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SUZJITTT Sgvicultural Research, Economic Trowth and the FY 1990 ©DSS

\s requoested in STATE (88) 304881 and 293042, we have completed a
supplementary paper to the FY 1090 CDSS entitled "Economic Growth, Foud

Trop Research and Agriculture in Mali'. The paper deals with issues of
agriccitural resenrch o cereal crops and the role of increased food “rop
production in a growving Malian  economy. The conclusion of the paper,

supported by detalled quantitative projections under varying assumptions, is
acceplable rates of economic growth projected for Mali cannot occur without a
continual increase in the level of agricultural production, including major
increases i food «rop production. In this situation, attention to c¢he
agricultural sector in general, and the food crops sector in particular, is
critical,

A brief discussion of the background to the paper may help to place it in
context,  During the review of the 1990 CDSS for Mali, and in the subsequent
Bureau review cabhle, participants in the review engaged in a substantive
Jdiscussion about the strategy behind the proposed Mali program, and the
issue of ugriculture's role in the economy. The issue revolved arournd the
following question: Is the development strategy outlined in the CDSS based
upon expected slagnation, or does the Mission sec Mali as being on a growth
path? Key to the discussion was the Mission's wvision of the country’s
development over the coming generation,  We reaffirm the point made in the
the CDSS that our strategy is built upon a view of a growing econony and
not of a stagnant one,

What is the scecario for growth for the Malian economy for the coming
generation?  We in the Mission strongly believe that although Mali is poor, it
is not locked into a cycle of poverty. Continued policy reform, encouragement
of the private sector and reinforcement of the country’s management capacity
will help Mali achieve higher growth rates. These rates of growth, however,
depend critically on a dynamic agriculture sector which is expanding as a
source of food, income, employment and economic growth.

The altached paper presents several key conclusions:

1. Economic growth is inseparable from growth in the productivity of the
agricultural sector. Growth in agriculture is a sine qua non for growth
in other sectors. Increased productivity in the agriculture sector will
increase rural incomes and provide a broad market for the goonds and
services of other sectors.

2. Economic growth will be accompanied by growing demand for millet,
sorghum, corn, and olner food staples. As incomes rise, the per capita
consumption of grains, and in particular of millet and sorghum, will rise.
In Mali, these are not inferior goods. Given Mali's demonstrated
comparative advantage in agriculture and food crops, reliance on grain
imports to meet burgeoning food demand would involve inefficient
allocation of resources which would slow economic growth,
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2 Agricultural research has had a larger impact upon production and
income in Mali than has been generally acknowledged. Improved soedsg
and farming practices hasve been adopted hy large munbers of farmers ir
farm extension target -renss, and fhased on solid studies of farmer send
use and on-farm piclds) coatribated between $2 w''iag and 816 million a
yeor to Mall's cconamy. There rowsnins significant potential for fmprovesd
ij."().‘hlr'fi\'if‘\'.

1 Increased food crop production is a necessary componenl of any
successful ecconomic growth strategy in Mali, Growth in the export < thae
fond transformation sector relies upen continuous i reases in food crop
productivity, Mali's  comparative advantage, even under the widest
possible variety of assumptions, is mainly in the agriculture sector and
in the food subsector. The most optimistic projections of growth in
complementary sectors will not obviate the need for growth in the food
saector,

What ave the implications of these findings for the Malj program? Within a
broad sectora! agenda, our focus includes technelogy  generation  :and
dissemination, Through projects such as Farming Systems Research and
Extension  (688-0232) and Semi-Arid Tropics Research (688-0226) we are
esploring ways to increase individual farmer productivity, Further along the
chain, in projects like Development of the Haute Vallee (688-0233), Village
Reforestation (688-0937) and Livestock Sector 11 (688-0218) we work directly
with field agencies and extension agents to deliver the results of research to
farmers, Tn the area of marketing and distribution, the Cereals Market
Resiructuring Project (688-0241) works with the public and private sectors to
improve the efficiency of the cereals marketing system.

The Mali program in agriculture will continue to focus on these areas.
Improved approacrhes for cereal crop production are essential for Mali's
economic growth and stability. The Mission will continue to support the GRM’s
agriculture research institutes, including their rainfed ceresa! crop production
work. The GRM with Mission assistance is conducting research on cash crops
which also have export potential, including corn, cowpeas and peanits
Efforts in marketing and improving marketing efficiency will intensify over the
CDSS period as well.

The preparation of this analysis has been a useful strategic exercise. It has
clarified and reinforced the validity of the strategy we chose for the 1990
CDSS. It has resulted in closer collaboration with the country’'s agriculture
research administrators and researchers, and was particularly opportune since
it coincided with the GRM's process of preparing their first national
agriculture research strategy with the assisrance of ISNAR. The results of
the analyses contained in this document will be reflected in the PID for the
Agriculture Research Support project, for which our design will begin in mid-
April.

Attachment: paper entitled "Economic Growth, Food Crop Research and
Agriculture in Mali"

cc: AFR/SWA with attachment
AFR/DP "
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INTRODUCTION

Increased productivity in agriculture and continued progress in policy
reform are the two most critical determinants of Mali's economic growth
performance for the next twenty years. USAID's program has concentrated on
these two aspects of economic growth since program consolidation in 1985. The
program during the 1990-94 period will continue the focus on agriculture and

policy change.

USAID/Mali has undertaken a series of careful studies, conducted by in~
house staff and outside consultants, of policy and productivity constraints in
agriculture. These studies, done in 1987 and 1988, served as the basis for
the agriculture sections of the USAID/Mali CDSS, for the report (Background
Paper on Mali Agricultural Sector and USAID/Mali Agriculture Strategy) which
accompanied the CDSS, and for the project designs or redesigns of four major
agriculture projects, now completed or almost completed (DHV, Livestock, VRP,
and PRMC). During the same period other donors and the GRM also conducted
several important agriculture sector studies.

As a result of questions raised during the CDSS and ABS reviews
regarding the role of crop technology development in economic growth,
USAID/Mali substantially deepened and expanded the analysis performed for
the CDSS. The recent analysis has been based on the earlier studies, but also
on more recent studies not available at the time of the CDSS, as well as on a
thorough review of the agricultural research system now underway.

This paper provides a summary, in easily accessible, narrative form, of
recent USAID analyses and their implications for USAID's strategy to promote
accelerated economic growth through policy change and agricultural
development. The details and technical rationale behind the discussion in this
summary paper are found in the annexes.

AID/W interest in USAID/Mali's agriculture strategy and proposed
agricultural research activities comprises four separate questions raised in the
CDSS and ABS cables. These questions are addressed in turn in the paper.
They are as follows:

o What is the role of agriculture sector activities in economic growth?

o Does increased food crop production, in particular coarse grain
production, contribute to economic growth?

o] Why is agricultural research needed to increase food crop production,
and what is its impact?

o Is an agriculture sector grant a more appropriate vehicle for USAID/Mali's
planned agriculture sector activities?



Question No. 1:

What is the "linkage between [USAID] agriculiure sector activities and the
potential for economic growth in Mali?"

USAID/Mali's 1990-94 CDSS provides a description of the ways in which
Mali's agricultural development promotes economic growth. The background
paper (submitted for the CDSS review) in Annex 2 of this summary paper
provides a more detailed rationale for an economic growth strategy with a
major agricultural component. Agriculture is of fundamental importance to
Mali’'s economy, accounting for 50% of GDP, 75% of exports, and 70% of
employment. However, building an economic growth strategy where agriculture
plays a key role should be first based on a consideration of other
alternatives.

Alternatives to an agriculturally-focused strategy

The likely alternative to an economic growth strategy based on
agricultural production would be one based on industrial development. The
failure of such a strategy in the first two decades of independence of most
African countries should not by itself discourage consideration of the strategy
now. Early failures were due to severe policy constraints and statist
misallocation of resources which prevented an industrial development strategy

from ever getting off the ground.

An industrial development strategy would produce goods for either the
domestic or international market. This is the crux of the problem with such a
strategy. The domestic market is composed largely of rural people with
relative low purchasing power. In the absence of an increase in farm incomes,
growth of the domestic market for industrial goods, and for services, would be
limited to the urban market. Farm incomes can be increased only by
increasing the productivity of agriculture. The urban market, despite a very
high urban population growth rate, is a very limited one which for the next
few years even under the most favorable economic growth scenarios is likely
to see very little if any per capita income growth due to the legacy of past
bad policies. An industrial development strategy, even in the presence of
good policies, would have to rely on the international market to achieve and
maintain the capacity-utilization and employment required for economic growth.

A strategy of industrial development for export would promote economic
growth only if Mali’s comparative advantage in efficient resource use lies in
industrial exports. The World Bank recently commissioned a careful set of
calculations of comparative advantage for a number of economic activities in
Mali (See AIRD report, Annex 4). The results are robust and consistent across
crops and subsectors: Mali’s comparative advantage lies in agricultural
production for domestic markets (grain) as well as export (livestock, cotton).
There are a few industrial products in which Mali may have a comparative
advantage, as well, but these are without exception processed agricultural
products or inputs into agricultural production, almost all of which show a
comparative advantage for domestic but not export markets. USAID/Mali’s
recent Business Climate Review (Annex 5), using an entirely different method
and set of data, arrived at a near identical conclusion: that Mali's comparative
advantage is in agricultural production, and in processed agricultural
commodities or agricultural equipment (plows, cooking oil, textiles, proceesed
milk, tea, skins and hides, feed) the only exceptions being soap and consumer
plastic products for the domestic market. A recent workshop on alternative
export possibilities sponsored by the Malian Trade Center was focused
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primarily on agricultural exports.

Export opportunities and constraints to diversification

location, and resulting high transportation costs, its comparative export is
limited to a subset of the goods discussed in the previous section, specifically
cotton, livestock, skins and hides, and possibly non-traditionsl processed
agricultural products such as fruits. The agricultural commodities in which
Mali has a comparative advantage are primarily for the domestic market, as are
the agricultural inputs. These factors mean that the agro-industrial
commodities in which Mali has a comparative advantage require continued
increases in agricultural production in order to contribute to economic growth.
They require increased agricultural production not only because their raw
materials (given high inland transportation costs for imported inputs) must
come from the domestic agricultural sector, but also because most of the
market (that is rural people on farms) will be in a position to purchase more
of these products only if their incomes rise, which also requires increased
agricultural production. The World Bank has calculated, for other African
countries, the magnitude of the effect of farm income on non-farm rural
income via these income, raw material, and agricultural input linkages with
agriculture. For countries almost as poor as Mali (Sierra Leone, Togo) the
results are that every 10% increase in farm income leads via these linkages to
an additional 5% increase in non-farm income.

Economic growth is therefore inseparable from growth in the productivity
of the agricultural sector. The only industrial development strategy which
could succeed would be one which closely resembles that of USAID/Mali, that is
building a solid base for enhanced productivity in agriculture, and hence
enhanced rural incomes, on the basis of which, in a conducive policy
environment, increased agroindustrial enterprises for domestic markets and
export can eventually grow and thrive.

A successful economic growth strategy based on policy change and
agricultural development would have major effects on urban and rural life and
private sector development. First, it is important in order for evolutionary
growth in efficient nascent industry to take place that wages remain relatively
low. This can only happen if food prices remain at reasonable levels while
still, in combination with cost-reducing technology, maintaining production
incentives. A successful economic growth strategy will therefore necessarily
ensure first that the optimal combination of imports and cost-reducing
domestic food production techniques leads to food prices which are not rising.
Second, the commercial, agro-industrial, and services linkages deriving from
increased productivity and incomes in agriculture will be felt most keenly by
a large number of small businesspeople providing inputs and consumer goods
and services to farmers and purchasgsing their raw materials. Third, the hub
of many of the private sector, input manufacture, and agro-processing
linkages will be in secondary cities.

All of the above is consistent ‘with development theory and with
experience in developing countries in other parts of the world. And it has
already happened in Mali. The southern zone of Mali where CMDT has
increased cotton productivity and production over the past fifteen years has
seen a tremendous development of private provision of non-agricultural goods
and services in secondary cities serving farmers whose disposable income has
increased dramatically due to increased agricultural production. USAID/Mali’s
activities i. the productive Second Region should produce similar effects,
through the DHV and FSR/E projects’ impact on farm production and income.
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In any consideration of Mali’'s economic growth prospects based on
agricultural production, it is important to recoinize that Mali is a country rich
in resources. Often the basic abundance in resources is overlooked when Mali
is considered as one more dry SWA country. But the marginal Sahelian areas
and growing problems of environmental degradation should not obscure Mali’s
production potential in its extensive and productive southern sub-humid
zones. The World Bank/AIRD report (Annex 4) confirms that southern Mal has
the potential to produce far greater quantities of agricultural commodities on a
sustainable basis. Increasing attention to both environmental protection and
improved productivity are required for this to occur, but it can occur. Mali
has abundant water and land resources, and good rainfall in the southern
zones. In addition, even the marginal northern zones are a very important
source of livestock, Mali’s second most important export commodity. More
details on Mali's resource base are provided in the CDSS and the
accompanying Background Paper (Annex 1).

If USAID/Mali is going to continue to provide sustained and reliable
support to agricultural development, shouldn’t it go with the proven
"winners," livestock and cotton production for export? USAID has provided
considerable support to livestock development, and the support will continue.
It is clear that the next big push on the supply side is likely to involve
greater integration of livestock in southern cropping areas. Livestock
production and coarse grain and cotton production will become increasingly

interdependent.

Concerning cotton, USG policy limits USAID’s ability to support cotton
production. Other donor resources and expertise are adequate. USAID/Mali
has through the OHV project and now through the DHV project provided
substantial support to private sector development, food crop production, and
policy change in an important cotton area. Expansion of farm to market roads,
improved delivery of credit, and more effective extension will continue to have
effects on all agriculture activities in the OHV 2zone. USAID is, in short,
providing substantial support to one of the proven export commodities
(livestock) and complementary limited activities in the cotton sector which do
not however directly increase cotton production.

Agricultural diversification into new crops for export shows little promise
for the near future as a major source of economic growth or export revenue.
The technical and market aspects of non-traditional crops need further
exploration. There are in fact some non-traditional export crops, and other
potential cash crops for domestic consumption. The DHV project will be
exploring some of these possibilities, especially horticultural crops. The GRM
agricultural research institute (IER) also has a research program testing
appropriate varieties of soybean, sesame, sugarcane, tobacco, and tea. In
addition, there is some possibility for the growth of Bambara nuts, cowpeas,
and peanuts as cash crops (more likely for the domestic rather than
international market).

However, all of these potential cash or export crops face either serious
technical constraints or market limitations. They are worth pursuing and
USAID/Mali will be carefully following up on potential opportunities. But at
this point major investments to increase their production are not warranted.
The other set of crops with some potential for export or domestic market
expansion, and with adapted varieties already avazilable, is fruit and vegetable
production. Here, however, marketing problems and outlets require a great
deal of attention before the launching of any major undertaking.

In short, there is no new magic bullet in the agriculture sectoir upon
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which to base major new initiatives now. Mali's promising export progpects
are limited to a few important commodities with well developed marketing
channels. Tn the future other exports and local cash crops will take on a
greater importance, but their contribution to GNP is likely in the medium term
to remain limited relative to the importance of livestock and cotton exports
and production of food crops for domestic consumption, processing, and
eventually animal feed.

Linkages between agriculture, policy change, and macroeconomic factors

Unlike the present portfolio, earlier USAID/Mali agricultural activities were
not always designed with the promotion of economic growth as their primary
focus. Following the end of the Sahel drought of the early 1970's many
countries and USAID programs in the Sahel, including those in Mali, were built
with their priority objectives being to help farmers and the country to
achieve sutarkic food self-sufficiency. The USAID/Mali progruimn has evolved
since that time. Agriculture remains the major sector, but the approach is
now economic growth through agriculture. For example, it i8 know well known
that, first of all, considerable attention is needed in the areas of marketing,
local processing, off-farm income linkages, and other areas not directly part of
agricultural production in order for actions in the area of agricultural
production to be sustained and to increase economic growth. USAID/Mali's
current projects are oriented towards relieving the technical, policy,
institutional, and infrastructure constraints to agriculture’s contributing to
economic growth.

Neither agricultural productivity alone, nor ancillary marketing and
processing linkages with agricultural production, will have a substantial effect
on GDP and exports without overall macroeconomic and sectoral policy changee
being sustained and broadened. Policies inside and outside of agriculture
need to be improved for adequate growth either in the agriculture sector or
the economy as a whole. The budget crisis, malfunctioning financial markets,
and tax and regulatory constraints on private business all pose a number of
severe constraints on increasing growth in the agricultural sector, and
therefore on GDP growth. This is why, both in the agriculture portfolio, and
more generally in the economic policy reform activities, USAID/Mali is devoting
resources to changing the policy environment.

On the other hand, in the presence of an improved policy environment,
economic growth will still be severely constrained unless a major increase in
agricultural productivity (and hence in rural incomes and supply of raw
materials and food for cities) is forthcoming. USAID/Mali's program, both in
its conception and in operational day to day implementation, is therefore not
based on agricultural fundamentalism, but rather on a coherent vision of
economic growth in which crop and livestock production, marketing, and
processing activities (through Livestock, DHV, VRP, PL480 Section 206, as well
as USAID agricultural research activities) play a prominent role and provide a
strong complement to USAID/Mali economic policy reform activities in promoting
economic growth.
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Question No, 2:

"Should we cnntinue to commit resources to the development of what are
essentially low value crops of declining popularity [in particular millet
and sorzhum] or embark on a more growth oriented strategy? Is our
strategy more linked to overcoming hunger rather than achieving
growth?"”

USAID/Mali’s strategy is to promote economic growth through policy
change, private sector development, and increased agricultural productivity in
order to increase incomes, nutritional status, and the well being of Malians.
Both economic growth and hunger alleviation are integral parts of USAID/Mali's
strategy.

