table 1. Estimated fertilizer subsidy rates in selected countries of sub-Saharan Africa

Fertilizer Subsidy rate {%)' Year

Benin All products 33 1987

Burkina Faso 15-20-15 30 ^ 1985-86

Cameroon AS 43 1987
Cote d'lvoire TSP 0 1987

Gambia 15-15-15 16 1986

Ghana 20-20-20 40 c 1987
Guinea 17-17-17 -i 0 -1 1987
Madagascar 16-16-16 , 17'^ ' ; • 1985-86

Malawi All products 22^ . 1987

Niger 15-15-15 36'' ; . •" 1987

Nigeria Urea 40 1987

Rwanda 17-17-17 29 " 1985-86
Somalia Urea 12 " 1985-86

Tanzania All products 60 1988-89

Togo NPK 65 •' 1987

Zambia Urea 42 " 1985-86

Sources: Shepherd and Coster (1987); International Fertilizer Development Center (1987); Jabara (1990).
' Comparisons of subsidy rates across countries should be made with caution, since these rates were

not calculated on the same basis for each country. -
Determined by government. ,;
Estimated from in-countiy costs.

* Director General, International Food Pohcy Research Institute (IFPRI), Washington, D.C., USA, i
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A Question of Resource
Allocation
One can argue about whether the demand
and price elasticity of fertilizer is high or
low. But there is no doubt that, if the price
of fertilizer increases, the demand for this
input will decUne. The size of the reduc
tion will depend on a number of nonprice
factors. Clearly, any country that allows
fertilizer prices to increase must be
prepared for a reduction in fertilizer
consumption, which in turn implies a drop
in agricultural production.

For any country in sub-Saharan Africa, this
is certainly an undesirable outcome. But,
on the other hand, most are burdened with
large fiscal deficits (though these are
generally somewhat smaller than they
were a few years ago) and must therefore
consider whether fertilizer subsidies really
represent the best use of their limited
resources.

Dealing With Fertilizer

Costs

In dealing with this issue, it is important to
bear in mind that fertilizer subsidies

distort the pattern, not only of fertilizer
use, but of crop production as well. That
being the case, then why are they so
common in sub-Saharan Africa? Part of the

answer to this question is that the price of
fertilizer for African farmers is very high.
As indicated in Table 2, the ratio between
the price of nitrogen and that of grain
varies between 6 and 11 in various African

countries, compared to only about 2 or 3 in
Asia. The price African farmers pay for
fertilizer, relative to the price they receive
for their output, is thus much higher than
in Asia.

The High Price of Fertiuzer

Imports

The reasons for this are well known. First,

the price of importing fertilizer tends to be
at least twice as high in sub-Saharan Africa

(though it varies by country) as in Asia
(Table 3). What mainly accounts for this
large difference is the small volume of
fertilizer that most African countries

import, which increases their transporta
tion costs and weakens their bargaining
position in negotiating for lower prices. As
indicated in Table 4, almost half of the 40
countries analyzed imported less than
5,000 t of nutrients annually in the mid-
1980s, with only one country importing
more than 100,000 t.

One possible solution is regional coopera
tion in international fertilizer procure
ment, which would enable African coun
tries to ship larger quantities and thus
reduce their shipping costs, while at the
same time strengthening their bargaining
position. Another advantage of such an
arrangement is that it would facilitate
participation by the private sector in
fertilizer distribution. At present the
volume of fertilizer imported by each

Table 2. Ratio of farm-level prices of
nitrogen fertilizer to maize grain prices in
sub-Saharan Africa and other regions

Price ratio

Africa
Cameroon

Ghana

Kenya
Malawi

Tanzania

Zambia

Zimbabwe

Asia

India

Pakistan
Philippines
Thailand

Latin America

Brazil

Chile

Mexico

7.3

8.0

5.0

11.1

6.0

2.8

7.2

2.1

2.6
2.9

7.9

6.0

4.4

1.6

Sources: CIMMYT (1990); Byerlee, these
proceedings; Lele et al. (1989).
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country is insufficient to permit competi
tion within the private sector. For various
reasons, then, it would be advisable to
incorporate international fertilizer pro
curement into the schemes currently being
promoted for regional integration and
trade.

The High Costs of

Fertilizer Distribution
A second reason for high fertilizer prices
in sub-Saharan Africa is the high cost of
distributing this input—commonly twice
that in most Asian countries (Table 5). This
is the result of high transportation costs,
which in turn are a consequence of
insufficient physical infrastructure, among
other factors. One is the small volume,
which increases the cost of shipping
fertilizer into the country (as mentioned
above) but also within the country.
Another is the inability of the public sector

Table 3. Costs of Importing fertilizer in
sub-Saharan Africa and Asia, 1985-86

Product

Price

(US$, c.i.f.)

Africa
Burkina Faso 15-20-15 318 ^
Ghana AS 103

Madagascar 16-16-16 219

Rwanda 17-17-17 252''
Sudan Urea 138

Tanzania Urea 240 .

Zambia Urea 255

Asia

Malaysia Urea 128

Plulippines Urea 178
Sri Lanka Urea 115

Thailand Urea 170

World Urea 136

Source: Shepherd and Coater (1987).
® Exfactoiy, Abidjan, Cote d'lvoire. The coat

at the border waa $345.
c.i.f. Mombaaaa. The coat at the border
waa $425.
c.i.f. Dar-ea-Salaam. The coat at the border
waa $330.
f.o.b. northweatem Europe.

to operate fertilizer distribution systems
efficiently and to foster competition within
the private sector distribution network.
High storage costs also increase the '
expense of fertilizer distribution.

A large part of the solution to this prob
lem, of course, is to invest more in rural
infrastructure, especially roads, and thus
lower transportation costs. Another
important step is to privatize fertilizer
distribution but in such a way as to assure
competition. Governments can contribute
to this end by providing information and
at least some of the necessary marketing
facilities. Without competition the private
sector fertilizer distribution system may be
no more efficient than the public sector
system it replaced, and monopoly profits
are likely to contribute to higher market
ing costs.

In both the macro and sectoral policy
reforms implemented in Africa, Latin
America, and a few Asian countries during
the last seven or eight years, the liberaliza
tion and privatization of domestic markets
have figured very importantly. In most
cases, though, the implementation of this
approach has been flawed. One reason for
the general failure of efforts to liberalize
and privatize markets is that not enough
attention has been given to the role of

Table 4. Distribution of fertilizer imports,
by size, in sub-Saharan Africa, 1984-1986

Size Number Share of

(000 t of of total

nutrients) countries imports (%)

Less than 5 17 3

10-20 6 5

10-20 5 7 :

20-50 6 19

50-100 5 . 33 : ;

More than 100 1 33

Total 40 100

Source: Bumb (1991).
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government. On this issue one generally
hears two opposing views—that the
government either should or should not
have total control—^neither of which is

particularly useful. What developing
countries need is some kind of balance

between the two extremes.

What they often have, however, is unpre
dictable government policies and unstable
institutions. Under these circumstances,
private entrepreneurs have been unwilling
to invest in input distribution. Thus, the
first challenge for governments is to find
the appropriate policies and work toward

greater stability in their institutions and
policies. Only then will it be possible to
make any headway in privatizing input
distribution.

So far, efforts to accomplish this end have
been hindered by mutual distrust between
the public and private sectors. The public
sector generally believes that fertilizer
distribution, as well as the marketing of
food, are too important to be left to the
private sector. Because creating monopo
lies in these activities is perceived as being
easy, governments often prefer to keep

Table 5. Costs of fertilizer marketing and distribution in Africa and Asia

Costs (US$/t)

Fertilizer

Distribution

system
Internal

transport
Total

marketing

Africa
Burkina Faso 15-20-15 Public 41 77

Gambia Urea Public 11 117

Ghana AS Public 42 107

Madagascar 16-16-16 Public 56 124

Rwanda 17-17-17 Public 41 268

Somalia Urea Public 17 57

Sudan Urea Public 40 165

Tanzania Urea Public 124 246

Zaire d Public 44 107

Zambia ;; Urea Public 47 92

Zimbabwe , . AN Private 20 78

Asia

China All fert. Public 9 18 J-'

India Urea Public 22 56-:fii

Urea Private 19 53

Indonesia Urea Public 33 65

TSP Public 25 46

Korea Urea Public 12 52 :

21-17-17 Public 12 . SOCTUiP'-i

Malaysia . Urea Public 5 :37^ i

Urea Private 10 46;h£PlI

Nepal Urea Public — 27

20-20-20 Public —

2851•'oW

Philippines Urea Private 7 • - 72r

14-14-14 Private 7 ^ :.: .73e..;-o2

Sri Lanka Urea Public 6 : / -; a;45bc.:i. "

MOP Public 6

Thailand Urea Private 7 • . 60*^ '
20-20-20 Private 7

Source: Shepherd and Coster (1987).
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them under tight control. The public
sector's unwillingness to reduce its
involvement with input distribution and
food marketing naturally discourages the
private sector from investing.

One policy that inhibits the privatization
of fertihzer distribution is the practice of
panterritorial pricing, which causes major
distortions both in the distribution and use

of this input. AsI understand it, this policy
is still followed in a number of countries in

sub-Saharan Africa,even though its
drawbacks have been well documented. A

far better approach is to free up price
formation and take steps to assure compe
tition, so that prices will be set in accor
dance with competitive market forces.

Another problem that greatly complicates
privatization is the tendency of govern
ments to subsidize the distribution of some

portion of the fertilizer allocated to certain
regions. Since it is often not clear which
regions are concerned and what quantity
of fertihzer is involved, entrepreneurs
trying to compete with the public sector in
fertilizer distribution are at a decided

disadvantage.

A related problem is the distribution by
government of fertilizer imported as
foreign aid. In the past this source has
accounted for a large share of fertilizer
imports in sub-Saharan Africa. Since this
fertilizer can be made available at any
price—from zero to the free-market
price—^its release into the market can do
serious damage to any effort to privatize
distribution. Aid projects, including the SG
2000Projects, can contribute to this
problem, if they make fertilizer available
to participating farmers at subsidized
rates. In doing so, they make it more
difficult for entrepreneurs to compete in
the same market. An important issue, then,
is the role of the public sector—including
the various projects it sponsors—^in trying

to promote private sector involvement in '
fertilizer distribution.

Another common problem is that govern
ments maintain control over fertilizer

imports, while at the same time liberaliz
ing or privatizing domestic distribution.
This makes sense where the quantity
imported is so low as to make competition
in the private sector impossible. In that
case there can be only one importer. The
way to get around this difficulty, as I
suggested earlier, is through regional
cooperation.

The main drawback to an approach in
which goveriunent controls imports and
privatizes distribution is its unpre
dictability. Private distributors have no
way of knowing whether the government
wUl import enough fertilizer and whether
it will arrive on time. Decisions about the

quantity are part of the whole process of
allocating foreign exchange. Because of the
inherent uncertainty of this process, the
amount imported may be too little and too
late, making matters extremely difficult for
the domestic private sector.

A number of other things have gone
wrong in the implementation of market
liberalization and privatization. Apart
from the ones I have already mentioned,
there are many other barriers to private
sector participation and to competition in
domestic markets. One is the tendency of
governments to maintain large fertilizer
stocks. The private sector often cannot
predict when these wUl be released or
what will be their price.

A further problem is governments' failure
to coordinate input and output price
changes. Usually, a large share of changes
in the import price of fertilizer are
transmitted quickly to the price paid by
farmers, while price transmission for
output is more likely to be incomplete and
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slow. Recent developments in Tanzania
provide an example of the results. The
government liberalized with respect to
macroeconomic policy (devaluing the local
currency and thus driving up the price of
fertilizer), but the price of maize did not
rise correspondingly. Farmers and private
distributors of fertilizer were caught in
the middle.

Other Reasons for

Fertilizer Subsidies
The high cost of fertilizer in sub-Saharan
Africa is perhaps the central reason for
maintaining subsidies, but there are a
number of others as well. One of their

purposes is to compensa te for low output
prices. There is much debate about
whether it is better to subsidize inputs or
outputs. In seeking an answer to this
question, governments should first specify
their goals. Are they concerned with
transferring income to resource poor
farmers or to consumers or with produc
ing more food? Having defined their goals,
policy makers can then determine by
means of a certain set of elasticities which

approach to pursue.

Another common purpose of fertilizer
subsidies is to make this input more
readily available to small farmers and thus
fulfill an equity goal. I doubt very much
that subsidies are an efficient way of
transferring resources to the rural poor. In
fact, figures on actual fertilizer use show
that, on the contrary, where this policy is
applied, resources are transferred more
to farmers that are well off than to the

rural poor.

It is also frequently argued that subsidies
on fertilizer and other modern inputs are
needed to promote their adoption. This,
too, would seem to be a weak argument.
Why should farmers be given fertilizer at a
lower price to compel them to adopt new
varieties that are highly responsive to this

input? As the response function changes,
farmers will automatically and quite
rationally demand more fertilizer.

One can make a case for subsidizing new
inputs for a certain period, based on the
argument that farmers do not yet have
sufficient information to make decisions

about these inputs. That being the case, the
argument goes, the adoption of new
varieties, fertilizer, and pesticides is too
risky in the absence of at least temporary
subsidies. My own travels in Africa
suggest to me that farmers there already
know quite a bit about fertilizer, though
arguably they could be taught more about
the finer details of its application.

Another argument in favor of subsidies
has to do with credit. Its limited availabil

ity to small-scale farmers greatly reduces
their opportunities for purchasing inputs.
One way around this problem is to make
fertilizer available to smallholders at low

cost. 1would argue, however, that this is
only the third or fourth best solution. If
farmers need credit that badly, then why
not make credit programs work?

There are other arguments for subsidies
(that they can help prevent declines in soil
fertility, for example),but 1have covered
the main ones. Let me now briefly summa
rize the lessons we can draw from the

literature and from experience with
fertilizer subsidies.

A Summary of Policy

Options
In the absence of subsidies, African
farmers pay very high prices for fertilizer.
The unsubsidized price at which this input
can be made available to them must be

brought down.

Governments can take various steps to
achieve this end (including investment in
physical infrastructure to reduce transpor-
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tatiori costs), but often there will be limits
on how much they can do. For example, a
landlocked country, such as Malawi, can
do little to reduce the costs of transporta
tion through neighboring countries,
though obviously it should choose the
least expensive route.

In the short term, there is a place for
fertilizer subsidies to compensate for the
various factors that result in very high

Though I have no doubt that

liberalization and privatization
are the right goals, 1 am not at
all certain we know how to

achieve them.

prices. Countries that take this route,
however, may further complicate the
alreadydifficult matterofallocating scarce
fiscal resources. In countries that have
maintained large, explicit subsidies on
fertilizer in the past, a commonway of
dealing with this problem is to reduce
fertilizer imports—not so much to save
foreign exchange as to reduce the amount
paid in subsidies once the fertilizer is in
thecountry.While thus balancing a policy
of subsidizing fertilizer with the need for
fiscal responsibility, these countries import
less fertilizer than farmers wiU demand.
The result is lower agricultural production
and a distribution system that is not based
on the market and is costlyand inefficient.
This approach also creates possibilitiesfor
rent-seeking and distortions of various
kinds.Mypointhere is that, in considering
the possibility of short-term subsidies on
fertilizer, policy makers must do so in the
broader contextof allocating fiscal re
sources.

Another issue is whether the limits on
fertilizer use are relatedmore tosupply or

demand. I do not think we have general
agreement on this issue, and the reason we
do not is that, in such a large and diverse
region as sub-Saharan Africa, the situation
varies over time and among countries. The
only way to deal with this issue is to
examine specific cases within particular
time frames. In most cases it will probably
turn out that farmers' limited access to the

right kind of fertilizer at the right time is
just as important a constraint as the
fertilizer price.

What policy options are open to govern
ment decision makers, then, as they try to
make this input more readily available to
farmers at a reasonable cost? The first is to

pursue opportunities for regional coopera
tion in international fertilizer procure
ment. The second is to facilitate

privatization and competition in fertilizer
distribution. Though I have no doubt that
liberalization and privatization are the
right goals, 1am not at all certain we know
how to achieve them. Obviously, much
more work needs to be done on the

implementation of this second policy
option.

Other important requirements are more
predictable policies and more stable
institutions. Two specific measures that
need to be taken are the elimination of

panterritorial pricing and increased
investment in infrastructure. This latter

measure is an expensive one but essential
if we are to get at the fundamental causes
of high fertilizer prices rather than just
treating the symptoms. If rural infrastruc
ture does not receive the attention it

deserves, then 30years from now those of
us who can still attend a meeting like this
will be here again, asking ourselves why
greater investments were not made in
rural roads, information, storage, credit
facilities, research, and all of the other
things that are essential for transforming
African agriculture.
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The big question is where to get the money
for these investments. To a large extent
this issue is the classical one of balancing
short-term solutions with long-term goals.
More specifically, how much of their
current expenses on fertilizer subsidies can
African countries divert to the longer term
solution of investing in infrastructure?
Obviously, there is no simple answer, and
each country will have to deal with this
question as best it can. Of course, the
World Bank and aid agencies, such as the
US Agency for International Development,
could make matters somewhat easier for

them by making more funds available for
developing infrastructure and by extend
ing the grace period for loans for this
purpose.

Another issue that must be dealt with

more effectively is that of credit, not only
for producers, but for private marketing
agents as well. The latter cannot be
expected to to take over fertilizer market
ing with no access to credit, storage
facilities, and the other things they require
in order to operate efficiently. In support
ing private sector involvement, the
government should help improve its
access to credit.

In closing 1will repeat that I am not
opposed to fertilizer subsidies as a tempo
rary measure to compensate for the factors
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that account for high prices. What I do
question is the use of these subsidies as an
alternative to longer term efforts to deal
with the problems that keep prices high.
The longer these problems go unresolved,
the longer African countries will experi
ence low productivity in agriculture and
be saddled with the heavy financial
burden of fertilizer subsidies.
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Food Price Stabilization: The Relevance

OF THE Asian Experience to Africa
C. Peter Timmer*

The images of Africa played out in the
American media portray a continent mired
in poverty and famine, prone to drought
and tribal warfare, and burdened with a
coloniallegacy of inept and even venal
governments. The news from Africa
is never good. By contrast, the Asian

Using markets to stimulate

growth is not the same thing as
governmental disengagement
in favor of "free markets."

countries on the Pacific Rim are seen as

so successful that they now challenge
American economic interests. "Where

Tigers Breed" was the banner headline
across the front page of TheEconomist's
Survey of Asia's Emerging Economies (16
November 1991). A contagion of rapid
economic growth seems to be spreading
from Japan through the arc of East Asia all
the way to the far tip of Southeast Asia.
Nearly all of the countries in this region
have learned how to use markets to

stimulate their economies, and nearly all
are growing rapidly.

Using markets to stimulate growth is not
the same thing as governmental disen
gagement in favor of "free markets," a
concept so dear to the heart of neoclassical
economists. From Japan to Indonesia,
governments gave early priority to
agriculture, especially to raising the

productivity of rice farmers to ensure food
security. Simultaneously, investments
were made in improving the efficiency of
domestic marketing systems, especially in
rural areas, but governments continued to
intervene to assure stable prices. Interna
tional markets are used as the outlet for

exports, especially labor-intensive manu
factured goods, but in the early stages of
industrialization the domestic market was

reserved for local firms to leam how to

manufacture high-quality products.

The contrast with governmental develop
ment strategies in Africa is sharp. Almost
universally across the continent, agricul
ture and rural infrastructure have been

undervalued; governments have at
tempted to displace markets rather than
invest in improving their efficiency; the
manufacturing sector has served mainly to
substitute for imports; and competitive
ness in world markets has been lost in

sector after sector.

At one level it is easy to say that the
African development paradigm has failed
and the Asian model has succeeded. But it

is a much more difficult task to say in what
way the Asian model might actually be
applied in specific African contexts. This
paper proposes to narrow the question in a
number of dimensions to make the task

more manageable. In particular the paper
focuses primarily on Southeast Asia, on
agricultural development, and on the use
of policies for stabilizing rice prices
to provide food security at the national
level. The focus on Southeast Asia

.* Thomas D. Cabot Prnfessor of Development Studies, At-Large, Harvard University, Cambridge,
Massachusetts, USA.
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deliberately juxtaposes the region along the
Pacific Rim that faced the least-favorable

prospects for development in the 1960s
with the newly independent states of
Africa, for which such high hopes existed at
the same time.

Since 1960, the rice-based economies of
Southeast Asia have outpaced the coarse-
grain and root-crop-based economies of
sub-Saharan Africa. Yet compared with
Southeast Asia in the early 1960s, Africa
had definite advantages. In 17 countries of
the region, with a total population in 1960
of 144.2 million, income per capita aver
aged $437 in 1989 US dollars. This income
was one-sixth larger than in four countries
of Southeast Asia in 1960—^Indonesia,
Thailand, the Philippines, and Malaysia—
which had an average income per capita of
$376 in 1989 US dollars. The population in
these four countries totalled 157.5 million.^

Although the populations of the two
regions being compared are similar in size,
their control over natural resources is not.

Land area per capita, for example, is five
times larger in the African sample than that
in the four countries of Southeast Asia,

despite the vast, thinly settled regioi"ts of
Kalimantan, Sulawesi, and Irian Jaya in
Indonesia. In the mid-1960s, many mem
bers of the development profession were
pessimistic about the prospects for South
east Asia. Mass poverty and famine seemed
the most likely outcome for Indonesia, the
largest country in thisregion.^

History did not play out as expected. In
spite of the advantages they possessed in
the 1960s, African countries did not
achieve rapid economic growth. By 1989,
per capita income in the same 17 African
countries had fallen to $334,a drop of 24%
from the 1960level. During the same
period, per capita income in the four
Southeast Asian countries had risen to

$762, a gain of 103%. In 1992many special
ists in African development no longer
remembered that the continent had indeed

been richer than Southeast Asia just three
decades before.^

What accounts for such divergent paths of
development? This paper argues that at
least part of Africa's failure and Southeast
Asia's success can be attributed to differen

tial treatment of agriculture. Two dimen
sions are important. First, because govern
ment policy makers maintained a
macroeconomic environment that sup
ported exports. Southeast Asia invested
heavily in building a comparative advan
tage in a wide range of agricultural
exports. The contrast with Africa is
striking.

Much can be fearned from Asia's experience
of changing its long-term comparative
advantage in export commodities through
investments in research, training and market
development over the past three decades. For
example, Thailand, Pakistan and Vietnam are
routinely selling rice throughout Africaby
outcompeting African farmers even after
international and internal transport charges

The African countries used for this comparison, in increasing order of income per capita in 1976, are
MaU, Burkina Faso, Chad, Malawi, Zau-e, Niger, Tanzania, Madagascar, Kenya, Cameroon, Sudan,
Nigeria, Senegal, Zambia, Zimbabwe, Ghana, and Cote d'lvoire. These are all the countries in sub-
Saharan Africa with 1960 populations of 3 milhon or more, with the exception of Ethiopia,
Mozambique, and Uganda. Data for these three countries are not available for much of the period of
comparison.
See in particular the gloomyassessment by Gunnar Myirial of Indonesia's prospects that appeared in
Asian Drama in 1968.

This reminder of Africa's advantageous starting point was given at the Winrock Seminar on African
Development, which was held on 27-29 May 1992 and sponsored by the US Agencyof International
Development. Of courae, the point is much stronger if all of Asia is included rather than just
Southeast Asia. In particular. South Asia, with its 1.1 billion inhabitants, was stUI poorer in 1990
than sub-Saharan Africa in the same year (Woidd Bank 1992).
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are taken into account. Moreover, Nigeria,
Kenya and many other countries are import
ing palm oil from Malaysia to meet their
growing demand for cooking oil. This is
especially humbling to Nigeria because at
independence in 1960, it was the world's
leading producer and exporter of palm oil.
Today, Malaysia's production of palm oil is
about ten times larger than that of Nigeria.
(Eicher 1992, p. 80)

Second, governments in Southeast Asia
actively sought to provide food security to
domestic consumers, both urban and rural.
Their ability to do so had both economic
and political roots.Because populations
were large in relation to agricultural
resources and because domestic rice

consumption was large in relation to
supplies available in world markets,
countries in Southeast Asia were forced to

develop successful rice intensification
programs to ensure domestic food
security.

This food security was implemented in the
short run through policies that stabilized
rice prices-—the narrow topic of this paper.
But these policies would have been
impossible to sustain without rising
productivity in the domesticriceeconomy.
The broader argument of thispaper—that
food price stabilization is a crucial determi
nant of investment rates and subsequent
economic growth—is also, in the context of
Southeast Asia, an argument for substan
tial investment to raise productivity in the
cultivation of food staples.

The multistaple food economies of Africa
differ markedly from the irrigated rice
economies of Southeast Asia. This paper
sets out to identify the crucial linkages
between stabilizationof ricepricesand the
consequent stimulus to economic growth,
and it asks whethersimilarlinkages canbe
established in the agricultural environment
of Africa. If the rice economy of Asiais
sufficiently different from food systems of
Africa, which are based on maize, millet.

sorghum, cassava, and yams, substantial
doubt will be cast on the relevance to <

Africa of the growth models that propel
Southeast Asia. Unless new growth
models can be discovered specifically for
the African context—and in 30 years of
trying, they have not been—such doubts
are very troubling. We may be in the
awkward position of knowing that
agricultural development and stabilization
of the domestic food economy are neces
sary for rapid economic growth but not
knowing how to do it in Africa.

The Analytical Case for

Stabilizing Food Prices
Farmers, consumers, and governments
agree that stable food prices are a good
thing. Farmers want highand stable prices;
consumers want lowand stable prices; and
governments often end up trying to do
both and succeeding at neither. Failed
efforts to stabilize food prices by control
ling markets, displacing middlemen, and
subsidizing consumers are almost cer
tainly more harmful to economic develop
ment than no stabilization efforts at all.

The empirical demonstration of this reality
during the 1970s and 1980swas a major
factor in the revival of interest in agricul
tural price policy with a greater market
orientation.

Two schools of thought have dominated
the debate over agricultural pricing. The
neoclassical approach favors free trade
with world markets to maximize the

efficiency of resource allocation. Structural
approaches have tended to ignore the
efficiencydimensions of agricultural
pricing in favor of the consequences for
income distribution. Neither approach is
fully relevant in the Asian context, where a
single food commodity, rice, dominates
the patterns of both production and
consumption. Instead, an approach based
on the macroeconomic, dynamic, and
political consequences of price stabiliza
tion provides a more realistic basis for
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evaluating the benefits of pricing
interventions.

The stabilization approach is a challenge to
the consensus among economists that the
gains in welfare brought about through
price stabilization, though identifiable
theoretically, are not very important
empirically, relative to the costs govern
ments must incur in order to stabilize

prices.^ Three innovations proposed during
the late 1980s in the analysis of policies
designed to stabilize food prices—two
microeconomic and one macroeconomic—

make it possible to reach very different
empirical conclusions.®

Price Stabiuzation and

Farmer Behavior

The first innovation is to consider the

fanner as an investor rather than the

manager of a static stock of assets and a
flow of variable inputs. The model of
"farmer as manager" is the basis of nearly
all theoretical and empirical assessments of
risks from price and yield instability.
Clearly, this model excludes important
elements in farmer decision making that
are strongly influenced by these risks,
especially expectations about future returns
and patterns of investment in physical and
human capital. Transforming the problem
into one of portfolio analysis of dynamic

investment decision making enormously
complicates the analysis of risk, even when
it is restricted to farm-level issues.®

Unforeseen instability in food prices is
likely to cause reduced investment in both
human and physical capital. At the farm
level, price instability leads to lower
investments than are optimal in production
for the market, relative to production of
subsistence crops, and to lower investment
in productivity-enhancing soil amend
ments, irrigation and drainage facilities,
land leveling, new technology, and in
commodity-specific knowledge and skills.
Farmers also invest in processing and
marketing equipment—^small mills,
motorcycles, and trucks—that allow them
to increase the value added of their sales

through better quality or timeliness of
delivery. Substantial instability in prices
makes such investment riskier than is

optimal for the society as a whole.

The displaced investments are likely to be
reflected in lower savings rates from farm
incomes, because rural credit markets
usually do not offer efficient financial
intermediation.'' There is also likely to be
some displacement of work, and hence
earned income, in favor of greater leisure.
Both the added consumption from dis
placed savings and increased leisure

This is the key conclusion in Newbeiy and Stiglitz (1981), in Stiglitz (1987), and in Bigman et at.
(1988). The latter authors, for example, in their discussion of Just's (1988) arguments forprice-
stahdization policies, make the following comment: "Attempts to quantify the net (efficiency) benefits
of institutional attempts to reduce risk, Uke commodity price stabilization or quota policies, suggest
that they are usually small and often negative" (p. 461). Similar conclusions are reached by Runge
and Myers (1985) and Helms (1985).
The analytical approach discussed here was fii-st outlined in Timmer (1989). Elements of the concern
over adverse effects of pi'ice instability on the niral economy, however, have deep roots. Schultz
(1945) contains an early analytical treatment of the inefficient allocation offarm investments in the
face of price uncertainty. The firet specific application was the "foi'ward pricing" model of Johnson
(1947).
See Morduch (1991) and Rosenzweig and Wolpin (1989).
It is important to note that rural savings rates must be "corrected" for the impact of large transitory
incomes on patterns ofpeimanent consumption. Savings rates appear to be higher where transitory
incomes form a large share of total income, but these savings ar-e for consumption smoothing, not
productive long-terminvestments.See Morduch (1991) foran elegant demonstrationofthis effect in
the case of India. There is also a macroeconomic equivalent due to instability in export earnings.
Dawe (1992) has shown that gr-eater instability leads to higher levels of aggregate savings but to a
diminished "quahty" of investment and hence to a lower rate of economicgrowth.
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contribute to the welfare of the farm family,
but the shift in allocation of time and

resources because of price instability is not
optimal for economic growth.

Investments by the private sector in
marketing infrastructure are also damp
ened in the face of price instability, and
there is a shift toward short-ruir investment

in speculative ventures rather than in
facilities with a longer term payout. The
lack of investment in marketing, and its
more speculative character, have a particu
larly negative impact on economic growth.
Development of an efficient marketing
system offers increasing returns because of
lowered transaction costs and improved
information. Many of these important
benefits of investment in marketing systems
cannot be captured by private investors,
thus requiring that some investment in
marketing be treated as a public good.

No farmers anywhere in the world have
stock markets in which they can choose a
portfolio of farm assets that can match their
personal risk preferences. They are mostly
stuck with the farms they have. Nor can
yield or price risks be hedged in existing
markets at reasonable costs. Asymmetric
information makes crop insurance a very
expensive option, one that is frequently
nonexistent. Futures markets have very
short time horizons; they are adequate
perhaps for the short-run allocation of
inputs but not for longer run investments
decisions in which price uncertainty is a
major impediment.® Evenin developed
countries, few farmers use futures markets
to offset their price risks. Stiglitz (1987)
speculates that traitsaction costs might be
too high; farmers might feel an informa
tional disadvantage relative to large
traders; and they might fear manipulation.

Lack of liquidity can also create risks when
new market information causes prices to
change more than trading limits permit.
This lack of liquidity is an impediment to
those farmers who do want to use futures

markets; most do not or cannot.

Farmers everywhere talk about two kinds
of risks—from the weather and from the

market. The craft of farming, the skills
passed from one generation to the next, is
to a large extent the lore of coping with
nature in the context of the soils and seeds

at the disposal of the household. Coping
with market fluctuations requires different
skills and resources, and this ability to deal
successfully with changing markets is often
missing or underdeveloped in rural
households. In addition, farmers perceive
an important difference between weather
and market risks. The former are unavoid

able and not the responsibility of the state.
Farmers must learn to cope with them to
survive. But market risks have the appear
ance of human action. They are mediated
by traders, can visibly be exacerbated or
attenuated by government actions, and
seem always to favor the well-off. Univer
sally, farmers clamor for governments to
relieve them of the risks from price instabil
ity so that they can concentrate on the real
business of farming. Universally, govern
ments respond to these pressures as soon as
economic circumstances and political
balances permit.^

Price Stabilization and

Consumer Behavior

The second microeconomic innovation is in

modeling consumer behavior. It is clear
empirically that consumers value price
stability, because they are willing to pay
higher prices for food, on average, in return
for guaranteed reliability of supplies and

See Crawford (1988) for a model that demonstrates the downward bias in investment under such
circumstances.

See Lindert (1991) for a histoiical review of agidcultuml piicing policies and a statistical test of tlie
various political models that explain their evolution.
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prices. And yet standard models of
consumer surplus suggest that consumers
might actually gain from price instability,
although the result depends on the shape
of the demand curve (Samuelson 1972).

At least two factors are missing in these
standard models. First, the transaction
costs involved in reallocating expenditures
to find a new, optimal consumption
bundle when price changes are not
included in the analysis. This failure to
include the transaction costsof budget
reallocations holds even when full house

hold production models are used that
include time as a basic constraint on

income.Because the poor typically have
a lower wage and hencelower opportunity
cost of time, these transaction costs are less
of an unpediment to reallocatingexpendi
tures than for the rich. Empirically, the
poor would be expected to be much more
price responsive than the rich in their food
purchases, even controlling for the income
effect of price changes.^'

In addition, stable food prices may be
psychologically satisfying, especially for
urban consumers who must purchase all
of their food from the market. The anxiety
that comes from lack of confidence in the

availability and cost of staple foods
contributes directly to lowering consum
ers' welfare, irrespective of the quantities
purchased and prices paid for the food
itself. Of course, there is no market where
consumers can "buy" food price stability
and the confidence that comes with it.
Only government intervention in the

formation of food prices can provide such
stability, which makes food price stability
a classic example of a public good. The
economic rationale for public goods and
their provision by the public sector is well
established and creates a direct argument
for government intervention to stabilize
food prices if the costs of intervention are
not larger than the benefits.

The political and psychological dimen
sions of instability in urban food prices

Price policies that stabilize the

market balance between food

supply and demand contribute

directly and substantially to
improved social welfare.

should not be dismissed as "uneconomic."

Fear of food shortages in urban areas
evokes a universal and visceral reaction.

Governments are held accountable for

provisioning cities at reasonable costs, and
citizens have repeatedly demonstrated
their capacity to bring down governments
that fail in this obligation.It is acute food
shortages—not the average level of food
prices—that induce antigovernment
panics. Sharp increases in food prices are
simply the reflection of these food short
ages. Price policies that successfully avoid
such episodes by stabilizing the market
balance between food supply and demand
contribute directly and substantially to
improved social welfare. This higher level

Tlie standard Becker-type models include time as a constraint on liousehold activities (some of wliicli
are for wages, while others are nonwage activities carried out within the household), but the decision-
making process itself has never been included as one of those activities.
This factor alone could account for the ovei-whelming prevalence of "cui-vature" in the Slutsky matrix
for basic foods. See Timmer (1981) for the basic argument and early evidence that the pure
substitution effect of a change in food prices is systematically larger in absolute terms for the poor
than for upper-income households. Alderman (1986) and Wateidield (1985) review more recent
empirical work.
See Kaplan (1984) for a fascinating historical account of the relationship between urban masses and
theii' inilera with respect to provisioning of basic foodstuffs.
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of social welfare is also reflected in a more

stable political economy, with its attendant
positive impact on investors' expectations.
With appropriate policies on other issues,
these positive expectations on the part of ,
investors can be translated into faster

economic growth.

The Macroeconomic Effects

OF Price Stabilization

The third innovation in the stabilization

approach is to include in the analysis the
dynamic consequences for investment and
the macroeconomy of unstable food prices.
Tracing the macroeconomic ramifications
of price instability is complicated. General-
equilibrium analysis is needed with
dynamic investment functions, and these
must be influenced by stability-sensitive
expectations.^^ Though difficult to do,
incorporating these dynamic factors into
both the micro- and macroanalyses offers
the opportunity to examine the impact of
price-stabilization policies on agricultural
development and economic growth. The
static, microbased models typically used to
analyze price stabilization policies simply
do not address these issues; they are
incapable of assessing the consequences for
the economy of widely implemented price-
stabilization policies—consequences that
policy makers actually worry about.

The benefits from stabilizing the prices of
basic foodstuffs, or other agricultural
commodities with significant
macroeconomic linkages, are considerably
larger than those reflected in the models
that have been used so far to analyze
relative costs and benefits of price-stabili^-
zation programs. Though little is known
yet about the empirical size of the dynamic
and macroeconomic benefits of stability, it
is difficult to agree that they should be

ignored in the evaluation of such programs.
The pervasive, indeed universal, tendency
of Asian governments to stabilize their
domestic rice prices in relation to unstable
world market prices for rice suggests that
the benefits may be very large. The rapid
economic growth in many of these coun
tries argues that the impact of short-run
efficiency losses and budgetary costs on
growth cannot be too large, at least if the
price-stabilization program is well de
signed and implemented.

In the African context, there are two
important questions: 1) does the analytical
support for policies that stabilize food
prices hold only for rice economies? and 2)
is the implementation of such policies
inherently more difficult and expensive in
multistaple food economies? If the benefits
are smaller and the costs are larger in
African food systems, stabilizing food
prices might not be necessary or desirable.
But if food prices are not stabilized, how
can the investment climate be stabilized for

farmers and urban industrialists? How can

consumers be assured of food security?
What would stimulate the dynamic
linkages between agriculture and industry>
which have been the basis of rapid eco
nomic growth in East and Southeast Asia?

Agricultural Pricing in

Rice-Based Economies
Getting prices right seems so easy. The
opportunity cost of a commodity is its
value to a society, and the price should
reflect this value, Few prices for food
staples are actually set in this manner.
Farmers argue that prices should cover
their costs of production; consumers
demand that prices should be within their
purchasing power; and governments insist

The macroeconomic dimensions of price stability are stressed in Ravi Kanbur's review of the
Newbery-Stiglitz book. See Kanbur (1984). The extreme difficulty of building dynamic investment
factoi-s into general-equihbrium models of agricultural pricing can be seen in de Janvi-y and Sadojjlet
(1987) and Dawe (1991). ? ,r
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that food prices are too important to leave
to the impersonal forces of the market. In
the face of such conflicting demands, the
right price for food is not so obvious
after all.

The Efficient Price

Central to any discussion of price policy
for staple foods is the border price, the
price for the commodity in international
markets, with suitable adjustments made
for transportation costs and quality to
make the delivered commodity competi
tive with the domestic commodity under
discussion.By assumption, if no policies
are introduced to alter domestic prices,
competition from the international market
will force equality between the border
price and the domestic price. With no price
interventions, the nominal protection
coefficient (NPC) should be approximately
equal to one (allowing for small differences
in quality and transportation costs).^®

The border price paradigm used by
neoclassical economists to analyze the
efficiency of pricing policies argues that
NPC = 1 is the optimum. Any deviation
from this unitary value—whether NPC < 1
to favor consumers or NPC > 1 to protect
farmers—incurs efficiency losses, because
decisions about rice consumption and
production do not reflect the opportunity
cost of the commodity to society—that is,
its value at the border as an export or an
import.

Although this paradigm has a very clear
logic and is used widely by major donor
agencies as the basis of their policy advice
(and as a condition for loans), there are
significant problems with the paradigm
when applied to basic food commodities in
the highly unstable world in which actual
policy must be implemented. The conclu

sion about efficiency is valid only in the
perfectly competitive, static, partial-
equilibrium world in which the underlying
assumptions hold. Experience in develop
ing countries since the 1950s suggests that
border prices are also important for
enforcing dynamic efficiencyand speeding
economic growth, but this is an empirical
lesson and does not come directly from the
analytical logic of the border price para
digm itself. More important, the paradigm
ignores the macroeconomic consequences
of changes in prices. When the commodity
in question is important to the
macroeconomy, as rice is to nearly all
countries in Asia, the paradigm requires,
even on efficiency grounds, significant
further analysis before policy conclusions
can be accepted.

One additional macroeconomic proviso is
important. Even if the domestic rice price
equals the border price at the existing
exchange rate, the actual incentives re
ceived by farmers and consumers are not
necessarily unbiased. In the face of substan
tial industrial protection and an overvalued
domestic currency, tradable commodities
such as rice are severely discriminated
against relative to industrial products and
nontraded goods and services. A large-
scale study conducted by the World Bank
during the 1980s found that agriculture
typically faced discrimination of 30% or
more from indirect macropricing and trade
policies (Krueger et al. 1988). This indirect
discrimination often outweighed policy
efforts to provide incentives to the agricul
tural sector, as measured by the simple
nominal protection coefficient for a specific
commodity.

The significance of a relatively open
exchange rate policy for the general health
of the agricultural sector should be

This discussion of models of piice formation is a veiy abbreviated summary of Timmer (1986).
Naturally, this border price paradigm is relevant only if the staple food is tradable in intematipnal
markets.
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stressed. It is highly unlikely that any of the
countries in Southeast Asia could have

maintained a high rate of growth, even
with strong incentives through rice prices
directly, if the domestic currency had been
substantially overvalued for most of
the period.

Low Prices/High Prices
If not border prices and free trade, then
what? Most poor countries have tried to
keep the price of the staple food cheap
enough to maintain low wage rates and
allow the poor increased access to food at
market prices (Lipton 1977). The World
Bank study by Krueger et al. (1988) found
that this "cheap food" bias is stronger al
earlier stages of economic development,
and it weakens noticeably when the staple
is imported.^^ Nonetheless, the underlying
macroeconomic bias keeps the statement
true on average, even when direct policy no
longer reflects an urban bias.

There are obvious reasons for trying to
keep the price of a staple food as low as
possible in a poor country. Two-sector
development models focus on maintaining
low real wages in order to generate indus
trial profits for reinvestment. Thesewages
depend to a large extent on the real cost of
thestaple food, oftencalled the "wage
good" in these models (Lewis 1954). In
addition, when a singlecommoditysuch as
rice provides 50 to 60% of calories, on
average, and 80 to 90% of the calories of the
poor, the food price directly determines
their real standard of living in the short

run. Raising this price to international
parity is the same as making most of the
population much poorer. It might be
necessary for short-run budgetary reasons;
it might be desirable for long-run eco
nomic growth. But it will never be popular
as a political decision, and it can cause
severe, even irreversible, hardship for the
most vulnerable groups. A price policy
that keeps food cheap is an understand
able, perhaps desirable, response to
widespread poverty. Unfortunately,
because of its impact on agricultural
productivity and rural incomes, a cheap
food strategy is also a major factor causing
that poverty (Timmer et al. 1983).

Stimulating growth in agricultural produc
tivity is necessary to start the process of
overall economic growth. While this
statement would have been highly contro
versial in the 1960s, it is widely accepted at
the start of the 1990s. "Getting agriculture
moving," to quote the title of Arthur
Mosher's (1966) influential book, is a
complex task involving institutional
change, new technology, rural infrastruc
ture, and improved markets. But price
incentives are a key stimulus to farmers to
experiment, take risks, and invest in the
components of higher crop yields. Most
countries have found it impossible to
increase agricultural productivity very
rapidly without price incentives for
farmers that matched (or often exceeded)
those available in international markets.^®

As the macroeconomic significance of
agricultural growth became apparent after

A partial exception to the prevalence of neutral macropolicyis that of the Phihppines. Macropolicg'
and agricultural pricing pohcy were inconsistent during the period concerned. This might be a
significant factor explaining the inconsistent results in economic growth in the Phihppines, in
contrast to the records of the other three countries in Southeast Asia that are being compared with
Africa.

Lindert (1991) reports similar results in a longer historical perspective.
Several important provisos apply. Productivity of individual crops, including rice, can be enhanced
through investments in infrastructure, new technology, and procurement programs that reduce
farmer risk, even if domestic prices are below world prices. However, the agricultural sector as a
whole is unlikely to remain a major source of growth if the price squeeze is sector-wide. Crops into
which farmere might diversify in search of higher incomes requu-eincentive prices. An entire
literature exists on the "role of agi-iculture" in the development process. For recent reviews, see
Timmer (1988, 1992a).
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the world food crisis of the 1970s, more
and more countries ended their cheap food
policies in favor of stimulating their rural
economies. Because of high prices in world
markets during the mid-1970s, border
prices were incentive prices, and agricul
ture thrived.

In the mid-1980s, however, world com
modity prices collapsed. A combination of
large debts in many importing countries,
long-term supply response to the high
prices in the 1970s,and the world recession
combined to push commodity prices,
including rice prices, to historic lows in
real terms. If these border prices were
passed through to farmers, incentives
would be slashed and recent productivity
gains threatened. No rice-importing
country in Asia permitted such a direct
transmittal. Thailand, as a rice exporter,
had little alternative to presenting its
farmers with the low world prices." Rice
farmers in the Philippines, Indonesia, and
Malaysia received substantial protection
from world competition during the mid-
1980s, even when earlier history reflected a
pattern of discrimination.

Stabiuzation as a

GIovernment Objective

A pattern of discrimination against farmers
when world prices are high (mid-1970s)
and of protection when world prices are
low (mid-1980s) suggests that an obvious
policy approach—stabilization—is at work.
In principle a policy of price stabilization
can avoid discrimination or protection in
the long run, and the domestic price
follows some trend in the world price.
When the trend is measured over a long
period, such as 10 years, the domestic price

fluctuates only a little. Year-to-year
deviations from the border price can be
substantial and might require equally
substantial budgetary resources to imple
ment. If the trend is measured over a short

period only, such as two or three years, the
domestic price can never get too far away
from the actual international price, and the
budgetary commitments are accordingly
smaller.^

When price stabilization becomes an
overriding objective of policy, however,
and a country becomes rich enough to
afford it—in terms of budgetary resources
and consumers' ability to pay—the
domestic price can diverge steadily from
the border price. When this divergence is
in one direction only, protecting farmers
from a progressively lower real price in
the world market, the empirical record
looks as though policy makers have
switched from protecting consumers to
protecting farmers. Economists who search
for explanations of this switch fail to find
them in static models of economic effi

ciency and look instead to explanations in
political economy. Answers have been
forthcoming, as indicated by the work of
Anderson aiid Hayami (1986), Gardner
(1987),Lindert (1991),Krueger (1992),and
Srinivasan (1985), which is based on
modern theories of political choice.

Unfortunately, in the Asian context, these
are answers to the wrong questions. The
right questionsare: why is stabilizationof
rice prices so important, and what institu
tional mechanisins for stabilizing prices
propel countriesdown the path that ends
up protecting rice farmers? The first
question requiresan understanding of the

Subsidizing the export of rice is an option for rich countries, such as the USA,Japan, and Italy, but
would be very costly for a low-income nation, such as Thailand, which is a large exporter of rice. For
many years Thailand imposed a "ricepremium,"an export tax that kept the domestic rice pricebelow
the worldprice. This tax was eliminated in the early 1980sas worldprices fell, but Thai farmers
ended up receiving the lowest real piices in histoiy in 1985 and 1986.

20 This discussion of price stabilization is summarized from Timmer (1991). - ,
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unique role of rice in Asian economies
(that is, of the reason that rice is "differ
ent").An answer to thesecond question
requires closeanalysis of experience in
individual countries.^^

Differences in levels of national income
helpexplain thedegree ofprice stability a
country can afford and thus help explain
the switch in policy toparityof real
income for rice farmers relative to those of
urban workers. Low-income countries
usuallycannotafford a wide departure
from the world price for longperiods,and
they try to stabilize around the trend in
world prices or even below it. Rich
countries—^in Asia, Europe, and North
America—tend tostabilize the real price of
grain when measured in domestic cur
rency, thus insulating their farmers from
both the instability and the declining trend
in world prices for grain. Because of
volatile prices in the world ricemarket,
however, stabilization is a goal in both rich
and poor Asian countries.

Rice is different—^The massive literature
on Asian rice societies attests to the extent
of theircultural,ecological, and political
uniqueness, but surprisingly little effort
hasbeen devoted tounderstanding how
these unique noneconomic dimensions
translate into advantages and disadvan
tages for economic development. Cultural
and sociological aspects are treated in
Geertz (1963) and Castillo (1975), ecologi
cal dimensions in Grigg (1974) and Hanks
(1972) as wellas Geertz, and political
effects of large-scale irrigation systems in
Wittfogel (1957). The Asian rice economy

is examined as a commodity system in the
classic study by Wickizer and Bennet
(1941), an approach updated by Barker and
Herdt (1985). Country or village studies
that use economic methodologies to
analyze rice systems are more numerous;
representative examples are Mears (1981)
for Indonesia, Hayami and Associates
(1978) for a village in the Philippines, and
Croll (1982) for a household perspectivein
China. But apart from Bray's (1986)
extensive historical treatment and

Oshima's (1987) incorporation of labor
demands in wet-rice cultivation into a

general explanation of Asian poverty
relative to European development, the
unique characteristics of rice cultivation in
the Asian environment have not been

examined for their direct and indirect

contributions to the overall process of
economic growth.

Thispaper can merelyhighlight the key
linkages that are likely to mediate these
contributions. The Asian rice economy can
be characterized in sufficient detail to

outline the story and to indicate the nature
of the rice economy, especially in economi
cally important ways, without becoming
lost in the complexityof any given setting.
Grigg (1974) provides an excellent descrip
tion of wet-rice cultivation in Asia before

the advent of high-yielding varieties
developed at the International Rice
Research Institute (IRRI). Barker and Herdt
(1985) provide details on the post-Green
Revolution riceeconomy.^

Rice in Asia is produced primarily in
irrigated or rainfed paddy fields that are

The Indonesian experience isanalyzed inTimmer (1991; inpress). The latterpaper also includes a
formal statistical analysis oftheprocess ofprice formation for lice infive Asian countries—Japan,
Korea, Malaysia, the Phihppines, and Indonesia. Onaverage, nearly 90% ofthe annualvariation in
the NPC for rice in these five countries isaccounted for by policy actions tostabihze rice prices in .
domestic markets rather than actions to raise the i-eal price ofrice to farmers!
Aless detailed set ofstylized facts forAsian agriculture is developed by Haggblade and Liedhohn ' '
(1991) as pait oftheirsimulation model that tiaces the evolution ofthe ruralnonfarm economy '
under the stimulusoflinkages between labordemand in agi-iculture and in the nonfarm rural
economy.
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managed in a highly labor-intensive
manner. Typical management units are
households that own or rent these paddy
fields, and few households actively
manage more than 1 or 2 ha of irrigated
paddy. The median size of management
unit for rice cultivation in Southeast Asia

is probably less than 1 ha, with double
cropping the norm if water supplies are
adequate.

Most households retain some rice for

home consumption, but nearly all house
holds that cultivate rice in Southeast Asia

market at least small quantities after the
harvest. Farmers with larger surpluses
often store rice for sale well after harvest

when seasonal prices are higher. Pur
chased inputs are used almost uitiversally,
and nitrogen fertilizer—usually urea—is
normally the single most important input
bought from the market. Hired labor has
become an important cash purchase as
well, although exchange labor during
planting and harvesting has been a feature
of Asian rice cultivation for ages.

Large cash purchases of fertilizer and
labor, small size of rice plantings managed
by individual households, and active
marketing of a significant share of output
combine to make intensification of rice

cultivation and the achievement of high
yields an important objective of farmers
and governments alike. Successful intensi
fication has been important to farmers as a
means of keeping their incomes on a par
with opportunities elsewhere in the rural
and urban economies. Likewise, intensifi
cation has been important to governments
concerned about the availability of
marketed supplies of rice, which are
needed to feed growing urban
populations.

Intensifying rice cultivation—The very
nature of irrigated rice cultivation makes it
impossible for farmers to raise their rice

yields successfully unless the government
provides key ingredients in the intensifica
tion process. At the same time, govern
ments cannot intensify rice cultivation
directly; farmers are needed to make all
the key managerial decisions that translate
productive potential into high yields. An
important symbiosis exists in the relation
ship between farmers and governments,
even if the political system does not
support a democratic voice for the rural
populations. Each party is dependent on
the other to provide a crucial element of
success.

Asian rice cultivation uses small-farmer

technology that offers high rewards to
farmer knowledge and skilled manage
ment. These rewards depend on the
availability of high-yielding varieties,
productive inputs, and incentives for their
use, all of which can be delivered effi
ciently only through a system of competi
tive rural markets. Governments have had

to build rural marketing systems that are
able to connect farmers with local buying
agents, thus transmitting market informa
tion and permitting exchange to take
place, which generates gains in efficiency
from trade. The marketing system serves
to transform agricultural commodities at
the farm gate into foods at the time and
place and in the form desired by consum
ers. An efficient marketing system has to
solve the problem of price discovery, at
least at the local level and seasonally, even
if government price policy sets a band in
which such price discovery must take
place.^

Asian governments have also had to make
large-scale investments in rural infrastruc
ture. Managing these investments provided
government bureaucrats and policy
makers with important opportunities for
"learning by doing." Part of this rural
infrastructure supported the marketing
system—roads, communications systems.
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market centers, and so on. But large
investments were also needed in irrigation
systems so that rice cultivation could be
intensified successfully. Such systems have

Governments must learn how

to play their role in a market

economy, just as traders,

banks, shipping companies,
and supporting institutions

must leam theirs.

been the responsibility of governments
nearly everywhere. The coordination and
plarming skills required to design, build,
and maintain large-scale irrigation systeins
imposed serious obligations on those
governments that undertook the tasks
successfully. On the other hand, govern
ments that acquired these skills by learn
ing how to manage an irrigation-based
agriculture also acquired a confidence in
governance that was quickly applied to
other aspects of managing economic
growth.

The key elements of the argument are now
in place. Food security became the princi
pal task of Asian governments with large
populations in relation to their arable land.
Policies to stabilize rice prices were the
key interventions used to provide food
security at the national level. Heavy
reliance on rice imports was not feasible,
except for small countries (e.g., Singapore,
Hong Kong, and to some extent Malaysia).
But the larger countries of Southeast Asia
had to grow nearly all of their own rice.
Inducing farmers to produce this rice, for
their own needs as well as surpluses for

urban consumers, required governments to
pursue an agricultural development
strategy that focused on small farmers,
reached them via markets, and raised the
productive potential of rice cultivation
through large investments in rural infra
structure, irrigation, and research on high-
yielding rice varieties.

Agriculture, Economic

Growth, and the Government
Both tasks undertaken by Asian govern
ments—reaching small fanners via markets
and raising agricultural productivity—
created positive externalities for the overall
process of economic growth in addition to
the direct contribution from higher output
of the staple food grain and the consequent
lowering of the real wage bill.^ First,
making rural markets work is a direct
lesson in the efficacy of a market-oriented
economy. Building an efficient rural
marketing system requires careful interven
tion and support from the government, but
not too much if the private sector is to
grow, learn how to take risks, and compete
effectively. Governments must learn how
to play their role in a market economy, just
as traders, banks, shipping companies, and
supporting institutions must learn theirs.
Dealing with the issue of food security in
Asia forced governments to learn the
importance of a market-oriented economy
and the means to make it work.

Simultaneously, however, the need to
invest in public infrastructure, irrigation,
and research and extension systems and to
ensure the price stability that enabled the
market economy to grow quickly and
efficiently also forced Asian governments
to develop a high degree of governmental
competence in economic management.
Without both components—a market

See Chapter 4 of Tiramer et al. (1983) for further analysis of the importance of an efficient marketing
system and the role of price pohcy in developing one.
For a review of the importance of externalities in the development pi-ocess, see Stewart and Ghani
(1991).
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economy and a competent government
investing in agriculture—Asian countries
could not have developed the high degree
of food security that they have achieved at
the national level. Not all countries have

been equally successful in translating this
aggregate degree of food security into
equitable access to food on the part of all
households. That success would require a
government devoted to alleviating poverty
as well as stimulating growth while
maintaining political stability. Among the
countries of Southeast Asia, Malaysia and
Indonesia have good records of achieving
all three objectives of growth, stability, and
improved welfare.^

If this argument for a market economy and
competent management on the part of
government is correct, the rapid economic
growth in Southeast Asia since the 1960s
can be traced to a considerable extent to

the development of a new rice technology
that greatly increased yield potential when
the surrounding environment—economic,
ecological, and political—was conducive
to rapid adoption by farmers. The ele
ments of this environment are well known

for irrigated rice systems, but they have
never been assembled successfully for the
staple foods of sub-Saharan Africa.

Africa is Different

The staple food economies of sub-Saharan
Africa cannot be described as easily as rice
cultivation in Asia. Two standard refer

ences on African food systems, Johnston
(1958) and Grigg (1974), stress the hetero
geneity and complexity of production
systems even within small localities. The
point can be made in a vivid fashion by
comparing the area around Krawang in
West Java, Indonesia, one of the country's
major rice bowls, and the Machakos region

of Kenya, home to some of the country's
most progressive small farmers. A drive
across Krawang reveals that irrigated rice
is grown as far as the eye can see. Small
home gardens surround the many villages,
but farming is almost completely a matter
of managing a homogeneous ecological
environment to grow one crop. The
relative simplicity of developing a high-
yielding technology for this environment
and of learning to optimize its manage-^
ment accounts for the nearly universal
adoption of IRRI varieties and the high
and stable yields produced from them.^

The contrast with Kenya and the rest of
sub-Saharan Africa is striking. Wherever it
is possible to drive through regions of
intensive food production—and the poor
state of the road networks often makes

travel very difficult for tourists and for
trucks—an unbroken stretch of a single
food crop is uncommon. Small patches of
land with multiple and intercropping are
the norm, and the pattern shifts radically
as one crosses areas that vary according to
altitude, soil type, or rainfall. Maize,
sorghum, millet, cassava, groundnuts,
cowpeas, and many others are inter
cropped in complex combinations, which
reflect the farmer's knowledge of local
growing conditions, available technolo
gies, market prices, and the family's need
for food.