The relationship between increased food production and economic growth
has been documented for some time. Since the publication of Johnston and
Mellor’s seminal article on agriculture and economic growth in 1961, followed
by work of W. Arthur Lewis on the importance of food as a wage good, and
by a number of other researchers on the backward and forward linkages
between agricultural production and economic growth, there has grown an
enormous body of theoretical and empirical evidence for the critical role of
agricultural production, and in particular food production, in economic growth.
Much of this work has been conducted by US researchers funded by the USG.
Even those scholars who take major issue with donor approaches to
agricultural deveiopment (such as P. T. Bauer) share the common perception of
the key role of agriculture, and in particular food staple production, in
economic growth. Indeed it is difficult, in the face of the evidence, to find
empirical or theoretical justification for an approach which does not support
growing efficiency in food crop production as a sine qua non of economic
growth.

The scholarly evidence is matched by the experience of AID and its
predecessor agencies. With the exception of Hong Kong and Singapore, special
cases with no agricultural land base, the newly industrializing country success
stories (Taiwan, Thailand, Korea, Malaysia, Indonesia) are countries whose
impressive economic growth and industrial development records are based on a
solid foundation of rapid growth in food production which was effected in part
through substantial USG support. Indeed recent AID testimony to Congress,
backed up by substantial AID/W and USDA research, has made the case that
development of LDC agriculture including food staples is the best way to help
US farm exports. The rationale made to Congress and to US producer groups
is that increasing production of food and fiber in LDC’s leads to increased
economic growth and incomes, thereby greatly expanding LDC demand for US
exports of food staple crops. This rationale is backed up by several decades
of experience and empirical evaluation.

Specifically regarding hunger alleviation, it has been clear for some time
in Asia, and is becoming increasingly clear in Africa, that income is a key
determinant of nutritional status. An approach which increases incomes, of
both farm and non-farm people, is the most broad based approach to reducing
hunger. A combination of policy reform, private sector development, and
agricultural growth is the most effective way to increase incomes and thereby
reduce hunger. The President's End Hunger Initiative supports an approach
to agriculture which targets increased economic growth and incomes as the
most effective way to reduce hunger. If the discussion is confined to ways to
increase agricultural productivity and incomes (leaving aside questions of free
food distribution) there is no real distinction between an approach which
alleviates hunger and onz which increases economic growth. Empirical
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evidence regarding the inccme determinants of nutritional status, and the
Agency's own considered approach to implementing the President's End Hunger
Initiative, support this approach.

In the specific case of Mali, investment to increase production and
productivity of subsistence food crops (specifically the coarse grains millet
and sorghum) is consistent with, and indeed a necessary condition for,
sustained economic growth for several reasons. First, demand for coarse
grains is increasing, not declining, and will inciease more with faster economic
growth. Second, Mali's comparative advantage in food production means that
relying on major increases in food imports to meet growing demand would
have important costs in terms of inefficient use of regources and lost economic
growth opportunities. Third, increasing farm productivity may free up
resources for other economic activities (whereas focusing on those other
activities without providing farm households the means to maintain food
production levels is unlikely to succeed). Fourth, coarse grains have a
number of promising economic growth linkages via processing, marketing, and
animal feed.

Coarse grain ularit

With sustained levels of economic growth, Mali’s demand for coarse grains
for human consumption will increase substantially over the next two decades
(See Annex 1). While rice is a preferred commodity whose demand will also
expand substantially, there will be a growing market for coarse grains under
any economic growth scenario. Carefully conducted urtan studies by Tufts
University in the past two years have documented that both poor and better
off Malians eat more millet and sorghum as well as more rice as their incomes
increase. Increased incomes resulting from economic growth of 3% per person
per year will lead to increased consumption of coarse grains, in urban as well
as rural areas, for some time to come.

Table 1 below illustrates how increased incomes deriving from economic
growth are likely to lead to increased consumption of both coarse grains and
rice. These estimates are based on the following factors:

o Fairly high "income elasticity” of demand for rice and coarse grains, that
is the increase in consumption of rice or coarse graing which results
from increased consumer income. (Estimates come from the Tufts
University study.)

o Estimates of rapid but declining rates of migration between rural areas
and towns (where consumption patterns change considerably).

o Continued population growth.

o Alternative estimates of economic growth rates. (The fast growth scenario
is based on a 3% per capita income growth rate divided between rural
incomes growing at 3.2% annually and urban incomes starting at a low 1%
growth rate due to the legacy of the past and current economic crisis on
urban incomes, and then rising to an urban income growth rate of 2.2%
by the end of the twenty-year period. The slow growth scenario is
based on a 1% per capita annual growth rate, with urban growth rate
being negative (-1%) at the start of the period and growing positive
(1.3%) at the end of the period. Results of the analysis are robust under
other assumptions of urban and rural growth rates for income and

population.)



Table 1: Future Demand for Coarse Grains and Rice

Fast Growth Slow Growth

1986 2000 2010 1986 2000 2010
Per capita income $207 $313 $421 $207 $238 $263
Aggregate GDP ($billions) 1.57 3.45 6.06 1.57 2.62 3.78
Per capita rice
consumption (kg) 27 42 52 27 35 39
Per capita coarse grain
consumption (kg) 135 151 172 135 131 134
Total rice
consumption (000 MT) 207 462 748 207 392 564
Total coarse grain
consumption (000 MT) 1,030 1,670 2,470 1,030 1,450 1,937
Population (millions) 7.6 11 14.4 7.6 11 14.4

Table 1 illustrates that the "best case" scenario of economic growth for
Mali is fully consistent with growing, not shrinking, demand for the basic food
staples millet and sorghum. Under this scenario both population and per
capita incomes would approximately double in twenty years, leading to a
quadrupling of GDP. Even a "worst case" scenario of stagnant per capita GDP
would still see overall demand for coarse grains increasing year by year
simply due to the effects of population growth, although increasing
substantially less than in the best case scenario of reasonably fast sustained
growth in GDP.

In the long run coarse grains will become an inferior good, the per
capita demand for which declines as incomes incresse. But Mali remains a
very poor country, with per capita incomes only half or less of those in Cote
d'Ivoire and Senegal, and substantially below those of neighboring Guinea and
Niger as well. It is unclear if millet and sorghum are inferior goods with
declining demand even in those countries, but even if they are, Mali will take
10 years to arrive at Niger’'s present level of per capita income, and 23 years
to arrive at Senegal’s under the favorable economic growth scenario of 3% per
capita GDP growth per year., Even two decades from now, however, continued
population growth and increased demand for poultry (and therefore coarse
grain based feed) could keep aggregate demand for coarse grains on an
important level even if per capita direct consumption is declining.

Comparative advantage and the economic costs of food imports

The goals of "drought-proofing" Mali, of making it the "millet basket" of
West Africa, or of promoting "food self-sufficiency” for the country, goals
frequently enunciated during the 1970’s, would have had substantial resource
costs and would have further exacerbated Mali's economic problems because,
had they led to large scale concrete actions, they would have further misused
the meager investment and human resources at the country’s disposal. Mali
will probably always import some food, including some grain, especially but not
exclusively in drought years. Not to acknowledge this would lead to a
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misallocation of resources.

However, it is also important to recognize that Mali does have a
comparative advantsge, given existing rescurce endowments and location, in
producing food and other agricultural commodities. This comparative
advantage, as discussed in section 2 above, has been carefully documented by
the AIRD report for the World Bank (Annex 4). It is not the imputed "low
value" or "high value" per se which should guide Mali’s investment decisions,
but rather the country’s relative productivity (given border prices and the
productivity of other countries) in producing different commodities. The
country will achieve better resource utilization, and hence higher economic
growth rates, to the extent that it avoids importing goods in which it
possesses a comparative advantage.

Table 1 above shows the best estimates avajlable of Mali’s grain
consumption levels in the years 2000 and 2010. As discussed in Section 4,
below, of this report, agricultural research has already made a measurable and
important contribution to Mali’s ability to produce more grain in the face of a
trend of increasing grain deficits. Further increases in productivity are
needed for Mali to continue to meet an important proportion of the much
greater demand for coarse grains and rice which will be present in the Years
2000 and 2010. Without such increased productivity, Mali’s grain imports
would pose a large and growing burden on the economy.

Mali has already become an important grain importer. During the 1977 to
1988 period, average grain imports were 155,000 MT per year, of which 96,000
were imported commercially. While some of this was rice for the Bamako
market (in which Mali's comparative advantage is questionable), much of it was
to make up a shortfall in coarse grains (as well as in rice outside of Bamako),
for which Mali does have a comparative advantage. (Commercial contacts of
Malian traders and the poorly developed world market for millet and sorghum
have resulted in a situation where much of the rice imported commercially in
bad years is to fill a deficit in coarse grains.) The value of commercial grain
imports in the 1981-85 period on average was $29 million a year. Mali's
commercial imports have on a temporary basis fallen off considerably during
the last two years due to a ban on commercial rice imports (lifted in June
1988), a good harvest in 1986, and, for the most recent year, a record
breaking production season.

Mali's grain import position is somewhere between that of Burkina Faso
and Niger on the one hand and Senegal on the other. All of these countries,
like Mali, have seen continuous growth in their food deficits and grain imports
over the past decade. In Burkina and Niger, imports between 1982 and 1987
have remained on average approximately 7% and 9% of average production,
respectively, whereas in Senegal, imports have been half of average
production levels. Mali’s grain imports during the same period were
equivalent to approximately 14% of its average production. Unlike Senegal,
Mali's imports remain cyclical and can be minor in some years (as in 1987 and
1988). The cost of these grain imports were, in Burkina, approximately 18%-
21% of its available foreign exchange (as defined by USDA), in Senegal,
approximately 25% of its available foreign exchange, and in Mali between 20%
and 30% of its available foreign exchar.ge.

Table 2 below examines different scenarios of grain imports for the next
twenty years. Table 2 does not distinguish between food aid and commercial
imports. Rather, it looks at total likely food imports (from any source) and
total likely overall import levels (a substantial portion of imports being funded
not by GRM foreign exchange but by donor grants), to illustrate the share of
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total imports that grain could take in the future.

Tatle 2: Grain Tmports in the years 2079 ané 2910
[in 00C tons and § aillions!

9tagnant §icw growth Moderate growth in
grair productisr in grain prod, grain production
JEAR 2000 11¢ 2000 2010 2000 2019
Past econoaic growth
Taports in tons (000 MT!
Rice and coarse grains 11 1595 {95 109¢ 208 39¢
Coarse grains alone 1595 999 AL 603 0 105
Isports in dollars {§ willions)
Rice and coarse grains 203 590 139 409 §1 152
Coarse grains alone 107 355 29 AL 0 11
Total projected import value ($alns) 860 1600 860 1600 860 1500
Projected cotton export receipts 150 800 150 800 §50 800
Slow econoaic growth
[sports in tons (000 ¥T)
Rice and coarse grains ! 819 13 107
Coarse grains alone 183 {67 0 0
Taports in dollars (4 millions)
Rice and coarse grains 124 329 62 147 i {2
Coarse grains alone {9 166 10 25 0 0
Total projected iaport value ($alns) 600 1020 600 1020 €00 1020
Projected cotton export receipts 300 350 300 150 30 350

HOTB: lZeros under moderate growth in grain production demote surpluses. The extent to which
these surpluses would in fact be produced would be highly dependent on aarketing,
processing, and export opportunities.

Exports are currently running at about $200 million per year, of which
coiton and livestock make up about 75% while import cutlays sare about twice
this ($400 million per year). Taking into rough account likely international or
regional price developments for Mali’s principal export products {(cotton,
livestock, and gold) over the next twenty years, and the potential for
expanding production of these commodities for export, it can be estinated that
Mali's export receipts could range anywhere from $300 million to $450 million in
the year 2000, and between $350 million and $800 million by the year 2010. To
reach the $800 million level would almost certainly take a considerable
development of currently minor or not yet existent new exports.

Mali benefits from considerable foreign assistance on highly concessional
terms, and can expect to continue to do so in the future even with rapid
growth, since even with rapid growth it will remain among the world’s poorest
countries, but the flow of foreign assistance jis not enough to elimincte the
balance of payments deficit. With slow growth and an imports-to-GDP ratio at
the current level of 27%, the total import bill for all imported commodities in

10



2010 would be 1,02 billion dollars, wkile with rapid economic growth the import
bill could reach $1.6 billion (about the leve! of today's GDP).

Despite Mali's trend of growing grain imports, the value of grain imports
to date is only a small proportion of overall imports. The important insights
to be drawn from Table 2 have little to do with absolute grain import levels,
but rather the relationship between grain import levels and available
resources for imports. It is clear from Table 2 that increases in grain imports
could comprise an increasingly large share of total outlays on imports if grain
production stagnates or grows very slowly.

The major impact of improved cereals productivity, in either a rapid or a
slow economic growth case could be more on the composition than on the level
of imports. With a more productive cereals agriculture, Mali could spend more
of its foreign exchange earnings on investment goods and services than would
otherwise be the case, thereby permitting an increased share of imports to be
devoted to the kinde of goods and services which would speed economic

growth.

It is important to note that the import bill figures in Table 2 are not
predictions. They are rather the best estimates of what could happen were
current trends to continue. The estimates were made selecting a base period
which was fairly favorable for production (the 1985-87 period). Were a
differenl base period selected (eg, 1981-85) the projected grain production
levels would be substantially lower. There are a number of factors which
could prevent the food import bill from ballooning as implied in Table 2.
First, of course, the moderate growth rate scenario for gruin production would
eliminate coarse grain deficits, thought not rice deficits. Second, negative per
capita economic growth or no growth would of course be accompanied by
substantially less demand for coarse grains. Third, reduced grain intake,
rather than increased imports, might also occur, especially as would take place
either in a negative growth situation or in a situation where the government
decided to cluse its borders or put strict limits on food importe in the future.
(Table 1 illustrates on a per capita basis, in the "Slow Growth" columns on the
right how slow economic growth would be accompanied by a reduction in grain
consumption levels.)

Fourth, rapid (rather than moderate) growth in food productivity (as
examined in Annex 1) could eliminate or substantially reduce the coarse grain
deficits projected in Table 2. This scenario is not included in the table
however because it would require increased yields in excess of what it is
reasonable to expect over the course of next few years. By contrast, the
moderate growth scenario is based on modest yield increases that under a
sustained and healthy research program could be maintained.

The last possible way to neutralize the problem of large and growing
coarse grain imports would be to generate sufficient export revenue so that
the imports were a relatively less important factor than they are made out to
be in Table 2. This would require a broad and successful effort in export
diversification and market research, and since Mali’s comparative advantage in
exports is largely in agricultural exports, it would require a major effort in
agricultural diversification. Over the course of the next ten years such an
approach might be productive if promising crops and market opportunities are
identified and thoroughly explored. However, it is not productive for the
present, although it remains important to examine alternatives and continue to
look into possible new export crops and markets. Despite a lot of work done
on various alternative crops by IER, Mali has at present no promising
alternative crops on which to base an agricultural diversification strategy
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sufficiently broad for it to have any appreciable effect on exports. Were such
alternative crops and marketing outlets identified, it would make sense to
devote a great deal of attention to them. It would not, however, make sense
to reduce USAID efforts in improving coarse grain productivity at least unlessg
and until such alternative export opportunities were well established and had
proven themselves as reliable and substantial foreign exchange earners.
Moreover, as discussed in Section 2 above, the marketing problems faced by
Mali in any such strategy are far greater than those faced by many other
African countries.

Coarse grains as the number one economic priority for Malian farm household

production

In addition to the economy-wide explanations lying behind USAID/Mali’s
work on coarse grain productivity, there is an important complementary
microeconomic explanation at farm household level. This microeconomic
foundation of USAID/Mali’'s strategy relates to the behavior of the millions of
rural people who are integral to any successful economic growth strategy in
Mali, both as consumers and producers. It is also related to the economic
growth linkages discussed in section 2 above.

With very few exceptions, the key objective of rural Malians is household
food security. Food security does not mean autarky. Across zones and
income classes farm households engage in a large number of economic
activities, and rely on the market and other transactions for earning important
portions of their income and for purchases of goods and services. The idea
of a self sufficient subsistence farmer is therefore an inaccurate
characterization of the Malian farmer. However, when it comes to food
consumption, the market is perceived as too risky, and farm families prefer to
rely as much as possible on home production. The market is risky due to
both physical conditions (huge supply fluctuations due to climate and pests)
and institutional ones (changing government marketing policies,
underdeveloped marketing channels, and hence unpredictable changes in price
or availability of food).

Farm households with adequate resources (accounting for between 35 and
50% of families in the productive southern zones) use their resources to
produce all the food they need rather than purchase it. These are the better
off families in those zones. Poorer families, with inadequate resources to
produce all of their consumption needs, rely on the market to purchase food.
But if their resource endowments increase, the additional resources are used
to increase the proportion of family food needs produced at home. The
economic objective of household self-sufficiency in food production has a
cultural correlate, with a farmer’s wisdom and basic competence called into
question if the granary is not full enough to meet responsibilities for feeding
the family.

It is possible to misinterpret some recent results on non-farm income
sources of rural households in the Sahel. Recent research by Michigan State
in Mali and others in other Sahel countries has documented the important role
of non-farm income sources as a source of cash to purchase food for more
than half of rural households. It is important to keep in mind that almost all
these income sources are related to agriculture and have as their market not
the rest of the world or even Bamako, but rather other rural people. By far
the majority of non-farm income sources are from rural or agriculturally based
activities such as hunting, weaving, mat-making, carpentry, masonry, and the
sale of small ruminants. These activities could not provide the basis for an
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agriculture export diversification strategy capable of generating the foreign
exchange required to meet a growing grain import need.

The "food first" strategy of rural households presents a dilemma. Any
successful economic growth strategy requires rural Malians to produce more
than food, and to increase their production of other goods and services for
domestic and export markets. But given the motivations of farm households in
their resource use, under what circumstances would they produce more non-
food commodities? For households in the productive southern zones, any
activity which permits them to achieve household food security with fewer
resources is likely to free up resources for non-food income-producing
activities. USAID/Mali’'s Farming Systems Research and Extension project has
confirmed the implications of the Michigan State research, that when
households have achieved their target level of food production, they shift
their labor and land resources into production of other crops. So increasing
the productivity of househcld food production activities ieads to a reallocation
of resources, in the aggregate, towards the non-food activities required for
sustained growth in rural incomes, exports, and production of goods in
addition to food for sale on domestic markets.

Projects in Mali whose objective is to increase export production
(specifically cotton and livestock production) build their intervention
strategies on the basis of the household food security strategy discussed
above. For example, in CMDT zone, the cotton-based intensive farming system
developed over the past decade includes a cereal rotation which permitted
farmers to maintain their millet/sorghum production levels, and increese their
corn production levels, while increasing production and income from cotton.
Without this attenticn to maintaining basic grain staple production levels, the
number of farmers participating intensively in the CMDT activities, and overall
cotton production, would likely have been far less than current levels.

Similarly, livestock activities focussed on increasing forage production
have tried to increase labor productivity on coarse grain fields in order to
free up working time for forage production activities. It is unlikely that
farmers will devote any substantial time to forage activities which compete
with grain production activities, so an approach to forage production which
increases coarse grain productivity has been judged by ILCA and other
livestock sector activities as the most promising approach to encourage
farmers to increase forage production.

The experience in Mali thus lends support to conclusions emerging from
other African countries, that the distinction between cash crops and food
crops is often overdrawn. As discussed above, household food security
concerns mean that any cash enterprise on the farm is likely to be enhanced
and receive more resources, not fewer, to the extent that household food
security and food production increase. Also, both cotton and livestock serve
to directly increase food crop productivity, as a result of the complementary
inputs provided by cotton and catile to food crop production. But in
addition, food crops increasingly become cash crops as economic growth
proceeds. They become cash crops for export (as with Malian corn in Cote
d'Ivoire, Malian millet in Mauritania, and Nigerien cowpeas in Nigeria). Also, as
domestic incomes increase, the opportunity cost of time for home food
processing and preparation increases, and processed food products become
increasingly important. Processing of local food products has very important
linkages with the growth of small, efficient private firms, increased off-farm
employment, and the expansion of secondary cities. In addition, as demand for
food and local food processing services increase, rural incomes will increase
and create a growing market for non-farm goods and services, thereby

13



further enhancing economic growth,

Economic_growth linkages with coarse grain production

Due to the "food first" strategies of farm households and the risky and
variable nature of grain production in Mali, better off households in good
years often "overshoot" their grain production goal. The result is marketed
surplus. If the weather patterns of the past four years hold up, then Mali
will occasionally have surplus coarse grains over and above normal coarse
grain consumption requirements. This in no way obviates the need for
continued increases in productivity in coarse grain production, since these
surpluses and even larger ones could be absorbed by local and export
markets, but it does suggest some important opportunities, USAID/Mali
examination of these opportunities is only beginning, and will continue as part
of the proposed agricultural research activities as well as other activities.

There are three important opportunities where coarse grains could
provide imporiant growth and income linkages. These opportunities could
exist in any production year, but especially in better years. First, Mali is
already an exporter of some grain to Mauritania, Senegal, and Ivory Coast.
Developing and encouraging these export channels (expecially through policy
change to facilitate exports) could help increase Mali's import receipts. The
conventional wisdom that when one Sahel country has extra grain they all do
is simply inaccurate, as is amply demonstrated tlis year.

Second, there appears to be real promise in several products derived
from millet, maize, and sorghum to create value-added through the production
of time- saving convenience foods which could substitute for rice and thereby
also contribute to reducing the rice import bill. The food technology
laboratory at the agricultural research institute is actively pursuing these
possibilies with USAID encouragement and assistance. Its efforts are focused
on small-scale flexible production processes requiring neither large milling
operations nor gcvernment intervention. Its efforts are being undertaken in
full knowledge of the disappointments of attempts to do this (via overambitious
industrial-scale approaches) in Senegal and other African countries in the
recent past.

Finally, the possibilities o developing a small feed industry based in part
on course grain are only in the very early stages of examination, but show
some promise, especially in light of likelihood of increased availability of
vaccines for poultry. This will substantially reduce risks to poultry producers
and thereby create an situation where feed purchase becomes an economically
viable option.
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Question No. 3:

"Should AID make a 20-25 years commitment to developing a self-
sustaining agricultural research program?"

Mali needs to sustain its commitment to agricultural research over the
long term. It is clear from the previous sections that increased productivity
in the coarse grains subsector is a necessary condition for sustained economic
growth in Mali. Increased productivity requires long term support to
agricultural research. It took several decades for functioning agricultural
research systems (such as those in the US and in some exceptional eastern
and southern African countries) to produce a steady stream of productivity-
enhancing techniques and varieties, but the rates of return from such efforts
have been extremely high.

Fertility, hydrological, biological, and labor constraints are important
ccontributing factors to the slow growth of food crop production in Mali. Only
by developing improved technologies to overcome these constraints can the
productivity of land and labor be increased, and food crop production be put
on a path to keep up with population growth and enhance rather than hinder
economic growth. Agricultural research is required to develop not only
varieties producing higher or more stable yields per unit of land, but in many
cases to develop soil and water management techniques to uncrease yields or
to devise tools and methods for sustainable increases in area cultivated.

AID does not have a twenty-five year planning horizon. Discussion of
USAID/Mali commitments in terms of such long time periods has little
operational value. The more important questions are: Does agricultural
research merit continued support (from whatever quarter, including most
importantly the GRM) for an extended period of time? If so, has the GRM
itself indicated its long term commitment to support agricultural research? If
the answers to those two questions are affirmative, then within USAID/Mali’s
long term planning mechanisms (principally the CDSS) plans to support
agricultural research are appropriate. The sections below deal with the need
for long term research as a complement to other important actions in the
agriculture sector, ta the government of Mali’s commitment, to the past and
prospective accomplishments of agricultural research in Mali, and to
benchmarks to assess its impact.

Relationship between technology, policy and other constraints

Over the past two CDSS periods, USAID/Mali has learned that focusing on
a single "key" constraint in isolation brings unsatisfactory results.
Experience since the initiation of Sahel Development Program activities in Mali
has been that an interrelated set of policy, institutional, infrastructure, and
technical constraints block Mali’s agricultural development, and hence put
severe constraints on its contributions to economic growth. After several
years of focusing primarily on one or another of these constraints, the last
CDSS period (1985-89) saw a coherent program addressing the complex of
these constraints broadly across the agriculture sector, but also specifically in
the millet/sorghum subsector.

The new DHV project, through direct and indirect assistance to village
cooperatives, private firms, and extension agents, will increase agricultural
production and in particular food crop production in one of the high potential
southern zones. The PRMC projects have created, and now will sustain and
improve, the price and marketing environment for production. The VRP
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redesign now focuses principally on agro-forestry with an objective of
sustained increases in food crop production. Other donors support, in
collaboration with USAID/Mali, policy changes to encourage coarse grain
production, and, separately, extension, seed multiplication, and other
institutional and infrastructural actions needed for sustained increases in
coarse grain production.

Through these projects USAID is addressing the policy, infrastructure,
and institutional constraints on food production in Mali. Investment in
complementary research and development activities through agricultural
research is required to develop more productive technolcgies if the USAID/Mali
food crop activities through existing projects are to reach their fullest impact.

In addition to increasing coarse grain productivity, increased stability in
coarse grain production is also needed for agriculture to contribute
importantly to economic growth. Agricultural research is targetting improved
productivity (in the better favored southern zones with less rainfall risk)
while targetting stability (drought and pest resistance) in the less favored
zones. Stability of production is important for two reasons. First, as
discussed in Section 3 above, at the household level, more stable production
leads to greater household food security and therefore to increased
willingness and ability of households to produce non-food goods and services
for the market. At the same time, some key economic growth linkages to
agriculture, in particular forward linkages with feed and food processing firms
located in secondary cities, will require stable supplies of commodity inputs if
they are to develop and survive. The PRMC and DHV project are helping
private firms gain access to the credit, information, and storage needed for
more stable supplies. But improved technology is also a very important factor
in reducing the extreme variability now resulting from crop response to
drought and pests.

Long term commitment to agricultural research

Successful production of a continuing stream of improved technology
takes a long time. A continuing stream of new technology, not a one shot
increment, is required, because each new technology brings in its wake a new
set of pest and other problems, and because Just to keep up with coarse
grain demand will require continued increments in production for the
foreseeable future under any scenario of economic growth (See Annex 2.
Major successes in agricultural research with a broad based impact on
agricultural production and economic growth (eg, Zimbabwe and Kenya for
corn, Nigeria for palm oil before bad policies ruined the palm oil industry) are
based on a slow and incremental process of development of varietal collections,
breeding lines, human resources, and experience which began in the 1930’s
and 1940’s. Mali is already well on its way to having in place the necessary
staff, infrastructure, and research plans required for an effective and
sustainable research system. But continued support will be required for a
substantial period of time before these material and human resources develop
the experience, linkages, and breeding material required for a productive,
self-sustaining research system having a broad and continuing impact on food
production.

The GRM is committed to the development of food crops and specifically to
long term research to develop improved food crop technologies. Its food crop
commitment is most clearly stated in its Food Sector Strategy, whose
implementation continues to be monitored through a GRM interministerial
working group. The GRM'’s continued support to the PRMC food crop
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marketing liberalization process is additional evidence of the GRM’s commitment
to food crop development.

The GRM’s specific long term commitment to agricultural research is
manifested through several recent developments. First, the agricultural
research agency (IER), during a period of major GRM retrenchment and
cutback, recently requested and was granted an increase in its budget.
Second, IER continues to have a broad and competent staff of Malian
researchers and professionals, despite major personnel cutbacks in other
government agencies during the continuing GRM fiscal crisis. Third the GRM
recently made a very difficult bureaucratic decision which is crucial to a well-
functioning agricultural research system. It decided to merge the crops
research institute with the livestock and natural resources institute despite

substantial political and administrative cost since each is currently assigned to
a separate ministry. Fourth, the GRM with World Bank and AID encouragement

and funding has undertaken an intensive six month review of its agricultural
research activities, resources, organization, and priorities, and is developing a
comprehensive national agricultural research strategy.

The final indication of the GRM's committment to a long term agricultural
research program on food crops is the seriousness with which the GRM has
assisted USAID/Mali respond to AID/W questions regarding agricultural
research. In depth discussions of research accomplishments to date and their
effects on economic growth have not only shown GRM's interest in long term
sustainable agricultural research, but have also helped strengthen the
planning excercise that IER is currently conducting.

Mali’s agricultural research accomplishments to date and their economic impact

A serious and intensive effort to improve coarse grain production
technology began in 1977, The early years were years of trial, error,
disappointment, and little progress. Asian millet and sorghum varieties yielded
below local varieties on Malian farms. Crosses between Asian and local lines
showed no promise. Varieties which yielded well on station were unacceptable
to farmers because they were much more vulnerable to the inherent instability
and risks involved in on-farm grain production.

However, since then agricultural research has made significant progress
for a young agricultural research system. Its institutional accomplishments
include a large number of Malian scientists trained at US, French, and
Nigerian universities, as well as at ICRISAT-Center in Hyderabad, and
increasingly productive linkages, especially in the past twelve months, between
agronomic, farming systems, and livestock researchers on the one hand and
extension organizations on the other. Another critical institutional linkage,
missing in many other countries in Africa, is a very strong consumer
acceptability component to all the varietal work.

The accomplishments of the agricultural research system in laying the
technical basis for a continuing stream of improved technology are essentially
threefold. First, from a void 12 years ago, through disappointing and
unusable results during the first several years of variety trials, there now
exists high potential breeding material based both on local selections and
Asian or other African selections, permitting a number of promising
developments in breeding and varietal selection. Second, an infrastructure of
on-farm trials is in place, which, while it needs improvement, provides an
important complement to existing on-station research. Third, many of the key
interactions and problems involving field crops, pests, soil moisture, fertility,
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and livestock are identified.

Finally, and most importantly, the institutional and technical progress has
permitted a limited but nevertheless impressive set of varieties and
recommendations to be extended and adopted at farm level, in spite of the
other constraints (specifically seed multiplication and extension, constraints
which are now being addressed) preventing their broader adoption. Some of
these results adopted at farm level have improved yield stability (thereby
increasing yield averages across a period of several years by providing an
acceptsble yield in poor years when other varieties produce very little);
others have increased yield in good and bad years alike; others have
permitted yield maintenance at a lower and cheaper level of inputs. The
GRM’s own enumeration of new techniques and vaiieties which it has produced
(Annex 3) as well as the Agricultura! Research Annex to the CDSS provide
details on accomplishments of Mali’s agricultural research system to date.

Use of improved varieties has been the subject of a well-conducted
study. Combining the results of this study with reporting from the cotton
zone on adoption of an improved corn/millet intercropping recommendation
permits some rough estimates about the contributions of some of the
accomplishments of agricultural research to GDP (see Annex 9). Based on
actual on-farm yield increases and adoption rates these improved varieties and
the intercropping recommendation are estimated to have produced net
incremental benefits annually of about $16 million. This is in excess of past,
current, or planned annual levels of total donor and GRM investment in
agricultural research.

It is the economic impact of varietal improvement and intercropping which
are discussed above mainly because it just happens that the best information
on farm-level adoption rates is available for those particular activities.
However, the agricultural research efforts to date have not been confined to
varietal work. Work on agronomy, soil and water conservation, and natural
resources management is also underway. Under the new GRM strategy, greater
research resources will go into snil, water, and natural resource management
research. In addition, from the beginning of Mali’s serious work on varietal
yield improvement in the 1970's, research on consumer acceptability has been
a critical supporting element of such research. This partnership between crop
scientists and food technologists has recently produced a new food product in
the early phases of consumer testing. The product is is a parboiled millet or
sorghum product, which if consumers accept it as a rice substitute, could, in
years of millet/sorghum surpluses, serve as an outlet for the surplus.

Some of the most important agricultural research accomplishments adopted
to date at farm level are listed below:

o Corn/millet intercropping in rotation with cotton

o Substantial adoption of local improved varieties and introduced varieties
(corn, sorghum, cowpea, cotton)

o Improved rice varieties in all major rice producing ODRs
o Rapid and spontaneous adoption of high yielding cowpea varieties

o Substantial replacement of chemical fertilizer by locally produced rock
phosphate and manure, beginning with 1987/88 production year

o] Cotton sector performance based in substantial measure on improvements
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in varieties, input mix, an cultural practices coming out of agricultural
research

These improvements need to be built on, expanded, and continually

increased in order for agricultural research to have a sufficient impact on
food production, thereby enhancing economic growth rates.

Projected agricultural research accomplishments for the short and long term

The most important accomplishments of agricultural research for the next
five to fifteen years are likely to be as follows:

5 Years from now at farmer adoption state

o More varieties which are drought-resistant

o Several better yielding or more stable intercropping combinations.

o Improved soil-water management

o Improved stability/yield from improved physiological/plant nutrition
factors.

o 25-50% average yield increase among adopting farmers in semi-arid zone

o Yield increase for adopting farmers in sub-humid zone.

o Processed food or feed products developed by research being widely
used.

o Broader use of rock phosphate in more productive mixtures.

o Increased use of mechanical seeding/weeding and of donkey plow.

5 Years from now at institutional/scientific level,

o Close collaboration between disciplines (eg breeder, entomologist,
physiologist working on same problem) and divisions (eg DRA/DRSPR/On-

farm test service)
o Critical mass of Malian scientists for both millet and sorghum
o Constraints beyond station research (on-farm testing and seed

multiplication) overcome.

10 to 15 years from now at farmer adoption stage

o Pest-resistant varieties and practices (especially headbug, molds, birds)
o Alternative crops
o Soil amendments (chemical and organic) especially in sub humid zones

o Relay cropping and/or ratooning
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o Striga resistance
0 Agroforestry practices

o) Alternative crops.

Benchmarks for measuring agricultural research impact

While available information permits the rough order-of-magnitude
assessment calculated above for the contributions of agricultural research to
economic growth, more refined benchmarks are needed for future evaluation of
agricultural research impact. As with many AID projects, some of the most
useful and revealing benchmarks are only proxy measures of the key success
variable, which itself may be harder to measure, or take longer to change,
than the proxy variable. For example, the effects of tax and regulatory
reform activities on GDP are difficult to directly measure because they depend
on the decisions made, in an environment of improved incentives, by
thousands of dispersed businesspeople. This is analogous to the situation
with agricultursl research, whose impact on GNP is determined by the
technology adoption decisions of hundreds of thousands of small farmers. It
is important to attempt to directly sample the population affected, but also
(especially because of the long lead time required in agricultural research) to
assess proxies for farm level impact, as well as to assess the effectiveness of
agricultural research in producing promising technologies which are not yet at
the farm level adoption stage.

The following proposed benchmarks include measures of both impact

probability (the research productivity benchmarks) and actual impact on farm
production and GDP {the economic growth benchmarks).

Proxy indicators of research productivity

o Number of experimentally confirmed research hypotheses.

o Years of experience/years of training/disciplinary mix of research staff.

o] Numberge of, and channels for, on-farm tests of promising varieties and
practices.
0 Numbers of collaborative linkages (meetings, working groups, field days,

training sessions, joint research activities, peer review activities) between
farmers, extension, seed multiplication, and policymakers.

o Institutional memory: Number of current research activities explicity
building on past experience.

o] Planning and strategy competence: Percentage of documents, trials, and
research sctivities based on clear and explicit identification of key

constraints and on priority research planning based on constraints
analysis.

o Number of technical journal articles published

Reo! indicators of research productivity
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Numbers of interim research inputs developed (eg, breeding lines, animal
traction experimental prototypes, ridging or weeding methods tested.)

Number  of research outputs: Varieties, practices, or  other
recommendations entering on-farm testing, pre-extension, or extension
stages.

Number of the two above sets of indicators which explicitly target
priority problems or opportunities which have been clearly identified.

Proxy indicators of economic growth impact

Number of farmer collaborators or pilot farmers using new varieties
inputs, or technical recommendations developed by agricultural research.

Percentage of agricultural research recommendations tested, used,
extended, or sold by private firms, NGO's, and donors.

Real indicators of economic growth impact

(These are the most important, but the most difficult to measure and the
hardest for which to disaggrate the portion of benefits attributable to
agricultural recearch. The lag time between these and agricultural
research actions is also the longest. It is therefore inadequate as a
measure of esconomic growth impact to attend only to this set of measures
and avoid the three preceding ones.)

Number of hectares in improved technology

On-farm yield or area increases resulting from farmer adoption of
recommendations, net of costs

Percentage of the incremental crop production used for household home
consumption, export, cattle feed, food processing for sale, or sale in
cities.