Modernizing African Agriculture

Raising the productivity of such compli
cated, multistaple food systems requires
more of agricultural scientists than
improving the average yield of a single
crop when grown under ideal conditions
in a pure stand. As for upland regioits in
Asia, not enough farming systems research
has been conducted to overcome the

See Timmer (1992b) for a discussion of the relationship between economic growth and poverty
alleviation in Indonesia. Agriculture is identified as the key sector linking the two processes.
A drive from Jakarta to Iti-awang in the early 1990s also revealed that a number of factories were -
being built on former rice paddies.
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constraints facing farmers in these hetero-'
geneous environments.^^ The economic as
well as the ecological interactions among
various crops need to be analyzed and
incorporated into research strategies.
When successful results have been

achieved at the research center, they must
then be transmitted back to farmers in the

form of messages that contain the same
range of complexity that stimulated the
development of new crop varieties and
farming systems in the first place.

The point here is not that rice intensifica
tion is easy—that would misrepresent
Asia's hard-won achievements since the

mid-1960s and the continuing challenge
facing Asian researchers, farmers, and
policy makers—but it will be harder to
achieve similar results in Africa. The

farmingsystems that produce thegreat
bulk of Africa's food staples are much
more complicated and less understood by
researchers, and they operate under
environmental stresses (especially
drought) that vary more widely than in the
rice-based systems of Asia. A major
difference between Africa and Southeast

Asia is the role of women in household

decision making and management of food
crop production, which complicates the
design of institutioits that provide modern
inputs, new technology, and credit to
farmers. None of these difficulties is

insurmountable with appropriate invest
ments in research, infrastructure, and
incentives. It remains to be seen how much
more expensive these investments will be
in Africa than they were in Asia.^ A
serious test has yet to be made.

A multistaple food system is more compli
cated to modernize, not only at the farm
level, but also at the level of marketing
inputs and output. Marketing a wide
variety of different commodities with
varying degrees of substitutability requires
greater knowledge on the part of traders,
higher storage and transaction costs
because of smaller average lots handled,
and far more sophisticated policy designs
if governments attempt to stabilize prices
for the three or four important food
staples. But is this degree of intervention
in pricing necessary? In the specific
context of Ghana, Alderman (1992) has
asked whether cross-commodity substitu
tion in consumption, production, and
storage is adequate to link prices of maize
with prices of sorghum and millet. The
answer is a qualified yes, with price
integration requiring three months on
average. Such integration offers the
potential for government policy to stabi
lize the price of maize only, if that is
desirable, while allowing market forces to
transmit these stable prices to other staple
foods that are close substitutes.^®

Reliance on Imported Food

The food economy of Africa has one other
feature that distinguishes it from the rice
economy of Southeast Asia: the heavy
reliance on imported wheat to provision
urban areas. Although wheat is an increas
ingly popular food in urban Asia, in none
of the Southeast Asian countries does it

account for as much as 10% of caloric

intake. By contrast, in the cities of sub-
Saharan Africa, where roughly 30% of the
population lives, an average of 50 kg per

27

28

A good review of this approach has been produced by CIMMYTEconomicsStaff (1984).
For a particularly eloquentstatement ofthe lack ofinvestment in African agriculture, see Eicher
(1992). Block(1992) demonstrates howserious the productivityproblemsare in agriculture.
The rather longperiodrequired forprice integration to occurmay be a significantimpedimentto
such a singlecommodity stabilizationpolicy. Three monthsofhighlyunstable pricesforsubstitutes
may impose veiy heavy burdens on consumers, who depend on these commodities for most of their
caloric intake. Similarly, the prices ofthese commodities can collapseat haivest for as longas three
months, even if maize prices are stabilized, so that producers receive few of the benefits of stabls
prices. The difficulties of stabihzing prices in Africa, and the costs ofdoing so, are modeled in
Pinckney (1988).
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capita of imported grain, most of it wheat,
provides nearly 500 calories per day, or
nearly 25% of daily energy intake. To a
substantial extent, sub-Saharan Africa is
dependent on world grain markets to
provision its urban (and vocal) population.

But the world market for wheat (and
yellow maize) is not nearly so unstable as
the world rice market. Total volumes

traded are much higher—on the order of
100 million tons per year each for wheat
and maize, compared with only 12 million
tons for rice. The shares of production are
similarly larger. Rice trade is just 4% of
world production, whereas wheat and
maize are 20 and 15%, respectively. The
thinness of the world rice market has made

it notoriously unstable, thus forcing policy
makers in rice-consuming countries to
insulate their domestic rice economies

from the world market. Such insulation is

not nearly so important for economies
whose staple food is wheat or yellow
maize. Many African cities depend heavily
on imported wheat for their staple food
supply.^"

Compared with a rice-based, domestically
supplied economy, a wheat-based, import-
supplied food economy does not have the
same imperative to develop its domestic
food production. When the domestic
staples produced are root crops or special
ized coarse grains not available in world
markets, governments are even less
inclined to invest in domestic food produc
tion. If a political economy with a power
ful urban bias is superimposed on this
bifurcated food economy, the neglect of
African food producers is easily under
standable.^^ Nor is it easy to see how to

end this neglect, either politically or
economically. In particular, if price
stabilization of staple foods is important to
both consumers and producers, the
nontradable status of root crops rules out
the trade-oriented approach used in
Southeast Asia. Price fluctuations in world

markets for white maize and local varieties

of sorghum and millet are similar to those
for rice, and high transportation costs
mean extraordinarily wide margins
between c.i.f. import and f.o.b. export
prices.'32

Price Stability, Agricultural
Productivity, and Economic
Growth

Switching the role of food imports from
the mainstay of food security to a vehicle
for stabilizing the domestic food economy
at levels that provide farmers with ample
incentives to increase productivity is an
enormous challenge for African govern
ments. Cereal imports are increasing
steadily, and more than one-third of them
are provided as food aid. Most urban food
systems are not well linked to domestic
supplies but rely heavily on imports.
Redressing this bias requires more than
simply improving price incentives to
fanners, although this step is necessary. A
marketing system that is "pointing in the
wrong direction" requires substantial
changes in its way of doing business and
improved infrastructure, institutions, and
credit facilities before food supplies grown
domestically can become the foundation of
a stable and secure food system.

Without these changes, it is difficult to see
how stability in food prices and genuine
food security can be achieved in Africa.

30

31

32

Imported rice is increasingiy important in several West African countries.
The political economy dimensions of the ai'gument are explained in Bates (1981).
Several countries in East Africa fluctuate araund self-sufficiency in the production of white maize,
their staple grain. In goodyeara exports are possible, and in bad years imports are needed. For
landlocked Malawi, the swing between the c.i.f. and f.o.b. prices can be veiy wide indeed—^from
negative prices for exports to more than $300/t for imports!
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Reliance on food aid and subsidized grain
exports from Nortli America and western
Europe undermines the political will
needed to invest in domestic agriculture
through a form of "Dutch disease" that
undervalues local food production. Such
reliance is not sustainable in the long run.
Even worse, it may not be stable in the
short run. Africa relies heavily on exports
of primary commodities to earn the
foreign exchange needed to finance a food-
import strategy. The prices of these
commodities in world markets are highly
unstable. The result is that earnings of
foreign exchange are also highly unstable,
thus destabilizing the entire macro
economy. Research by Dawe (1992)has
demonstrated that this destabilization

takes a significant toll in terms of eco
nomic growth. Because it is harder to
stabilize export earnings than to stabilize
food prices, a switch in priority away from
export crops toward domestic production
of food crops is likely to improve food
security as well as stimulate economic
growth.

Nothing said so far suggests that such a
switch will be easy. High priority will
have to be placed on rural infrastructure
and on research aimed at raismg the
productivity of farming systems. Govern
ments will have to intervene to restructure

incentives in favor of food production, and
these incentives will involve both stability
and price levels for inputs and output.
Such priorities were not so difficult to
establish in the Asian context, where
populations are large relative to land
resources and where the density of
economic activity justifies an extensive
network of roads and traders who use

them. Population pressures and favorable
ecological settings also justified massive
investment in irrigation systems that have
stabilized Asian agricultural output while
raising crop yields. It is easy to see how
the emphasis on increasing domestic rice

production evolved in the Asian context as
a mechanism for stabilizing rice prices and
that this focus on production was the key
to food security at the national level. It is
difficult to see how a similar orientation

can evolve in Africa.

The failure of African countries to look to

domestic agriculture as the basic mecha
nism for providing food security comes at
high cost in a final arena—learning how to
manage the ingredients of rapid econontic
growth. By solving their food problems
through agricultural development, Asian
governnrents arguably learned both the
appropriate role of the government in this
process and the careful management of the
economic environment required to bring it
about.

Asian governments realised, in the words of
Lee Kuan Yew, that they "must create an
agricultural surplus to get their industrial
sector going." Rich and industrious rice-

: farmers have been the foundation of Asia's

- industrialisation. {The Economist, 16 Novem
ber 1991, p. 18)

There is an obvious economic rationale for

the strategy articulated by Lee Kuan Yew,
even if, as prime minister of Singapore, he
did not have to follow it for his own

country. This paper explains Asia's high
level of governmental competence in
managing economic growth by pointing to
the learning that took place in the course of
solving domestic food problems. The low
level of competence at similar tasks
demonstrated during the 1960s and 1970s
in Africa can be traced to development
strategies that met growing urban food
needs from imports. That is, much of the
explanation for the differential competence
can be traced directly to how governments
treated, and learned from, their agricul
tural sectors. The underlying political
economy of the different approaches has
already been explained, but the full
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consequences of the difference are just now
being recognized.

Alternative strategies for

African Development
The alternatives to agriculture-led growth
in the African context are limited but do

exist. Within agriculture there is the choice
between food crops and export crops.
Beyond agriculture there are opportunities
for mineral exports, tourism, and manufac
tured exports. Each of these opportunities
faces its own problems; however, none of
these seems less daunting than the task of
investing in development of the food
system.

Food Crops or

Agricultural Exports?
A substantial literature exists on Africa's

comparative advantage in producing
agricultural exports, with an equally
substantial critique arguing that such
exports jeopardize the nutritional status of
households that specialize in cash crops.^^
There is substantial evidence that concen

tration on export agriculture misses much
of the potential for agricultural develop
ment to alleviate poverty by providing
direct access to food.

Tourism

This option can generate substantial
earnings of foreign exchange if large
numbers of foreign tourists want to visit
the country, can spend their money on
goods and services that generate domestic
value added, and return home safely with
happy tales that encourage their friends to
seek similar adventures. Being robbed at
gunpoint while on safari is not what most
tourists have in mind. Sighting elephant
carcasses with ivory tusks hacked off is a
sad reminder of how difficult conservation

is in poor countries. Population pressures

in Africa argue that ecotourismis likelyto
be a declining industry.

Manufactured Exports
The path to rapid economic growth in all
the successful Asian countries has ulti

mately led to manufactured exports. Why
not put Africa on this path sooner rather
than later? There are at least three prob-
leins with this approach. First, African
exports will have to compete with Asian
exports of similar products, and real
wages in Africa will have to be lower still
for such competition to be effective.
Second, Asia has a head start in this
business. The learning by doing that comes
with such experience will tend to leave
African competitors to supply the prod
ucts that have lower value and are less

profitable. Third, much of the efficiency
and growth in total factor productivity
that makes Asian economies such success

ful competitors was stimulated by success
ful agricultural development. Without this
stimulus, Africa's productivity is likely to
continue to stagnate.

The fundamental lesson from Asia's

economic success is that there is no

substitute for agricultural development in
societies that have a substantial rural

sector. Providing food security is an
important rationale for investing in
agriculture, and widespread confidence in
food security—made manifest by stable
food prices—can be translated through
extensive externalities and linkages into
rapid economic growth. There might be
alternative strategies that would also
generate rapid economic growth, but
Southeast Asia is not the place to look for
them.
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The Development of Rural " ™

Financial Markets

IN Sub-Saharan Africa
Joachim von Braun*

Well-integrated, rural financial markets to
which poor smallholders—including
women farmers—^have access are essential

for creating an environment in which
agricultural technology can stimulate rural
development. This paper indicates the

The pattern of "giving and

forgiving" credit for political
purposes has undermined

trust in credit systems as well

as borrowers' sense of

commitment.

factors—^mostly related to policy and its
implementation—that have hindered the
creation of such markets in sub-Saharan

Africa and outlines a new perspective on
their development. Focusing on credit for
the rural poor, the paper then describes a
strategy for rural capitalization based on
innovative programs already under way.

Hindrances to Development
The main factors that have held back the

development of Africa's rural financial
markets are as follows:

• Physical environment: Widespread
drought has led to periodic, wholesale
decapitalization, which is a particularly
severe hindrance where financial

markets are still in their infancy.

Land tenure: Uncertain land tenure and

land markets inhibit efficient utilization

of land as collateral.

Political interference: The pattern of
"giving and forgiving" credit for politi
cal purposes has undermined trust in
credit systems as well as borrowers'
sense of commitment, thus contributing
to high rates of delinquency.
Institutional weaknesses: Inadequate
management and the low density of
rural financial institutions has prevented
smallholders from gaining access to
financial services, including credit and
savings.
Subsidized interest rates: In formal

systems interest rates were typically
subsidized to such a great extent during
the 1980s that real (i.e., inflation-ad-
justed) rates were often negative. As a
result, public resources were used to
give the rich and powerful increased,
though still rationed, access to credit
rather than to expand the rural banking
system for smallholders.
Inadequate input delivery: Deficiencies in
systems for delivering agricultural
inputs, such as seed, fertilizer, and
machinery, have reduced the incentives
for development of rural financial
markets.

Lackof rural infrastructure: Poor rural
infrastructure has increased transaction

costs in input, produce, and financial
markets and weakened the linkages
between them.

Dii-ector, Food Consumption and Nutrition Division, International Food Policy Researcli Institute
(IFFRl), Washington, D.C., USA.
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These factors, which naturally vary in
importance according to the country and
agroecology, are increasingly well under
stood and are being taken into account in
new approaches to the development of
rural financial markets.

A New Perspective
The marginal circumstances of the poor—
who have few assets to offer as collateral

and often no representation in political
decision making—^pose a number of
challenges in the development of financial
markets for them. Special attention must
be given to the formulation of appropriate
policies, to the mstitutional approach, and
to project design.

It is generally accepted that capital
formation is a necessary condition for
development. Of the two principal sources
of capital—external funds and domestic
resource mobilization—^internal funds are

by far the most important. In most low-
income countries, the latter account for the
major portion of investment funding.
Financial markets play a key role in
mobilizing internal resources and ensuring
that they are allocated efficiently. How
well financial markets accomplish these
aims depends on the degree of financial
intermediation.

In the past development of financial
markets was based on the assumption that
low-income groups, mainly found in rural
areas, are too poor to be able to save and
lack the necessary collateral for obtaining
credit. As a consequence, the poor were
almost entirely ignored in the design of
policies pertaining to financial markets. In
establishing agricultural credit programs,
with their own or external funds, govern
ments paid little attention to the mobiliza
tion of internal savings.

The dismal history of many of these
institutions is well documented (Adams et
al. 1984). A number of them, particularly

in sub-Saharan Africa, have collapsed.
Others are continually plagued by repay
ment problems, organizational inefficien
cies, inadequate loan administration, and
operational losses. Only a few farmers,
often the ones that are better off, have
access to institutional credit.

Given the failure of most finance and

insurance schemes, a considerable amount
of research has been conducted on indig
enous, informal arrangements for savings
and credit. Studies in Africa indicate that,
apart from those services, such arrange
ments provide options for insurance,
coinsurance and risk-pooling. Major
constraints to the development of formal
systems—high transaction costs due to
information asymmetry, moral hazard,
and poor infrastructure—appear to be less
serious in networks involving close social
interaction (Huppi and Feder 1990).

Recent experience shows that low-income
groups often have substantial savings
potential (Seibel 1985). The flourishing
informal sector (savings and credit groups)
in many countries of sub-Saharan Africa
and successful efforts in the formal sector,
such as that of the Grameen Bank in

Bangladesh (Hossain 1988), suggest that it
is quite possible to build rural financial
institutions based on the savings potential
of the poor.

Taking into account the problems and
potential described above, strategies for
rural capitalization need to encourage the
following institutional innovations:

• Building financial institutions from
the bottom up with and for farm
households

• Facilitating short-term credit for
the trading sector in a competitive
environment

• Strengthening development banking for
financing rural infrastructure and the
provision of other public goods
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Public policy can contribute inaportantly to
each of these goals. In the development of
such policy, two points should be kept in
mind: 1) credit does not foster develop
ment if other, nonfinancial problems
remain unsolved, and 2) it is difficult to
target credit for specific uses, such as
investment in agricultural technology. The
disappointing net-capital outflows from
rural areas in many African countries will
not be halted until investment in agricul
ture has been improved. The opportunities
to do so in this region will remain limited
until policies have been put in place that
improve farmers' access to technology,
facilitate market development, and
address the various factors described

above that have so far hindered the

emergence of financial markets.

The Undercapitalized

Rural Economy
Africa's rural economy is severely under
capitalized. Nonexistent or rudimentary
rural financial markets are one symptom
of this problem. Others are the prevalence
of subsistence farming (a means by which
smallholders cope with risk) and unpro
ductive holdings of assets (such as exces
sive livestock herds with low per unit
output).

Detailed studies of farm households show

high returns to capital, even where
infrastructure is deficient and agricultural
technology unavailable. In Gambia, for
example, each US$1.00 invested in
smallholder farming yields about $1.96; in
Rwanda the short-term return is $1.47(von
Braunetal. 1989; 1991).

Labor bottlenecks, especially seasonal
ones, are a well-known constraint of

farming systems in the semiarid regions of
Africa. Increased use of capital—e.g., for
mechanization—reduces the peaks in labor
input. But its overall effect in many cases
is to expand employment, and this effect in

the rest of the season is larger than the
employment-reducing effect during the
period of peak labor demand.

The problem of rural undercapitalization
is evident, not just from limited capital
investment in farming, but from the lack of
rural mfrastructure. Across sub-Saharan

Africa, there are large differences in the
density of rural road networks (e.g.,2.9km
of roads per km^of arable land in
Zimbabwe, 2.3 in Kenya, 0.3 in Ethiopia,
and 0.1 in Sudan). It seems likely that the
level of financial intermediation is highly
correlated with improved infrastructure.
Transaction costs in rural financial mar

kets are strongly related to information
and to the density of financial institutions
in rural areas, and both these factors are
closely related to infrastructure.

The absence of formal financial institutions

in rural areas is both a symptom and a
cause of undercapitalization in rural
Africa. Commercial banks lend relatively
little to agriculture. The share of agricul
tural credit in the total loan portfolios of
commercial banks during the 1980s was
typically less than 6% (e.g., 4.3% in
Ethiopia and 5.1% in Nigeria), though
there were some notable exceptions (15.4%
in Kenya, 31.5% in Swaziland, and 40.5%
in Malawi) (Adera 1991).Specialized
agricultural banks have generally made
only limited efforts to reach smallholder
agriculture, with the exception of some
group-lending schemes, such as that in
Malawi and the small-farm credit program
in Zimbabwe.

Food Security and Credit
At the household level, food security is
defined in its most basic form as access by
all members of the household at all times

to an adequate supply of food. This is a
necessary but not a sufficient condition for
a healthy life. Other requirements are
sanitation in the household and public

130



capacity to care for society's vulnerable
members (von Braun et al. 1992).

By contributing effectively to income
generation and stabilization, providing
finance to the poor can address their food
security problems in both the short and
long term. It is not easy, however, to
distinguish clearly between credit needs
for production and thosefor consumption,
since the two spheres are closely inter
twined in poor rural households. Given
the vulnerable position of the poor, risk
aversion and insurance against food
security risks are extremely important.

Food security can be improved through
three types of policy instruments, those
that: 1) diversify or increase household
income or both, 2) stabilize or lower food
prices, or 3) improve household access to
intertemporal markets.

The first two types of policies are intended
to accomplish their aims in particular
seasons or years or may form part of long-
term development strategies.Technology
transfer, investment in rural infrastructure,
and extensionand credit programs are key
elements of such strategies and are
essential for achieving long-term food
security. Policies that can contribute
directly to raisingincome and purchasing
power during specific periods include
stabilization ofkey commodity pricesand
targeted interventions, such as income
transfers and public works projects.

The third set of policies aims to improve
the ability of households to adjust con
sumption and investment over time
through improved access tosavings,
credit, and insurance markets. Unlike the
first two types, these policiesenable
households to make intertemporal adjust
ments in disposable income rather than
influence directly their incomes in a
particular period. Whilereducing dispos
able income and consumption in the

present, savings can increase them in the
future. For households in which food

security is quite fragUe, savings in the
form of cash, food, and other assets are an
important means of insuring against
anticipated or unexpected interruptions in
the food supply. Credit, on the other hand,
increases current disposable income at the
expense of available income in the future.
It permits investment in human and
physical capital, which may improve
future income and consumption or avoid
shortfalls in current consumption. In rural
Africa, even average households have only
limited possibilities for exercising these
options.

Research has provided us with a greater
understanding of the role of new agricul
tural technology, rural infrastructure, and
prices in alleviating poverty and has led to
the development of clearer policy guide
lines. Such has not been the case with

regard to the role of credit or, more
broadly, rural financial markets. Even so,
it is obvious that both formal and informal

arrangements can play a critical role in
alleviating poverty within subsistence
agriculture. New technology requires
financial inputs; periods of slack labor
demand create needs for financing,
savings, or borrowing as well as opportu
nities for both employers and employees;
and provisions must be made for unfore
seeable fluctuations or interruptions in the
income stream, which for the poor can
quickly lead to declining nutrition.

Access to Credit
In Asia, the Middle East, and Latin
America, formal financial markets satisfy a
large proportion of rural financial needs.
In contrast, only an estimated 10 to 20% of
African farmers secure credit from formal

institutions (Mittendorf 1987), and this
share has probably declined in the late
1980s and early 1990s. If they obtain credit
at all, the majority of the region's
smallholders do so in informal financial
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markets. The nature of these markets

varies greatly across sub-Saharan Africa
and is complex within countries.

According to the results of a survey
conducted in Gambia, the richest house
holds obtain 42% of all credit for agricul
tural inputs, while the poorest quartile get
only 11% (Table 1). About 80% of all credit
obtained by sample households is pro
vided by the informal credit sector.
Friends and relatives are the most impor
tant source of credit (41%), followed by
shopkeepers, who supply 35%,either in
the form of cash or consumer items (von
Braun et al. 1990).

Interest charges on informal loans in
Gambia depend on various factors. In 68%
of the credit transactions (58% of the loan
volume) made by sample households in
1987-88, no direct interest was charged.
Interest was usually not charged at all on
loans to family members. Credit within the
"moral community" is thus better charac
terized as mutual help than as commercial-
type financial transactions. For the remain
ing cases, however, annualized interest
rates were 126% on average.

Loans exchanged between family members
and friends in Gambia tend to have lower

interest rates (by 14 to 21%) than those
from other sources. Moreover, the higher
the amount of the loan, the lower the
interest rate. Since transaction costs have a

fixed-cost character, reductions in interest

rates on larger loans are more feasible.
Interest rates on loans of food are lower

than for other loans.

Women farmers are generally not well
integrated into credit schemes. Given their
important role in decisions and their
contribution of labor to food crop produc
tion in much of Africa, this shortcoming
detracts simultaneously from the goals of
equity and efficiency. To address this
problem will require studies of the
position role poor women occupy dejure
and defacto in the whole institutional
framework. How much control do women

have over monetary income? More
generally, how autonomous are they in
financial and economic activities? What

are the implications then for reimburse
ment of loans for income-generating
activities?

Preliminary findings suggest that in many
parts of Africa small women's groups at
the village level (frequently organized as
sayings clubs) can serve as a point of entry
for more formal institutions (such as credit
unions), which serve as savings facilities
and lend production and consumption
credit to the rural poor (Seibel 1985). In
Gambia, for example, 8 out of 10 villages
surveyed recently had at least one active
women's savings society. When pooled
resources permit, several of these provide
credit for ensuring basic food security
during the "hungry" season. Cameroon
has a similar network of societies. In

Table 1. Percentage of people in different income quartiies having access to credit in rural
Gambia, 1987-88

item for which

credit obtained

income auartiie

Lowest Lower Upper Highest

Agricultural inputs (in kind) 11 19 28 42

Food 21 32 25 23

Other consumer items 27 14 11 48

Total 14 18 25 42

Source: von Braun et al. (1990).
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Zimbabwe,savings clubs run mainly by
rural women are already widespread,
numbering more than 5,000.

It is increasingly accepted that savings
mobilizationcan contribute importantly
both to investment growth and consump
tion stabilization at the household level.

Adamset al. (1984) conclude that savings
mobilization ought to receive more
emphasis and that nonfarm rural firms
need to provide more access to formal
loans, charge more realistic interest rates,
and do less loan targeting. Given the
diversity of income sources upon which
the poor depend and their need for both
production and consumption credit as
well as savings outlets, it is apparent that
multipurpose financial institutions would
be more useful than specialized savings or
lending institutions.

Lending programs need to respond
quickly and efficiently to the demands of
rural households. Institutions that offer

only highly restrictive lines of credit and
prohibit consumption loans are not likely
to be perceived as helpful establishments
for retaining household savings in antici
pation of rural loans (Meyer and
Gonzdlez-Vega 1986). In Sierra Leone
approximately 70% of farmers' demand for
credit relates to subsistence and consump
tion needs. These are not met by institu
tional credit systems, which typically
provide only production loans for a
specific purpose (Johnny 1985).

A criticalchallenge in lending to the poor
and in mobilizing their savings is to bring
down the transaction costs of rural

financial institutions. These are the costs of
mobilizing deposits, lending,monitoring,
and loan recovery. In addition, clients
incur real costs in time spent going to
banking institutions and possiblyin other
resources needed to gain access to rural
banks. Transaction costs determine to a

considerable extent the cost-effectiveness

of credit schemes and of input delivery
systems. Frequently, credit schemes tied to
technical assistance projects exist only as
long as the projects do.

Many formal systems of rural credit in
sub-Saharan Africa are more or less

directly linked to agricultural input
delivery systems, and the two often hinder
one another because of internal weak

nesses in both systems. This is particularly
the case with medium-term credit schemes

tied to equipment but also for short-term
credit. For instance, when a parastatal's
system for delivering inputs (such as
fertilizer) breaks down, the credit system
also frequently disappears, and vice versa.
In that case farm households simulta

neously lose two degrees of freedom—the
input supply and the source of financing
for investments—to increase the produc
tivity of their resources. It is not surprising
then that, as a result of macroeconomic
and fiscal disruption, the current search
for innovative credit schemes is focusing
on small-scale systems that are not linked
to input delivery.

Innovative Programs

IN Africa
This section, which draws heavily on
Zeller et al. (1992), reviews and analyzes
some innovative financial projects in sub-
Saharan Africa. These projects were
selected on the basis of two criteria: 1) they
seek to ensure long-term financial viabil
ity, and 2) the financial services they offer
are demand-oriented and attempt to
satisfy the needs of all rural poor in the
project area.

The most prominent trait of innovative
and successful projects is their voluntary
or mandatory savings schemes. Consider
ing the diversity of these programs, of the
agencies supporting them, and of the
countries in which they operate, the
uniform significance of this particular trait
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is striking. Generally, the clients have to
accumulate savings in order to become
eligible for credit, although there are
exceptions, such as village savings and
loan associations iir Mali, Gambia, and
Madagascar. Savings mobilization is part
of the financial strategy of these projects,
but the poor may obtain loans without
having accumulated savings. In general.

Group savings and credit

mechanisms have proved espe
cially promising for reaching
smallholders.

however, debtor savings serve as loan
collateral, and the amount of credit
granted is a multiple of savings deposits.

The village savings and loan associations
in Mali, Gambia, and Madagascar do not
discourage social and consumption loans.
In contrast, similar organizations in
Burkina Faso extends credit solely for
productive purposes. Another difference is
that the management of the latter is not
completely autonomous. In Gambia and
Madagascar, village committees decide for
themselves on interest rates for savings
and loans. The bank of Wellingara in
Gambia, for example, paid 40% interest on
savings and charged 60% interest on loans,
compared to official rates in commercial
banks of about 12 and 24%, respectively.
The higher interest rates chosen by the
village committee perhaps reflects the
scarcity of capital in rural areas. Village
savings and loan associations in Burkina
Faso must adapt to the terms and condi
tions defined by project management,
donors, and other refinancing institutions.

Analysis of the financial programs of these
projects showed that temporary sponsor
ing (subsidy) of institutional development
is frequently a precondition for achieving

financial sustainability. Nevertheless,
innovative projects seek to keep opera
tional costs low by leaving management to
volunteers at the village level. In the
interests of reducing costs, financial
services are extended to savings and credit
groups in much the same way. By working
with homogeneous, coherent financial
groups, these projects can rely on social
regulating measures and foster a sense of
jomt responsibility.

In addition to the traits mentioned above,
two other features seem to characterize

innovative financial programs: 1) perfor
mance-related incentives for clientele or

intermediary staff and 2) parallel,
nonfinancial support services that are
separate from the financial program but
complement it. The Liywontse Association
of Nkar in Cameroon, for example,
rewards its member-groups for satisfac
tory credit repayment. The village savings
and loan associations in Burkina Faso

follow the opposite approach, rewarding
their staff for perfect loan recovery. In
addition, both savings and credit projects
are accompanied by agricultural and
commercial extension programs. For this
same purpose, the Cameroon Cooperative
Credit Union League (CamCCUL) cooper
ates with the African Institute for Eco

nomic and Social Development (INADES).
INADES provides CamCCUL's primary
credit union members with services in

agriculture and commerce aimed at
increasing productivity.