Multiplier reflecting impact on national income of an increase in farm
income

Increased farm income resulting from technical adoption

Given a rough assessment of value added in agriculture for each group
of crops, and an assessment of the farm to non-farm income multiplier,
proceeding from the economic growth benchmarks to an actual assessment
of the rough impact on GNP is fairly straightforward, as outlined in
Annex 9.
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Question No. 4:

Is an agriculture sector grant an appropriate instrumemt for USAID’s
agriculture sector activities?

A sector grant is generally but not always most appropriate as a means
to effect policy change in a sector. It is not the most appropriate instrument
in the case of USAID support to Malian agriculture. USAID/Mali’'s current
approach to agricultural policy reform, an approach whose results have been
strongly positive, and whose rationale forms part of the CDSS strategy, is to
effect policy changes in the agricultural sector through a mix of several
discrete but related activities.

USAID/Mali’s current and planned approach to sector policy reform in
agriculture is the best approach available, in terms of its past and expected
achievements, and in terms of the Malian institutional environment and the
resources available to USAID/Mali. Three separate ministries (Agriculture,
Livestock and Natural Resources, and Finance and Commerce) each have
critical decision-making as well as policy implementation roles in the
agricultural sector. A sec'or grant would face the unacceptable choice of
either diminishing program linkages with two of the three key ministries in
the agricultural sector, or else of creating an interministerial coordinating
mechanism whose prospects would not be favorable in the Malian institutional
environment. Beyond the institutional problems attendant on a sector grant,
the resources available to USAID/Mali for use in an agricultural sector grant
are not conducive to such an approach. These resources comprise DFA and
food aid, with two different sets of management guidelines and regulations,
and, again, different sets of institutional linkages with the GRM. USAID/Mali's
current approach to sector reform in agriculture is both more effective and
less complex than a sector grant approach would be,

. The most effective approach to USAID/Mali’s policy reform activities is
through individual projects. USAID/Mali’s agricultural projects have already
produced substantial quantifiable results in the policy area. A shift from the
current, highly effective, project-based policy reform approach in agriculture
to a sector grant approach would be disruptive and cause a loss of momentum,
and would be less effective than the current approach,

Agricultural policy reform in Mali is a complex process requiring different
instruments and mechanisms to achieve different objectives. Among USAID
agricultural activities, only in PRMC are major sector grant-type resource
transfers now a specific part of the policy reform process. In the Upper
Valley Development (DHV) and Village Reforestation (VRP) projects, the nature
of the policy dialogue dictates that the individual project is a much more
effective instrument by which to achieve policy reform.

As discussed in the CDSS and in more recent reporting, USAID/Mali's
approach to policy reform in the agricultural sector has produced and
continues to produce results. These results, and anticipated upcoming policy
reform actions, include the following: Under PRMC activities, OPAM staff has
been cut by 50% and its activities limited to humanitarian and market
information functions; official grain prices have been abolished; cross-border
trade in grain has been substantially liberalized. In the DHV project, the
first restructuring of a GRM Rural Development Organization has begun with a
50% staff reduction underway; transport of cotton has been shifted from the
OHV organization to the private sector; equipment and input supply functions
are being devolved to the private sector. The Livestoci: project is working to
privatize the delivery of veterinary services and may review the tax and
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licensing system for live animal exports. Under the VRP, a study of land and
tree tenure polinies affecting natural resource management will be conducted.
USAID/Mali has an active and productive project-based policy reform agenda,
which has effected major changes in agricultural policy, and which will
continue to do so.
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AKKBI | - SCENARIOS OF ECONOMIC GROWTH, GRAIN CONSUMPTION, EXPORT REVENUES AND FOOD IMPORT NEEDS

TO THE YEAR 2010

I~ Background

1986 1981 1988 1989 1990 1385 2000 2005

Income or B:pend-
iture elasticities (X change in consuajtion / ¥ change in income or expenditure!

Nali and the Sabel: Mali Sabel av,
aillet & sorghun ? 0.190
urban 0.514 ?
rural ? !
rice ? 0.930
urban 0.543 ?
rura! ? ?
Mali:

Puzchases of millet
and sorghus pc pa

urban Mali -- kgs 54
Purchages of rice

pc pa

urbay Mali -- kgs

Congumption of millet 80
and sorghus pc pa

rural Msli -- kg 164
Consumption of rice

pc pa 9

rural Mali -- gs
Coasumption of millet
and sorghus pc pa

Mali average -- kfs 132
Consunption of rice
pc pa

Nali average -- ks 26

w01



., ANNB! } - Scenarios of Beonomic Growth, Grain Consumption, Brport Revenues and Pood Inport Needs to the Year 201¢

[I. GDP and Consuaption Projections: High growth Scenario (3% p.a.)

GIP po in dollars

urtan GOP pe

reral GDP pe

GDP pz check

urban GDP pe/rural GDP pc
rate of growth of GDP pe ‘

...............................

rate of growth of population

share of population urban

share of population rural

rate of growth of urban population
rate of growth of rural populstion
rate of growth of GDP pc

rate of growth of urban GDP pe
rate of growth of rural GDP pe

pc demand for millet and sorghua
urban
rurel (mid-range estimate!
pc denand for rice
urhan
rurs!

population {millions)
urban
rural

GDP - billions of ¢

total deassd for willet & sorghus Mfs

urban -- MTs
rural -- Mfs

total desand for rice
urban -- H7s
rural -- H%s

Bational pc demand for
aillet and sorghun
rice

Percentage change ia

tots]l demand
eillet and sorghun
rice

urhan demand
aillet and sorghus
rice

rural desand
aillet and sorghus
rice

Percentage change in total GJP

1985 1987 1988 1989
201 A K 220 2%
N3] R m 1
m 176 182 188
W Ak 44 226
1.82 1.18 1.1 1.7
. rate of growth of urban
| pop.: §.70%pa PLUS
' -0.18%
: p.a.
a1
25.8Y 26.8% 27.8% 28.8%
"y n.u 12.2% 1.2
6.7% 6.5% 6.3 6.2%
1.3 1.3% 1.3%
3,08 3.0% 3.08
1.000% 1.100% 1.200%
3.116% 3.195% 3.n
54,0 54,3 54.6 54,9
164.0 166.1 169.4 112.2
89.0 80.5 81.0 81.6
9.0 9.2 9.3 9.5
7.60 1.81 8.02 8.23
1.96 2.09 2.0 LY
81 5.1 5.19 5.86
1,5n 1,664 1,160 1,862
1,030,712 1,065,792 1,102,109 1,139,138
105,883 113,556 121,646 130,156
924,829 952,234 980,463 1,008,582
{00,617 220,752 234,586 249,142
156,864 168,366 180,54 193,32
50,152 52,386 54,03 55,818
135.6 136.5 11,5 138.4
1.3 28,3 29.3 0.
3.40% 3.4 kY
6,338 6.21% f.208
1.% .18 1.0
1.3% 7.2 1.1
1,08 3.0% .08
k¥4 3.2 Ly
5.181 5.18% 5.18%
I-2

1930

Ak
3
]|

AN
1,68

29.88
10.28
6.0%
1.3%
3.0%
1.300%
1.2

rn an
—

- s

8"
.8
5.9

-—» e

1,910

1,118,183
139,097
1,039,666

364,440
206,81¢
87,625

139.4
3.3

3.4
§.14%

£.9%
7.0

3.01
1.4
§.18%

1995

a0
kHH
us
a0
1.55

LLIA ¢
§5.8%
5.1%
1.4%
3.0%
1.800%
3.238%

51.5
190.:

2,609

1,398,301
180,470
1,207,831

182,111
84,978
61,192

144.8
6.5

1.5%
.91

2000

i3
399
413
3
L

N
§2.3%
1.2
1.1%
1.0%
2.300%
LIREYA

£0.8
206.3

11.04
{.16
6.87

3,483

1,670,424
253,094
1,417,330

162,336
381,193
80,544

151.4
4.9

.4
3151
5.18%

2005

i
L1
n
k[
148

39.8%
§0.2%
3.3
194
3.0%
2.8008
29111

4,576

2,017,363
36,217
1,691,145

594,356
{37,107
§7,248

162.0
1.1

3.8
(.0
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(ANNBY | - Scenarios of Bconomic Crowth, Crain Consumption, Export Revenues and Food Import Needs to the Vear 2010

1986 1987 1988 1989 1990 1995 2000 2005
clobal elasticities of total
demand with respect to GDP
sillet and sorgiuy 5.589 0,589 0.591 0.592 0.609 0.640 0.684
rice 109 1,084 1,013 1,062 1,001 0.934 0.862

Percentage charges in pc cemand
nillet and sorghus

total 0.60% 0.69% 0.10% 0.70% 0.80% 0.97% 1.22%
urban 0.51% 0.51% 0.5 0.671 0.83x 1.18% 1.44%
rural 1.63% 1.64% 1.65% 1.66% 1.66% 1.62% 1.53%
rice - total
total 1.5 L .43 3.35% 3.01% 2.63% 2.2
urban 0.59% 0.65% 0.71% 0.11% 1.07% 1,368 1.66%
roral 1.88% 1.89% 1.90% 1.91% 1.92% 1.87% 1.16%
Percentage change in pc incoses

GOP pc 3.,00% 3.00% 31.00% 1.00% 3.00% 3.00% 3.00%
urban GDP pc 1.00% 1.10% 1.20% 1,308 1.80% 2.30% 2.80%
rural GDP pe 3.18% 3.19% LUy k434 .48 3.15% 2,918

Blasticity of demasd pc
vith respect to GDP pc

gillet and sorghun

national 0.223 0.230 9,232 0.235 266 0.324 0.407

urban 0.5:¢ 0.514 0.514 0.5 0.514 0.514 0.5l

rural 0.514 0.51¢ 0.514 0.514 0.514 0.514 0.514
rice

national 11 1.158 1.138 1117 1,00 0.876 0.741

urban 0,593 0.593 0.593 0,593 0,593 0.593 0.593

rural 0.593 0.593 0.5%2 0.593 0,593 0.593 0.593

Data and parsmeter estinmates:

Urban per capita population growth (5.7% in 1966) is assuaed to
decline by one tenth of ome percentage point per year.

Average amounts of millet and scrgbus and of rice purchased per year

per person in urban areas in Mali -- from Bogers and Lowderaiik,

p. 15, Wote -- these understate » ‘usl consuaption, perbaps seriously

isee further below), since not a.. millet and sorghus or even rice

consumed by urban housebolds is purchased, and since urban millet/sorghus prices weere high and supplies short during the ¢
supplies were short, and prices bigh, in the [984-85 dats Tults used.

This paper’s estinates of urban snd rural per capits iacomes are

consistent with the levels snd trends described in LecCaillon and

Noreisson for the early 1980's.

Urban Pc expenditure elasticities for Muli are from Bogers sad
Lowdersilk, 1982 Total income elssticities are from USDA 1981, p. 36,

Mali urban elasticities are with respect to cash expenditures, U3DA
with respect to GDP per capita {appareatly).

Country-wide and rural consusption figures are estisated ag

discussed in section 2 sbove ("Consuaptice Background®)
Rogers and Lowderailk data provide urbaz per capita estimates.
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ANREX | - Scenarios of Bconomic Growth, Grain Consuaption, Bxport Revenues and Food Iaport Weeds to the Vear 2010

Bither the Bogers and Lowdersilk estinates seriously understate urbap
nillet and sorghus per capits consusption, or the proportion of
calories supplied by cereals is much lower in urban areas than in the
countryside.

Aecording to data is the paper by Cabas et al, {p. 5) per capiza
availability of rice in Mali from 1981 - 1985 averaged 27 kg per capita
{far below such countries as Senegal {70 kg), Cuinea (63 kg) ad

Cote d'Ivoire (120 kg), but higher than Ghama(f kg) where root crops are
ioportast. Cote d'Ivoire and Senegal are both more bighly urbanized
than Mali (46 % and 35 % respectively are living in urban areas};

Guinea is at a comparable level of urbanization.

Vith the price of rice reaching as bigh as 185 PCPA per kilc, 84

kilos of rice would cost 15,540 PCPA or about $52. Assuming average pet
capits income in the urban areas is about $300 (for lower income groups)
it might be only balf of this), purchases of rice would take about 17 %
of per capita income. Outlays on millet and sorghua, at 90 PCPA/Kilo
vould amount to only 3600 PCPA per person per year, or about $12.

Total pc outlay on cereals would thus amount to sbout §$64 out of $300

in incogme.

The value of rural cereals consuaption, at fara gate prices of about 35
PCPA per kilo for willet and sorghus, would smount to about 200 r 35
7000 FCPA ¢ 19 1 200 = 3800 PCPA, or $36 par person, out of an inzome
in cagh and in kicd of about $!70 per capita..

Observing that urban income pe is substantially bigher than rural
income pc, while urban consusption pc of millet and sorghus is mach
lower than rural congumption, we might coaclude that millet and
sorghun are indeed highly inferior goods and that demand for thea
will shrink with time. Such a conclusion, based on the following
couparigon of urban and rural GDP pc and consumption levels, would
be incorrect, as the projections figures of this paper bas shown.

urban consuaption pc of millet and sorghus - rural consusption of
nillet and sorgdum per capita / rural consusption of sillet and
sorghun per capita = 40 - 200 / (404200) 1 190Y =-§1%

{urban pc income - rural pc income)/rural pc income = 300 - 170 / 110 x
100 %

Apparent expenditure elasticity of demand for millet and sorghus =
- 617406 = -.88, which is indeed negative,

Hovever, this ignores sose important facts:
1) The bulk of the population is ruzal. Bven with continuing rapid
urban growth only a small proportion of the populatioa adopts an urban,

tice-intencive diet each year.

2} Brpenditure figures understate urban consumption of sillet and
sorgbus, alsost certainly by a very large margin,
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AKNEI 1 - Scenarios of Bcomomic Growth, Crain Cozsuaption, Bxpcrt Bevenues and Food [nport Needs to the Year 2010

3 In the cities nillet and sorghus bave a positive sud bigh (L.514)
expendityre elasticity. Bewever, since urban ac income appears to

e on a longtera deelinirg tresd, and ‘his is .ikely tc continue,
urbar demard per capita for millet and soszhua will decline rather
than increase fcr the foreseeable future precisely because aillet ané
garghum are NOT inferior goods in zrban comsuapticn. It Appears
likely that urban pe income wil! inzrease 04LY if and when overall pec
grow:h increases significantly above izs past tread value ¢f ] X pa.

4} In spite of the downward trend in urbar pc demand for nillet
and sorghum, urban demsnd for aiilet and sozghus will zontiaue to
increase because of urban population growth, at about L4}
per year,

S} The actual global elasticity of demand for millet and sorgbua for
Mali, taking into accourt rural-urban migration flows and differences
in consusztion preferences between city asd country, is about
0.531  when per capita CDP grows at 3.0 p.a. and
urban per capita income is growing a¢ 1.0% p.a,

Note: the nuabers used for certain key parameless are subject to
revision when and if better eapirical estimstes becoae available.

Comparative data

1,986 Sabe! Nali  Sepeqal Niger  Burkina

pc incoae in 1986 dollars — 0 i 300 180
¢ millet and

sorgbua consusption . 160 88 269 19¢
pc rice consumption - 2 89 18 1l
total pc millet and sorghun

and rice congumption . 183 1 AL 208
percentage urban — 25,83 36.0% 15.0% 8.0%

Kote: Per capita conguapticr figures for ke other 3akelian
countries are taken from USDA/BRS, World Pood Availabilities. these
data seem to indicate that millet azc sorghua aze inferior goods in
consunption acd that rice is highly incoze-elastic. Rowever, even
vithin the Sabel, simple one-point-ic-time intescountry comparisons
are likely to be relatively meaningless and even misleading because
of differences in the comperative advantage of the respactive
countries for producing miliet and sorgiun ws. producing rice and
differences in transport costs.
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Vsing region-specific time series data, the authors of the 198!
JSDA/E3E study, Food Prcblems acd Prospects in Sub-salaran Africa (p.
3, Tound low but positive incose elasticities of demand for nillet
agang 2. the regicns of Africa. These elasticities ranged in sige
frew 0,00 in Bast Africa to 0.28 iz Centra. Africa. Central Africa
as delined to consist, somewbat arbitrazily, cf CAB, Congo, laire,
Gadon acd Azgsls. Ao intermediate value of 0.i5 was found for the
Sadel as a vhole. The independent income variable in the USDA
equation was total private :xpenditure, converted to & US dolla:
equivalent and sussed over tie countries of each region. These low
elasticities with respespect to total private expenditure inply,
taking into account population growth, that elasticities of per
capita millet consuaption with respect to per capita income are
probably close to zero or even negative, however not enough so as to
outweigh the effects of population grewth cn millet and sorghus.

Jources:

Atwood, David, Background Paper on Mali Agriculture Sector and USAID/Mali Strategy, Bamako 4/29/88
Atwood, Davic, Mali Food Deficit Projections to the Year 2000 as Background to the USAID S-year CD3S, Banako, Masch 2, 198¢
Cbristeasen et al., Pood Problems ard Prospects in Subsabaran Africa: The Decade of the 1980°s, USDA/BBS, 198!
DNSI/PADEN Kational Food Comsumption and Brpenditure Survey, fortbconming, fueded by UNDP {Sundberg!
FAO, Pood Qutlook.
FPAO, Production Yearbook, Vol. 40, 1986
FAO, Trade Tearbook {No copies available at the Mission)
Praske and Chasin, 3eeds of Pamine: Beological Destructior and the Development Dilesse in the West African Sahe:
Gabss, J-7 et al., A Protected Begional Cereals Narket: & Initial Bxploration of a New [dea
Barriss, Barbara, Narketing of Poodgrains in Sabelian States, ICRISAT, January 1982, Patancheru P.0., Andra Pradesh, 502 32
LeCaillon, Jacques ard Christian Morrisson, Politiques Bconomiquez et Agricoles: le Cas du Mali 196¢ - 1983, 0BCD.
Bogers and Lowdernilk, Pood Prices and Food Consusption in Urban Mali, Interia Beport of the Tults/DNSI/AID Pood Price Proj
Ross, Clari, Consusption Patteras in the Sahel. Projections diskette
State 304881, Subject: BReview and Inplementation of Maii CDSS, September 17, 1988.
Strykker et al., Rice in West Africa.
Sundberg, Shelly, An Oferview of the Pood Consuaption and Nutrition in Mali, Pebruary 1988,
Thompsor, Virginis, and Richard Adloff, Presch West Africa, Stanford, 1957.
USAID, Mali CDSS PY 1990-1994, Hay 1988,
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USDA, BBS, World Pood Needs and Availabilities, 1987/88, August 1986/87.
Vorld Bank, World Developaent Beport 1987,
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JIX:GDP and Consumption Projections:

COP po in dollars

ucbas G2P je

rural 80P pe

GDP pc check

urban GDP pc/rural GOF po
rete of growth of GDP pe :

........................