From this review of innovative projects, it
is clear that rural financial intermediation

can work in sub-Saharan Africa. If prop- ^
erly designed, savings and credit pro
grams can reach the poor effectively. And
at the same time, rural financial intermedi
aries can provide sustainable services to
savers and borrowers of limited means.

Group savings and credit mechanisms
have proved to be especially promising for
reaching smallholders and for keeping the
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operational costs of financial intermediar
ies low.

Themost important finding of this brief
review is that savings schemes are essen
tialformaintaining the well-being of
innovative financial programs. It is not
absolutelynecessary, however, that
savingsfigure in the development of
financial markets from the very beginning.
Financial projects maystartoutby offering
onlycreditservices, but theyshould view
this as a temporary phase.

Elements of a Strategy for
Rural Capitalization
• There is noblueprint for the develop

ment of rural financial markets in sub-

Saharan Africa. How this is accom
plished depends on the relevant
institutions, which differ greatly among
and evenwithin countries. Indigenous
(informal) iirstitutions, including those
at the village and grass roots level, are a
valuable resource. Gaining a better
understanding of these institutions is
the firstelement ofa strategyfor
building on them.

• Giving smallholders wider access to
savings and credit services requires
institutional growth. Group formation
appears to be the best and most sustain
able way of achieving low transaction
costs, accountability,and efficiency.
Support of group formation and
training (in savings mobilization and
loanmanagement) during the early
stages should be viewed, not as a
subsidy, but as an investment that
creates institutional capital. Donors and
governments ought not be deterred
from making this kind ofinvestment by
the past failures of so-called credit
programs.

• Many specialized agricultural credit
institutions have failed because of
general deficiencies in governance and
public sector accountability.This has
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not happened to all of them, however.
Thus, where formal credit institutions
show real potential for catering to poor
smallholders, they ought not be dis
carded. Some of these institutions may
be useful for providing short-term lines
of credit at unsubsidized rates to

traders in agricultural inputs.
Any effort to build rural financial
markets from the bottom up, based on
informal institutions, must eventually
create links between them. Otherwise,
these markets will not be able to

achieve their purpose of allocating
capital across regions, sectors, and time.
Establishing these links requires careful
timing, however. Developing them too
quickly may interfere with the dynam
icsof fragile institutions,while proceed
ing too slowly can be costly in terms of
foregone benefitsfrom the expansionof
financial markets. Regulations and laws
need to be developed that protect the
partners in semiformal financial
institutions.

Drought will continue to affectlarge
segments of African agriculture.
Improved financial markets in rural
areas can help mitigate the conse
quences. Deposits will need to be
protected through proper adjustments
in interest rates when inflation rates

increase (because of drought or for
other reasons), and debt rescheduling
for farmers hit by drought will need to
be executed carefully,as opposed to
wholesaledebt write-offs, which may
undermine the sustainability of finan
cial institutions.

Deficient rural infrastructure in sub-

Saharan Africa is a prominent feature of
its undercapitalized rural economy. As
a consequence, smallholders are forced
to produce nontraded goods and to
forego potential gains from specializa
tion and trade. Both public and private
investment in infrastructure (and the
services that accompany this invest
ment) require large-scale capital



mobilization. Small-scale, group-based
credit and savings schemes are simply
not adequate to the task. Well-managed
banking institutioirs (with the capacity
to evaluate projects properly) remain
essential for mobilizing domestic and
international capital to improve rural
infrastructure and fund the develop
ment of irrigation and other systems in
support of agricultural production.
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Designing Financial

Intermediaries to Mobilize Savings
AND Allocate Investment Money

Douglas H. Graham*

The title of this paper is a bit worrisome,
since it is not immediately clear how one
might successfully design financial inter
mediaries to mobilizesavings and allocate
investment money in sub-Saharan Africa.
Or to put it differently, onecould argue

There are two schools of

thought on the promotion of
financial markets: 1) the
traditional credit project view
and 2) the more recent market

performance view.

that, in the contextof this region, the title is
an oxymoron, a contradiction. Short-term
savings dominating the liabilityside of the
balance sheet of African financial institu
tions have neverbeenassociated withlong-
term loans on the asset side. In financial

terms, we would have a classical mismatch

of term maturities between financial

liabilities and assets. This, of course, can
quickly lead to the terminal disease of
insolvency, as illustrated by the recent
experience of thesavings and loan industry
in the USA.

Nevertheless, the title does raise a number
of important issues that merit exploration.
Hopefully, by the end of this paper, we
may have reached an understandingof the
degree to which the challenge implicit in
the titlecan or cannotbe met. Togain

insight into this problem, it is instructive
to review the recent experience of both
formal and informal financial markets in

Africa. This will make it apparent what are
the relevant parameters for designing
financial intermediaries.

Approaches to Rural

Finance in Africa
There are two schools of thought on the
promotion of financial markets and
measurement of their success: 1) the
traditional credit project view and 2) the
more recent market performance view
(Adams and Fitchett 1992; Adams 1992).
The contrasting features of these two
approaches are shown in Table 1.

The Credit Project View
Many designers of rural development
programs consider loans to be merely one
element in a package of productive inputs.
In the schemes they have created, perfor
mance is measured on the basis of the

number of loans and speed with which
they are disbursed to a targeted clientele,
the amount of inputs financed and allo
cated within the project, the rate of
technology adoption, and the increase in
employment and output. Given the
fungibility of finance, however, it is naive
to assume that a substantial share of

targeted credit is not diverted for other
uses. And since increased output has
multiple causes, it is also naive to casually
associate it with the increase in credit

rather than other factors.

ProfessorofAgi-icultural Economics, Agricultural Finance Progi-am, Department ofAgricultural
Economics and Rural Sociology, The Ohio State Unive2"sity, Columbus, Ohio, USA.
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The loans in these schemes invariably
incorporate interest rate subsidies and are
granted through specialized leirding
institutions with undiversified and concen

trated portfolios. These features create a
borrower-dominated institution, in which
all the procedures and practices (including
perfunctory loan evaluation, quick dis
bursement, and lax loan recovery) favor
the borrower's interests. Credit needs are

given precedence over the creditwortlriness
or debt-carrying capacity of the borrower.
In project evaluation, no weight is given to
the sustainability of the financial flows, the
interests of depositors (where they exist),
or the projects' effects on the health of the
financial system as a whole. All attention is
on the borrower and the alleged impact of
loans on farm output.

Not surprisingly, most of these supply-led
credit programs and their specialized
institutions have not been financially
viable because of high overhead costs and

Table 1. Contrasting features of the
two principal approaches for promoting
financial markets.

Project focus

Credit

Borrowers

Targeted credit

Output, income,
employment,
technology adoption

Credit needs

Quick disbursement
as dominant goal,
with little interest in

effective loan recovery

Subsidized interest

rates

Transaction costs

ignored

Market perspective focus

Finance

Depositor-savers

Open, untargeted loans

Long run institutional
viability

Creditworthiness or

debt capacity

Strategic role of
loan recovery in
evaluating institutional
performance

Realistic interest rates

Transaction costs

reduced (noninterest
rate operational costs)

low loan recovery. Their transaction costs
(both for the borrower and lender) have
been greatly underestimated, and in many
cases they have collapsed into expensive,
one-shot, income-transfer schemes. The
landscape of sub-Saharan Africa is littered
with the skeletons of development banks
done in by supply-led credit schemes.

Market Performance View

The second perspective on the role of
financial markets can be labelled the

market performance view. Its supporters
emphasize the mobilization of domestic
deposits and savings as a strategic ingredi
ent in any recipe for making healthy
financial institutions. More attention is

given to the role of financial intermedia
tion, to reduced transaction costs, and to
cost- and risk-reducing financial innova
tions as means of supporting a sustainable
flow of untargeted financial services.
Interest rate ceilings and selective credit
policies that limit portfolio choice (i.e.,
targeting) are harshly criticized by this
school. The principal criteria for measuring
success are good loan recovery, low
transaction costs of lending and deposit
mobilization, increased numbers of people
with ready access to financialservices (both
loans and deposits), and the proportion of
total funding that comes from locally
mobilized deposits. These measures
emphasize the vitality and durability of the
financial institutions and the efficiency of
financial intermediation.

The focus in the market performance view
shifts from servicing the borrower to the
fiduciary responsibility of protecting the
saver. Instead of creating borrower-
dominated institutions of the sort that

characterize supply-lending strategies, this
approach strives for a more neutral balance
between borrower and saver constituen

cies. Instead of quick disbursement of
poorly evaluated loans to high-risk,
targeted clientele, the market performance
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view demisiids (in the interests of ^vefs)
more careful loan evaluation, aggressive
loan recovery, and properly priced loans
(devoid of subsidies) that reflect the
opportunity cost of capital. This latter point
needs emphasis. The subsidized loan rates
that are common in project-based lending
schemes come at the expense of below-
market interest rates for depositors, thereby
promoting a regressive transfer of income
from a substantially more numerous and,
on average, lower income constituency of
depositor-savers to a far smaller set of
borrowers with, on average, higher income.

Though the market-performance view has
many virtues, some still see limitations. If
formal lenders are unusually risk averse
and therefore take protection of depositor-
savers to the extreme (as might be the case
in private commercial banks), one can
imagine very few loans going beyond the
most risk-free clients. Indeed, one can even
imagine a bank placing the majority of its
assets in risk-free government securities. In
this case the bank is not engaging in
financial intermediation (between saver
and investor) as much as it is acting as a
fiscal substitute for government by financ
ing the government's deficit with the
public's deposits. That is happening to
varying degrees in the formal financial
systems of various African countries. This
behavior, of course, reflects the perceived
high level of uncertainty and risk in the
continent's loan markets, growing out of
risks associated with policy, the economy,
and natural environment.

Obviously, one would like to arrive at
some reasonable compromise between the
default-ridden, borrower-dominated
development bank model, which has
collapsed into bankruptcy in practically all
countries of sub-Saharan Africa, and the
extremely risk-averse, saver-dominated
private bank model. Some balance of risks
and returns is required to arrive at a

compromise. Before exploring this possi
bility further, it is instructive to review the
experience of informal finance in Africa.

Informal Financial Markets
Ironically, as formal financial institutions
and markets have collapsed during the
past decade in many African countries,
informal finance has flourished. Recent

studies have challenged most of the
conventional stereotypes about informal
finance in Africa (Adams and Fitchett
1992; Eswaran and Kotwal 1989; Udry
1989; Von Pischke 1991). Informal finance
has turned out to be far more heteroge
neous and important than policy makers
have heretofore recognized, and it exhibits
certain strengths that are generally absent
in formal financial markets.

Village-level studies underscore the
overwhelming importance of informal
finance. Both individual intermediaries

and self-help groups are common. Many of
them are self-sustaining even in hostile
economic environments that weaken or

bankrupt formal financial institutions. The
activities of the former are well organized
and businesslike; they are also of wide
scope and significant magnitude in terms
of liquidity circulation (Graham 1992).The
demand for financial services at the village
level clearly emphasizes deposits and
savings, a fact generally unrecognized by
authorities that are always interested in
pushing loans.

Short-term consumption loans are also
widespread, reflecting the strategic role of
this kind of finance in household survival

strategies. Moreover, recent work has
highlighted how consumption credit, by
smoothing the seasonal fluctuations in
consumption flows, can create a form of
social insurance, which reduces risk
sufficiently that households can consider
making investments that otherwise would
be impossible. In short, consumption
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credit obtained through village-based
intermediaries can play a valuable indirect
role in stimulating investment (Eswaran
and Kotwal 1989).

A significant number of loans are open-
ended (reflecting indeterminate term
maturity). This creates a longer term
financial contract than one usually associ
ates with informal finance (Graham 1992).
Also, loan repayment obligations can be
flexible post facto between selected infor
mal lenders and borrowers, who live and
work in close contact with each other.

These "state-contingent" contracts re
ported by Udry (1989) are a common form
of insurance among the Hausa in northern
Nigeria. Borrowers repay if they experi
ence no problem but are excused from
their obligations in a bad year or seasoir. In
these situations, there is no doubt that the
failure to repay is due to inability rather
than unwillingness to repay.

High interest rates charged by individual
operators form only a very small part of
the heterogeneous world of infonnal
finance in Africa, which is made up of
merchants, farmers, money keepers,
rotating savings and credit associations
(ROSCAs), savings groups, family, and
friends. Though high rates may be charged
in some instances, they are usually
associated with small amounts of money
loaned for very short periods to cover the
borrowers' inventory turnover for trading,
which earns rates of return comfortably
higher than the daily or weekly interest
charges they may have to pay. Individual
lenders must cover the opportunity cost of
their money and the risk of default, which
is not uncommon in informal markets. In

settings where little competition may exist,
relatively high interest rates may emerge,
but in the end unreasonably high rates do
not make economic sense for lenders, who
generally benefit from on-going relation
ships with established clients. Such rates

cannot be sustained in a borrower-lender

relationship if the economic activity
cannot support them. (Adams and Fitchett
1992).

Informal finance does not suffer from the

problem of asymmetric information to the
same degree as formal financial institu
tions. Banks must protect themselves from

Informal finance clearly

meets the demand for a wide

variety of deposit and loan

services at the village and

township level.

their lack of information about a prospec
tive borrower by demanding collateral.
This is unnecessary for informal lenders,
since they live and work in close contact
with the client-borrower. They deal largely
with collateral substitutes, such as land
pawning, marketing agreements, labor
arrangements, or some other reciprocal
obligation.

In short, informal finance is made up of
such a large, heterogeneous collection of
individual operators (merchants, farmers,
traders, family, and friends) and groups
(ROSCAs of various types, savings
societies, and self-help groups) that
generalizations are difficult or hazardous.
Still, this rich variety of participants
generates substantial liquidity flows in
rural Africa and has shown great resilience
in the face of economic and natural

adversity, which has severely hindered
formal finance. Informal finance clearly
meets the demand for a wide variety of
deposit and loan services at the village and
township level.

Nevertheless, informal finance does have
certain limitations. It cannot offer large,.
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long-term loans (though, as we have seen,
African development banks have also been
unable to do this on a sustained basis). Nor
can it intermediate between surplus (saver)
and deficit (borrower) units over long
distances, as the national network of branch
banks can do. hiformal financialoperators
cannot pool large volumes of deposits that
can in turn allow for some degree of term
transformation (i.e., issuing loans with
longer terms than deposits). Informal
savers are not protected by explicit or
implicit deposit insurance, as are deposi
tors in fonnal systems (although here we
must recognize the possibility that a formal
system may not be able to prevent the
wholesale loss of savings to depositors, as
was the case in Cameroon's recent financial

crisis).For all these reasons, it may appear
that informal financial agents are not ideal
vehicles for mobilizing deposits to be
reallocated for long-term investment.

The Savings-Investment

Dilemma Revisited
This review of both formal and informal

finance in sub-Saharan Africa was neces

sary to place the challenge posed by the
title of this paper in a proper empirical
context. Both markets have limitations in
meeting this challenge. The supply-led
financial schemes established by develop
ment banks and donors have not led to the

creation of sustainable institutions, which
can supply long-term finance for invest
ment. At most, they have achieved only
one-shot injections and have then died out
unless resuscitated by yet another capital
inoculation from external sources. These

weaknesses are inextricably bound up with
various obstacles to term finance, which are
discussed below.

Obstacles to Term Finance
More specifically, long-term finance—the
ideal form of lending for investment—faces
serious obstacles in the African setting.

• The problem of term mismatch between
assets and liabilities, alluded to at the
beginning of this paper, suggests that
the term transformation (from short-
term liabilities to longer term loan
assets) in the balance sheet is seriously
limited for the purpose of avoiding a
liquidity crunch, which could produce a
deposit run on the institution.

• Replacing short-term, domestic deposit
liabilities with long-term donor funding
removes the maturity or term mismatch
problem, but at the same time it re
moves the bank from local control,
eliminates its local identity, and
increases moral hazard. The bank now

becomes fair game for political intru
sion and rent seeking by established
groups demanding loans. These are not
likely to be repaid, given the lack of
effective sanctions with donor money
and the entitlement psychology associ
ated with government-allocated
funding. In terms of the assymetric
information school, an "incompatible
incentive" structure is created by the
principal (i.e., the bank) for its agents
(i.e., the borrowers.) <

• The absence of well-defined property
rights and undeveloped legal systems
in Africa have compounded and
reinforced the borrower-dominated

entitlement syndrome by making the
enforcement of collateral foreclosure

rare and costly. This compromises the
classical guarantees backing long-term
finance.

• Public sector development banks (the
usual source of long-term finance in •
Africa) are administered mainly by civil
servants, not bankers. These institutions
invariably lack performance-based
incentives. Loan decisions are frag
mented by the multiple layers of
bureaucracy, so that in the end no one
is responsible for a default-ridden
portfolio.
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• Accounting procedures in these institu
tions reflect poor information systems.
This manifests itself most dramatically
in the inability to track iirstallment
payments on long-term loans in such a
way as to compare installment amounts
paid over amounts due. No develop
ment bank in Africa has been able to

document accumulating arrears in this
fashion. As a result, the bank is un
aware of the seriousness of its arrears

; until it is too late.

• Term finance institutions in Africa

usually do not have many branches in
rural areas, thereby limiting their access
to a rural clientele that cannot negotiate
loans at headquarters. Finally, in
relying heavily on donor funding, these
institutions do irot mobilize deposits
from the public as aggressively as
commercial banks and in many cases
not at all.

In summary, the African experience does
not encourage us to be sanguine about
term finance. Domestic deposits cannot
match easily with a longer term asset
portfolio. Long-term, fNed interest rates,
which are characteristic of donor-sup-
ported, term finance contracts, erode the
bank's portfolio in real terms in the face of
inflation, and the high administrative costs
associated with servicing targeted loans
worsen the bank's income position. Most
important of all, however, is the entitle
ment psychology that permeates the
borrower constituencies of donor funding.
This syndrome creates the potential for
political intrusion and rent seeking in the
allocation of funds, leading to delinquency
and default.

Paths to Institutional Change

So how can one redesign formal financial
systems in Africa, so that they can curb
rent-seeking intrusion in development
bank portfolios, improve deposit services,
increase the number of loan beneficiaries

who receive and repay loans in both
private and public banks, and extend the
term transformation to incorporate invest
ment loans in the portfolio? At the same
time, how can one introduce scale, scope,
and spatial economies to the heterogeneous
collection of segmented informal financial
markets, so that they can pool a larger
volume of savings and extend lai^er loans
for slightly longer terms than they do
currently? Put differently, how can formal
institutions emulate some of the virtues of

informal finance to gain legitimacy and
sustainability, and how can informal
financial markets incorporate some of the
scale and scope economies of more formal
finance to broaden their services at the

village and township level?

Tivo development bank approaches—^Two
approaches can be considered in restruc
turing development banks to address these
challenges more effectively. Crucial to the
first approach is the substitution of domes
tic deposits for external donor funding. It
might take a number of years before
domestic deposit liabilities can rise to
cover a majority of the outstanding loan
balances (since many of these loans wiUbe
a legacy of the past). Nevertheless, they
could quickly begin to account for a
growing proportion of new loan issues.
These deposits would likely grow fairly
quickly in branches located in rural areas,
since the sheer convenience of money-
keeping services is ranked highly in
regions where private bank branches are
absent and the public bank branches have
hitherto not mobilized deposits. Formal
deposit instruments provide informal
financial groups with a useful means of
managing their fluctuating surpluses.

From these actions two consequences are
likely to follow. First, the local populace
will begin to identify with the bank,
considering it theirs rather than the
government's. In short, one would be
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creating a depositor-savers constituency to
balance the borrower domination that gives
rise to the entitlement syndrome where a
donor is the source of funds. Second, with
proper decentralization or delegation of
responsibility, the branch manager's
psychology will begin to change, once local
deposits begin to predominate as a source
of funds for new loans. It will no longer be
acceptable to issue new loans with lax
evaluation and perfunctory recovery. The
growth of a local savers constituency
introduces starch into loan administra

tion—i.e., a more rigorous and disciplined
approach to determining creditworthiness
to protect local depositors' savings. More
often that not, this means that a greater
proportion of loans will be made for
trading, an activity in which the risks of
default are lower.

In addition, to stimulate an even greater
pace of deposit mobilization, one could
reward the staff for every new deposit
account they bring into the branch. Recent
experiments along these lines in the
Dominican Republic and the Philippines
suggest that staff incentives (generally
based on one quarter to one half of 1% of
the deposit) lead to a sharp rise in deposits.
Finally, one could reward all employees of
the branch through an equal distribution of
a fixed amount of the new deposits opened.

In the end the balance between domestic

deposits and external funds will shift,
improving the loan recovery record of the
branches involved and the solvency of the
bank. It is difficult to imagine a develop
ment bank surviving on a self-sustaining
basis through responsible loan recovery
without a savers constituency built on local

cposits. Most likely, this deposit base will
have to account for a majority of the bank's
liabilities to achieve viability, though
ultimately this is an empirical question,
whose answer depends upon the country

and institutional factors. What one cannot

doubt, however, is that any institution
which depends entirely on external '
funding will in a short time become '•
financially insolvent. ' '

Development banks and also private
banks cannot reach a large number of
small borrowers successfully. Administra
tive costs are high, given the small loan
sizes, and, more importantly, selection of
clientele is hindered by a lack of relevant
information about the borrowers, none of
whom have acceptable collateral. This is
one reason, among others, why bank loan
portfolios invariably become concentrated
among larger clieittele with secure collat
eral.

Nongovernmental organizations (NGOs),
on the other hand, specialize in loans to
small farmers and other low-income

clients in villages. They work closely with
these clients and are usually quite knowl
edgeable about their activities and credit-
worthiness. In short, the comparative
advantage of NGOs perfectly matches the
comparative disadvantage of banks. It
makes sense therefore to draw the two

together. NGOs could act as brokers
between banks and small clientele, prepar
ing group loans or selecting borrowers in
the communities where they operate. The
bank would thus be spared the costs
incurred by the NGO to sort and process
these borrowers and would act primarily
as a wholesaler of funding and a clearing
house for accounts. The degree to which
these clients graduate into the regular
portfolio of the bank is an open question.
Past experience in Latin America is not
encouraging on this point. Nevertheless, in
the short to medium term, the approach
outlined here does offer an opportunity to
move investment funds further down the

lending chain to a much larger number of
clients than the bank could handle directly.
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The private bank marketing chain—In
many African countries, private commer
cial banks are the only game in town, since
development banks in a number of
countries have been closed by the authori
ties or have terminated operations.
Therefore, one has to explore the way in
which private banks and their branches
could be drawn into servicing a clientele
that could include an investment compo
nent. Commercial banks should have no

difficulty servicing a large wholesaler-
importer of agricultural inputs. The
wholesalers in turn can service the down

stream network of retail operators in their
marketing chain with sales on credit or
consignment. In short, these enterprises
can and do act as intermediaries, wholesal
ing bank loans downstream to a larger
number of retailers and micro-

entrepreneurs, which banks could never
be expected to reach. The larger enter
prises are very likely to be net debtors to
the formal sector and net creditors to the

informal microentrepreneurial sector. In
the end, financial liquidity is released to
lubricate regional economies, insofar as
established, wholesale retail marketing
networks function iit these settings.

In more rudimentary economies, where
these marketing networks are less devel
oped or where formal and infonnal
finance are less integrated, bank finance
will have a lesser effect on regional
economies. At the same time, wholesaler-
importers of agricultural inputs may find
it too risky to lend to downstream retailers
and will therefore demand up-front
payments in cash. The most secure way to
insure effective repayment is to play a
strategic role in the purchase or processing
of the output of the input user. Wholesale
processors of cotton in Mali, for example,
face little risk in marketing inputs on
credit to cotton growers because of the
monopsonistic role they play in purchas
ing and processing the output. Loans can

be deducted from crop purchases, thereby
removing the danger of delinquency or ,
default.

Village-based savings and credit
cooperatives—^The final institutional path
for financial growth in rural Africa
includes village banks and village-based
savings and credit cooperatives. As for the
latter, it is clear that there is a promising
savings base at the village level in Africa.
The conventional wisdom that the rural

The conventional wisdom

that the rural population is too

poor to have savings has long

been disproven through field
studies.

population in Africa is too poor to have
savings has long been disproven through
field studies documenting the large
number of ROSCAs, savings societies, and
money keepers handling an impressive
flow of savings. The problem with this
activity is that it is broken up into seg
mented markets by occupational group,
place of residence, etc. In short, these
Indigenous fonns of informal finance lack
scale economies.

Combinmg these small units into broader
based, village-level savings and credit
cooperatives or associations offers the
opportunity to pool a much larger volume
of savings into larger loans for slightly
longer periods than is characteristic of
most forms of informal finance. Such

associations would still enjoy the village-
based identity and social cohesion neces
sary for a properly performing portfolio.

It is likely that a large proportion of these
loans will be for what is conventionally
called consumption rather than produc-
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tion. However, one should be carefuh

about the meaning of these terms. Ex
penses for education and health care can
easily be conveyed as investments in
human capital. Furthermore, regardless of
the expenditure in question, it is clear that
it ranks highest in the utility function of
the household or individual receiving the
loan. We should not be so cavalier as to

replace the utility function of these
borrowers with our own, based on the
presumptuous notion that we know more
about their needs than they do themselves.
Finally,and most importantly, consump
tion loans replace what households would
already have planned to use from their
surpluses to smooth the flow of expendi
tures over a crop cycle. Consumption
loans release this surplus and thus indi
rectly stimulate household investment
beyond the levels that would otherwise
have occurred (Eswaran and Kotwal 1989).

The final issue to explore here is the
damage that donors and NGOs can do to
fledgling savings and credit cooperatives
before they have become well established.
There is always a temptation to push
money through these associations to
provide some targeted village clientele
with inputs. This increases risk and creates
the potential that a donor virus might
spread through the membership, as
everyone lines up to take the money and
run. In short, a variant of Gresham's Law
operates, in which cheap, external money
drives out expensive, localmoney, creat
ing an entitlement or dole psychology that
destroys the disciplined loan services built
up through local savings deposits. This is
not to deny the possibility that some access
to external funds could be considered for

some "productive" purpose. Donors and
NGOs should delay such actions, how
ever, until the village-based associations
are up and running and have a good
portfolio. Moreover, these lines of credit
should always remain a minor portion of

the funding base to avoid the donor virus
syndrome. For the most part, donor
resources should be focused on technical

assistance, training, and the infrastructure
and/or equipment costs of the coopera
tive, not on replacing domestically gener
ated deposits for further lending.

Conclusion
In answer to the question raised at the start
of this paper, we can reply that it is not
difficult to mobilize savings in rural
Africa. Indeed, many informal financial
vehicles and actors already do this in
impressive fashion. It is also possible to
imagine long-term investment funds being
allocated at high costs in this same setting,
as long as the funds come from donor
sources and no one is concerned about the

costs incurred and the financial solvency
of the institutions through which these
funds are allocated. The enigma is how to
combine these two financial activities

within the same institution in a self-

sustaining way.

This paper has suggested that such a
combination is unlikely. To the extent that
it could be cobbled together, several
institutional parameters are essential. First,
local mobilization of deposit-savings must
form the core of the liabilities of such an

institution. Itonor or external funding
must be kept to a minor share to avoid the
rampant rent seeking and political intru
sion associated with external lending
schemes. Second, some degree of decen
tralization and delegation of responsibility
must be established in the branch network

of public sector banks to reinforce the local
impact of a growing savers constituency
on loan evaluation and recovery by local
management. Some degree of term
transformation is conceivable under these

circumstances, though not as long term as
is the case in projects run exclusively by
donors.
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Private commercial bank loans to whole

salers with marketing networks for
agricultural inputs and outputs are a '
natural and logical vehicle for expanding
liquidity into rural economies. In some
African countries, these banks may be the
only ones functioning. Finally, village-
based savings and credit cooperatives
have been created on the base of indig
enous infonnal financial groups. By
combining these segmented niches of
liquidity circulation into broader based
village banks or savings and credit
associations, one can gain both scale and
scope economies in financial intermedia
tion (i.e., the pooling of a larger volume of
savings into larger loans over slightly
longer terms for possible investment by
microentrepreneurs and farmers). In brief,
there is no one path but rather several
institutional approaches that could be
expanded in an effort to meet the challenge
of marrying domestic deposit mobilization
to domestic investment in rural Africa.

jsfli i/iij Oi

„-'j 1;

.lehH .i6hn3e<;^;m.3^3i3fRinfiqhirfoiiU?iJ^ni
•laurtr egnivse-ti-^ouahio fioiteilis^ern

nerbualo asiulidisa 'ya rq ^loa i
. gaiiifihl Isn'Tslxaw ronoCI .riGiii'iifaoi

adJ bievB o) sisde lonha e <ji jqs;! 'xi teuifi
-usini hi'i/iioq.'baK gnpb3i jBtfi

gnfbust ifiatafxp dlfv*^ tofeboesE nots-
-fmsb Viaargsfa smoc

yiilidieauqaai lo tioiJegMah fattc raoiissilmi
d>ewl9rt fioaeid -jih fii ^4 twra
Ifiaols/ll OMohiiai 01 «d/>iEd loteebiiduq !o

pnsnliJgnoa atsvsg gfriworg e io IS'sq/ni
}63o{ yci yryvcosi btis npiJEuhiV^/isol no

/irtabio asrgsfa smod yrtofisvEnsm
sasrl} tc!bfiu aldfvisanos yi noil cfinokfi sti

efi fn^s! gno! hs loa dgyoriJ ^ajafiiRisiniohE'
yd ylwieuljxs riui eiaojfnq Ri aaca srl) ai

.notioh

References ^
Adams, Dale. 1992.Building durable

financial markets in Africa. African Review
ofMoney, Finance, and Banking1: 5-16. A
supplementary issue of Savings and
Development. FINAFRICA,Milan, Italy.

Adams, Dale, and Delbert Fitchett. 1992.
Informal Finance in LowIncome Countries.
Boulder, Colorado: Westview Press.

Eswaran, M., and A. Kotwal. 1989. Credit as
insurance in agrarian economies. Journal
of Development Economics 31:37-53.

Graham, Douglas H. 1991. Summary of
lessons learned and research agenda for
the future. Paper presented at the confer
ence Finance and Rural Development in
West Africa, organized by the Ohio State
University, the Center for International
Cooperation in Agricultural Research for
Development, and the University of
Ouagadougou and cosponsored by the
US Agency for International Development
and the Caisse Central de Cooperation
Economique, Ouagadougou, Burkina
Faso, 21-25 October.

Graham, Douglas H. 1992.Informal rural
finance in Niger: Lessons for building
formal institutions. In InformalFinance in
Low Income Countries, 71-83. Boulder,
Colorado: Westview Press.

Udry, Christopher. 1990. Credit markets in
northern Nigeria: Credit as insurance in a
rural economy. TheWorldBank Economic
Review 3{4:):231-2£9.

Von Pischke, J.D. 1991. Finance at the
frontier: Debt capacity and the role of
credit in the private economy. Economic
Development Institute Development
Studies, World Bank, Washington, D.C..

WS.j .'cn

^ ^ i ' i.; - .'j ^ 'j,

-ley!,; .yyaoju lEjol i as'.dik
JG/ij Ygulrahyaq tilob iu a#ghi
ilii/d aooivisa t!.Koi borrffqbelf^ tjfij ayoii aub

aray/tT .alisoqab
gaaaiK snioa l£rB yfiIl®8aoq qrtt Vnob oi ::

lOl bs-Jtfbitinoi 3d bfuoj gbfitfj Ibiiibxa OJ

b/!S eronoQ .ijaijqisiq -'syttjiiLrnq" amds
-a;Oil .giwii'jsd'ju> ysf»b filupfiaieODl'̂

anoiieiaoaae fa9aBd-98E2ii^j5dfidn!j .I 'S i
bijog BsvBfl biia qu sis

Yibmo If! aanif saortl /dOoIfinf;
lo iioilaoq lonhn bnitjaoi y.^irA^jSiibh/odc.

146



1

-ao^sbT orU v

bfis mT -

arfj

Prospects in Sub-Saharan Africa

Market Diversification and

Agricultural Export

f i baJijdiTjiii

OJ felt

CO -'flSlfi

Ronald C. Duncan*
••iwoi-t

When discussing agricultural exports in
sub-Saharan Africa, one is basically talking
about coffee, cocoa, and cotton. Sugar, tea,
and tobacco are next in line but of much

less importance.During the period 1985-
1987, the region's exports of the first three

The prospects for African

exporters are largely a matter of
their own performance and the

effects of their policies on

production.

commodities earned about US$5.1 billion

annually, while the latter three earned
about $1.3billion. Only in cocoa, coffee,
and tea do Africancountries, in aggregate,
have a large share of the world market.
Their share is largest, by far, in cocoa,
constituting over 60% of world exports.

For commodities in which these countries

have a small share of the world market,
they can expand their share without
affecting the world price or prompting a
reaction from other producers. This is not
true for cocoa, coffee, and tea. However, in
either case, the prospects for African
exporters are largely a matter of their own
performance and the effects of their
policies on production. Therefore, in
discussing implications for the region of
the outlook for existing export markets aitd
possibilities for diversifying into exports of
other agricultural commodities, I will

focus mainly on domestic issues that I
believe are very important for agricultural
development in sub-Saharan Africa.

Trends in Commodity Prices
No discussion of agricultural export
prospects would be complete without
covering the disastrous decline in agricul
tural commodity prices in the 1980s and
1990s (see Figures 1 and 2). As indicated in
Figure 2, the real prices for beverages
suffered the worst decline in this period.
The decline in real commodity prices after
1982 is puzzling, since it has coincided
with continuous economic growth in
countries belonging to the Organisation for
Economic Co-operation and Development
(OECD) after the 1981-82 recession and up
to the 1991 recession.

1 have given reasons elsewhere why I do
not agree with Peter Drucker's so-called
"decoupling" thesis to explain the decline
or with the idea that developing countries
with large external debts have increased
primary exports to maintain export
revenues in the face of declining prices
(Duncan 1991). I do agree that the collapse
of the coffee and tin international agree
ments, widespread reductions in export
taxes on cocoa and coffee, depreciations of
overvalued exchange rates in developing
countries, and policies of subsidizing
competitive agricultural exports in the
European Community and USA all
contributed to lowering the prices of some
commodities. Certainly, the larger decline
in beverage prices in real terms must be

Chief, International Trade Division, World Bank, Washington, D.G., USAi
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attributed to the collapse of the coffee
agreement, to reductions of export taxes,
and to depreciations of exchange rates in
many cocoa- and coffee- producing
countries.

However, the sharp, across-the-board
decline in real commodity prices in the
1980s, including metals and agricultural
raw materials (see Figure 2), compels us to
look also to other, more general explana-
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tions. In the paper mentioned above, I
suggested the need to study the relation
ship between commodity prices and
macroeconomic factors—^particularly the
real interest rate.

We have now completed some research on
this question. A study conducted by
Alogoskoufis and Varangis (1992) shovys
that there is a relationship between fiscal
deficits in OECD countries and the relative
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Figure 1. Nonfuel commodity prices, 1948-1991 (current dollars, index 1979-1981=100).
Source: International Trade Division, World Bank.
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Figure 2. Nonfuel commodity prices, 1948-1991 (current dollars, index 1979-1981 = 100).
Source: International Trade Division, World Bank. uki '
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prices of commodities (i.e.^ deflated by
manufactures export prices). This effect
operates through changes in the real
interest rate, with increases in fiscal
deficits raising real interest rates and
lowering commodity prices. The empirical
results show that an increase in the fiscal
deficit of the G-5 countries by 1% of their
GDP causes a reduction of 2% in the
relative price of commodities. Further
more, changes in OECD fiscal deficits
explained 40-50% of changes in real
commoditypricesover the sample period.
Monetaryexpansionhas the opposite,
though more temporary, effecton com
modity prices, lowering interest rates and
raising commodity prices. Thus, different
policy mixes in the OECD countries will
have differenteffects on commodity
prices.

The direct causesof the declining trends in
cocoa, coffee,and tea throughout the 1980s
and up to the present are clear—continu
ally expanding production in the face of
stagnant or slowly growing demand. In
the case of cocoa,growth in demand has
increased in recentyears as a result of very
low prices, but growth in supply has
outpaced that in demand in seven of the
last eight years. Theobvious question is
why production of these commodities has
continued to increase in the face of falling
real prices.

Several factors have contributed to
increasing world output of these perennial
crops in the last decade or so: 1) more
efficient production, 2) reductions in
export taxes, 3) depreciation of real
exchange rates, and 4) thegrowing labor
force in producing countries. For cocoa
and coffee, other reasons also appear
important: the high prices of the 1976-1978
period were seen as a permanent upward
shift in prices, leading to sustained
planting programs; and there was a lack of
close competitors for the land.

Reductions in the cost of production have
been achieved, as described below,
through improvemen ts in yields:

• High-yielding varieties (HYVs) of
coffee, such as Caturra (an arabica
variety), were introduced in many
countries during the early 1970s. There

, were extensive replantings with the
FlYVs in the 1970s and 1980s.

• HYVs of cocoa were also introduced in

the mid-1970s and have been widely
planted in Brazil, Southeast Asia, and to
a lesser extent in Africa (particularly
Ghana).

• Tea yields have been increasing at rapid
rates over the last two decades in

almost all major producing countries as
a result of replanting, including some
improved varieties.

Less spectacular but important decreases
in production costs have come from :
reductions in marketing costs, brought
about through marketing reforms, espe
cially in Africa. Nigeria abolished its cocoa
marketing board; Ghana has reduced its
cocoa board staff substantially; and the
marketing fees given to traders in West
Africa have been reduced significantly in
recent years.

Reductions in explicit and implicit export
taxes are another important development,
especially for coffee and cocoa in Africa
and Latin America. For example, export
taxes on coffee in Brazil and Colombia,
which were as high as 50% of f.o.b. prices
in the early 1980s, have since been cut
to zero (Brazil) or become negative
(Colombia).

Declining real exchange rates have favored
export commodities in several countries,
including Indonesia, India, and Kenya. To
illustrate the impact of the changes in b
export taxes, marketing costs, and ex- >•
change rates on producer prices, I present
in Table l a decomposition of the effects of
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these changes on coffee prices in major
producing countries. In Brazil, for example,
the real producer price declined by 32%.
This was the net result of a 41% drop in the
export unit value, a 37% decrease in the
real value of US dollars in terms of Brazil

ian currency, and reductions in taxes and
domestic marketing costs, which increased
real producer prices by 46%. As shown in
the table, Brazil, Colombia, El Salvador,
Ethiopia, and Mexico reduced taxes and
marketing costs substantially to alleviate
the impact of lower world prices on
producer prices. Kenya and India cush
ioned the impact of real depreciation, but
taxes and/or marketing costs increased.
Meanwhile, in Brazil, Ethiopia, and Mexico
there was considerable currency apprecia
tion, which reduced real producer prices.

Another factor that has contributed to

expanding the world's supply of perenni
als is an increase in the share of population
that is of working age. In many countries
producing perennial crops, job opportuni
ties in other sectors have not been growing
rapidly. As a result, governments have
adopted policies to encourage the expan- -
sion of perennial crop production as a
means of creating jobs. Perennial crops are

well suited for this purpose, since their
production is labor-intensive. - ^

An important development in the global,
perennial crop scene has been the increas
ing market shares of Asian countries—
especially those in Southeast Asia—atthe
expense mainly of Africancountries. In the
1980sIndonesia was the only major coffee-
exporting country to increase production
substantially. The combined share of
Indonesia and Malaysia in world produc
tion of cocoa increased from about 3% in

1980 to over 16% in 1990.In palm oil Asia's
world production share increased from
73% in 1980 to nearly 80% by 1990. Asia's
growth in market share was mainly the
result of improved efficiency of produc
tion, low export taxes, sensible exchange
rate policies, and an efficient labor force.

Commodity Market Outlook
Let us now examine how the factors 1 have

discussed so far are likely to behave in the
future. We believe that production will
continue to become more efficient, though
possibly at a lower rate than in the 1980s.
The countries of Southeast Asia are likely
to continue to be trend setters in new

technologies. This factor is critical for

Table 1. Percent changes in the real producer price and its components in selected
countries between September 1988 and September 1991

Components
- V ' . . Changes in Export Exchange Taxes and

real producer unit rate and marketing
Country . price value CPU costs'*

Brazil -32 -41 -37 +46

Colombia -3 " -37 - -2 +36

El Salvador -27 -45 • -5 +23 :t,>;

Mexico , -26 -29 -26 +29

Cote d'lvoire -53 -52 -10 +9

Ethiopia -59 -40 ' -35 +16 •

Kenya -28 -35 • ='+11 -4 ' =/'i

India -44 -41 +33 ^6;

Indonesia -48 -49 -9 ; +10DU!ii'.

• 1

' Change in the value of nommal US doUara in terms of local cun-encydeflated by CPI.
'' Effects of changes in taxes and domestic marketing costs on real producer prices.
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Malaysia, since its labor costs are likely to
increase significantly fromalreadyhigh
levels (witness its new, labor-saving
techniquefor rubber tapping and its
gestation-reducing technologyfor bud
grafting). Also, marketing costs will
continue to decline, especially in African
countries, where there are still large
reductions to be realized. Only a limited
number of countries still have highly
overvalued exchange rates, however. As
for the labor force, we expect increasing
numbers of workers to be engaged in
perennial crop production in Africa and
Indonesia.Because of their low supply
elasticities, production growth rates will be
reduced only slowly.The plantings that
have taken place over the last decade or so
will continue to exertan impacton pro
duction for several years as trees mature.
Export taxes on perennial crops have
already been eliminated or reduced to low
rates in most countries.

An interesting question to consider is
whether these taxes will be increased
again. One rationale for imposing them in
the past was to create buffer funds for
stabilizing domestic prices. Since the funds
generally have not been used effectively
for that purpose, it is unlikely that they
will be implemented again on a wide scale.
Another rationale for export taxes was that
they were the only tax that governments
could levy effectively to generate revenues.
If efforts to create a broader tax base in
developing countries succeed, this ratio
nale wUlno longer have as strong an
appeal as it once did. Finally,because of
the monopoly position of large exporting
countries, the benefits expected to accrue
to them from levying export taxes seem to
have been eroded by an economic force
that some of us believe made this an

unfortunate policy. Though in the short
run, some monopolymay exist, in the long
run, when competition from substitutes
takes effect, the elasticityof foreign
demand is quite high, so that the use of:

export taxes to raise world prices leads ifii
eventually to loss of market share (Imran ^
and Duncan 1988). ;

For example, coffee consumption in
industrial countries, especially the USA, ,
has seen strong competition for many
years now from fruit juices and soft drinks,
which have become much cheaper in
relative terms, leading to larger and larger
proportions of young people growing up
not drinking coffee. In another example,
the high export taxes imposed by cocoa
producers, such as Cameroon, Ghana, and,
Nigeria, served only to benefit other
producers, such as Cote d'lvoire and
Malaysia, which expanded their market
shares.

Demand for Beverages
On the demand side, I am afraid that the
factors which depressed world perennial
crop prices in the 1980s will continue to
exert their effects. For commodities

consumed mainly in industrial countries.;
(cocoa and coffee), low and declining rates
of population growth and income elastici
ties are expected to have an even more
serious impact in the future than in the
past. However, the demand picture could
eventually be quite different if rates of
growth in Income continue to be high in
particular developing countries (China
and India) or if certain regions (eastern
Europe and the former Soviet Union)
achieve economic growth rates much
higher than those in the recent past. The
difficulties experienced by the former
Soviet Union in making the transition to a
market economy has led to sharp reduc
tions in imports of cocoa, coffee, and tea
over the past two or three years.

World demand for coffee is projected to
increase at an average rate of only 1% per
annum for the period 1992-2005.Countries
that are expected to increase consumption
include the former Soviet Union, Japan,
Spain, the UK, and low- and middle-
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income countries in East Asia and Latin

America. Present market indications are

that world prices for arabica coffee will
recover somewhat in 1993 because of

expected lower production in Brazil and
the stagnation of production in most other
countries. Any possibility of a significant
price increase, resulting from a sharp
reduction in world supply, would be
dampened by the release of large stocks
now held in the importing countries. Real
arabica prices are expected to increase
during the second half of the 1990s
contingent on continuing stagnation of
world supply in the face of slowly increas
ing demand.

Prices for robusta are projected to fare -
worse than those of arabica, mainly
because of continuing changes in taste
among consumers in high-income coum
tries. With low coffee prices, consumers
have been willing to pay relatively higher
prices for arabicas, which have a milder
taste. In eastern Europe and the former
Soviet Union, demand has recently shifted
towards robustas because of the widening
price differential. But as income levels in
these countries recover, they will shift
back to arabicas. Prices for robusta are

projected to average about 63% of those
for arabica in the mid-1990s, and this
percentage is expected to decline steadily
to about 55% by the early 2000s. That is
bad news for African producers of
robustas, particular those in West Africa.

Growth in world demand for tea has

depended very much on imports by the
former Soviet Union ever since the

Chernobyl incident. Prior to that, it was
supported by growth in demand from the
Middle East, where oil-exporting countries
were employing large numbers of migrant
labor. After the drop in oil prices during
1985, this demand became less important.
Since the breakup of the former Soviet
Union, its demand for tea has collapsed,
with imports declining from 231,000 t in

1990 to 170,000 t in 1991; they are expected
to fall to 160,000 t in 1992. Another reason
for stagnating import demand has been the
trade embargo on Iraq, whose recorded
imports have fallen from 52,200 t in 1988
to 27,500 t in 1990 and to an estimated
20,000 tin 1991.

Long-termgrowth in the consumption of
black tea is estimated to be less than 2%

per annum (compared to 3.5% annually for
the 1970-1990 period). Import demand in
industrial countries is expected to continue
declining at something like 1%per annum,
mainly because of a 2% projected decline
in the UK. Australia and Canada are also

experiencing declining demand, as a result
of shifts to other beverages, including
coffee. India's consumption growth is
projected at 3%per annum—down
substantially from the average of 4.6%
annually for the 1970-1990 period. Popula
tion growth has slowed, and income
elasticity has declined with higher per
capita incomes. The large uncertainties are
developments in the former Soviet Union
and Middle East. Crude oil prices are not
expected to increase in real terms, which
will have important effects on tea con
sumption in these areas.

Cocoaprices, in real terms, are projected to
remain almost unchanged from 1992 to
1995. Despite slower growth in produc
tion, pricesshould show only very gradual
recovery, due to the existence of large
stocks (1.5 million tons). In the medium to
long run, we expect only a small real price
recovery, in the absence of major supply
shocks. In the short to medium term, the
rate of growth in world cocoa consump
tion is expected to be around 2% per
annum—including some response to the
current low prices—^but the growth rate
should decline as cocoa prices recover. In
the medium run, world consumption will
be critically affected by events in the
former Soviet Union and eastern Europe. ;
Following the political and economic
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changes in these countries, consumption
declined sharply; but while consumption
in eastern Europe shows signsof recovery>
that of the former Soviet Union has
continued to decline, with no sign yetof
recovery. Cocoa consumption is expected
to increase in theFar East, particularly in
nontropical countries, such as China,
Japan, and Korea. However, we do not
expect these countries to have a significant
impacton world cocoa consumption
within our present forecasting period
(1992-2005).

Beverage Supply
During 1992-1995 cocoaproduction is
expected to increase but at a much slower
rate than in the recent past. It will be
affected positively by the highlevelof new
plantings, made in the mid- to late 1980s,
cominginto maturity. But thispositive
effect willbe countered by poorer farm
caredue to lowerprices. Hence/yields are
expected to decline in the short run in
Brazil, Cote d'lvoire, Ghana, and Malaysia.
An exception is Indonesia, where the low
cost of production makes cocoa profitable
even at today's low prices. After the mid-
1990s, the low level ofnew plantingand
replantings (and in some cases diversifica
tion away from cocoa because of low
prices in the early to mid-1990s) should
cause production to decline in some
countries (Brazil, Cameroon, Cote d'lvoire,
and Malaysia) and toslow itsgrowth in
others (Ecuador, Ghana, and Nigeria).
Again, only Indonesia is projected to show
significant growth, for the reasons stated
earlier.

World coffee supply is projected to
increase, on average,at 0.6% per annum
over the period 1992-2005. Supplypros
pects differ significantly from onecountry
toanother. Brazil's supplyisprojected to
fall from recent levels and toaverage
around 25 million bags. Colombia's
production is projected to decline in the
late 1990s as a consequence of lower real

producer prices and higher labor costs; it
is expected to fall below14million bagsby
2000 but recover to 15.5 millionbags by
2005, following an increase in world prices
in the late 1990s. Indonesia is expected to
increase production by 1.7% per annum
during the projection period because of its
abundant land and low-cost labor. Robusta
production has been increasing rapidly in
Vietnam, and this trend canbe expected to
continue, which is further bad news for

African robusta growers. Production in
Cote d'lvoire is expected to decline at 1.6%
per annum because of the recent sharp
reduction in real producer prices.

Increases in black tea output, which have
driven prices to record-low levels, have
taken place primarily in India, Kenya, and
Sri Lanka. Between 1989 and 1991, these
threecountriesadded 6% to world output.
Future increases are expected to occur
mainly in India (at an atmual rate of 1.9%),
Indonesia (2.6%), and Kenya (2.9%). By
2005 Kenya is expected to be the largest tea
exporter, with a world market share of
25%, compared to 17% at present. The
additional output is expected to come
mainly from yield increases on small
farms, where average yields are much
lower than on estates.

Markets for Cotton,
Sugar, and Tobacco
Markets for these commodities are under
going tremendous change and have
potential for even more upheaval. Cotton
prices fell 22% between 1991 and 1992, as a
result of large production increases in
China (whichin turn were due to high
producer support prices), in the USA
(which has subsequently used its cotton
marketing loan program to subsidize its
sales in the domestic and export markets),
and in Pakistan and as a consequence of
distress sales by the republics of the
former Soviet Union (only one-half of the
1991-92 crop was sold because of a break
down in marketing arrangements between
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the republics and with eastern Europe; the
remainder was held over). The US cotton
marketing loan program, high support
prices in China, and the large volumeof
synthetic fiber capacity installed in recent
years are likely to keep cotton prices down
over the next two to three years. Low
prices have already led tosharp declines in
cotton production in Mexico and Central
America.

Over the long term, the rate of growth in
cotton consumption is expected to average
about 1.9% per annum—slightly higher
than expected population growth. In the
total fiber complex, the main growth
market is for synthetic fibers, particularly
polyesters. On the supply side, competi
tion between low-cost producers, such as
Australia, and those producing cotton or
its products with the aid of subsidies of
one kind or aitother is likely to keep prices
declining in real terms.

In sub-Saharan Africa, cotton production
increased by over 4% per annum during
the 1980s, reaching nearly 1 million tons by
1990. However, it has recently lost some
momentum, partly because of the current
drought. We project a continued modest
increase in the region under reformed
policies, resulting in the concentration of
cotton production in the more efficient
regions.

The sugar market seemed to be building
up to another price boom in 1989, with
stocks falling to near critical levels and
prices at 15<t/lb and rising. Then political
upheaval in China that year prompted the
country to slash its imports, with the result
that consumption declined by 25%.
(Average annual growth in consumption
in China fell from 8.8% per annum in 1983-
1988 to zero in 1988-1992.)Subsequently,
political and economic refonns in eastern
Europe and the formerSoviet Unionled to
marked reductions in imports and con
sumption in those economies. As a result

of these changes, stocks have built up jr.!
again, and sugar prices have fallen tcr,;f*i=
around lOtf/lb.

Sugarconsumption will probably resume
its rather steady growth rate of about 2%
per annum,withmuchof this taking place
in Asia (which has about 60% of the
world's population), where we project
annual growth of 3% per annum, com
pared to6% in the two previousdecades.
Latin America is another region where
strong consumption is projected, assuming
that incomes in this region grow as
expected in response to the reformsbeing
implemented.

The extra 40 million tons of sugar expected
tobe needed by 2005 should come mainly
from China and India (as they strive for
self-sufficiency); from Australia, Brazil,
and Thailand (the three major low-cost
producers); and from the European
Community (which, despite its generally
high production costs, seents set to
continue increasing production). The
recent decision to reduce cereals prices in
the European Community could well
mean pressure to increase the sugar
beet area.

Major reductions in sugar production
seem likelyin Cuba and the former Soviet
Union (particularly in Ukraine). In Cuba
sugar has been grown for many years
under high levels of assistance stemming
from access to privileged markets, previ
ously in the USA and since 1960 in the
former Soviet Union. The latter has ended
the arrangements whereby the priceit paid
Cuba for sugar was several times interna
tional levels (admittedly in rubles but also
in exchange for crude oil). Around 95% of
Cuba's arable land is presently under
sugarcane.Loss of assistance from the
former Soviet Union is likely to cause
Cuba to shift to other agricultural activi
ties (such as dairying, beef, and fruit
growing), as relative producer prices
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change. Ahalvingofproducerprices
could reduceproductionby 30-40%,
equivalent to around 2.5% of world
production and 10% of world trade.

Sugar beetproduction in eastern Europe
and the former Soviet Union entails

extremely high costs (40-50(t/lb, compared
to less than lOc/lb in Australia). Some
countries in those areas may well continue
production under subsidies, while others
may eventually join the European Com
munity and benefit from its Common
Agricultural Policy prices. But Ukraine is a
special case. It is the only republic of the
former SovietUnion that produces a
surplus (around 5 milhon tons). Since it
would be very costly to subsidize such
large exports, Ukraine willprobably be
forced to sellat international prices.

There is little evidence that even efficient
producers in sub-Saharan Africa (such as
Mauritius, Swaziland, and Zimbabwe) will
expand production and exports signifi
cantly. These stagnated during the 1980s,
and the 1992 drought has had disastrous
effects on sugar production in eastern
Africa. Zimbabwe, for example, will
produce no sugar in 1992 and possibly
1993.

The pattern ofworld tobacco consumption
has changed dramatically during the
1980s. Outside the Asia and Pacific region,
consumption declined by 0.9% per annum;
in the OECD countries, the rate of decrease
was 2.3%. In Asia consumption increased
during this period at 6% per annum, led
by China at 10%. The reasons cited for the
decUne in consumption are the increased
cost of cigarettes(a result ofgreatly
increased taxation), consumers' height
ened concerns over the ill effects of

tobacco use, and government restrictions
on tobacco advertising and use. The
geographical shift in tobacco consumption
is expected to continue, though at a slower
pace. World consumption is projected to

grow at less than 1%per annum>with
China's growth rate forecast at 3%. •

Tobacco production has been shifting to
low-cost countries in Africa, Asia, and
Latin America, while showing a down
ward trend in North Americaand Japan.
Production in industrial countries is

expected to continue its decline, shifting to
countries where demand is increasing and
liability risks are less intimidating. In the
leading Africanproducers and exporters—
Malawi and Zimbabwe—growth is
expected to continue for several more
years. These countries produce types of .
tobacco—mainly burley in Malawi and
flue-cured in Zimbabwe—that are in

demand for blended cigarettes. The shift to
lower cost growers and the potential for
increasing productivity—even with
current technology—together with slow
growth in demand, are expected to cause
real prices to continue declining.

To sum up, in the 1980s the terms of trade
shifted sharply against primary agricul-
tural commodities of major interest to sub-
Saharan Africa. Though there are reasoirs
to believe that relative prices could move
in the other direction, with a cyclical
slowdown in the growth of supply and/or
a lowering of real interest rates, producers
should act as though the change is
permanent.

Agricultural Policy Options
Turning from market prospects, I want to
offer some thoughts on agricultural policy
options. First and foremost, I believe that,
before thinking about diversification,
countries in sub-Saharan Africa have to

make sure they do well what they do best.
In agriculture this is most commonly
producing cocoa, coffee, cotton, and tea.
Only in this way will they have good
prospects in world markets. Like it or not,
these markets have become much more

competitive for the reasons I described
earlier. To retain, let alone increase, their
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shares, countries in the region have to
adopt sensible macroeconomic and sectoral
policies.

Kenyan tea production is a good example
to follow: a sensible exchange rate policy,
very low export tax, and good research and
extension are the main ingredients in a
recipe that has enabled Kenya to increase
its share of world tea exports from 5.7% in
1969-1971 to 17% in 1990;we project that its
share wiUbe 23% by 2005. Ghaira's policies
affecting cocoa provide an example of the
worst policies prior to 1983and of good
policies since then. Under an overvalued
exchange rate and exorbitant export taxes
(as a result of which farmers received about
one-third of the world price), Ghana's
cocoa industry lost the favorable position it
occupied in the 1960s, when it was tlie
world's largest producer of the best quality
product. By the early 1980s,its output had
fallen by more than one-half, quality had
declined, and the country's reliability as a
supplier had been called into question.
Since 1983, when changes were made in its
exchange rate and export tax policies,
production has almost doubled.

Of course, this is the World Bank's stan
dard policy prescription, to which its critics
have two main objections. First, if applied
to large producers or to many small ones
when the country or countries' share of the
world market is higher than its world
import demand elasticity, such policies
lead to a decline in the world price and in
total revenue, leaving the country or
countries worse off. Second, where such
policies have been tried, there is little or no
supply response from other export sectors
to depreciation of the exchange rate and to
reduction in other forms of discrimination

against them. Ghana is cited as an example.

Recent work we have done shows that

Ghana's cocoa production recovered
significantly and that its economicwelfare
increased substantially as a result of the

structural adjustment policies imple
mented. World cocoa prices were reduced
by Ghana's expansion, and other countries
suffered welfare losses. Apparently, other
export sectorshave so far not responded.
But what were Ghana's other choices? To

maintain its overvalued exchange rate

Before thinking about

diversification, countries in

sub-Saharan Africa have to

make sure they do well what

they do best.

and/or high export tax? This would have
resulted in further loss of shares to other

countries, such as those in East Asia,
which have lower or no export taxes and
higher rates ofgrowth in productivity. The
same choices apply to Africa as a whole.