Low Growth Scemariv

1986

{ 207
m
1
0
1.82

1987

209
07
17
209
1.8

1988

!
il
S
it
LN

1.0% ! rate of growth of urban
6.70%pa PLUS

........................ (:IIizzzzasIzopop.:

rate of growth of population

share of population urbae

share of population rural

rate of growth of vrban population
rate of growth of raral population
rate of grovth of GDP pc :
rate of growth of urban GDP pe

rate of growtd of rural GDP pe

pc deaand for millet azd sorghua
urban
rural (sid-range estinmate}
pc demand for rice
urhan
rural

population (millions)
arhaz
rural

GDP - billions of §

total desand for aillet L sorghus M%s
urban -- T
rara! -- s

total desand for rice
urban -- T
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Tational pc demand for
aillet acd sorgbua
rice

Percentage change in
total demand
pillet and sorghus
rice
urban demand
aillet and sorghus
rice
raral demand
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rice
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168.2

1,821

1,132,189
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U.zial elastizities of total
iamand with respect to GNP
zillet and scrghus

ting
aew

Perzentage changes in pe desand
aiilet and sorghus

total

urban

rural

rice - total

tctal

urban

rural

Percentage change in pc incomes
GDP pe
urbaz GDP pe
rural GDP ;e

Blasticity of depazd g-
with respect to GIP pe
aillet 1ed sorghna
ratisnal
urbar
rural
rice
patiomal
urban
rural

198¢ 1987

3,635
1,362

-0.32%
-0.51%
0.62%

A4
'01531
0.11%

1.008
-1.,00%
1.20%

1988

0.63¢
L

-0.32%
-0.46%
0.63%

1.26%
'0-53’
0.72%

1,003
-0.90%
1,228

-0.321
0.514
0.514

2.260

0.593
0,593
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1989

9.628
[N

-0.31%
-0.41%
0.63%

2.208
-0.47
0.13%

1,008
-0.80%
1.2

-0.314
RIL
0.514

2.201
0.593
0.593

199¢

2642
LN

-0.31%
-0.36%
0.64%

L
-0.42¢
0.14%

1.00%
-0.70%
1.25%

-0.30§
6.514
0.514

.13
0.593
0.593

2998

9.6€5
L.l

-0.21%
-0.108
0.68%

1.80%
-0.12%
0.15%

1,008
-0.20%
1268

-0.214
0.514
0.514

1,80
0.59)
0.593

a0

-0.044
0.314
0.5

1,430
0.593
0.593

1.¢0%
0.80%
9.98%

0.199
0.514
0.5

1.032
0.593
0.593



LNNBI | - Scemarios of Beomomic Growth, Grain Consumption, Bxport Bevenues and Food Inport Needs to She Tear 2010

IV, Batinates of food deficits to the years 2000 aad 2010

cases | through § ...
FFIE0 0. e0cacnic oty L,
e 1.0% 7.8

SASE o STAGNANT ACRICULSURR

Total deasad for sillet & sorgdua Mg
Jraoss productisn a/s

Net productioa {.85)

Hillet/sorhun defizit (surplus)

Total deaand for rice
Cross production rice paddy
Net production (.51)

Rice deficit (surplus)

CA3B 2: 3LOW AG CROWTH

Total demand for sillet & sorghua N1
Cross production n/s

Yet production (.3§)

¥illet/sorbun deficit (surplus)

total denand for rice

Gross production rice paddy
Net production (.51}

Rice deficit {surplus)

CASB ): MODBRATE AG GROW'Z

Total demsnd for millet & sorghus ¥Ts
Gross production /s

Net productios {.85)

Millet/sorbus deficit (surplus)

Total desand for rice

Gress production rice paddy
Net production (.51}

Bice deficit (surplus)

CASE &: PAST AG CROWTH

Total demand for millet & sorghun A7
Gross production a/s

Net production {.85)

Millet/sorbum deficit {surplus)

Tota] demand for rice

Gross production rice paddy
Net production {.51)

Bice deficit {surplus)

arhan pc income graws at

1386

1,009,112
1,210,000
1,028,500

3,

200,611
219,000
111,690

§5,921

2

01,611
219,000
111,690

93,921

1,910,112
1,210,000
1,028,500

iU

201,617
219,000
111,650

9,8

1,039,112
1,219,000
1,018,500

3

207,611
219,000
111,690

95,921

. T
1907 1988 1989 1390 1898 2940 2008 1N
L065,730 1,102,108 1,139,708 1,178,763 1,298,300 1,670,434 2,017,363 3,410,15:
1,228,150 1,146,502 1,265,270 1,284,250 1,383,592 1,490,424 1,605,610 1,129,65¢
1,043,927 1,059,586 1,075,480 1,091,612 1,175,311 1,266,861 1,364,769 1,419,244
1,86 {2,52 64,258 87,050 282,3U (03,563 652,594 999,906
120,750 134,586 9,141 4,040 35,0 462,336 5M4,356 148,696
L 2, 21 20,639 6,062 262,516 240,011 298,19¢
HLUS 114,620 116,113 117,626 125,492 133,883 142,836 152,388
107,607 113,967 133,029 46,810 227,219 328,45 451,520 596,308
1,065,792 1,102,109 1,139,738 1,178,763 1,388,300 1,670,424 2,011,363 2,410,152
240,432 1,271,628 1,303,610 1,336,396 1,513,116 1,713,204 1,939,752 2,196,258
1,054,361 1,080,884 1,108,088 1,135,936 1,286,148 1,456,224 ! 648,789 1,865,818
11,425 21,225 11,610 15,820 12,150 4,200 369,310 503,303
120,150 234,586 249,142 164,040 352,770 462,236 594,356 148,696
16,698 230,656 242,915 251,453 208,860 355,204 422,189 501,791
115,616 119,680 120,887 22,241 152,421 181,159 215,316 255,913
105,136 114,907 125,265 136,159 200,350 281,170 378,040 492,18
1,065,790 1,102,108 1,139,738 1,178,763 1,298,300 1,610,424 2,017,363 2,470,152
LUSL,TID 1,296,904 1,202,706 1,356,105 1,653,410 1,966,583 2,338,071 2,182,11
064,806 1,102,384 1,141,308 1,181,596 1,405,401 1,671,595 1,989,210 2,36¢,795
L] (2851 (n,510) (2,833 (1,100) {1,112 29,152 105,357
120,150 23,5806 U, 142 64,440 35,771 462,306 594,356 748,696
232,250 246,301 261,200 217,004 370,570 498,418 668,570 896,810
HEHUT 125,613 133,213 11,270 189,500 254,193 340,971 457,113
102,305 108,973 115,929 123,168 163,270 208,143 253,385 291,323
1,065,190 1,100,109 1,139,708 1,178,763 1,298,301 1,670,424 2,017,363 2,470,152
1,364,995 1,222,489 1,332,596 1,445,435 1,805,156 2,254,401 2,815,448 3,516,121
LOWS,25 1,124,105 1,175,206 1,208,619 1,534,38 1,916,24° 2,393,130 2,988,10)
(9,454)  (22,007) (35,468}  [45,857) (136,082) !245,817) (375,168) (518,551
120,750 4,586 29,142 4,040 ML 462,306 594,356 148,696
235,718 275,696 109,330 47,069 617,135 1,091,347 1,951,230 3,469,545
125,316 140,605 157,758 177,005 J4,M9 S59,647 995,121 1,769,469
95,436 83,982 91,34 81,438 18,032 (97,311) [400,771)(1,020,113

I-9
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1986

CASZ £: ACCELESATRD RICT ARZA GROYWTH
Toodl desazd foroailles t sorghua Y% 3,0,
5 1,210,000
1,088,500
3,1
7,517
219,300
Vet pesductios [.51) 11,599
Bice deficit [surplus) 95,927

TA38 §: SLOY BCONOMIC GROWTH, STAGMANT AC.
Total deasnd for millet & sorghum N%s 1,030,712

Sross production a/s 1,210,000
Net production {.8%} 1,028,500
¥illet/sorhua deficit !surplug) 3,
Tatal dezazd for sice 207,617
iregs production rice paddy 219,009
Net preductica {51} 111,890
Rice deficit {surplus! o,

{ASE T: SLOY BCONOMIC SROWTE, MODERATE AC. CROWTE
Tetal dewand for willet & sarghun ¥%¢ 1,030,112

Gross production a/s 1,210,000
Net sroduction (.85) 1,028,500
¥illet/sorbua deficit [surplus) 3,2
Tetal deaand for rice 01,61
Sross preduction rice paddy 219,000
Net preduction (.51} 111,690
Bice deficit {suzplus) 85,927

1987

1,068,732
1,228,150
LM, 9

2,88

229,782
218,110
L,

39,010

1,085,108
1,228,150
1,043,921

11,11

218,164
221,354
113, 145
105,019

1,085,106

1,452,1

1,064,806
(9,700)

218,164
32,00
118,447

99,111

K:tes ca grosth projections for cereals agriculture and GDP:

Case 1 fagt ecomomic growth, stagmeat agriculture
Brozoaic growth per zapita 3X p.s.
Yilielfsorghua: Area increases by 1.5% pea.

No yield increase
Bize: Area iacreases by 0.3% p.a.
Yields iacrease by 13 p.a,

ANNBY [ - Sceearios of Beonosic Growth, Srain Consuaption, Brport Revenues and Food Import Needs to the Year 2010

1998 1989 1990 1995 un 2005 201¢
100,009 1,109,708 L 178,760 1,208,000 L ern a2 a6 2N
LUGIIL LS 1,284,250 1,282,500 1,480,420 1,828 510 1,729,82
GEI3,S8E LR ) 100061 1,078,070 1,266,860 1,aeq, 050 LA T

2,8 6,282 87,180 222,304 02,867 ss2. 504 2993t
L4,386 248,14 264,040 352,770 462,335 594,356 %4359
280,190 93,600 209,136 475,645 731,928 1,128,004 1,%32,52"
132,699 1,602 157,660 242,97 MBI 9sl s
101,888 104,500 106,780 110,132 89,093 0,080 (134,93

1,080,120 1,108,797 1,132,189 1,276,987 1,450,320 1,664,996 1,937,64:
1,246,572 1,265,271 1,284,250 1,383,502 1,490,424 1,605,610 1,729,69¢
1,039,586 1,075,480 1,091,612 1,175,977 1,265,861 I,364,769 1,470,34¢

20,5 30,311 0,51 131,010 183,459 300,201 467,290
29,119 200,481 252,288 3U0,2m) 392,087 475,281 564,60:
24,140 221,870 U0,639 246,062 262,516 280,071 258,799
48200 116, 117,626 125,492 133,883 142,836 152,386
14,499 120,310 134,632 191,781 258,184 332,451  412,25¢

1,080,120 1,105,797 1,132,189 1,276,987 1,459,320 1,654,995 1,937,64:
1,296,934 1,342,716 1,390,119 1,653,413 1,966,583 2,339,011 2,182,11"
102,394 1,141,308 1,181,506 1,405,401 1,671,596 1,288,210 2,364,79¢
(22,214)  (35,511) (49,4070 (128,414) (221,276) (323,814) (421,152
229,119 240,483 252,258 317,211 292,067 415,281 564,642
6,301 261,202 17,004 370,570 498,418 668,570 896,81°
125,81 133,213 11,212 189,500 254,193 30,971 451,
103,506 107,210 110,986 121,773 13T,8M0 134,316 107,27¢
I-10
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Case 2: Pest economic growth, slow sgricultural growth
Beonosic growth per cepita 31 p.a.
Hillet/corghua: Area inceases by 1.5% p.a,
Tield increase 1% p.a.
Rize: Ares increases by 0.5% ;..
Yields increase b7 3% p.a.

Case 3: Past econoric growth, soderate sgricultira) growth
Bconomic growth per czpite IX p.a.
Nillet/sorgbun: Area itcreases by 1.5% g.a.
Tield increase 2% p.2,
Rice: Ares increuees by !X p.a.
Yields increses b7 5% p.a.

Cage 4. Past ecoronin growth, fast sgricullural growth
Beoseaic growi: per cupitr 3% p.a,
Rillet/sorgbuu: Ares increases by 1.5% p.a.
Tield iucrease 3% p.a.
Bice: Area {ncreases by if p.a.
Tields increase by 103 p.a.

Case 5. Past economic growtd, accelerated growth in rice sres
Bcozoaiz growtk per cepita 33 p.a.
illet/sorgbua: Area increases by 1.5% p.a.
N yizld increase
RBice! Arca increases by 3% p.a.
No yield izcrease

Case 6: 8low economic growtk, cagnant agriculture
Bconomic growth per capite 1% p.a.
§illet/sorghua: Area increases by 1.5% p.u.

No yield ipcrease
Rice: Aren increases by 0.3% p.a.
Tields increase by If p.a.

Case 7: Slow ecoromic grouth overall but moderate agricultural growtd
Beononic growtt per capita 1% p.a.
Nillet/sorghna: Area incresses by 1.5% p.s.
Tield increase 1% p.a.
Bice: Ares increases by 0.5% p.a.
Tields isccease by ¥ paa.

I-11
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ANKEL 1~ Scenariss f Beorenic Growtd, Graiz Cocsuaption, Brport Bevenues and Food Inport Reeds to the Tear 2010

ks« check on the llwelitocd of the assuaptions i is ugelul i:

see dew ger capita grain consuaplion lin terss of ot calories per
da7 (Teom grain) and weight) weuld change in the differers goenar:ss.
The faet econzzic {roath szenarics ‘cases & tiraugt §) are basad

on the fellowing jer capita comseaptiss assumpiions fo:

the years 1389, 2207, and 2010

1988 2009 010
ke/yr cal/day kg/ye cal/day ke/yr cal/dsy
Urtaz
rice 8! m 87 8 92 882
ail/sor 54 518 58 556 61 585
total 138 1,088 iH 1,380 153 1,487
Rural
rice $ 1] 12 115 16 15
ail/sor 169 1,82t m 2,042 M0 2,589
total 118 110 225 2,158 286 3,12

[* is clear that at least frca now to the year 2000 the projecticass of
grouth in caloric intake and grair comsispiicn are juite ressozatle.

The slow economic growth scepazis is based or the followirg

assusptions:
98¢ 200 2010
Ig/ye cal/day Kt/ cal/day bt/ cal/day
Urbas
rice 7 158 13 il §9 662
sil/scr 8! £08 50 ] [} 5!
total 1 1,26 1 L1 1§ 1,112
RBura]
rice g ot 1t 96 12 11%
ail/ser 166 1,592 185 LM U2 2,04
total 175 1,818 195 1,810 41| 18

Nole on projected expart surpluses: Zrport surpluses will o necessarily

naterialize.  To the ertent demestic net productior ¢f millet acd sorghun

outstrips dowestic desand fcr these cereals for binaz consuaption,

it is possible that dogestic consumer prices aay decline

esougk to induce izcreases iz domestic consusptior sufficient t: sbsorb

the theoretical export suzplus. In adéition, or altercatively, new uses
(i.e. animsl fodée. for sedentarized !ivestock operations) may develop,

cr Tazaers may allocate scre land and tise to altersative food azd/or

industrial export creps.

I-12



. ANNBY |, - Scenarios of Bconomic Growth, Crain Consumption, Brport Bevenues and Pood Import Needs ‘o the Vear 2010

Y. cereals inport outlays in willions of dollars

1986 1987 1988 1988 1990 1995 2020 2008 N
Price of sorghua C4F,
¥est Alzican pores, §/ton .50 182 188 M H 151 N 228 M1 ne L
Price of rize CIF,
‘25t Afrizan ports, §/ton 181 209 262 22 28 28 243 9 19
Trazsport frew coastal port to ¥ali, §/ig 1% 15 % 1% n 3 104 120 H
§ price growth rate projection 3.0%
Congumer price of millet, Bko §/kg 0,232 2284 0.35?
Congumer price of rice, Samako §/Ig 0.48 0.561 0.113
Consumer price of nillet, Bko /4T N 254 57
Coosumer price of rice, Janako §/NT 443 561 m

Cereals import outlays in aillions of dollars

CASB 1 PAST BCONOMIC GROWTH, STAGNAKT AGBICULTURB

Taport bill for aillet & sorghua 0.4 {1 10.0 12.1 17.1 50.1 106.§ 199.8 E1
Import bill for rice 11,3 AN . . . 1.5 96.4 153.6 AL
Taport bill for aillet, sorghum and rice 111 2.5 1.5 0.5 3.2 108.2 203.0 1534 590.:

CASB 2. FAST BCOMCMIC GROWTH, SLOV AS GROWTR

{aport bill for aillet & sorghua 3 2.1 5.0 5.9 8.4 25.6 56.5 112.8 LTI

laport bill for rice 13 AR 0.1 2.6 9.7 50.7 §2.5 128.9 154,

lagort Sill for zillet, sorghum and rice 1.1 U.1 5.1 2.8 8.2 6.2 119.1 Ul 08.¢
CASB 3: PAST BCON GBCWTH, MODERATE AG CRCWTE

[mport bill for millet & sorghua 0.4 0.2 0.0 0 0.0 0.0 0.0 8.9 nut

Import bill for rice 11,3 ] 8.4 Uu.§ 2.3 1.1 £1.1 86.2 14,6

Import bill for aillet, scrghun and rice 1.1 .5 8.6 Uu.e 2.9 1.1 61.1 95.1 152.:
CASE 4. PA3T BCON GROWTH, PAST AG GROWTE

Taport 3ill far millet } sorghun 0.4 0.0 0.0 0.0 1.0 0.0 0.9 9.0 0

Topore bill for rice 1.3 19.9 N 9.4 19.1 §.5 0.0 0.0 0

Taport bill for millet, sorghun and rice 1.1 19.4 U.5 19,4 19.1 9.8 0.0 0.9 M
CASB §: PAST BCON GBOWTE, ACCBLBRATED BICB ARBA GROVTH

[nport 5ill for aillet & sorghua 0.4 {.1 10.0 12.3 1 106.§ 199.8 L6

[aport bill for rice 17,3 20.6 6.7 2.2 u.l .1 §.9 0.0

caport 5ill for millet, sorghun and rice 1.1 M. i A 0.4 1. 206.6 154.¢
CASB 6: SLOW BCOMOMIC GROWTH, STAGNANT AG.

faport Bill for millet & sorghun 0.4 4.8 5.8 8.0 23.0 8.5 9.8 165.%

Taport bill for rice 1.3 .9 0.0 2.4 AN 8.5 5.8 1. 162.¢

Taport bill for millet, sorghum and rice 1.7 .0 .8 .2 A 1.8 .2 205.0 3.8

CASE 7: SLOV ECONOMIC GROW?E, MODBRATB AS. GROWTH

Taport bill for millet 1 sorghun 0.4 0.0 0.0 2.0 0.0 9.0 9.0 0.0 S

[aport bill for rice 13 20.8 .1 u. .2 123 0.5 $.1 2.3

Iaport bill for aillet, sorghum and rice 1. 0.8 .1 0. u.2 A 0.5 5.7 2.2
I-13°



“ANNSL i Scezasics of Beonomic Growth, Grair Consusption, Brport Bevenves and Pood Inport Needs to the Year
.