It has been suggested that all major
producers join together in applying export
taxes to restrict world production or to
hold stocks in an effort to raise prices. The
problems experienced with international
commodity agreements attest to the futility
of that strategy. 1also earlier pointed to the
fact that the elasticity of import demand is
much higher in the long run than in the
short run and that a policy of applying
export taxes to exploit monopoly rents
becomes self-defeating. Jute and tin are
rich examples.

The adoption of market-based exchange
rates and low to zero export taxes have
indeed pushed down world prices of cocoa
and coffee (and of rubber in the 1970s).But
this must be accepted as unavoidable, and
countries have to compete within the kind
of market that develops. The key questions
then are how to improve the rates of
growth in productivity for crops currently
grown in sub-Saharan Africa,how to
lower the costs of production, and how to
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improve the supply response of other
export activities, whether in agriculture,
manufacturing, or services. It is important
tobearin mind thatdeclining prices do
not preclude profitable production.
Improved efficiency is the key tomaintain
ing profitability in the face of a so-called
cost-price squeeze. As indicated in Figure
3, marketing costs for cocoa arerelatively
high amongWestAfrican producers,
reducing theshareof the world price that
producers can receive.

Market Diversification
Just as oil exporters, such as Indonesia,
had to look to the developmentof so-
called nontraditional exports (including
agriculturalcommodities) whenoil prices
fell, relative prices should nowprovide
countries in sub-Saharan Africa with an
incentivefor developingexports other
than the traditional ones. However, before
I turn toa discussion of the region's
performance in this area, allow me to
present a few ideas related to the issue of

diversification. Though their relationship
to that issue is somewhat indirect, these
ideas are important nevertheless.
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I think an argument can be made that the
sharp reduction in revenues from taxes on
export crops, such as cocoa and coffee, will
have desirable side effects. Because the

government revenues of many small
countries have depended upon such taxes,
government spend ing (on research,
extension, and marketing and distribution
infrastructure) has shown a bias in favor of
those enterprises, which has worked
against the establishment and growth of
other export activities. Then there have
been cases, as in Cote d'lvoire, in which
horticultural workers were subject to
income and social security taxation, while
cocoa and coffee workers were not

(Hormann and Weitor 1980).The creation
of broader taxbases should help to
eliminate such biases, but the vested
interests that have been built up on the
collection and expenditure of theseexport
taxes will have to be overcome.

Next, 1want to make some points about
the concept of export diversification. In
one sense diversification is an end, not a
means. As economies develop, they

Producer

price

Marketing
costs

Cote D'lvore Ghana Cameroon Nigeria Malaysia Indonesia Brazil

Figure 3.Producer prices andmarketing costs asa percentage of f. o.b. price.
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diversify—^not the other way around.
Further, forcing diversification means
moving out of activities in which the
country has a comparative advantage.
However, diversification can be a useful

way of hedging both production and price
risk. It may be one of the most useful ways
to hedge production risk, whether in the
form of spatial or product diversification.
In that way the cost of losing something in
terms of comparative advantage is offset
by the benefits of stabilizing revenues. If
diversification is being considered as a
form of price risk management, one has to
make sure that there is a low covariance

between the price series. Diversifying
within primary commodities is not
necessarily a good idea. Commodity prices
tend to be highly correlated over time,
typically with correlation coefficients
between nominal prices exceeding 60%.
For example, the coefficients of correlation
between the price of zinc and those of
cocoa, coffee, and tea all exceed 80%; that
between pineapples and coffee and cocoa
is about 85%.

Domestic processing of primary products
is often suggested as a form of export
diversification, with processing of cocoa
products most often mentioned. This
suggestion should be taken with caution
for the following reasons. In general, the
factor proportions that give particular
countries a comparative advantage in
producing a primary product do not
necessarily mean that they will also have a
comparative advantage in processing that
product. For example, tropical climates are
excellent for producing cocoa beans, but
the humidity makes producing cocoa
butter, liquid, and powder very difficult.
Also, studies have found that huge savings
in the costs of processing cocoa beans can
be made through economies of scale; i.e.,
cocoa-bean processing is capital-intensive
and therefore not a promising option for
developing countries. Studies of cocoa
processing have shown that this activity is

generally unsuccessful in the developing
world, with low utilization and recovery
rates. The low utilization rates are usually
a result of government regulations, which
do not allow beans to be imported from
other countries for processing. Not
allowing imports also affects quality, since
the best products are mixtures of beans
from various sources.

According to data on the volume of
nontraditional exports (essentially fruits
and vegetables) in sub-Saharan Africa,
pineapples are the only commodity in
which reasonable progress has been made
(see Tables 2 and 3). The data are, how
ever, of poor quality; most are Food and
Agriculture Organization estimates.

Table 2. Volume of exports of selected
horticultural crops In sub-Saharan Africa

Commodity 1967-69 1977-79 1987-89

000 tons

Cabbage 0.16 0.13 0.14

Cloves 17.04 15.12 - 14.47

Eggplant . 2.42 0.84 0.34

Grapes 36.90 27.55 47.10

Lettuce 0.08 0.10 0.03

Mangoes 0.30 6.15 12.06

Oranges 919.77 1,041.31 936.10

Pineapples 27.55 95.81 170.05

Potatoes 189.66 202.94 231.02

Tomatoes 129.06 115.95 120.48

Watermelons 1.96 20.57 11.82

Source: FAO.

Table 3. Volume of exports of some
processed horticultural commodities In sub-
Saharan Africa

Commodity 1967-69 1977-79 1987-89

000 tons

Tomato paste 8.08 6.01 10.36

Orange juice 22.56 21.21 28.73

Pineapple juice;
Light 70.44 152.96 116.75 :

Concentrate 15.95 20.62. 19.03 ,

Source; FAG.
•i

1
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What are the reasoirs for the relatively
poor performance of African countries in
developing these nontraditional indus
tries? Some of the important ones are
discussed below.

Export diversification requires the estab
lishment of pricing, distribution, and
marketing channels for the new goods or
services. Establishing new export markets
has proven to be a considerable hurdle for
countries that are reforming their trade
policies. Often, they simply do not possess
the requisite skills and knowledge.
Experience has shown that countries
which are open to obtaining this expertise
from outside, whether through joint
ventures or direct hiring, do best in getting
new activities going. In a recent World
Bank study (1992), in which 121 manufac
turing exporters and 56 exporters of
(nontraditional) primary resources in sub-
Saharan Africa were interviewed, foreign
collaboration was cited as a necessary or
primary condition for exporting.

As countries in eastern Europe and the
former SovietUnion are discovering,
setting up markets in which goods can be
traded and producers and consumers can
compare quality and find out market
prices for each grade of commodity is key
to getting activities under way in a
nonplanned environment. For traditional
export commodities, steps have long since
been taken to establish price margins,
spread infonnation about prices ^oth
domestically and overseas), and set
product standards—whether by govern
ment fiat or within a free market.

For new commodities, these market
functions have to develop, preferably with
only the necessary help from government.
Competition within these nontraditional
markets is very keen. Within Europe, for
example, producers of horticultural
products in sub-Saharan Africa have to

compete with growers in Latin America,
the Middle East, and North Africa as well
as with local producers trying to extend
their growing seasons.

Another point I would stress is that the
necessary conditions for establishing
entrepreneurial activity include (apart
from minimal government intervention in
pricing and trade) access to all available
forms of risk management. For private
investors to flourish, they need to be able
to hedge their risks. In the case of prices,
this requires access to financial markets to
hedge risks associated with currencies,
interest rates, and commodity prices—that
is, access to futures and options markets
overseas as well as to over-the-counter

financial instruments, such as currency,
interest rate, and commodity swaps. Too
often, government restrictions on foreign
currency flows prevent firins in develop
ing countries from using futures markets
in New York, Paris, London, etc. This puts
them at a tremendous disadvantage
relative to firms that can do so, even to the
point of making them nonviable. Hedging
of price risks is particularly important in
commodity markets, because commodity
prices are so variable and uncertain.

Timing of harvests to fill market niches in
industrial countries has proven critical for
developing countries that have moved into
horticultural enterprises, such as those in
Latin America and northern Africa.

Research is needed to identify varieties
that fit seasonal and other marketing
requirements. Most horticultural crops are
highly perishable and require specialized
storage and transport facilities. In many
cases inadequate infrastructure limits
transport possibilities. Habashy (1982)
estimated that about 50% of horticultural

crops were either thrown away or sold
at prices reduced by as much as 30%. For
the export sector, he estimated that 75%
of the quantities purchased were sold
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back to the domestic market as unsuitable
for export.

Conclusion
The prospects that the prices of sub-
Saharan Africa's traditional export crops
will increase in real terms are poor. This is
not to say that the region's shares of world
markets in these commodities cannot

grow. Improved productivity, under the
umbrella of improved macro and sectoral
policies, is the key to profitability in these
sectors and to increasing marketing shares.

But it has to be recognized that there has
been a change in relative prices away from
traditional crops, which means that new
exporting activities will have to be devel
oped. Government policy and expendi
tures appear to have been biased in favor
of traditional crops and to the detriment of
new ones. This bias is likely to change as
relative prices change, but change will
come slowly because of the vested inter
ests in production, marketing, and distri
bution of those crops.

Governments can do many things to
encourage the development of new export
activities. But they can also do many
things (and already are) to inhibit this
development. It is critical that we identify
the things governments should stop doing
and the ones they should do. Since any
action has an opportunity cost, govern
ments should then assign priorities to the
activities they need to undertake. I would
suggest that they concentrate on research
into appropriate varieties for export
markets, extension of advice about new
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technology, and investment in physical
infrastructure for efficient transport and
storage of the commodities. However, they
must try to avoid the mistake of biasing
policies and expenditures in favor of the
nontraditional commodities but rather

should take a neutral position that favors
neither these nor the traditional

commodities.
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Prospects for Agribusiness in Afric^
General Olusegun Obasanjo
Former Head of State ofNigeria

It is commonly said that, because of the
magnitude and nature of the crisis in
Africa, the continent does not provide an
attractive environment for investment. It is

generally seen as being too insecure and
unstable to allow adequate returns.
Though I have no intention of denying the

Political stability in a

democratic system is perhaps
the most fimdamental

requirement for minimizing
investment risks.

truth of this assumption, I would venture
to say that it is true only in a limited sense.
Those of you who are familiar with the
African environment and have done

business in the region will bear me out in
this regard. Even so, the element of truth
in the argument against investment on this
continent is discouraging enough, espe
cially in a highly competitive global
economy. For many reasons, investment
generally and in agriculture particularly
has not been sufficientlyrewarding in
Africa.

And yet investment is a necessary condi
tion for long-term growth and improve
ment in living conditions. To achieve these
ends, we must first be clear about the key
elements of an environment that is

conducive to business of any sort and gain
a better understanding of the special
requirements of agribusiness. On that
basis we can then characterize the possi
bilities for agribusiness in Africa during
the 1990s and beyond.

Elements of the Business

Environment
Business and investment decisions are

based primarily on the assessment of risks
and returns. Political stability in a demo
cratic system is perhaps the most funda
mental requirement for minimizing risks
and improving the prospects that invest
ments will yield adequate returns. All
investors, but particularly foreign inves
tors, want a stable and secure environ
ment, in which investment regulations are
straightforward and human rights are
fully respected. Conditions that are
orderly and therefore predictable better
enable investors to realize projected
returns and to achieve growth in their
businesses. To create such an environment

is largely a matter of institutionalizing a
calm and dispassionate approach to
political affairs, in which controversy and
disagreement do not threaten the nation's
existence.

Political stability must be complemented
by a high degree of consistency in govern
ment policy. The business environment
must not be unnecessarily disrupted by ill-
considered and badly enunciated policy
pronouncements and decisions, whether
conceived internally or imposed from
outside the country. No business can
thrive in a situation where the government
changes its position like a weathercock on
important issues, particularly those
affecting financial matters. Of particular
concern to foreign investors are currency
exchange controls and the likelihood of
expropriation. Where these and other
important issues are in doubt, businesses
cannot make projections with any reason
able hope of realizing them.
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A related requirement is the absence of
excessive and inefficient bureaucracy,
which suffocates business and investment

by delaying decisions and encouraging
corruption and patronage. One of the more
stultifying features of bloated bureaucra
cies is their jobs-for-the-boys syndrome. Of
equal importance is a transparent legal
framework, with a clear position on
property, commercial rights, and labor
issues.

A favorable businesses environment must

also provide adequate infrastructure, which
allows the economy to function with
reasonable efficiency. Shortcomings in
either the physical or social infrastructure
raise the operating costs of businesses,
making it difficult for them to remain
competitive. In extreme cases they might be
able to function at only a fraction of their
capacity or not at all.

Other critical requirements are access to
certain basic resources, to markets, and to
skilled human resources. I should add that

this summary of requirements for encour
aging investment is not intended to be
exhaustive.

The African Realities
Having examined the elements of a healthy
business environment, let us now consider
how the Africanrealitiesmeasure up.

Human Resources

I will begin with the issue of skilled human
resources. At independence in the 1960s,
some African countries had fewer than 100

university graduates with which to face the
many challenges of nationhood. In the last
30 years, Africa has come a long way
toward building its stock of experience and
skills. Unfortunately, for political and
economic reasons, many talented people
have migrated out of their countries and
out of Africa. Partly for that reason, the
available human resources are still insuffi

cient. Nonetheless, 1would argue that we

now have a reservoir of expertise, which
can be further developed (particularly if
more Africans working abroad chose
repatriation) to meet the needs of the
region's business community in general
and agribusiness in particular. In the
meantime Africa's human resources can

and must be supplemented from other
resources. Let me add that Africa's edge is
its comparatively cheap labor, which
should permit the development of labor-
intensive agribusiness.

Currency Exchange Controls
The concern of foreign investors about
currency exchange controls is clearly a
valid one. The ease with which investors

can gain access to foreign exchange for
importing urgently needed raw materials
and other inputs oftens makes the differ
ence between failure and success. Particu

larly in agriculture, timing is of the
essence. It is also crucial that foreign
investors be able to repatriate profits with
a minimum of hassle. 1 believe that the

wave of political and economic democrati
zation now sweeping through Africa will
grant an ever mcreasing role to market
forces. In more and more African coun

tries, foreign currency can be purchased
over the counter. This is an encouraging
sign that governments are realizing the
need to release their economies from the

stranglehold control they have often
exercised in the past. Unfortunately, this
change has not had the result of leaving
sub-Saharan Africa awash with foreign
exchange.

Expropriation

The issue of expropriation needs to be
viewed in the global context of post-Cold
War realities. From my perspective as an
African, 1can see certain positive develop
ments that portend a hopeful future for
investment on this continent. For one

thing, the view (which was common
during the postindependence period) of
foreign investment as another form of
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colonialism has undoubtedly become
anachronistic. Africans now realize that
investmentis imperative fordevelop
ment—that investors are doing as much
good for theirhostcountryby investing in
it asgovernments aredoing byproviding
them with a hospitable enviroiunent. In
today's global economy, investors have a
widerange ofoptionsthat extend beyond
the host country.

In the post-ColdWar era, expropriationis
a very unlikely route for Africa. The
demand for investment in other regions of
the world, including the former Soviet
Union, has awakened this continent to new
realities. At the same time, though, it is
important for investors, whether in
agriculture or other sectors of the
economy, to realize that businesses must
strive to be good corporate citizens and be
sensitive to local pride and prejudices. It is
in the interest neither of agribusiness to
take its host nation for granted nor of the
nation to allow itself to be taken for

granted. There must be mutual under
standing and respect.

On the issueof expropriation, George
Moody Stuart, corporate affairs director
for Booker Tate Ltd. of London, has
commented:

I canassure you we do not losemuch sleep. •
about the risk of expropriation or seizure of
assets or the result of a change in goveni-
ment. We generally take the view that, if we
are doing a good job, any new government
will need us as much as the old one did.

This comes fromsomeone whose company
has made many successful investments in
agribusiness in different parts of Africa.

Market Potential and
Regional Integration
A common complaint about agribusiness
in Africa is that its marketis limited by
generally low purchasing power across the
continent. The size of this obstacle.

however, has perhaps been exaggerated. It
is important to bear in mind that the most
important cause of Africa's commodity
problems is also the greatest advantage of
agribusiness. Much of this activity has to
do with processing and thus adding value
to the raw crops that Africanseither grow
or buy. There are few limits on the market
potential of such businesses, particularly if
they heavily emphasize exports to earn
foreign exchange for the host country.
Africaas a whole offers a large market for
agribusiness, and it can easily penetrate
these markets because of its capacity to
process and add value to raw materials,
including cash crops, livestock, and even
food crops.

Obstacles are what we see when we lose

sight of our goals. This is the attitude I
have cultivated in managing my own
agribusiness, whose main products are
poultry and pork. The fact that these are
highly perishable items has not prevented
me from marketing them in different parts
of my own country, Nigeria, and as far
away as Equatorial Guinea. As I have
remarked in the past, if there is anything to
be learned from the experience of the
European Community on the question of
regional integration, it is that private
initiative is the most potent instrument for
tearing down barriers to trade among
nations, especially in Africa.

Invariably, government actions merely
follow private initiative. We do not give
the total picture in saying simply that,
because most African countries produce
much the same commodities and have

similarly structured economies, trade
among them cannot be encouraged. Within
Europe, France, Germany and the UK all
have similar industrial economies, and yet
trade among them is on the increase. The
important point is that governments
cannot achieve integration by themselves
but must be led in this direction by the
private sector.
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Access to Land

An important first step in creating effec
tive agribusiness is to gain ready access to
land. This has been a problem in Africa in
the past and is still an unnecessary bottle
neck. In 1976my government sought, by
passing the Land Use Act, to improve
access to land for development, to facili
tate the process of obtaining titles to land,
and at the same time to discourage land
hoarding and speculation. Though this
legislation was not entirely successful, it
did make it easier for land to be dealt with

as a commodity.

There has been much controversy in Africa
about the inappropriate transfer of large
tracts of farmland to foreign ownership.
Oddly enough, local entrepreneurs (we
might refer to them as "indigenous
foreigners") who wish to acquire sizable
areas of land for agribusiness have been
hindered by much the same constraint. In
cases where there is no Land Use Act or

land tenure system that allows for the easy
sale of land, there are two alternatives.
One is to take out a lease rather than

purchase the land outright. The second
option, developed by the Tate Sugar
Company, is a form of partnership, in
which a farm owner contributes land,
while the agribusiness provides manage
ment skills and perhaps the working
capital. The partners share the profits that
accrue according to the value of their
inputs. Such arrangements last for a
specific period, after which the land
reverts to its original owner. Though this
approach has clear advantages, it is not
conducive to long-term improvements that
would help sustain the productivity of the
land.

Infrastructure

Then there is the issue of inadequate
infrastructure, which is often cited as one
of the greatest hindrances to development
in Africa. The poor state of transportation

and communications networks greatly
increases the operating costs of businesses.
Clearly, this is one area to which African
governments have paid insufficient
attention. Nor are the countries that have

embarked on structural adjustment
programs doing much to remedy the
situation; if anything, they are achieving
even less than before in maintaining the
infrastructure already in place.

In view of the limited resources available

to them, some governments have adopted
a strategy of developing infrastructure in
one part of the country at a time. But, of
course, this piecemeal alternative to
spreading the butter too thiitly on the
bread can have serious political conse
quences. Fortunately, the private sector is
helping to finance improvements in
infrastructure in exchange for various
forms of relief from government. Better
conditions in one area may compensate for
deficiencies in another.

Democratization

One area in which conditions appear to be
improving is politics. I believe that the
new wave of democratization in Africa

will lead to genuine and lasting change.
Based on my own daily experience of
emerging African realities, I am optimistic
that democratization will not prove to be
just another fad. As the Americans say,
"this is for real." In my own country, for
example, I have been involved in cam
paigns aimed at sustaining democracy,
and I have witnessed similar movements

in my travels to other parts of the conti
nent. In these events I believe we are

seeing the emergence of a civil society in
Africa, which will lead to greater political
stability and provide a firmer basis for
growth and development. Africans are
today demanding accountability, transpar
ency, and responsiveness from their
political leaders. Gone are the days when
bad leaders could be protected by foreign
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guardian angels interested onlyin preserv
ing their spheres of influence.

Democratization at the political levely
however, doesnot necessarily provide
solutions to Africa's many problems in
other areas.It is critical that changes in
politicsbe accompanied by a movement
towards economic democratization and
empowerment, along with increasing

It is critical that changes in
politics be accompaniedby a
movement towards economic

democratization and

empowerment.

acceptance of the principle of privatization
and commercialization and thegradual
withdrawal of government from excessive
involvement in the productionaspects of
the economy.Thesedevelopmentsmust
coincide with the emergence of a new class
of African entrepreneurs, who are more
conscious of the challenges of the business
environment and who can persuade
political leaders tobe moreresponsible in
formulating and implementing economic
policies.

Joint Ventures in Agribusiness
In bringing about these changes, Africa
can learn much from experience in other
regions of the world. We need togain a
betterunderstanding, forexample, of the
main factors involved in the transforma
tion of North America's traditional

agriculture into agribusiness. Were there
special interest rates on agricultural loans?
(Inmy own country, the rate is currently
40%, which makes it impossible togeta
return on investment in agriculture.) How
was the problem of land acquisition
resolved? Were inputs subsidized, and
if so how was this managed? More

generally, how can the combination of
measures that led to such effective use of

material and human resources in North

America be applied in the special situation
of Africaand in a rapidly changing global
environment?

One way in which Africa can draw upon
experience elsewhere is through joint
ventures in agribusiness. Two main
options are open to investors that are
interested in such an approach: 1)partner
ships with government agenciesand 2)
joint ventures between foreign companies
and local investors. In light of my own
recent experience, I would suggest that the
second option is the more viable of the
two. About two years ago, I entered into a
partnership with Pioneer Hi-Bred Seed
International to produce seed in Nigeria
for local farmers. This experience has been
highly instructive and, so far, mutually
rewarding.

There is, of course, a third alternative,
which is for foreign companies simply to
go it alone. Though many will naturally
prefer this option, I believe they should be
discouraged from choosing it, primarily
becauseof the difficulties they will face in
dealing with government. It would be
naive for the private company to assume
that, once it has fulfilled its side of the
bargain, it can then relax in the belief that
it has done all that is required. Most
governments, anywhere in the world, need
to be constantly pressured to perform. All
too often in the past, companies have met
the conditions established by government
only to find that it has reneged on its
promises or that there has been a change of
government and a change in policies.

In addition to complicating matters for
private agribusiness, many African
governments have stubbornly persisted in
establishing and managing large-scale
agricultural enterprises. Though in some
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ways their preference for this approach is
understandable, much experience has
shown that state-run ventures are largely
moribund. Invariably, they have become
havens for political appointees.

If the government must be involved at all
in agribusiness, its contributions should be
the important ones of ensuring political
stability, maintaining the right
macroeconomic policies, providing
infrastructure, and conducting research,
and thus creating an environment that is
conducive to investment. Government

interference in the management and
production activities of agribusiness must
be ruled out from the start. What govern
ment might do in some cases, though, is
provide capital for companies whose
management will be left to foreign techni
cal partners and their local counterparts to
ensure efficiency and profitability.

Agribusiness and the Smallholder

While seeking more constructive relation
ships with government, agribusiness
should also find ways in which its opera
tions can complement those of small-scale
farmers. Some observers of the agricul
tural scene in Africa are averse to mecha

nization and large-scale farming because
of the many unsuccessful experiences with
this approach in the 1960s and 1970s.
Others believe that large-scale farming is
not widespread enough in Africa to be of
strategic value. Though there are reason
able grounds for both of these positions, I
believe that to accept either of them is to
throw the baby out with the bathwater.
Africa is badly in need of improvements in
small-scale farming. But must it rely
entirely on them to turn its agriculture
around? Like the African proverb says,
"there is enough room in the sky for birds
to fly without being on a collision course."
Likewise, there is ample scope for im
provement in the circumstances of both

smallholders and agribusiness. The
challenge is to achieve greater comple
mentarity between them, particularly in
ways that increase the output and earning
power of smallholders until such time as
industrialization in Africa can provide
greaters numbers of them with alternative
employment.

If small-scale farming is to complement the
activities of companies engaged in agricul
ture on a larger scale, smallholders will
require better access to improved seeds
and other inputs, which are not basically
different from the technologies employed
in agribusiness. By processing crops
grown by smallholders, agribusiness can
provide growers with much-needed
markets and sources of income, while
adding value to their products. Farmers
should receive prices for their commodi
ties that are near world prices, and they
should be free to sell these products
wherever they stand the greatest chance of
maximizing their earnings. A further
contribution that agribusiness can make is
to conduct research on possibilities for
diversification and on local uses of

commodities produced in Africa.

Investing in a New Africa
Anyone who invests in Africa during the
1990s will do so in the context of new

attitudes and a new orientation through
out the region. We are ready to acknowl
edge our past mistakes and make amends.
Though our present situation is rooted in
the past, we realize that we cannot go on
indefinitely blaming all of our current
problems on history. Other cultures in
circumstances similar to ours have

managed to break with the past and seize
the abundant opportunities of the present.
Like them, we want to move away from
the margin of the world economy and into
the mainstream. To do so, however, we
need partners.
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In particular Africa needs more investment
to developand tobecome increasingly
relevant to the rest of the world. Asmy
friend Kazuo Takahashi of the Sasakawa
Peace Foundation has pointed out in this
workshop, the post-Cold War era has
made Africaseem less signficant to the
developed world, both politically and
economically. Periodic famine,brought on
by drought and aggravated by war, still
elicitsa strong humanitarian response
from the industrialized countries. But

what we need even more is the abilityto
avert the disastrous consequences of
drought.

Africanswant understanding rather than
pity, to be empowered instead of remain
ing on the dole. Our own obligation within
the global economy is to do better those
things in which we have a comparative
advantage. We must have something to
offer the world. Already we contribute
importantly to global diversity, but we
must accomplish more towardi putting our
tmderutilized human and other resources
to work for the welfare of all. It is in the

mutual interest of both the developed and
developing countries that equitable and
sustainable growth take place in the
poorer parts of the world. But the national
istic basis of current political and eco
nomic systems is not adequate for realiz
ing these goals. To the arguments of
mutual benefit and enlightened self-
interest, we must add a moral imperative
that is based on our obligations as inhabit
ants of the global village. If the life of
nations is devoid of moral considerations.
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as 1have been told by some of my politi
cian friends, then it is a life fit for animals
and not for human beings.

In agriculture Africa has considerable
potential for absorbing investment and
yielding attractive returns if these invest
ments are well planned and managed.
Agribusiness in this region must be built,
however, on a strong foundation of food
security. We must succeed in making food
more readily available and affordable.
Another challenge we must take up is to
get beyond marketing of agricultural
commodities only in their raw form. We
cannot hope to get much from our invest
ment in agriculture until we become more
closely involved in processing, and adding
value to, our agricultural products and in
putting them to diverse uses. Given the
limited elasticity of demand for our major
commodities, we cannot continue produc
ing them for saturated markets. We cannot
go on producing commodities that we do
not consume and that we cannot dispose
of if others refuse to buy them.

Its ability to help remove us from this
predicament is what makes agribusiness
so important to the African economy, as
we move into the 21st Century. Africans
can no longer serve yesterday's food on
new plates. The wave of economic and
political democratization that is sweeping
Africa has provided us with a unique
opportunity to create a more hospitable
environment in Africa for the business -

community generally but particularly for
agribusiness. We cannot afford to let this
opportunity pass us by. ' <
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Structural AdJUSTMENT Programs

IN Sub-Saharan Africa:

Are They Meeting Expectations?
Graeme Donovan*

In devising strategies for agricultural
development, policy makers commonly
pay considerable attention to the delivery
of services and inputs to farmers. The
policy process also has something to
deliver to the farmer, and that is an
incentive—whatever it takes to motivate

the farmer to use, and use well, all the

The signal that policy

conveys to the farmer has to be

clear, unambiguous, and
consistent.

other services and inputs. For structural
adjustment to be successful, this incentive
has to be delivered all the way to the
farmer's door, or to the farmgate, as we
often describe it. It is not enough to correct
a distorted exchange rate. The gains from
doing this have to be sent all the way to
the farmer—as large a proportion of the
gains as possible (not merely the 30% that
is left over after a heavy export tax has
taken the rest away).

The signal that policy conveys to the
farmer has to be clear, unambiguous, and
consistent. Since there are probably some
50 million fanners in sub-Saharan Africa,
delivering policy incentives to them is a
formidable challenge. Policy makers
commonly refer to incentives in terms of

higher prices to farmers, but this is clearly
not an adequate view. The incentive that
must be delivered to the farmer is an

income incentive. And prices are not
income; they are only one part of income.
That is why it is vital that we keep the
generation and dissemination of
agricultural technology at the center of our
attention in considering policy for
agricultural development. One of the
ultimate development benefits of
agricultural growth is that lower farm
prices (in real terms) are diffused widely
through the economy. Of course, lower
farm prices are only possible if farmers'
incomes are increasing and thus give them
the incentive to keep on producing. And
increasing farm incomes is the goal of most
policy incentives in agriculture.

The debate about fertilizer subsidies often

focuses on the price dimension. It is helpful
to keep in mind that farmers are interested
in the extra income they can earn by using
fertilizer, not in its price as such. When we
focus only on the price of fertilizer, we are
in danger of forgetting that fertilizer is only
a small part of the cost of production,
which in turn is only part of the income
calculation. Reducing the subsidy on
fertilizer does not necessarily raise its price
(which depends more on how efficiently
the input is delivered). And even if it did,
this would not necessarily lead to a
decrease in fertilizer use (which depends
on the response of the crop, the costs of
other inputs, and the price received for
the crop).

Principal Agiicultural Economist, Agriculture Divison, Africa Technical
Department, World Bank, Washington, D.C., USA.
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Expectations for Structural

Adjustment
When countries embark upon structural
adjustment programs, what expectationsdo
policy makers have? What are the
expectations of the most optimistic
proponents, compared with those of the
most pessimistic? Over what time period
do people foresee their expectations being
realized? For which countries have

structural adjustment programs been
expected to bear fruit? To what extent have
policy makers focused only on national
adjustment programs? In a continent where
almost every country has multiple, porous
borders, what are the consequencesof
adjustment uncoordinated across frontiers?
These are some of the questions with which
to begin an enquiry about the impact of
adjustment.

Frances Stewart et al. (1992) distinguish
between stabilization policies (which are
aimed at reducing short-term
disequilibriumand are typically supported
by the International Monetary Fund, IMF)
and structural adjustment policies (which
are aimed at reorienting economies
towards greater medium-term efficiency
and are typically supported by the World
Bank). The authors concede that in practice
the distinction is blurred, and so it shall be
in my discussion here. In fact, I will
assume, with the World Bank's Third

Report on Adjustment Lending (from
which I shall draw much of the material for

my discussion), that the objectives of
adjustment policies are to tackle
macroeconomic difficulties (as revealed by
rising inflation and balance of payments
problems) and to place economies on new
paths to sustainable, poverty-reducing
growth. An important requirement for
achieving these objectives is to deliver
incentives to the farmgate.

The main policy reforms implemented
under structural adjustment programs
include the following:

• Cutting the government's budget deficit
by reducing public expenditures

• Controlling the money supply and
credit creation

• Reducing subsidies (on the production
and consumption of inputs and outputs)

• Wage restraint
• Devaluing the domestic currency
• Liberalizing foreign trade by removing

import quotas and lowering tariffs
• Reform and / or privatization of public

enterprises to improve their financial
performance

• Decontrolling prices in all markets
(including financial markets)

• Strengthening the capacity of public
sector policy analysis and
implementation

Other areas of policy that have been
included much less often in adjustment
programs are land tenure and land reform,
technology policy, policies to address the
problems faced by women, regional
development, environmental protection,
food security, and general taxation. (A
good question to ask—one that I will pose
here without trying to answer it—is why
these are underrepresented.) In a nutshell
structural adjustment is about reforming
the policies 1 have listed. It has received
such strong emphasis, because
governments and donors came to believe
that policy distortions were adversely
affecting all the other essential elements of
the development process and that a
concerted effort was needed to correct the

situation.

What did people expect these reforms to
achieve? As 1 look back at one of the

documents that launched sub-Saharan

Africa on a decade of structural adjustment
programs, I find a certain amount of
realism about the difficulties that lay
ahead, combined with guarded optimism
about the likely achievements of the
programs themselves. I refer to a report
produced in 1981, entitled Accelerated
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Pevelopment in Sub-Saharan Africa: An
Agenda for Action. Let me quote from the
conclusion of that report:

The policy reforms required in Africa will be
technically difficult and politically thorny.
The African governments and the donor
community will have to work out a
relationship that recognizes these realities if
the action program recommended in this
Report is to be successful. But the rewards of
taking the pains will be great. Policy action
and foreign assistance that are mutually
reinforcing will surely work together to build
a continent that shows real gains in both
development and income in the near future.

It would be easier for us to report
positively on the outcome if the author
had not added the words, "in the near
future." But one hour of hindsight allows
us to see clearly what a great deal of
analysis would have difficulty in
foreseeing, and we must not judge the
optimism too harshly. What does turn out
to be optimistic, in the cold light of today's
hindsight, are the last two words of that
statement and the economic growth rates
that were projected for the 1980s.

1 want to stress that the growth rates were
not predicated merely on the policy
reforms that make up structural
adjustment but rather on a program of
investments (in infrastructure, education,
health, industrial and agricultural
production, and so on), supported by
substantial increases in aid and

accompanied by policy reforms. The
projectioiis were for 5% per year growth in
GDP, 2.1% per year growth in GDP per
capita, and 3.8% per year growth in
agriculture. In the light of these
expectations, the results have been very
disappointing indeed: GDP in constant
prices (of 1987) grew at 1.1% per year from
1980 to 1985 and 1.9% per year for the rest
of the decade; value added in agriculture
grew at 0.4% per year 1980 to 1985 and
1.5% per year for the rest of the decade.

Though the upturn in these results during
the second half of the decade is

encouraging, the appalling consequences in
per capita terms weigh heavily on us all:
falling exports, incomes, and food
production and availability, not to mention
the events that were both causes and

consequences of these trends—a decade of
strife that included civil wars in at least 10

of the 46 countries in sub-Saharan Africa,

military coups or attempted coups in at
least 10 more, and seemingly endless
troubles among competing ethnic groups.!
have included some data for 40 countries of

sub-Saharan Africa (Table 1), which among
other things compare growth rates of
agricultural production during the period
1965-1980 with those from 1980 to 1990,

when most of the structural adjustment
programs were implemented. The table
includes the numbers of Structural

Adjustment Loans (SALs), Agricultural
Sector Adjustment Loans (AGSECALs), and
other Sectoral Adjustment Loans (SECALs)
implemented during the 1980-1991 period.
These give some indication (albeitnot an
infallible one) of the intensity of the
adjustment effort in various countries.

For a number of reasons, it is very hard to
assess the results of structural adjustment
programs in general terms. First, there were
enormous differences among countries in
their initial conditions and in their degree
of commitment to and implementation of
individual reforms. Second, the economies
experienced political, economic, and
weather-related shocks before, during, and
after implementation. Third, the economic
development programs that took place in
the context of structural adjustment varied
in terms of investment in education,
research, infrastructure, and social welfare.
Fourth, adjustment programs have had
different impacts on different groups in
society, so it is hard to weigh the losses of
some against the gains of others. Finally,
even when one is able to tie certain results

(whether desirable or undesirable) to
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Table 1. Adjustment and agricultural growth In sub-Saharan Africa

Coimtry

Agileulturalgro wth
rates (% per annum)

1965-80 1980-90

SALs,
1980-91

AGSECALs,
1980-91

Other

SECALs

1980-91*

Angola -0.5
Benin — 3.6 2 ^^

Botswana 9.7 -4.0
Burkina Faso 3.3 1 1 • 1

Burundi 6.6 3.1 2 1 * • '

Cameroon 4.2 1.6 1 — 1 '• . ••. - ' 1 ; !• j

Central AfricanRepublic 2.1 2.7 .3 • •• ••— -. .

Chad -0.3 2.7 -

Congo 3.1 3.6 1 —

Cote dTvoire 3.3 1.0 3 2

Ethiopia 1.2 -0.1
Gabon 'o t ) 1
Gambia 2 __

Ghana 1.6 1.0 2 .. ^ 8
Guinea ' 2

: ;0 1 r / : .
1

Guinea Bissau ^ 2 ^ .; " i 1
Kenya ,• ."'vii'l • 5:0 - - 3.3 2 : i. - :2 3
Lesotho -0.7 • ! ;.

Liberia , • ^

Madagascar ' 2.4 — "" V-1 3

Malawi 4.1 2.0 3 LiO ;; 2 1
Mali 2.8 2.3 1 - 1 2

Mauritania -2.0 0.7 1- ;• 'n. u - 1 3

Mauritius 2.6 2 1

Mozambique — 1.3 — 2

Namibia -1.0
Niger •' -3.4 1.8 ^ 1' ' ' 1
Nigeria •; .1.7 3.3 — 1 3

Rwanda 'J 'r— . -1.5 1 —

Sao Tome
—

2 —

Senegal ''10•
1.4 3.1 .4,;^ ' P ^^ 1

Sierra Leone ' iU Q 3.9 '2.6
Somalia . • 3.3

• ,2 "

Sudan • • ^ " : 2.9 . <-xLi • a;',..:;-- . 2 -

Tanzania - 1.6. 4.1 U-' 1 .' / !:?n ; 3
Togo 1.9 5.4 ..f, — •V 1
Uganda 1.2 2.5 . r—r 2 2

Zaire —. 2.5 1' ' 1
Zambia 2.2 3.7 1 1

Zimbabwe
—

2.4
— —

1

Average/total 2.0 2.1 45 21 ,45

Source: World Bank (1992); ALCID database.
* Includes economic recovei-y programs, trade adjustment programs (exports and imports), and

adjustment operations in the industrial, enei^, financial, health, education, water supply, and
transport sectors as well as support for reforms in the pubhc sector generally (both expenditures and
pubhc enterprises).
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adjustment with some degree of precision,
questions will still remain about whether
the design was right in the first place or
whether it could have been better.

Of the 21 countries whose agricultural
growth rates are recorded for both periods
(see Table 1), growth rates in the second
period compared with the first registered a
decline in 10 countries and an increase in 11

countries. Of the 10 countries whose

agricultural growth rates decreased for the
latter period over the former, 8 imple
mented adjustment operations. Of the 11
countries whose agricultural growth rates
increased, all implemented adjustment
operations. Of the 34 countries imple
menting adjustment operations of one sort
or another (whether SALs or SECALs)
during the 1980s, 2 had agricultural growth
rates of 4% per annum or greater, 19
between 2% ai\d 3.9%, and 6 between 0.7%
and 1.9%, while growth rates were not
recorded for 6 countries implementing
some form of adjustment. Only one of the 6
countries experiencing negative
agricultural growth rates implemented any
adjustment operations.

In the rest of this paper, I would like to do
three things:

1. Give a general overview of the size of
the structural adjustment programs
undertaken in sub-Saharan Africa

2. Review the results to date of these

programs and the conclusions that have
been drawn from those results

3. Make some other observations about

policy reforms in development strategy
for Africa

An Overview of Structural

Adjustment Programs
What was the magnitude of the task that
sub-Saharan Africa undertook in its

structural adjustment programs during the
1980s?

Between 1980 and 1991, 34 countries
undertook adjustment programs
supported by the World Bank. At one time
or another during this period, all of them
also received assistance from the IMF

through Stand-by Arrangements or
Structural Adjustment Facilities. This
makes it hard to get a control group, since
only 12 countries were excluded, and they
were often particular in one way or
another. They were either very small
(Cape Verde, Comoros, Djibouti, and
Seychelles,with a combined population of
1.3 million), suffered from extensive
warfare (Angola and Ethiopia), were
independent for only part of the period
(Namibia), or had other special
circumstances (e.g., diamonds in
Botswana).

The World Bank financed 111adjustment
operations in these 34 countries. Of these
operations, about 45 (40%) were called
Structural Adjustment Loans, signifying
that they addressed a set of broad ;
macroeconoinic issues. The balance mainly
addressed reform issues particular to a
sector, such as agriculture, industry,
finance, energy, education, health, and so
on. Some were trade and export
diversification programs, while others
focused on the entire public sector. It is
important to note that only 28% of these
adjustment operations started before 1985.
Thus, the pace stepped up in the second
half of the decade, with 40% of the
operations starting only in the last three
years (from 1989 to 1991).Consequently,
the period for which we are evaluating
results is relatively short. It is also
important to note that there was a gradual
movement over the decade from SALs to

SECALs; that is, the focus changed from
the general macroeconomy to issues
particular to specific sectors. It has to be
acknowledged, however, that virtually all
the SALs contained conditions that had an

impact on agriculture.Thus, to assess the
worth of adjustment for agriculture, one
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must look beyond the specific agricultural
sector operations, of which there were
around 21 during 1980-1991.

The numbers of operations varied widely
from one country to another. Six countries
undertook only one adjustment operation
with World Bank assistance, while at the
other end of the scale one country
undertook 10.Some countries began
adjustment programs and then abandoned
them or withdrew for a period before
taking them up again.

Of the total funds committed by the World
Bank for adjustment lending worldwide
from 1980 to 1991, sub-Saharan Africa took
about a quarter (US$10 billion out of $41
billion) but had about 45% of the
operations (which means that the average
adjustment operation was smaller in
Africa than in other regions). Of the World
Bank's total commitments to all projects in
all sectors in the region during that period,
structural adjustment lending made up
31%. It was thus a leading part of the
lending program. But there was also very
large financing for the more traditional
project operations, and the structural
adjustment operations themselves
addressed issues in most sectors.

Of course, all these figures are only
indicative, since to reform policies it is not
necessary to borrow funds from anyone.
Thus, the numbers of operations and the
amounts borrowed are not necessarily
related directly to commitments to
adjustment or to the intensity of
adjustment. Nevertheless, in its most
recent review of adjustment lending, the
World Bank classified the 77 countries it

examined as those with;

• Intensive adjustment lending: received
two SALs or undertook three or more

adjustment operations by June 1990,
with the first adjustment operation
effective in June 1986 or before

• Other adjustment lend ing: had at least
one adjustment loan by June 1990

• No adjustment lending (as of June 1990)

In sub-Saharan Africa, there were in this
sample:

• 13 countries with intensive adjustment
lending (Cote d'lvoire, Ghana, Guinea-
Bissau, Kenya, Madagascar, Malawi,
Mauritania, Mauritius, Nigeria,
Senegal, Tanzania, Togo, and Zambia).
The unweighted average of their annual
growth rates in agricultural production
during 1980-1990was 2.7%.

• 15 countries with other adjustment
lending (Benin, Burkina Faso, Burundi,
Cameroon, Central African Republic,
Congo, Gabon, Gambia, Mali, Niger,
Sierra Leone, Somalia, Sudan, Zaire,
and Zimbabwe). The unweighted .
average of their annual growth rate in
agricultural production during the
same period was also 2.7% per year.

• 5 countries with no adjustment lending
(Botswana, Ethiopia, Lesotho, Liberia,
and Rwanda). Growth rates in
agricultural production for this period
were negative in four of those countries
and not available for the fifth.

• 13 countries outside the sample
(Angola, Cape Verde, Chad, Comoros,
Djibouti, Equatorial Guinea, Guinea,
Mozambique, Namibia, Sao Tome,
Seychelles, Swaziland, and Uganda).

Reviewing the Results of

Structural Adjustment
Based on the classification of countries

already described, the broad results for the
entire sample, covering all regions, are as
follows:

• Adjustment lending was associated
with recovery of the economic growth
rate. For low-income countries (less
than $600 per capita GNP), this was 2
percentage points higher than otherwise
expected and for middle-income
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countries (all the rest) 4 percentage
points higher. The only countries
classified as middle income were

Botswana, Cameroon, Congo, Cote
d'lvoire, Gabon, and Zimbabwe.

• The gains associated with adjustment
lending remained, even after
controlling for initial conditions, terms
of trade shocks, interest costs of
external debt, and total amounts of

official financing. This last item should
be emphasized, because (as the above-
mentioned World Bank study
mentions), it "refutes the argument that
successful adjusters—^such as Ghana—
are doing well only because official
money is pouring in."

• The adjustment process generally takes
years, and there can be significant costs
in the transition. This is the bad news

coming out of the study, especially for
Africa. In only a very few countries
(among them Korea, Indonesia, and
Thailand), did the adjustment process
proceed swiftly and elicit a swift
response. In most other middle-income
countries, the process took years, and
they experienced declining output and
labor demand before new sources of

growth placed them on the path to
sustainable growth. "For low income
countries—with sub-Saharan African

countries important in this group—it is
an even longer haul," the study
concludes. "Export and saving
responses have been much weaker, total
investment has fallen on average, and
private investment has grown
significantly only in a few cases and
remains generally at inadequate levels.
The evidence to date for low income

countries suggests that adjustment
lending is a necessary—but not
sufficient—condition for transition to

sustainable growth path."

In assessing this statement, it is important
to bear in mind the statistics I presented
earlier: around 405 of the adjustment

operations being reviewed by this
particular study started only in the past
three years. In view of this, perhaps the
study errs on the pessimistic side by
concluding that the time required to carry
out structural adjustment successfully is
distressingly long; in some cases we
obviously do not know yet for sure.

Further findings of the study are that:

• There is indeed a substantial lag in
private investors responding to
adjustment. The reasons for this are the
uncertainty engendered by the
adjustment process in the expectations
of private investors, the decreases in
protection for many inefficient former
import-substituting industries, and an
increase in capital costs arising from
devaluation and rising interest rates.

• The results of adjustment in the public
sector have been mixed. On the one

hand, fiscal deficits have been reduced,
often through sensible tax increases,
elimination of inefficient projects,
reductions in military spending, and
maintenance or increases in social

sector spending. In two-thirds of the
intensively adjusting countries, real per
capita social spending increased
between the first and second half of the

decade. On the other hand, some critical
development expenses have been cut;
increased social spending has
sometimes been mainly on salaries,
while the services were starved of

complementary inputs; and not much
progress has been made in reducing
public sector employment or in
reducing total subsidies.

• There is increasing evidence that the
poor gain from adjustment policies in
the medium term, but at least some
suffer as the structure of the economy
adjusts. They benefit from favorable
redistribution to efficient, labor-
intensive activities; recovery of growth;
increased support to rural areas; and
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increased labor demand. They suffer as
a result of recession, falling labor
demand, decreased subsidies on
consumer goods, and reduced public
services.

The important question, of course, is how
the poor can be helped. The answer lies for
the most part in smoothing aggregate
private consumption by increasing official
capital flows (one of the important reasons
why adjustment programs are often
supported by significant inflows of capital
from donors); in price reforms that help
agriculture and other tradeable production
with high labor demand; in public
employment schemes; in nutrition
programs for vulnerable children; and in
the reallocation of public expenditures in
support of better social services, designed
specifically for the poor.

To summarize, then, the study's main
conclusions are that governments should:

• Stay the course on adjustment ,
programs. Policy reform is still a
necessary condition for growth and
development.

• Give increased atteirtion to second-

generation private sector incentives.
• Give increased attention to the

allocation of public sector spending.
• Promote poverty-reducing growth.

Let me expand on these four conclusions:

Stay the course: If reform of agricultural
marketing is taken as one common
component in structural adjustment
programs affecting agriculture, then a lot
of things must be done to complete the job
satisfactorily, and they take a considerable
amount of time to get in place. These
things typically include, among others:
financial and management reform of
parastatal marketing agencies; amending
and eventually abolishing price controls at
every level from farmgate to retail; freeing

up private exports; simplifying licensing of
traders; ending official harassment of
traders, with its associated rent-seeking
behavior (which may continue at local
levels long after official changes have been
gazetted by the central government);
opening up donor food and fertilizer to

If we stay the course on

structural adjustment, I am

convinced that we will look

back and see how necessary

it was.

private trade; ending restrictions on time,
place, and quantities of trade; ensuring
access to credit for various intermediaries

in the marketing chain; getting rural roads
and transport services in shape (and
making sure restrictive regulations on
them are dealt with). Examples abound of
the web of controls that have to be cut

through and the length of time this takes.

As an aside here, let me recall for you that
not too long after the Green Revolution
began exhibiting its successes, there was a
period of deep doubt about where it was
taking us in development—doubts
manifested in books and journal articles
with titles such as "The Green Revolution:

Generations of Problems." Now, everyone
wishes fondly for a green revolution in
Africaand deplores its absence. We should
expect profound doubts about the efficacy
of structural adjustment to arise a few
years after its main efforts have
commenced. If we stay the course,
amending the process as problems show
up, I am convinced that we will look back
with hindsight and see how necessary
it was.

Second-generation privatesectorincentives: It
is hard to overstate the comprehensive
structures that have to be in place for the
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private sector to operate well—structures
that are mostly taken for granted by
people in economies where private trade
has been accepted and well-regulated for a
long time. In putting these structures in
place in Africa, there is a profound need to
understand private sector incentives and
constraints intimately and to examine all
policies and regulations in an effort to
eliminate conflicts; to establish a

regulatory system that removes obstacles,
sets fair rules for competition, and
enforces them rigorously; to put in place a
framework for orderly formation and
dissolution of private enterprises; to
protect against exploitation (especially of
labor) without overprotecting; to deal
equably with externalities; to encourage
development of management skills; and to
reformulate taxation systems. With this
agenda of regulatory reform on its plate,
there is little likelihood that government is
going to wither away.

Attention to public sector spending: The
points to note here are that, in the process
of trimming budgets, we should make
special efforts to protect expenditures for
infrastructure, agricultural research,
education, and health and look closely at
the balance between wage and nonwage
expenditures.

Poverty-reducing groiuth: The need for this
is obvious, and the type of growth needed
is that which stimulates efficient, labor-
intensive enterprises, increases labor
productivity, and reduces the real costs of
food. Ultimately, this latter point is what a
lot of our adjustment efforts in agriculture
are about.

Other Observations About

Policy Reforms
Beyond reviewing the results of the recent
World Bank study, I would like to
emphasize seven more points;

1. If we are going to have open
economies—and I do not see how we

can do anything else—the exchange rate
is a key issue. In his paper in these
proceedings, G. Edward Schuh
describes the losses that countries have

incurred, and continue to incur, by
shutting themselves off from the
international trade system, which has
grown much faster than global GNP in
the past decade. In some econometric
work we are doing, the real effective
exchange rate (REER)shows up as the
most consistently significant variable
related to growth in agriculture in sub-
Saharan Africa. When we control for

many other variables (among them
producer prices, transportation inputs,
fertilizer, pesticides, weather, primary
school enrollment rates, net transfers of
aid funds, and specific country factors),
our equations show a very significant
relationship between falling REERsand
agricultural growth. This is at least as
important for growth in food
production as for growth in export
crops.

2. In trying to get policies right, it is a
mistake to set some sort of false

opposition between "food crops" and
"export crops" (so called, since food is
often both a cash enterprise and potent
export). When some of the countries in
Southeast Asia were putting a lot of
effort into food security during the
1960s and 1970s (as Peter Timmer
points out in his paper in these
proceedings), they were simultaneously
taking market share from some of
Africa's principal export crops. And
they did this through a deliberate
process of intensive, long-term research,
combined with getting the policy
environment right. They saw the value
of these exports. It is time for Africa to
focus much more strongly again on
export prospects, for both its traditional
commodities and for innovative
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diversification. Of course, food is
important. It is still the primary wage
good. And increasing its production
and lowering its real price to consumers
is essential for achieving efficient, labor-
intensive growth. If we have learned
one lesson about food security,
however, it is that this end is best
served by adequate incomes. Food
security is an income problem. And it
cannot necessarily be solved through
"food fundamentalism," manifested in
an all-out drive for food self-sufficiency.
If we keep up the flow of food
production technology, as well as
getting other policies right, food will be
produced alongside export crops and
the more so as export crops generate a
good cash flow. Many examples exist in
which production of a cash crop
(whether food or nonfood, for domestic
or external consumption) is essential for
getting food production moving,
especially among smallholders.

3. There is a lot of talk about protection of
local food production, especially in
West Africa, where governments
observe the powerlessness of local
farmers to compete with rice and wheat
imports. May I remind you that the best
protection is competitiveness (which
means getting policies right and
keeping technology generation strong).

4. What we need is not less government
but better government. Those who live
in the industrialized world know that

public expenditures in their countries
have not fallen as a percentage of GNP,
as incomes have risen. There are plenty
of things governments can do to create
a fair and stimulating environment for
producers and consumers; governments
will not be going out of business soon.

5. It is time to do more thinking about the
regional effects of adjustment and even
perhaps to launch some regional
adjustment operations. Every country in
Africa has porous borders. Every

country in the CFAF zone is bordered by
at least one country in the non-CFAF
zone. Adjustment carried out in only one
country can lead to unintended
consequences in production and trade.
Recognizing this problem, ministers of
agriculture in West Africa have
established a valuable ongoing process
of studies, consultation, and collab
orative effort. Other regions in Africa
need to follow suit.

6. Taking a lead from Norman Borlaug
(who frequently expresses impatience
with the idea of waiting for the perfect
technology package), let us admit our
mistakes in structural adjustment, but let
us not wait until we have a perfect
package of policy reform.

7. Finally, how do I sum up the impact so
far of structural adjustment on
agriculture in sub-Saharan Africa? When
we consider the whole package of
investments, structural adjustment, and
other development initiatives in the
1980s, we must admit that agricultural
growth rates fallen far short of our
expectations. There is some evidence,
however, that growth rates have been
higher with structural adjustment than
they would otherwise have been.
Furthermore, there is evidence that a
significantly higher proportion of
investment projects succeed in countries
where good structural adjustment
programs are under way than in those
where policy issues remain
unaddressed. We have begun a huge
enterprise, which is only partly
completed, of establishing necessary
conditions for economic growth and
development, and we must stay the
course.
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Structural Adjustment With
- A SnniAT. P'Ari??A Social Face?

AdebayoAdedeji*

In this paper I wish to draw attention to the
problem of linking structural adjustment
programs with human welfare and social
concerns. Whatever the original expecta
tions of these programs might have been
when they were first implemented about a

A fundamental test of any
economic program is whether

it is improving the human

condition.

decade ago, the reality on the ground is
that they have not led to poverty allevia
tion. In fact, all over sub-Saharan Africa—
adjusting countries included—human and
social conditions have gotten worse over
the last 10 years or so, no matter what
indicators are examined: infant mortality,
life expectancy, malnutrition, food security,
access to potable water and sanitation,
education, income per household, and
environmental degradation. The only
positive development is that during the
past two years South Africa has perpe
trated fewer acts of destabilization and

aggression (which exact massive costs in
human and economic terms) against the
countries of southern Africa.

It was, in part, the severity of the African
crisis that led the Bretton Woods institu

tions (i.e., the World Bank and Interna
tional Monetary Fund, IMF, whose creation
was an outcome of the International

Monetary Conference, held at Bretton

Woods, New Hampshire, USA, in 1944) to
design structural adjustment programs in
the first place and to insist that these be
adopted by African governments seeking
assistance. Most of them accepted these
programs in the genuine belief that they
would result in economic recovery and
development. But the bitter reality is that,
whether nationally conceived or drawn up
in collaboration with the Bretton Woods

institutions, structural adjustment pro
grams have caused the human condition
on this continent to become worse, and
they have rent the fabric of African society.
The primary reason this approach has
persisted so long is that the overwhelm
ingly nondemocratic character of most
African governments and their appalling
lack of political accountability has permit
ted them to impose structural adjustment
on their people without facing the conse
quences that vvould have befallen demo
cratic governments.

A fundamental test of any economic
program is whether it is improving the
human condition, i.e., alleviating poverty
and making the poor less vulnerable by
empowering them economically, by
improving their access to the means of
production and to basic services, and by
enhancing the role of women, in particu
lar, as agents of modernization. If a
program cannot pass this test, it is fatally
flawed and in need of total redesign. Any
attempt to graft on elements that give the
program a social face will be an exercise in
futility. This is evident from previous
attempts to do so, such as Ghana's

Executive Director, African Centre for Development and Strategic Studies, Ijebu-Ode, Nigeria.
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Programme of Action to Mitigate the
SocialCosts of Structural Adjustment
(PAMSCAD). What is called for is com
plete redesign of the program.

The International Response

TO THE African Crisis
Structural adjustment lending was initi
ated by the Bretton Woods institutions
during 1980 in response to serious balance
of payments problemsin many developing
countries. These were the direct result of a
sharp deterioration in the terms of trade,
particularly for oil-importing countries,
and of weaknesses in domestic policies. It
became increasingly difficult for the
developing countries affected to service
their debts and to sustain the level of

imports to which they had grown accus
tomed in previous years. Unfortunately,
the economic performance of the industrial
market economies was somewhat lacklus

ter in the 1980s. The 1979-1982 recession

was followed by a long period (1983-1987)
of slow recovery.

These factors had disastrous effects on the

import-dependent and export-oriented
African economies, with their monocul-
tural export sectors. With the possible
exception of oil, the real values of many
primary products—i.e., their import
purchasing power per unit of export—
were at 50-year lows. The industrial
economies made matters worse through
protectionism and dumping, which
hampered export diversification. Africa's
problems were further aggravated by
intermittent drought throughout the
decade over much of the continent,
particularly the African Drought Disaster
of 1983-84 and the ensuing famine, which
threatened the lives of almost 150 million

people.

The human tragedy and social crisis
emanating from these events were

unparalleled in modern African history
and perhaps unprecedented anywhere in
the post-World War II era. Human suffer
ing was especially great during the
drought of 1983-84. It followed a series of
droughts, beginning in the Sudano-
Sahelian area and in Ethiopia during the
early 1970s, which weakened the fragile
economies of many African countries and
undetermined their social structures.

Many people lost their lives or were
dislocated, and family life was shaken.
Millions of people left their ancestral
homes—in many cases with their cattle—
in search of food, fodder, and shelter. In
the Horn of Africa, the drought and its
human and economic consequences were
compounded by political turmoil.