Y. acable land area undes cultivatice

¥ ol arable sand suitatle foroafllet and
scrghun urder alllet and
scrghuz cultivation

Cage !

Case I:

Cage [I1

Cage [V

Case ¥V

Cage V!

Cage VII

I of arable land suitable for rice

under rice cultivation

Cage !

Case [I

Cage III

Cage [V

Cage ¥

Cage V]

Cage VI

17,008

15.00%
15.00%
15.00%
15.00%
15.00%
13,001
15,008

PROG/ECON/ADO/JE1 {0t tADA waod pevw.02/01/89 xilris)

9

T3]
1.5
1,268
17.26%
.28
17.28%
1.2

15.04%
15.01%
15.15%
15.30%
16,358
15.04%
50N

198¢

R
17.51%
1.5
11.51%
17,518
17.51%
11508

15.08%
15,158
15.30%
15.51%
17.82¢
15.09%
12 .58

7114

1982

11,188
1.8
17,188
11151
17,188
11,188
17,188

15,148
15.23%
15.45%
15,928
15.438
15.14%
15.23%

19%:

18.04%
18.04%
18.04%
18.94%
18.04x
18.04%
18.04%

15.18%
15.30%
15.61%
16,28
Unan
15.18¢
15.30%

1998

9.4
19.44%
19.44%
19.44%
19,44
19.44%
19.443

15.41%
15.69%
16.41%
17.9%
32,588
15.41%
15.69%

1
a

0

>
<>

20.%4%
20.94%
20941
20,942
20.94%
20.94%
20.94%

15.64%
16.08%
17.24%
19.79%
$3.1%%
15.64%
16,085

HULE

2.5
5.5
2.5
22.56%
22.55%
22,568
12,568

15.00%
16.49%
18,128
1].85%
17,12
15.88%
16,491

s

Py



. Consumption Background Information

Table | xwwzmwm1mm4wwm1%msH%m1%m9m&unmm&nmmzmmw
- 81-85 81-84  81-87  g5-87
CONSOMMATION MOYENNE 153 172 202 177 194 189 162 180 176 179 162

Mi1/Sor/Fonio 119 129 135 110 133 140 122 125 2 127 132
Ri: 17 2 40 37 37 23 17 3 30 28 2
Ma1s 1 13 1 29 21 % 20 20 19 20 2
Ble 5 § 5 1 z 2 3 4 4 3 3
0 0 0 0
POPULATION 123 7,28 1,367 7,492 7,620 7,812 8,015 7,389 7,307 7,525 7,816
0 0 0 0
QUANTITE DISPONIBLE 1,090 1,246 1,493 1,326 1,482 1474 1,302 1,328 1,289 1,345 1,419
Mil/Sorg/Fonio 849 93 992 826 1,006 1,091 981 924 901 956 1,030
Riz 124 185 292 274 283 183 138 232 219 211 202
[ PP 81 95 175 217 162 184 157 144 142 153 168
Ble 38 30 34 10 20 15 25 2 28 24 20
0 0 0 0
PRODUCTION GROSSE LI9S 1,322 4,507 1,100 1,670 1,737 1464 1,360 1,284 1,429 1,624
Mil/Sorg/Fonio 99 1,080 1,147 o1 1,5 1,288 1,097 1,074 1,032 1,108 1,210
Riz 135 153 214 109 232 23 189 169 153 181 219
Mais b1 89 14 101 193 23 178 118 99 140 195
0 0 0 0
PRODUCTION NETTE 9%7 1,067 1,200 902 1,331 1,386 1,170 1,09 1,034 1,146 1,29
Mil/Sorg/Fonio 849 918 975 766 1,058 1,095 932 913 877 942 1,029
Riz b9 78 110 56 118 120 9% 86 78 93 112
Mais 19 4| 115 81 154 170 142 94 79 112 156
0 0 0 0
IMPORTATIONS GOUVERNMENTALE 11 0 18 21 0 0 0 10 13 7 0
Nil/Sorg/Fonio 0 0 b 13 0 0 0 4 5 3 0
Riz 1 0 12 4 0 0 0 5 7 [ 0
Mais 0 0 0 4 0 0 0 i | | 0
Ble 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0
INPORTATIONS PRIVEES 59 9% 148 166 120 ) 36 118 117 9% 48
Mil/Sorg/Fonio 0 0 0 0 0 0 0 0 0 0 0
Riz 29 80 120 166 100 pl] 16 101 101 78 19
Mais 0 0 0 0 0 0 0 0 0 0 0
Ble 3 16 20 0 20 20 20 17 17 18 20
' 0 0 0 0
AIDES ALIMENTAIRES 53 83 127 237 81 0 21 114 125 84 34
Mil/Sorg/Fonio 0 18 11 4 18 ¢ 0 19 19 13 6
Riz 15 v 2 48 33 0 2 33 33 27 18
Kais 32 % 40 132 30 0 0 54 62 40 10
Ble 6 14 14 10 0 0 0 9 1 b 0
CHANGEMENT DES STOCKS 0 0 0 0 (30} 39 74
Mil/Sorg/Fonio 0 0 0 0 (60) (4 9
Riz 0 0 0 0 32 34 5
Mais 0 0 0 0 (22) 14 15
Ble 0 0 0 0 0 (5) 5

The above figures coae fros DNSI and Nin Ag production statistics, and OSCE
production and trade statistics, adjusted for sose beiter

trade data available in past USAID food needs assessaents,

Change in stocks inforsation for recent years coses from OPAM and from
surveys of large private traders conducted by USAID in October of

each of the past three years. _
I-15.



TABLE 2: URBAN AND RURAL CONSUMPTION PER CAPITA

QUANTITIES CONSUMED (2) QUANTITIES PURCHASED (1}
Rice Rice
calories/day kg/year kg/sonth kq/year
BKO, etc 058 89 7 80
Yayes 392 41 3 40
Timbuctou 932 97 7 86
Gao 1054 110 7 82
Nillet/Sorghua(3) Nillet/sorghua
BKO etc 837 1) 3 b
Kayes 163 17 1 10
Tiabuctou 265 28 2 5]
6ao 402 42 3 40
Corn
Corn
BKO etc 109 11 | 10
Kayes I 8 | )
Tisbuctou 134 14 1 12
Gao 333 35 3 30
Wheat/other Wheat/other
BXOetc 9 b 0 3
Kayes 15 8 0 4
Tisbuctou 102 11 | i1
Gao §23 13 | 8

The BKO etc category includes Bamako, Koulikoro, Sikasso
Seqou, and Mopti, which all displayed similar patterns in
the Tufts study., Since the other towns in the Tufts study
displayed quite different patterns and in sose cases

(6ao) showed anoaolies in results, the BKO, etc. cluster

will serve as the basis for our consumption estisates.

The three cities we are not using represent only about

181 of urban population, and for the purposes or our

econosic growth projections are cities which will grow very
little in the next few years, unless disaster strikes

again and destitute pecple congregate there, It is

unclear to what extent the consuaption patterns or the EXD etc
cluster are representative of the sealler urbon centers which
did not figure in the Tufts and DNS] data.
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SHAKES BASED ON PROJECTIONS OF CONSUMPTION BASED ON TUFTS DATA 1984-85

TABLE 3: URBAN AND RURAL CONSUMPTION

Urban consuaption

Rural consuaption

Aggreq. per caput Aggreg. Per caput Aggreg. Per caput
rice 279000 37 170138 89 108862 19 9
sil/sor 921000 2 126170 b6 794830 141 105
corn 189500 25 21028 11 168472 30 22
wheat 15000 2 11470 b 3530 ! 0
total 184 172 191 137
TABLE 4: URBAN AND RURAL CONSUMPTION
SHARES BASED ON PURCHASES ALONE WITHOUT NON-PURCHASED CONSUMPTION PROJECTIDNS 1984-85
Urban corsusption Rural consuaption
Aggreg. per caput Aggreg. Per caput Aggreg. Per caput
rice 279000 37 152933 80 126067 22 17
gil/sor 921000 122 103230 54 817770 145 108
corn 189500 25 19117 10 170383 30 22
wheat 15000 2 9358 5 3442 1
total 186 149 198 148
TABLE 5: URBAN AND RURAL CONSUMPTION
SHARES FROM TUFTS DATA ADJUSTED FOR 1985/84-1987/88 PERIOD
Urban consusption Rural consusption
Aggreg. per caput Aggreg. Per caput Aggreg. Per caput
rice 202000 26 170138 a9 31862 b
ail/sor 1030600 132 126170 b6 903830 160
corn 168000 22 21028 11 146972 28
wheat 20000 3 11470 b 8530 2
total 183 172 193
TABLE 6: URBAN AND RURAL CONSUMPTION
SHARES BASED ON PURCHASES ALONE WITHOUT NON-PURCHASED CONSUMPTION 1985/86-1987/88
Urban consusption Rural consumption
Aggreg. per caput Aggreg. Per caput Aggreq. Per caput
rice 202000 26 152933 80 19087 9
ail/sor 1030000 132 103230 54 926770 164
corn 168000 22 19117 19 148883 26
wheat 20000 3 9558 ] 10442 2
total 183 149 201

Several adjustaents have been made to the Tufts results for
thea to be usable for long tera consuaption projections,

In Table 2, calories per day and kilograms per month have been adjusted to a
to a kilograss per person per year figure. In addition, for quantities
consuaed in Table 2, the *all other grains* category was

disaggregated into millet/sorghua, corn, and wheat on the

assusption that the ratio of all other grain purchased to all other grains
consused held individually for each of the three sets of qrains. The

Tufts "quantities purchased® fiqures were then adjusted by this

percentage to arrive at grain by grain quantities consused figures,
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R.ral per capita and rural aggregate consuaption in Tables 2 through

S mas calculated as the residual after total urban consugption

larrived at by applying total population and urban percentage population
inforsation against urban per capita figures from Tufts) was

subtracted froa total overall food Consusption, available fros

Table 1.

The difference between Tables 2 and 3 on the one hand and Tables 4 and §

on the other 15 that Tables 2 and 3 take the 1984/85-1985/84 grain availability
at national level as the basis on which to calculate the rural residual.
1984/85 and 1985/86 (the years froam which the Tufts data coae) were years of
exceptional shortage in coarse grains due to drought and exceptional

abundance of rice due to food aid. Without adjusting the urban

consusption figures (mhich we are unable to do due to Jack of any

data other than Tufts’ on urban consuaption) we can nevertheless sake some overg!l
adjusteent to better reflect a aore norsal situation, The overall and

rural residual calculations in Tables 4 and 5 are based on national 1985/84

to 1987/88 average food availability,

Since we are ~able -0 adjust the Tufts per capita urban figures

what this seans is an implicit assuaption that all of the adjustment

in consusption habits resulting fros the unusual 1984/85 to 1985/86 situation
caee in rural rather than urban areas. To
the extent this assuaption is in error, it eeans that we are overestimating
average rice desand in cities, and underestimating average coarse grain
demand. Also, by not adjusting upward the average 1985/84-1987/88 nationwide
consumption figures from which our rural residual consuaption is calculated,
to reflect the increse in aggregate consusption due to increased population
which even 1f it had no impact on isports or food aid would have led to
a slight increase in production and area cultivated)

we are further soeewhat underestisating consusption and deaand in the
prajections which are based on these figures. Finally, by using the
quantities purchased figures froa Tufts, rather than the quantities
consumed fiqures (which are as auch as 20 higher) we are further
underestinating urban demand for both s1llet/sorghus and rice,

Incose or Expend-
iture elasticities

Mali and the Sahels ' T o
aillet & sorghua ?
urban 0.514
rura} ?
rice ?
urban 0.}
rural ?
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ANNEX 2

BACKGROUND PAPER ON MALI AGRICULTURAL SECTOR AND USAID/MALI
AGRICULTURE STRATEGY
(12-23-88)

Overall Role of Agriculture in the Economy

Mali's performance in economic growth and the evolution of incomes of low
income people is closely linked to its agricultural performance. The
broad economic developments and policy constraints adversely affecting
economic performance and income growth in general have had a negative
effect on the agricultural sector., At the same time, agriculture's peor
performance has exacerbated, indeed been a major proximate cause of,
negative trends in overall economic performance and stagnation in the
incomes many low income people. Despite increases in GDP due to
increased agricultural production during the two exceptionally good
rainfall years of 1985/86 and 1986/87, and despite recent major progress
on agricultural policy reform, Mali's agricultural growth independent of
short-term rainfall variation remains marginal. An exception in recent
years has been Mali's continued growth in cotton exports, which has had a
major role in improved export growth performance overall, as well as
Mali's dynamic livestock sector.

Agriculture's crucial role in the economy is evidenced by the average 48%
it has contributed to GDP over the past five years, and by the fact that
75% of the population is im rural areas, of which 70% directly employed
in agriculture. Agriculture absorbs a disproportionately small 2.3% of
the national budget (5.62 prior to the current debt service crisis).
Agriculture has contributed on average 70% to 80X of Mali's foreign
exchange earnings over the past five years, almost entirely cotton and
livestock, Barring substantial new mineral discoveries, Mali's foreign
exchange earnings can be increased only by an increase in agricultural
production.

Agriculture's poor performance has been a constraining factor in raising
per capita incomzs for several reasons,

1. Agriculture has failed to earn or economize enough on the foreign
exchange needed for economic growth. Chronic food deficits require
commercial imports for consumption purposes. These compete for scarce
foreign exchange for investment purposes, slowing down the rate of
technology development, capital formation, and income growth. Average
food deficits for the last eleven years have been 155,000 MT per year, of
which 96,000 MT have been imported commercially, at an average annual
cost of approximately $29 million, or more than half of average cotton
export value during the same period. With substantially higher rice
prices and imports for the foreseeable future, and long term stagnation
in world cotton prices, rice imports are likely to use an even higher
portion of foreign exchange generated by cotton exports.



2. Agriculture's 1nability to generate increased rural demand for
non-farm goods and services has prevented it from promoting broader
economic growth and increasing incomes. Without a progressive rise in
demand from that part of the economy where 70X of people are employed,
overall economic growth prospects must rest largely on urban demand and
export markets; for the medium term these are not as promising as they
once appeared.

3. The third and final respect in which the agricultural sector
constrains broader economic growth 1s in the persistent failure of
agriculture to reduce the cost of rice which together will millet/sorghum
comprise the key urban wage good. This failure substantially raises the
political cost to the GRM (and reduces its resolve) to undertake the full
range of painful measures required to gat the Malian economy onto a path
of market oriented economic growth.

Resources

Mali has abundant arable land, a substantial portion of it receiving
adequate and reliable rainfall (averaging in excess of 1,000 mm/year) and
located out of the Sahel geographic zonme. Of the 124 million hectares in
the country, between 14 and 20 million are arable, of which in any given
season between 10X and 152 is cultivated. In some areas, especially in
the South and including those where AID or other project assistance has
been an important factor, Mali has managed to improve technologies and
effect increases in yield from the land. (These include substantial
increases in cowpea yield, development of good-yield maize varieties,
improved local varieties of sorghum, and adaptation and spread of animal
power (unparalleled elsewhere in West Africa) to increase production of
food and cash crops.) However, in many other areas yields continue to be
stagnant, while in others land quality is declining due to poor
management and soil degradation.

Rangeland. Mali's livestock herd and range resources represent another
major resource. ILivestock contributed 18% of GDP in the 1981~85 period,
and approximately 40% of export revenue. Rangeland areas capable of
sustained support to large numbers of livestock are estimated at between
29 and 44 million hectares. Export prospects for Malian animals remain
strong for the 1990-94 period, despite some recent problems. Animal
traction technology, which has been widely adopted in the past 15 years,
will continue to see an expansion in its use during this period.
Approximately half of Mali's population rely on livestock as an important
income source.



Water. Despite the major effects of drought and a downward shift in
rainfall in the past twenty years, Mali has abundant water resources from
its extensive river system, groundwater resources, and still-generous
rainfall in the more productive zones. However, productive use of these
water resources faces several problems. Rainfall ig highly variable, and
technologies which simply increase yleld do not have drought-resistant
properties required in years of bad rainfall. Technologies which can
mitigate the effects of rainfall variation in bad years have limited
yield response under more favorable conditions. Soil moisture 1is
adequate for crop production in many areas thought of as marginal, but
801l management techniques to fully utilize available soil moisture are
seldom usged.

Estimates of irrigable land vary considerably. The lowest but probably
most realistic estimate (of a recent joint United Nations/World Bank
assessment) is 500,000 hectares. Other estimates as high as 2.2 million
hectares have been made. Since only about 180,000 hectares of this total
is currently under partial or total water control, it is cl2ar that even
under the most limiting assumptions of potential expansion Mali has
abundant underutilized water resources for irrigation.