The international community responded,
through the Bretton Woods institutions, by
designing programs that have two princi
pal parts—stabilization and structural
adjustment. The first involves a managed
reduction of expenditures to bring about
an orderly adjustment to reduced levels of
external resources. The second involves

changes in relative prices through devalu
ation, higher interest rates, the reduction
or elimination of subsidies, and growing
reliance on market mechanisms rather

than government intervention. A typical
World Bank/IMF adjustment package thus
includes the following:

• Currency devaluation to improve the
balance of payments by raising the cost
of imported goods and making exports
more competitive

• Domestic demand management, with
the primary aim of cutting back govern
ment budgets, especially social expendi
tures

• High interest rates and a credit squeeze
to reduce inflationary pressures

• Freeing of prices to remove distortions
resulting from subsidies on food,
fertilizer, and other essentials and from
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import taxes on luxury items and to
provide an incentive for exports at
prices set in the world market

• Import liberalization to open local
industry to competition from more
industrially developed countries and to
encourage expansion of foreign trade

• Privatization of state and parastatal
enterprises to reduce government
protection of inefficient economic
activities

The World Bank introduced Structural

Adjustment Loans (SALs) to provide
quickly disbursed financing, which would
strengthen its hand in the policy dialogue
with recipient countries. The Bank and
IMF thus made the adoption of structural
adjustment programs a condition for loans
and other financial support. As it became
increasingly clear that these measures
would not improve the capacity of debtor
countries to service their debts, structural
adjustment was also made a requirement
for debt rescheduling by the creditor
nations of the Paris Club and by the
commercial banks and institutional

lenders of the London Club.

It is now generally accepted that structural
adjustment has not led to sustainable
recovery and development. The Bank's
own evaluation after 10 years of experi
ence with adjushnentlending is eloquent
in this regard (World Bank 1988a). On the
sustainability of adjustment, it notes that
"improvements, in several countries, have
not been sustained," that "budget deficits
have been increasing ... especially in
highly-indebted and Sub-Saharan coun
tries," and that "investment/GDP and
debt-export ratios have generally wors
ened during the decade." On the effective
ness of structural adjustment in improving
the capacity of debtor countries to service
their debts, the evaluation concludes that
"involuntary and concerted commercial
bank lending has often been the only

alternative to default" and that "since 1980

external debt has grown rapidly relative to
exports and GDP." On social costs, the
report notes that "expenditure reductions
have forced cutbacks in social and eco

nomic programmes and led to a deteriora
tion in public infrastructure" and that
"calorie intake has on average stagnated or
declined during the 1980s." Finally, on
institutional reform, the evaluation
concludes that "the supply response to
adjustment lending has been slow because
of the legacy of deep-seated structural
problems. Inadequate infrastructure,
poorly developed markets, rudimentary
industrial sectors, and severe institutional
and managerial weaknesses in the public
and private sectors have proved unexpect
edly serious as constraints to better
performance—especially in the poorer
countries of Sub-Saharan Africa. Greater

recognition thus needs to be given to the
time and attention needed for structural

changes, especiallyinstitutional reforms,
and their effect."

Perhaps it was the failure of structural
adjustment programs to achieve recovery
and sustainable development (and the
consequent frustrations of the institutions
thatdesigned these programs) that led
Barber Conable, then president of the
World Bank, to pose the following ques
tions: 1) "Does Africa face special struc
tural problems that have not been properly
understood?" 2) "Has the institutional
dimension been neglected?" 3) "Have the
recent reform-programmes been too
narrow or too shallow?" (World Bank and
United Nations Development Programme
1989)

The African Response

TO THE Crisis
During the second half of the 1970s,
African governments were warned about
the impending crisis. For iirstance, in my
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address to the ECA Conference of

Ministers at its session in Kinshasa, Zaire,
in March 1977,1 commented that:

Africa, more than the other Third World

regions, is faced with a development crisis of
great potency. In spite of the region's ample
natural resources, of a favourable population
to natural resources ratio, in spite of the
generous and even indiscriminating incen
tives for foreign private enterprise .. . and in
spite of our adherence to orthodox tlieories
and prescriptions—in spite of all these,
neither high rates of growth nor diversifica
tion nor an increasing measure of self-
reliance and dynamism seems to be within
our reach. (Adedeji 1989)

The African response to the warnings and
to the evolving crisis was the Lagos Plan of
Action (LPA) and the FinalActof Lagos
(FAL) of 1980, which the heads of state
adopted at theirsummit meeting in Lagos.
The LPA established as a primary objec
tive the alleviation of mass poverty and
improvement in the standard of living of
the African people. Second, the concept of
self-sustained development was taken as
essential in view of its relation to the first

objective, especially with regard to such
basic targets as attainment of food self-
sufficiency and the provision of critical
goods and services. Third, while the LPA
acknowledged the interdependence of the
world's economies, it showed a realization
that the Balkanization of Africa called for

strong emphasis on national and regional,
collective self-reliance. This objective was
addressed by the FAL, which set a target
date for establishing an African Economic
Community.

Though geared to achieve long-term
development goals, the LPA also took into
account the need for short-term adjust
ments. AU of these, however, were seen as
constituting a continuum in the long-term
process of development and transforma
tion. The framers of the LPA realized that

the fundamental causes of continued

underdevelopment and persistent eco
nomic crisis in Africa are a lack of struc

tural transformation, low levels of produc
tivity, and excruciating poverty in an
environment characterized by serious
deficiencies in physical and social infra
structure, in research capabilities, in
technological know-how, and in other
resources that are indispensable to an
integrated and dynamic economy.

Unfortunately, the international commu
nity failed to support the LPA. Instead, it
opted for a business-as-usual approach,
namely the continuation of an export-
oriented monocultural economic system.
Inevitably, the crisis intensified, and the
focus of attention shifted to short-term, fire
brigade operations. Shortages of foreign
exchange for acquiring foreign goods
(such as food) and services and for servic
ing debts became so severe that most
governments were willing to adopt
structural adjustment programs simply to
gain access to the necessary funds. Major
socioeconomic objectives fell by the board,
including the internalization of the forces
of supply and demand (which determine
the direction of development and eco
nomic growth and the patterns of output),
increasing substitution of domestic for
external factor inputs, and increasing
participation by the mass of the people in
the production and consumption of the
social product. Structural adjustment
remained the predominant development
paradigm of the Bretton Woods institu
tions and the donor community, even after
1985, when at the height of the crisis
African heads of state adopted the Africa
Priority Programme for Economic Recov
ery, 1986-1990 (APPER), and the United
Nations General Assembly adopted the
United Nations Programme of Action for
African Economic Recovery and Develop
ment 1986-1990 (UN-PAAERD), thus
confirming Africans' perceptions as to
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how best to end the crisis and initiate a

process of long-term, socioeconomic
transformation.

Structural adjustment has also persisted in
spite of Barber Conable's conclusion that:

although sound macro-economic policies are
essential to provide an enabling environment
for productive.use of resources, they alone
are not sufficient to transform the structure of

African economies. At the same time, major
efforts are needed to build African capaci
ties—to produce a better trained, more
healthy population and to greatly strengthen
the institutional framework within which

development can take place. (World Bank
and UNDP 1989)

Structural adjustment remains the basis for
providing loans, rescheduling debts, and
granting relief to beleaguered African
economies. Meanwhile, the crisis contin
ues unabated; sustainable development
still eludes Africa; and the alleviation of
poverty on this continent is a largely
unfulfilled goal.

The Food Crisis: A Case

IN Point
At the root of Africa's persistent underde-
velopment are pervasive structural
disequilibria—of which the food crisis is
the most glaring manifestation. It is caused
primarily by the low level of agricultural
productivity, which in turn is the result
mainly of low investment in agriculture,
limited use of new technology, and
inadequate incentives for farmers (most of
whom are women) to increase production
and the marketed supply of food. Severe
drought further complicates matters by
periodically disrupting the pattern of crop
production. Another difficulty faced by
most African countries is that of environ

mental degradation, consisting of defores
tation, soil erosion, and falling water
tables, among other problems.

The limited efforts made so far to trans

form African agriculture have concen
trated mainly on the export subsector,
while the food and raw materials

subsectors have generally been neglected.
Moreover, even though women play a
crucial role in agriculture (particularly in
food production), their contributions as
producers and as agents of change in rural
areas continue to be limited by their
meager share of the means of production
(specifically land, capital, credit, and
technology) and their marginal position in
production relations.

The occurrence this year of yet another
devastating drought, affecting nearly 20
countries, killing tens of thousands of
people, and destroying the livelihoods of
millions more, shows how basically
structural the African crisis is. Every time
the rains fail, the fragile African economy
collapses,because over 90% of its agricul
ture is rainfed. Africa has not yet devel
oped the know-how for cultivating crops
in increasingly arid ecologies, nor is
serious attention being paid to irrigated
farming. Asa result, little progress is being
made in the huge task of transforming
food production on this continent.

How can we get at the structural
disequilibria that accountfor poor perfor
mance in Africa's food production sector?
Currency devaluation, high interest rates,
and demand management will contribute
nothing to this end; if anything such
measures will harm efforts to increase

substantially the annual rate of production
and achieve self-sufficiency. Import
liberalization—another important weapon
in the policy arsenal of the structural
adjustment programs—willexacerbate
Africa's food dependency syndrome and
its acute shortage of foreign exchange. As
PercyMistry, a former senior officialof the
World Bank, confessed in 1989;
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Liberalization has not worked in Africa.

Unfortunately, it has had a much more
important effecton export cash crop
production than food crop production.
Becausethe incentiveshave been to export to
pay debt service, liberalization has not done

much for food security.. . . The domestic
capacity to switch from imported products to
local products is extremely weak in Africa.
(World Bank and UNDP 1989)

In reply to this criticism, proponents of
structural adjustment urge that African
countries increase production of export
commodities for which they have a so-
called comparative advantage and thereby
raise their export earnings, with which
they can then finance additional food
imports. Africa'smain exports, excluding
oil,are coffee, cocoa, timber, cotton,sugar,
live animals and meat, tobacco, tea, fish
products, rubber, groundnut, palm oil,
banana, sisal, spices, and fruits. Two of
these—coffee and cocoa—^make up more
than half the continent's total agricultural
earnings. The problem is that the prices for
these exportcommodities are declining
and world markets for them are contract

ing. And yet the World Bank has based its
argument for expanding Africanexports
largelyon theassumption that "declining
export volumes, rather than declining
export prices, account for Africa's poor
export revenues" (World Bank and UNDP
1989).

Granted that Africa has seen its share of
the world market decline for many of its
export commodities, is it really worth
while to try to increase the region's share
of a declining market? How realistic is the
World Bank's assumption that the world is
ready and waiting for Africa to reemerge
as a major supplier? According to the
World Bank's 1988 forecast of real com
modity prices, the aggregate indices for
coffee, tea, cocoa, sugar, palm oil, coconut
oil, tobacco and cotton, using 1980-81 as
the base year, are 60.5 in 1995and 70.5in

2000. For coffee alone the indices are 68.1

and 68.5, respectively, and for cocoa 46.4
and 51.3 (World Bank 1988b). In other
words African producers of cocoa will
have to more than double their output to
be able to maintain their 1980-81 export
earnings in real terms. Similarly, by the
year 2000, African producers will have to
increase coffee exports by more than one-
third the volume in 1980-81 in order to

earn the same amount of revenue in real

terms. For all products, a 30% increase in
output will be required to achieve the
same earnings as in 1980-81.

The proposition that Africans can pay for
food imports through increased earnings
from export commodities not only lacks a
social face but makes no sense economi

cally. The tremendous effort required to
increase the production of exports suffi
ciently to maintain 1980-81 levels of
revenue would be far better expended in
transforming Africa's food production. If
the continent can increase output of its
major staples by 30%, not to talk of
doubling it (as it is required to do in
cocoa), food self-sufficiency could become
a reality, in spite of relatively high rates of
population growth. No policy could be
more human-centered and have more

favorable social and economic impacts.
The present trend of adopting policies that
are biased against the food sector and
favor the production of export commodi
ties must be reversed. Action must be

taken to overcome the systematic neglect
suffered by the food sector, particularly in
terms of investment and research. For it is

from this sector that the majority of
Africans, particularly women, derive a
living.

The transformation of food and through it
the alleviation of poverty in sub-Saharan
Africa cannot be accomplished unless
something is done about the problem of
low agricultural productivity in the
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absence of technological change (consist
ing mainly of improved varieties, higher
and more consistent use of modem inputs,
increased irrigation, and improved farm
implements). Low levels of investment and
research are major contributors to the slow
pace of technology adoption. Though
ultimately the responsibility for solving
these problems lies with the farmers
themselves, goveriunents can help tltem by
adopting policies that will increase the
momentum for change and facilitate the
achievement of sustainable growth in food
production.

Surely, these policies cannot consist of
generaUzed currency devaluations and
high interest rates. A major drawback to
the former is that it coincides with the

current policy of favoring exports by
lowering export prices in foreign currency
and raising the prices of imports in local
currency. At least in the foreseeable future,
the inputs required to transform the food
production sector will have to be im
ported. If they are to be kept affordable for
smallholders, public policy must move
away from generalized devaluations
toward a discriminating exchange rate
policy that favors high-priority inputs
required for food production. The problem
with the high interest rates required under
structural adjustment programs is that
they have fueled inflation and discouraged
productive investment, while encouraging
speculation. It is not surprising that there
has been a marked trend toward

disinvestment m adjusting countries. To
encourage the traitsformation of food
production requires a policy of differential
interest rates for this sector.

It is also important that a policy of pro
ducer price supports be put in place to
ensure that the changes are sustainable
and that a large measure of food self-
sufficiency can be achieved by the year
2000. This policy will naturally be ex
tended to a few well-selected food com

modities that constitute the staple diet in
Africa. These are cereals—maize, sorghum,
wheat, millet, and rice—and roots and
tubers—cassava, yam, and potato. The
relative importance of each of these crops
varies from one part of Africa to another.
Therefore, each country will have to decide
which are the most significant for the
purposes of food self-sufficiency and,
therefore, to which it should extend the
policy of producer price supports.

This approach should provide food produc
ers with large enough incentives and
incomes to enable them to adopt new
production techniques and thereby increase
and sustain food production.

Indeed, guaranteed stable producer prices
have, in the long-run, the surest possibilities of
maintaining the momentum of technological
change in the food sector.. . . An assured level
or remunerative prices for unlimited quanti
ties will lead to increased production of more
profitable products. Increased production
almost inevitably results from a greater use of
capital inputs. (ECA 1991)

Furthermore, by raising the profitability of
agriculture, producer price supports will
stimulate capital investment in this sector.
Such an approach is essential if Africa is to
succeed in alleviating poverty generally
and in rural areas particularly and if it is to
adopt a human-centered development
strategy for achieving socioeconomic
transformation. By enabling the continent
to become increasingly self-sufficient in
food production, a policy of producer price
supports will eliminate the spectre of
hunger and famine, give the vulnerable and
poor more equitable access to food, and
considerably reduce seasonal food short
ages and the associated price instability.

In the various parts of the world where this
policy has been applied successfully, it has
most commonly taken the following forms:
1) market price support, 2) two-price
schemes, 3) stabilization schemes, and 4)
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intervention buying and selling of food
commodities to prevent prices from falling
below or rising beyond guaranteed levels.
It is not within the scope of this paper to
discuss each of these options in detail.
Suffice it to say that eachcountry willhave
to determine which approach or combina
tion of measures it should adopt in light of
its own circumstances.

A Human-Centered

Development Strategy
The foregoing discussion of the African
food crisis and of the measures required to
overcome it underscores the multidimen

sional, hohstic nature of a human-centered
development strategy. An approach that
makes the human condition its foremost

concern requires no special effort, no
plastic surgery, to give it a social face.
Above all, it is concerned with the allevia
tion of poverty and may be described as a
blueprint for achieving this end.

The publication of the World Bank's
Poverty Reduction Handbook and Operational
Directive in April 1992has given rise to
hopes that the Bank has decided at last to
abandon its futile effort to give structural
adjustment a social face and to focus once
again, after 12 years of neglect, on the task
of alleviating poverty. This challenge was
at the center of the Bank's policyduring
the 1970s under the presidency of Robert
McNamara. It is heartening to hear, in the
words of Lewis Preston, the Bank's new
president, that "sustainable poverty
reduction" will become "the overarching
objective of the World Bank" and the
benchmark by which its "performance as a
development institution will be mea
sured." Those of us who have been urging
the Bank to take such a step can now chant
our Nunc Dimitis.

As Reginald Green (1992) has stated, the
content of the Handbook is "sensible and

sensitive and, above all, is based on the

acceptance that, to date, structural adjust
ment has largely failed to reduce poverty
or seriously improve the social situation in
Sub-Saharan Africa." This failure is at the

center of the controversy between the
Bank, on the one hand, and the EGA,
UNICEF, and US Congressional study
team, on the other. It is also the reason that

the EGA came out with the African

The maladjusted

macroeconomic framework can

never be put right as long as

excruciating poverty persists.

Alternative Framework to Structural

Adjustment Programmes for Socio-
Economic Recovery and Transformation
(AAF-SAP) in July 1989. . , ,

Poverty is pervasive in Africa. According
to the World Bank, the proportion of
people living below the poverty line on
this continent is projected (even on the
basis of optimistic assumptions) to remain
well over 40% and could easily reach 50%
or more, while the proportion in all other
regions of the Third World is expected to
fall—in many cases to single-digit figures.
What Africa urgently needs then is not to
put the war against poverty on hold but to
embark on a program of socioeconomic
change, while continuing to adjust
macroeconomic policies and to give them
a social face. The maladjusted
macroeconomic framework can never be

put right on an enduring basis as long as
excruciating poverty persists. The resolu
tion of problems, such as disequilibria in
balance of payments, structural budget
deficits, persistent inflation, and so forth,
should not be viewed as a precondition for
long-term development. Rather, these
problems can be resolved only in the
context of such development. To break
the vicious circle of poverty, African
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governments must apply measures that
will enable their people to develop and
sustain an indigenous capacity to bring
about political, social, and economic
change. The excessive external dependence
of national economies; their internal
socioeconomic disarticulation; the frag
mentation of the regional African
economy; the lack of an appropriate
political, economic, and social institutional
framework; and the alienation of people
from their governments are due to the
failure of pohtical leaders to remain
sensitive and accountable to the people.
And their tendency to marginalize the
people and their organizations in the
formulation, execution, and monitoring of
policy accounts for the persistence of
poverty, the narrow production base,
environmental degradation, and lopsided
development. Maladjusted macro-
economic policies are merely the symp
toms of more fundamental structural

problems. To bring about sustainable
change, we must attack these problems at
their roots. And the place to start is with a
transformation of the food sector.

Conclusion
In concluding I would like to express my
satisfaction that this workshop has focused
on some of the major elements of such a
transformation. President Carter's opening
address and all of the subsequent sessions
have dealt substantively with issues that
are integral to the alleviation of poverty
through changes in the food sector. If these
issues can be resolved within a holistic,
human-centered development strategy
that mobilizes people and empowers them
economically and politically, then the
forward march will have begun for Africa
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and the world. The current food crisis is a

reflection of the structural disequilibria
and paralysis from which the entire
African economy suffers. Sub-Saharan
Africais today paying dearly for its failure
to discard its unenviable colonial inherit

ance and to push earnestly for structural
transformation of its economy, society,
and polity. 1believe we have paid more
than enough for this failure during the
past three decades, particularly in the last
one. Let us now push forward in the
daunting but more rewarding task of
socioeconomic, structural transformation,
which, being human-centered, cannot but
have a social face.
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A Turning Point in African Agriculture?
Kevin Cleaver*

Although only a brief overview of this paper tvas presented at the ivorkshop, we have included
it in these proceedings to provide adescription ofthe World Bank's evolving strategyfor
supporting agricultural development in sub-Saharan Africa.

The mass media of the western world have

recently told wreirchingstories of starving
Africans. Particularly frightening are the
scenes of massive starvation in Somalia.

Ethiopia, Liberia, Sudan, and parts of
southern Africa are also faced with serious

food shortages.Extreme poverty,hunger,
and disease are, of course, not new on this

About 40% of Africans today
are not adequately fed.

continent. The Sahelian region was the
scene of similar catastrophes during the
1970s, and Angola, Mozambique, and
Zaire have found themselves in much the

same state at some point in their
postcolonial histories. It should come as no
surprise that the institutions created to
reduce poverty and hunger, such as the
donor agencies of the industrialized
countries, the World Bank, and the United
Nations family of international organiza
tions, are criticized as being ineffective
in Africa.

The facts are no less discouraging than the
images that appear in the press. While
African agriculture has grown at an
average rate of 2% per annum for the past
25 years, population growth in the region
has risen from an average of about 2.8%
per annum in the 1970s to about 3.1%
today. Because agriculture has expanded

more slowly than population, a food gap
has developed, which is partly filled by
imports and food aid, but still causes
many people to go without. About 40% of
Africans today are not adequately fed. To
make matters worse, agricultural exports
have declined, limiting the continent's
ability to pay for equipment and inputs
needed in agriculture and industry. In
many African countries, the growing
numbers of people in the countryside are
rapidly converting forest into farmland,
causing considerable environmental
damage in the process. Widespread soil
erosion and deforestation are reported
from virtually every country in the region.

The most promising solution to these
problems is to develop African agricul
ture. About 70% of the continent's popula
tion depends directly on this sector both
for food and cash income. Agriculture
creates a little over 30% of the gross
domestic product in the average African
country. By and large, the region's most
important industries are agroindus tries,
which process its diverse agricultural
products. The main ones are maize,
sorghum, millet, rice, coffee, tea, cocoa,
palm oil, meat, dairy products, wood,
fish, root and tuber crops, fruits, and
vegetables.

Clearly, if every African country could
develop a vibrant agriculture, its people
would be better fed, and it could generate

Chief, Agnculture Division, Africa Technical Department, World Bank, Washington, D.C., USA.
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a surplus for processing and export. An
expanding agriculture would generate
additional income and employment. With
higher earnings, farmers would buy more,
stimulating the development of industries
for producing farm inputs and consumer
goods. Of course, growth in agriculture and
agroindustry is not a sufficient condition
for greater prosperity in Africa. But it
would go a long way toward accomplish
ing this goal, particularly if combined with
reduced population growth and measures
to assure that the benefits are distributed

widely.

Diverse Experience in

Agricultural Development

Finding the key to agricultural develop
ment in Africa requires that we take a
closer look at its diverse experience.
Countries in which the agricultural sector
performs poorly have certain characteris
tics in common. In Angola, Ethiopia,
Liberia, Mozambique, Somalia, Sudan, and
Zaire, for example, social and political
turmoil has greatly limited the effectiveness
of projects directed at achieving agricul
tural and economic development. Under
the circumstances, farmers naturally retreat
into subsistence production. Commercial
agriculture collapses because of the risk of
confiscation, the difficulty of trade, the
insecurity of money, and the limited
availability of inputs and equipment.

Countries that are relatively stable politi
cally but maintain rigid government
control of agriculture have done only
slightly better than those described above.
Policies that are inimical to agricultural
development include overvalued exchange
rates, price controls that reduce the amount
farmers receive for their commodities,
government monopoly on agricultural
trade (which has usually constrained this
trade and made it more expensive), and
restrictions on private investment in

agricultural processing and marketing. A
further hindrance is poorly conceived
services for providing farmers with
technical advice. These services are

usually managed by government, some
times with donor assistance. In most cases

they have proved to be highly susceptible
to corruption and have nearly always been
ineffective. Countries where these policies
and approaches have prevailed include
Benin, the Central African Republic,
Congo, Gabon, Malawi, and Zaire and
until recently Ghana, Nigeria, Tanzania,
and Zambia, among others. In those
countries education, roads, water supply,
and health have been neglected as well,
diminishing the ability of the rural popula
tion to benefit from technical innovations

in agriculture.

Fortunately, there is another Africa, one
that is progressing but receives much less
attention in the media. In Kenya, for
example, agriculture has grown at an
average rate of 3 or 4% per annum for the
last 25 years—faster than in most industri
alized countries. Burkina Faso and Togo
have also done extremely well. Several
other countries, such as Ghana, Nigeria,
Tanzania, and Uganda, have achieved
spectacular improvements in agriculture
during recent years. In each case the
changes have been rooted in more effective
government policies, such as maintaining
exchange rates at reasonable levels,
keeping budget deficits down, raising the
quality of public sector investments,
allowing the private sector to participate
freely in agricultural markets, and improv
ing infrastructure, education, and health in
rural areas. The governments of these
countries have also improved the ability of
agricultural research and extension to
provide farmers with usable technology.
This in turn has permitted greater crop
yields, thus reducing the pressure for
farmers to bring new land under cultiva
tion through destructive forest and bush
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clearing. Cooperatives and other organiza
tions have encouraged farmers to partici
pate more actively in the rural economy.
Countries that have implemented better
policies and made wiser investments have
attracted donor support for these efforts.
Since the World Bank's agricultural
projects work best in these countries, we
are among those making a contribution.
Eventhe foreign privatesectoris starting
to invest more in these countries, though
still on a small scale,bringing valuable
know-how and access to markets in the

industrialized world.

One type of agricultural project that is
giving good results in the African coun
tries where sound economic policies have
beenestablished is that aimed at strength
ening agricultural extension. Under such
projects a public sector service is created,
in which trained Africanagriculturalists
teachfarmers how to apply improved
techniques for producingcrops(including
basicstaples as wellas fruits and veg
etables) and raising livestock. Independent
studies of two extension projects financed
by the World Bank in Burkina Faso and
Kenya indicate that the rate of return on
investment is about 100% and that tens of
millions of people are benefitting. Cur
rently, the Bankis funding 27such projects
in Africa. Increasingly, they are aimed at
reaching women, who are the continent's
principal food producers.

Another promising type of projectcreates
and maintains rural savings and loan
associations. Rural people in Benin,
Burundi, Cameroon, Rwanda, and Togo,
among others, have established their own
cooperative banks (similar to credit unions
in theUSA), where theycanmakesavings
deposits and obtain credit both for invest
ment (e.g., in processing and marketing
activities)and consumption. Many donors
are assisting in this endeavor, including

the World Bank, the US Agency for
International Development, and the French
and Swiss governments.

This experience has shown that donors can
work together quite effectively, when they
have committed and competent African
partners. Notable examples of successful
investment assisted by donors (including
the World Bank) are the cotton industry in
much of francophone West Africa,dairy
ing in Kenya, maize production in parts of
Tanzania, and rubber production in Cote
d'lvoire. There are examples of successful
private investment as well. Approximately
120 private companies now market,
process, and export horticultural products
in Kenya. Though many are foreign,
increasingly they are African firms,
benefitting from contacts with foreign
companies.

Lessons From Success
Based on the experience of countries
where these successes are occurring, we
now know what it takes to develop
African agriculture. The first requirefnent
is stable political and social institutions.
Democratization also helps and should be
pursued, both because it is a desirable end
in itself and because it mobilizes large
numbers of people to participate in
building institutions and making economic
decisions. Another essential ingredient is a
favorable economic policy environment
that allows market incentives to be passed
along to farmers and encourages the
private sector to invest in agricultural
production, processing, and marketing.
The creation of such a policy environment
is what we refer to as structural adjust
ment, an initiative supported by the World
Bank, in partnership with other donors, in
many African countries. Increasingly,
structural adjustment is accompanied by
measures designed specifically to reduce
poverty by stimulating agricultural
development and creating employment.
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Successful experience in recent years offers
other lessons as well. One is that Africans

will have to manage the development
process themselves. All foreigners can do.

Donors and private voluntary

agencies must learn to work

together rather than in

competition.

whether they are private voluntary
organizations or donors, is provide
financing and technical assistance in
support of African development strategies.
Another lesson is that emergency relief is
at best a stopgap measure for helping
desperate people through a crisis. Cer
tainly, when disaster strikes, the interna
tional community must be ready to
intervene quickly and efficiently. (For
example, the World Bank is currently
assisting in large-scale drought recovery
projects in Malawi, Somalia, Zambia, and
Zimbabwe.) But we must avoid providing
so much relief as to create dependency. A
third lesson is that donors and private
voluntary agencies must learn to work
together rather than in competition to
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support African development strategies.
Moreover, they must provide assistance
more selectively, concentrating on those
areas where the chances of success are

good and their African partners are
strongly committed to development. This
approach must be balanced, however, with
a humanitarian commitment to helping
people in extreme distress.

Finally, it should be obvious from the
foregoing discussion that none of the
simplisticsolutiorrs one hears about is, by
itself, adequate for the task at hand. It is
not enough simply to apply Asia's Green
Revolution technology for cereal produc
tion in Africa, to better organize food aid,
to provide more scholarships for Africans
to study in developed-country universi
ties, or to reduce population growth. These
are but individual components of a more
complexbut realisticsolution that will
take many years to achieve. Asia's
progress over the past 20 years in over
coming the obstacles to development may
provide useful indicators about a brighter
future for agriculture in Africa. If we fail
now to take the steps needed to secure that
future, experience in Africasuggests that
the disasters will grow worse and more
frequent.
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