Expansion of irrigated area poses several problems,

1) Irrigation management is crucial to ensure productive sustained use
of large irrigation systems but is at rudimentary levels in Mali.
Irrigation competes the rest of the agriculture sector and the economy
more broadly for critical management skills which are in very short
supply. 3)" Costs of major irrigation infrastructure are extremely high,
as in the rest of the Sahel. %) Yields are very low on the large
irrigation schemes, except in some new promising pilot zones in limited
areas.

Under these circumstances, large scale irrigation is highly problematical
in the short term. For irrigationm to expand sufficiently to keep
otherwise ballooning food deficits down even to an acceptable level
(226,000 MT) 1in the year 2000 would, at current low yields, require the
addition of approximately 20,000 hectares of irrigation every year for
the next 12 years, at a rough cost of $200 million per year. This 15 of
course inconceivable. Irrigation infrastructure has been added at the
rate of approximately 1500 hectares per year for the past fifteen years,
The constraints facing irrigation development lead to the conclusion that
the most important irrigation water for the short term is that which 1s
already under some form of control, where modest yield increases could
have an impact, as well as irrigation water capable of being controlled
in small scale works which face neither the costs nor management problems
of large scale irrigation projects.

Natural resources problems. Mali's rich natural resource base is
nevertheleygs subject to severe degradation problems in some important
areas. These areas have seen degradation due to a combination of
climactic change and human pressure. This is evidenced by widespread
reduction of floating rice, loss of rich perennial grass areas, major
permanent shifts of livestock and people to the south, loss of important
forest cover, and a host of more localized, less perceptible natural
resource problems.
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People. Another major resource 1s the country's people. Mali'g farmers,
despite poverty, a harsh policy environment, and devastating droughts
during the past two decades, have made productive changes 1in their
agricultural activities, ranging from adoption of animal mechanization
and new crop varieties to integrating animals and forage production into
their farming systems.

As with the other resources, however, a closer examination shows
problems. 1) 1t 1g not easy to adapt new techniques and new crops or
varieties to the variable environmental and rainfall situation, both of
which have changed considerably in the past twenty years. Some of
the most poorly endowed farmers, including large numbers of women, have
largely been left out of changes in technology, crops, and productivity.

Despite some efforts to increase literacy, overall literacy and
education levels (which bave a ma jor effect on farm productivity in
LDC's) remain low. %) ny of the most productive rural people,
including the better educated, leave farming, not because economic
development is drawing them into more productive and rewarding sectors,
but rather because agriculture has little to offer them.

Mali's private entrepreneurs, including many rural people, are a major
agset. Many of Mali's people come from a long tradition of trade and
enterprigse which remains vibrant despite the policy impediments imposed
since Independence. These impediments have, however, limited the
effectiveness of this resource.

Institutions. The agricultural institutions producing or extending
technology are also an important resource for Mali. Over the past few
years, a number of important rainfed farming technologies have been
adopted by farmers thanks to these institutions, including improved corn,
sorghum, and cowpea varieties, and animal traction more widely used 1in
Mali than in any other West African country. Thanks in part to AID
activities over the past ten years, there is a small but growing cadre of
competent agricultural researchers now working in Meli. However, there
rem.in important gaps in trained human resources in agriculture,
including management training. However, the GRM budget decisions and
institutional linkages required to make trained human resources in
agriculture effective have been lacking. In agricultural extension, the
institutional reforms required to make extension an effective partner of
agricultural research and of the private sector, rather than an
ineffective deliverer of all services are only beginning.

New Policy Directions. The last Malian resource to be considered is the
attitude of MaIiaﬁ-ssiicyﬂmakers, which has undergone a major shift since
the early 1980's. Malian policy-makers in marked contrast to several
years ago, now see farmers, rural people, and private sector actors in
the rural areas as forming the foundation for agricultural development.
Many statist, counterproductive, and paternalistic policies remain in
place, but the govermment's resolve tc¢ 1ift the most critical ones for
the agricultural sector has been evidenced in a number of recent events
and decrees during the past CDSS period. In fact, the two critical
policy issues raised in the last CDSS (economic management and cereals
marketing policy) have now undergoae major reforms so that they are
substantially less constraining., Than several years ago. However, the
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implementation of these policy reforms, as well as a number of related
policy changes to be discussed below, will critically affect
agriculture's performance during the CDSS period. In addition, while
there has been a major change of attitude, there remains great distrust
of the capability of the private sector, and this colors the
implementation of policy reforms. Finally, the legacy of past bad
policies and the recent macroeconomic ad justment decisions (necessary as
they are for sustained economic growth and increasing the incomes of low
income people) nevertheless pose very serious medium term financial
constraints to agricultural investment and income growth.

During the past five years, USAID/Mali has built a solid, focused
program, based on these resources in Malian agriculture. Working with
the livestock and coarse grain subsectors in the more productive zones of
the country, USAID activities have had numerous impacts by increasing the
effectiveness of institutions in crop and livestock extension, developing
more productive technologies, and reforming policies. For USAID, this
experience and impact represent an additional regsource on which to build
our program for the next five years.

Constraints

A complex interaction of policy, technical, and institutional factors
constrains agriculture's contribution to Mali's economic growth and to
increasing the incomes of low income people. It has become evident over
the course of the current CDSS period that focusing on a single
constraint alone such as price policy or varietal characteristics is
unlikely to have the planned impact because of these interactions. For
example, our Cer:2als Market Restructuring Projects have had a substantial
impact on liberalizing cereals marketing and increasing the prices some
farmers receive for their produce, relative ro what they would have
received in the absence of liberalization. However, this hac not led to
the increase in production expected at the beginning of the project
because the GRM and donor prograns have not yet sufficiently addressed
the risks farmers face. These risks contipue to pose a disincentive to
increased production. They can only be reduced by a combination of
technical change (to increase drought tolerance of crops), 1institutional
change (to broaden the access of private traders to credit and market
information 8o they can absorb some risks now borne by farmers), and
infrastructure (to increase the regular service of remote areas by
private traders).

Similarly AID and other donor agricultural research interventions have
produced some new more productive crop varieties adopted and appreciated
by farmers. But adoption beyond a certain limit ig constrained by the
institutional and policy factors (many of which have now been reformed)
which have made producing for the market in Mali so rigky for farmers.

In the livestock sector, AID has created a capability to produce high
quality vaccines, but health delivery 1is unsatisfactory because the
institutional mechanism to ensure better and more timely coverage has not
been fully developed. The comstraints below therefore need to be
considered in ways that highlight their mutual interactions.
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Production risk 1s the key constreint facing Malian agriculture and
Mall's farmers. Production risk is the result of both high rainfall
variation and the unpredictable but often widespread impact of biological
pests. Rainfall variation accounts for as much as 80% to 90% of
variation in agricultural production over the past ten years. Production
risk is a constraint not only because in scme years there will be
inadequate rain, but also because this gituation discourages un-farm
investment, as well as use of variable purchased inputs such asg
fertilizer.

Market risk also poses major problems for agriculture's making a greater
contribution to economic growth and to increasing the incomes of the
poor. Partly as a result of production risk and partly as a result of an
institutional and policy environment, and a rosd infrastructure, which
have discouraged private trader storage and intracountry trade, real
farmgate prices of most food crope and of livestock can vary greatly,
exacerbating the disincentives (already provided by production risk) for
investment and for use of variable purchased inputs. In addition,
transport costs, and the risks faced by traders as a result of policy and
institutional factors, have led farmers to be paid lower prices than they
otherwise would.

Soil fertility and structure, as in much of the Sahel, are poor, with
fertility characterized by low available phosphorus and nitrogen. 1In
gome parts of the Secoud and Tl.‘rd Regions where rural population
pressure is heavy, problems of low soil fertility are made worse by a
shortening of fallow periods. In other areas, deforestation has
exacerbuted the already low fertility. In yet others, competition among
livestock herds, or between herders and farmers in situations of unclear
land and resource rights, has led to serious deterioration in soil
fertility and structure for both rangeland, cropland, and lands amenable
to reforestation,

Water, despite its overall abundance, is also a major constraint. It is
clear now that rainfall has declined over much of the country in the past
twenty years. Often crops in the field receive inadequate moisture, even
when overall rainfall is adequate, due to poor soil structure and
inadequate soil-water management, Irrigated crops, due to poor
infrastructure management and maintenance, as well ag to the
vulnerability of many exinting irrigation systems to poor rainfall, often
reccive inadequate water to produce well. Rainfed crops, which would
yield better under improved conditions of soil water management, have low
yields.

Labor alsuv poses a constraint for some groups of people in some
activities. Labor availability for some groups (women, families with
emigrants elsewhere, households with inadequate resources) and some
activities during labor bottlemeck periods (extra weeding, some soil
conservation practices) can prevent the level of participation required
for the technology or activity in question co make 1ts full contribution
to increasirg yields, econcmic growth, and the incomes of low income
people,
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The final major constraint on increasing agriculture's contribution to
the incomes of low income people 18 inefficient and probably inadequate
government expanditure for agriculture. Agricultural expenditure has
been poorly managed and directed overall, and in particular has been far
too heavily weighted towards personnel (at the expense of support and
material) and towards government attempts to manage a broad range of
agricultural gector tasks, including until recently marketing, milling,
and irrigated production, that are better managed by private actors. As
a result government institutiomns to provide critical services (such as
information and infrastructure) that the private sector cannot supply but
which are critical for effective private sector delivery of agricultural
services has been inadequate. 1In addition, trained human resources
congtraints and financial mismanagement continue to limit the efticiency
of government agricultural expenditure and institutions in Mali.

The next twelve years

Between now and the Year 2000, many of the policy reforms and investments
of the recent past will bear fruit if Mali stays the coarse., The level
of impact of these changes on actual food production and economic growth
due to improved agricultural performance depends on three factors,
rainfall; continued implementation of policy reforms, with additional
policy reforms and institutional changes in support of them; and
development and adoption of improved technologies to increase farm
productivity.

While rainfall cannot be affected directly, there are technical and
institutional changes which can directly reduce some of the deleterious
effects of high rainfall variability over the next several yesrs, thereby
increasing agricultural production iu unfavorable years, and providing an
environment of greater stability and incentives for on-farm investment in
productivity-enhancing techniques and inputs. The extent to which such
changes occur (specifically drought tolerant crop development, and market
improvements to reduce price variability due to major supply
fluctuations) will have a major impact on agricultural sector performance
during the next few years.

Policy reform has become a critical part of the changes in Mali's
agricultural sector in the recent past. But it is an ongoing process,
The full impact of policy changes on agriculture perlurmance depends on
their implementation and on the initiation of supportirg actions during
the next several years, as well as identification and implementation of
additional policy reforms to alleviate new cong’ raining factors, as the
"first generation” of policy changes 1s implemented. For example, recent
reforms increasing the participation of private firms and cooperatives in
the delivery of agricultural inputs, veterinary services, and grain
marketing functions will have their full impact only if adequate credit
is available, marketing costs (both of road transport and of associated
licensing and regulatory requirements) are kept low, and information on
market conditions 1s available from a reliable source. To the extent
that these accompanying complementary actions have not been taken,
private sector actors will be constrained in providing timely, low cost,
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and reliable services to increase producticn and reduce the risks of the
market. In addition, government policies need to support the
implementation of recent policy changes. Private veterinarians who
cannot compete with subsidized government services are themselves
unlikely to be able to provide the quality of service expected. If the
very real and far-reaching policy changes of the recent past are to reach
their full impact they cannot be admired as accomplishments to be proud
of , rather they need implementation decrees, continued monitoring, and a
series of secondary measures and additional policy changes to support
their objectives.

These recent policy changes by themselves will have little impact on
improving agricultural performance without other developments. Rather,
these policy changes have put into Place a set of very favorable
conditions for technology development and adoption to take place and
increase agricultural sector performance. Without the improved policy
environment, the impact of technology on agricultural performance would
be limited. But the improved policy enviromment will reguire ma jor
complementary technica chanjes in order to reach its fullest potential

impact on improving agricultural sector performance,

A number of technical changes are likely to be developed and adopted
between now and the Year 2000 to increase land and labor productivity.
Overall agricultural performance will depend on the extent and nature of
increased productivity brought about by technology change, and by the
pace of technology development and adoption. ‘There are three major areas
of technical change which will affect agricultural performance: crops,
livestock, and natural resources.

The major crop production improvements for the next several years are
likely to be in cash crops, coarse grains, rice and diversification of
crop enterprises, Cotton and other cash crops will remain extremely
important, not only for their foreign exchange contribution, but for the
positive effects they have on food crop production (via residual
fertilizer, complementary agricultural extension and credit effects, and
farm income stability due to cash cropping which makes farmers more
willing to take the risk involved in producing grain for the market).
Vith continued effective extension and more cost-effective alternative
input delivery mechanisms, GRM plans for major cotton expansion in the
face of stagnant world market prices could very possibly materialize.
Major and careful donor attention and support already in place nake this
expansion of cotton production a real possibility, and an important
component in improving Mali's agricultural performance to the end of the
Century.

Rainfed cereals crops, despite their limited yleld potential, are the
highest priority food crop for improving Mali's agricultural
performance. Because they constitute such an important part of overall
agricultural production and area, even very modest yield increases (2%
per year between now and the Year 2000, or yield incrcases from today's
765 kg/ha to one ton in the Year 2000 for millet and sorghum), will have
far greater impact on agricultural performance, and on reducing Mali's
food deficits, than would increased irrigation area or rice yields. It
is likely that such modest yield levels will be achieved over the course
of the next several years, by building on tha scientific infrastructure
nov in placs in Mal., and 1f sustained and reliable support for
maintaining and strengthening Malian research and extension continue.
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The technologies likely to have the greatest impact in rainfed cereal
production are improved drought~tolerance and pest resistance, higher
yilelding varieties, iwproved yields due to better soil moisture
management, increased residual fertilizer effects due to cash cropping,
and better integration of livestock (and manure and draft power) into
crop production systems. If AID and IBRD support to improved research
planning and organization are successful, a more effective research
system will be producing a stream of technologies targeted on priority
production problems over the next several years,

Rice consumption 1s a ma jor cause of Mali's food deficits, and increases
in production will have measurable effects on reducing those deficits.
While some expanded irrigation area is likely over the next few years,
the costs of large scale expansion are prohibitive, and difficult to
Justify at present very low rice yields. The more promising route to
increasing rice production is to increase yields in existing irrigated
areas. Substantial yield increases could make a ma jor contribution to
agricultural performance, even with no addition of irrigated area. Suzh
ylelds may require some modifications and adaptations of technology, but
the key constraints in raising rice yields are not technical, but rather
are related to organization, management, and farmer incentives. Better
water control will also be required in some areas. Major policy changes
recently brought about in rice pricing, marketing, and organization of
extension are likely to create the most conducive environment for rice
production that Mali has ever had in its decades of attempts to produce
more rice. With careful and sustained support to these policy changes,
and their implementation at field level (by PRMC, the World Bank, the
Dutch, and the Caisse Centrale) it is likely that major increases in rice
yields and production will be seen in the next few years. In addition
there may be scope for development of food processing techniques which
pernit coarse - grain based products to substitute for rice consumption.

Agricultural diversification 1is likely to continue during the next
several years, along several lines. Increased cowpea production, which
already has a good technology basis and which 1is appropriate in areas
where rainfall has been substantially reduced in recent years, is

likely. The level of increased cowpea production will depend in part on
the establishment of private marketing channels. Much of the production
increase will be spontaneous, although assistance in establishing
marketing channels, as well as credit and extension, could increase
cowpea production even more. Urban and rural gardening, in response to
increased vegetabl: demand, and a serious economic situation forcing many
urbanites to grow some of their own food, will continue to expand,
perhaps with assistance from small government or NGO support activities.
Other income producing crops may also be developed, if NGO's, the GRM, or
the private sector find marketing outlets., Finally, corn production,
which iy now quite minor but has shown itself to be very responsive to
price and to marketing opportunities will see a ma jor increase in
production 1f it is purchased on a regular basis to serve food deficit
areas or if 1its transformation can serve to £i1ll some of the "convenience
food” niche now filled only by rice.
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In the livestock subsector, production for market, export, and draft
power 1s likely to expand in the coming years, as a result of more
effective animal health services and better targeting of research on
golving the most pressing animal health problems. Production will also
be enhanced by the growing use of forage and supplements in animal
feeding. In addition, a girowing proportion of livestock are likely to be
produced in the southern aress, complementing rather than competing with
crop production. A failure to devige strategies and technologies to
improve animal nutrition in areas of limited range, and to increase the
complementarities of livestock and crop production in cropping areas,
will lead to serious negative effects on herder and farmer income and on
the natural resource base.

In the area of natural regources, 1f climactic trends continue in the
sahelian zones, climate-induced resource degradation will continue (loss
of fish populaticns and floating rice areas), although human actions and
government policies will have an important bearing on the extent of
degradation and the areas where it can be stopped. Continued human
pressure on range and cropland resources in the Fifth Region in
particular are likely to continue, with movements of people and animals
to other areas taking place spontaneously. The extent to which the
pressures om range, livestock, soil, water, and tree regources, and the
people who depend on them, can be mitigated depends on the level and
nature of donor support and the care with which the GRM proceeds with its
anti-degsertification strategy and with devising land use plans (as is
currently being undertaken in the ODEM area). In addition, many local
activities, through NGO's, Comites de Developpement, and arising
spontaneously in villages or groups of villages will help to mitigate
many local natural resource degradation and deforestation problems.

There will also continue to be spontaneous responses to those degradation
problems which cannot be reversed (such as the level of the flood) by
making major changes in cropping patterns.

In addition, in the more productive southern regions, recent attention by
the GRM, donors, and farmers to soil conservation, agroforestry, and
other on-farm natural resource management activities may lead in the next
several years to important changes in farming systems, with greater
intensification and recycling of nutrients, better management of soil
moisture and fertility, and integration of livestock in farming systems
in an envirommentally sound manner.

USAID Agriculture Sector Strategy

In 11ght of Mali's resources, constraints, and possibilities over the
next several years, USAID's efforts will be focused on a closely related
set of interventions in pulicy reform and implementation, technology
development and transfer, and the related institutional changes needed to
make our policy and technical interventions most effective. The
institutional changes are i:»st discussed within the policy and technical
discussions below.



Our policy reform measures will continue to focus on implementation of
privatization decisions in provision of grains, credit, agricultural
inputs and veterinary services, as well as on the downstream additional
policy and institutional changes needed to make earlier reforms most
effective. 1In all three areas this means, in particular, government
activities which increase, rather than undercut, efficient private sector
provision of services.

In agricultural input and output marketing, we will continue to work with
the GRM and the banking community to ensure private firm and cooperative
access to the credit required to f1ll the ruvles finally being given up by
the public gector. We will engage in monitoring, and policy dialogue
regarding GRM regulations which impede efficient private sector provision
of these services, and we will support critical ancillary efforts
(provision of market information, possible improvements in road
transport) to support more efficient private sector service delivery in
these areas. The result or our continued policy reform efforts will be a
more regular supply of agricultural inputs, more effective output
marketing, and a more stable market enviromment which will thereby
provide greater incentives to farmers. This enviromment will create the
conditions required, which do not now fully exist, for greater on~farm
investment in productivity - enhancing techniques and inputs. It will
thereby support our own considerable activities in improving
millet/sorghum technology and the activities of other donors in
increasing rice yields.

In 1livestock development, we will work with the GRM to help implement 1its
recent decree to privatize provision of veterinary medicine., We will
assist in GRM field service delivery to complement private sector,
provision of some services, and we will help GRM tackle the policy,
credit, and institutional constraints to private veterinary access to
pharmaceuticals. In addition, the pricing of pharmaceuticsals and
vaccines will be a continued focus of policy reform,

Beyond the privatization area, policy analysis and dialogue may also be
undertaken on natural resource management and tenure. Our modest but
carefully targeted pilot projects and monitoring in this area, together
with the expertise which the USG can call on, may put us in 3 more
important policy dialogue role than would be implied by our fairly
limited resources in natural resources management. One specific focus of
our policy analysis and monitoring in the area of natural resources
concerns the relative rights and responsibilities of the GRM vis-a-vis
local communities and indivi.uals in using, managing, and protecting
natural ragocurcea.

Two other, related policy areas we will assist the GRM in examining and
reforming are organization of agricultural recearch and extension. Our
ten years of support to region-specific research and extension will
provide us a sound basis to engage in credible and effective policy
dialogue. We will work with the World bank to assist GRM research
administrators to develop a new agricultural research plan, strategy, and
organization which will produce more timely and effici> nt research
results targeted on critical techinical cozstraints faced by farmers and
herders. We will also work with the World Bank in initiating dialogue on
the possibility of a lean, efficient national extension service which
would in many areas replace the administratively heavy and often
ineffective structure of independent regional extension organizations.
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In the area of technology development we will concentrate on coarse
grains (millet/sorghum), animal health, livestock/crop/forage
interactions, soil fertility, forestry and food processing techniques In
the first of these areas, where a solid research and scientific
infrastructure exists, we will build on and strangethen it to increase
labor productivity, yields, and drought- and pest-resistance in millet
and sorghum production, to increasingly target the most critical animal
health and nutrition problems with cost-effective techniques, and to
develop more intensive mixed farming systems where animal and crop
production mutually reinforce each other, increasing farmer and herder
incomes in an envirommentally sustainable way. In addition , we will
support increased attention to the combined natural resources and soil
fertility problems of erosion and soil-water management. Our geographic
focus will continue to be in the high potential areas we have been
working in for some time, with a possible extension of rainfed crop
research (drawing on our sustained development to the Cinzana research
station we started) to the better potential areas of the chronically
deficit Fifth Region. Complementing and drawing on our technology
development will be an effort to make substantial improvements in
delivery of crop extension services to farmers in the Second Region.

Our more limited approach in forestry, because of our limited resources
as well as the lack of a solid GRM research infrastructure , will
concentrate on pilot testing and measuring of impact of promising
technologies in a few focused on our pilot technology testing, and on
providing local communities and individuals with ways of working together
to protect and restore the environment.

The above strategy, working through policy reform, institutional change,
and technology development will involve us in the five distinct areas to
be presented in our CDSS, as follows: cereals market restructuring,
rainfed crop technology development, crop technology transfer, livestock
development, and natural resources management/biological diversity. Most
of our activities in these areus are mutually interrelated in ways which,
while not always obvious, are important in increasing the impact of the
overall program. Our cereals market restructuring activities are putting
into place conditions for a more stable market providing greater
incentives for on~farm investment and production, conditions which will
help ensure that the technologies we develop and transfer are widely
adopted. In addition, many of the yield increases resulting from our
technology can be sustained, only by an integration of livestock and crop
production in a complementary manner, and by greater attention to
farm-related natural diversity of crop species and varieties,
intercropping, and improved agroforestry., Finally, in drier, non-crop
areas, critical livestock, range, and natural resources problems are
closely interrelated and can best be addressed in mutually reinforcing
ways. We will continue to reinforce and draw on the cloaely related
complementarities of our separate activities to achieve the highest
impact. The specific components of the strategy are briefly summarized
below:
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1.

2.

Cereals market restructuring, This has been a major subject of

policy dialogue during the current CDSS period, and significant
policy reforms have been agreed to, as discussed above. To implement
the reforms at the field level, however, we will encourage
institutional changes which, together with better road
infrastructure, will improve incentives for increased production by
reducing ma.%et-related risks to small holders and other members of
the private sector. We will provide support for more active
participation of village organizations and private traders in grain
storage and marketing, a more effective and extensive credit delivery
system for both groups, and a market information system. Such
developments can stimulate the creation of new small and
micro-enterprises and additional sources of income and demand for
farm products. We will work in concert with the multi-donor cereals
policy reform program.

Rainfed crop technolo development. Building on our ten years'
investment in agricultural resecarch, and on the research and
infrastructure achievements to date, we will continue to develop
tectnologies to increase land and labor productivity in rainfed food
production (in particular, sorghum and millet) for the more
productive areas of the country. We will seek improved drought- and
pest-resistance, soil water management, and productivity-enhancing
varieties and agronomic practices. The base already egtablished for
on-gtation and on-farm research (where we are one of the two ma jor
donors) and extension-research links will be strengthened. Building
on this base, and on our own experience and credibility in these
areas, we will cooperate with the GRM, the Worlc Bank, and the
International Service for National Agricultural Research (ISNAR) in
planning and implementing & reorganization of agricultural research,
The purpose will be to improve the selection of priority problems,
increase efficiency, and speed the rate of technology development and
testing. The results should encourage other donors to increase their
asaistance to Malian agricultural research.

Crop tecihnology transfer. We will encourage more effective private

and public provision of technology (informatioo, inputs, varieties)
to farmers. Progress already made in developing extension methods
and in privatizing technology transfer functions will be expanded and
complemented by a devolution of many related marketing and credit
functions from the GRM parastatals to private village cooperatives.
The remaining major inefficiency in agricultural extension in Mali is
the current structure of separate regional extension organizations
which receive liztle guidance or technical input from the top and
have little contact with one another for exchange of experiences and
ideas. We will use our accomplishments in effective technology
tran'fer and privatization of technology transfer functions as a base
from which to engage the GRM in dialogue on the issue of national
exteugion organization in order to help overcome these inefficiencies
and reduce overhead and personnel costs in extension.
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4,

5.

Livestock development. Support to animal health technology
development and dissemination will be continued to improve disease
diagnostic capacity, applied disease research, vaccine quality
control, and more cost-effective delivery of animal health gervices.
We will build on recent GRM privatization decisions in the livestock
sector to assist in privatization of some health delivery functions.
Animal production technology will be further developed and extended
to improve animal nutrition, the integration of forage into crop and
livestock production systems, and the intecgration of livestock into
crop production systems, in gustainable ways which increase crop
ylelds and animal production while maintaining the natural resource
base. Frogram effectiveness, animal productivity, and
livestock/natural resources interactions will be closely monitored.
Policies which constrain continued efficient, private sector-baged
livestock development will be identified and addressed.

Natural resources management (NEM) and biological diversity.

Techniques to improve agro-forestry, reduce fuelwood consumption,
prevent soil erosion, and reverse the degradation of resources and
the decline of biological diversity will be developed, tested and
extended through both our crop and livestock research and extension
activities and thoge activities devoted strictly to natural resources
management. In addition, we will seek to engage the GRM in policy
dialogue on the relative rights and responsibilities of government,
local communities and individuals with regard to land, tree and
resource tenure. The aim will be to bring about institutional and
policy change to create greater incentives for private, as opposed to
government, management of natural resources, uas appropriate,

Although we are a minor donor in this area, our analytical resources
and experience based on pilot activities, as well as our
incorporation of NRM into agricultural activities, may give us an
important role in such a dialogue.

An analyris of the actions necessary to conserve biological diversity
and maintain tropical forests and the Mission strategy for promotion
of the game will be developed and submitted for AID/W approval before
the beginning of the new CDSS period.
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POLICY ISSUES IN THE USAID/MALI AGRICULTURE PORTFOLIO

Operation Haute Valley/Development of the Haute Valley Projects

1. Rationalization of the roles of the:

Private Sector and Public Sector

1

Marketing of Produce Agricultural Extension
Marketing of Inputs Liaison with Agticulture Research
Provision of Credit Regional Planning
2. Reduce or remove Import barriers for agriculture equipment.
3. Eliminate fixed transport rates in project zone.
4. Remove credit ceilings imposed by the BCEAO for agriculture

production loans.
5. Roads maintenance funding allocations from GRM sources.
6. Cotton sector reforms in coordination with world Bank.

~ establishment of minimum guarantee farmgate price vs. fixed price
=~ movement toward National Extension Service funded from federal
budget vs. funding regicnally from cotton revenues.

Natural Resource Managklent

1.

2.

3.
4,

5.

6.

Policy changes on forestry legislation to favor local participation
and generate resources to meet the recurrent costs demand of on-going

projects.

Develop village organizations in order to ensure their coatrol over
the natural resources of their ‘traditional lands.

Improve land and tree tenure situations as incentives to farmers.

Improve policies on permits and feea for the harveat of tree producta
on a sustainable basis.

Include and capitalize on women activities and efforts in improving
the natural resource base.

Support PV0s and ONGs working in the NRM sector.



Livestock

1.

2.

Ana.yze and make recommendations on ways the GRM can begin to assume
recurrent costs in the delivery of animal health services and animal
production research, as well as consider ways for the GRM to reinvest
some of the revenues generated by the livestock sector back into the

sector,

Develop the capacity of the Ministry of Natural Resources and
Livestock to assure the quality of veterinary pharmaceuticals
available and undertake private sector initfatives for their
distribution. Associated with this will be a re—examination of the
public sector role ia the provision of veterinary services and how to
increase private sector participation.

Improve capacity of livestock research and extension services to
address priority needs of producers.

= Lack of market access to traditional producers;

= Lack of adequate road infrastructure;

- Taxation policies that dincourage livestock sales and exports;
- Fixed meat prices.

Analyze and make recommendations for addressing land tenure issues
concerning resource utilization and land use competition between
livestock and agricultural producers. The GRM is currently
considering the establishment of pilot zones where grazing lands and
transit corridors for livestock are designated, as well as giving
village level development committees authority to manage and
determine land use‘'and access to their traditional lands.

Grain Marketing/Food Security

1.

2.
3.

Facilitate private sector ability to purchase, store, transport, and
market coarse grains and rice in all areas of Mali, including deficit
zones by:

a. provision of credit

b. reform fixed transport pricing

c¢. market information system

Increase grain storage at the farmer/village level.

Develop cereal varieties and cereal transformation process to produce
an acceptable substitute for rice in the Malian diet.



TECHNOLOGY DEVELOPMENT AND EXTENSION

Considering the limited resources allocated to agricultural research, the
relatively young research organization, and the long timeframe required
for finding technological solutlions to a range of complex production
problems, which are further constrained by uncertain rainfall,
technologies which have bteen developed and trahsferred to the extension
agencies/farmers have be.n substantial. These technongies have produced
significant improvements in the cropping systems and overall

production. With the exception of cotton, many of the improved
varieties and cultural practices were developed by USAID funded

projects. Summar'zed below is list of those technologies that have been
Geveloped and extended to farmers (especially in the OHV and CMDT zones).

I. AGRICULTURAL (AGRONOMIC) RESEARCH

A. Impruved Varieties:

Maize: Tienmentie Sorghum: Tiemarifing
Golden Crystal CE-90
Safita 2 SH3D2
TZE 4 CSM-219
Zanguerenl CSM-388
IRAT-2-81 . CEll1-6
Malisor 84-7
Millet: M9 Rice: bourado (upland)
NKK BG-90-2 (lowland)
18v-8001
NKK 3/4
Peanuts: 47-10 Cowpeas: TVX 32-36
28-206 KN-1
55-457 TN 88-63

Gorom Gorom

Cotton: B-163

Some of the above improved varieties only marginally improved ylelds and
are in need of further development, but they are superior to local

varieties.
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B. Cultural Practices

Improved Intercropping systems: Maize/Millet
Sorghum/Peanuts
Sorghum/Cowpeas

Crop Rotation: Cotton/Cereals

Combination of synthetic and organic manures
Optimum planting density and sowing dates

Shallow plowing on sandy soils

Soil erosion control through dicing and tied ridges
Soil covers

C. Animal Traction:

Use and care of: TM plow (oxen)
Multi-purpose harrow
Seeder
Donkey plow; and
training oxen

We will continue to increase utilization rates among new users and old,
developing and introducing complete equipment lines

D. Complementary Pr;ctices

Preparation of organic manure

Mixing of Telemsi rock phosphate, composting with organic manure/humid
soil

Forage production for traction animals and other livestock

Small scale irrigation M/pumps or stream diversion for rice and
vegetables prod

Tree spacing in fields and border rows
Control of brush fires

Treatment of seed-born diseases

Seed production/conservation methods
Grain storage methods .
Frult production

Transformations of Agric. produce

- small mills
- threshers,




II.

A.

NATURAL RESOURCE MANAGEMENT

Improvement of cultural practices in soil conservation and water

harvesting methods traditfonally used by farmers. These technologles
include: ravine control and contour dicing, rock gully plugs and checks
dams.

B.

C.

Mechanlical interventions will be reinforced by biological
conservation of tree planting.

Agroforestry technologies will be extended based on farmers needs and
terrain situations, including: living fence, in-fileld tree planting
of Acacia albida, and windbreaks. These would be applied in
combination as appropriacre to maximize and stabilize outputs.

Run off from open slopes will be checked by strip cropping along
contour lines as well as using contour beams to retain water.

Soil improvement methods will be tried using green manure compost and
residues to restore soil organic matter.

Fire management activities will be extended in the southern zones of
the OHV areas through education, prevention and fire suppression.

Seedbanks will be developed on a local basis to respond to farmers
needs.
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III.

A.

THE LIVESTOCK SECTOR

Animal Health:

Animal disease dlagnostic network.
Sero-strvelllance program to determine effectiveness of vaccines and

immunization levels in livestock.

Demonstrate producers the benefits of vaccinating small ruminants and
increase numbers vaccinated.

Increase sales of preventative medications

Extend rew and improved vaccin:s which are more economical for

&

producers. 5
Develop new strategies for treating animals against endemic disease

problems.
Animal Production

Small ruminants, milk cows and traction animals:

= 1dentify and extend improved nutrition rations which reduce
supplemental feed custs to producers.

Forage production:

- identify and extend adapted forage legume varieties for the
semi-aride and sub-huwid zones which can improve animal nutrition
and potentially stabilize existing cropping systems.

Natural resource management:

- establish permanent transit corridors for livestock movements
through cultivation zones;

- establish a pasture and water point moaitoring system for local
populations to begin to better evaluate and eventually control
agro-pastoral resodrce use; and

~ Provide hands-on trainin~ to extension agents and producers in
appropriate natural resource management techniques such as:
living fence enclosures, in-field planting of Acacia albida, and
contour dikes to improves forage production, soil and water
conservation, and fallow land regeneration.




ANNEX III: TECHNOLOGIES DEVELOPED BY GRM AGRICULTURE RESEARCH INSTITUTE
£LS/Mme S. .
MINISTERRE DE L'AGRICULTURE RBPUBLIQUB DU MALI
UN PBUPLB - UN BUT - UNB FO1
INSTITUT D'ECOROM;Y RY RALLE

o )

bt — ~ -

b —

RESUME DE CUBLRUES-UNS DES PRINCIPAUX RESULTATS OBTENUS
PAR LA RECHERCHE AGRONOMIQURB -

I, DiVISION DE LA RE:CHBRCHE AGRONOMIQUB
L1 ViL

- Créatlon variftale

« Diffucion dc variétés précoces : H

KP, IBV 8001, Torcgoniou de NingarL Mats problémes
¢'olseaux. ' ' '

Agrorcniie~Techniques culturzles-Fertiligation
. Dene'té et dates de cemis. )

« Techniques de préparationdu sol.
. Aiscclations mil-niébé et mals-

mil en cours de diffusion. Fertilisation du systdme en cours
c'étude. B

- Déferss des cultnres

« Inventaire ot connaissarnce de 1a dynamique des principaux ravageurs, Lutte chimique

contre Raghuv,,
. Vari€tés Iccales résistantes au miidiou (CMM 418),

- Bffet aszoclation mil-arachide sur le développement du striga en cours de vulgarisation,

- I~chnologle céréaliére

- Importance des farines composées (mil+niébé) comme aliment de sévrage.

1.2. SORGHO

. =y o —
= — ]

- Créstiun 7artéeele

- Diffusion des variétés CE-90, CE-99, CSM-388 en plus des variétés locales améliorées
Maileor 84-1 et 84-5 en cours de diffusion,

- Techniques culturales et Fertilisation
. Dates

et dersités de semis des principaux groupes de précocité. Tech niques préparation sol.

» Atseclation sorgho- niébé, sorgho-arachide en cours de diffusion, Rertilisation du systéme
e cours d'stude,

3-1

- o’


http:CSM-3.88

2./

- DZ(eme ﬂec cultures

. Mise au point de varlétés réslstantes aux insectes des panicules (Maligor 84=7),

- Mise en évidence de I'effet du traitement de semences gur certalnes maladies cryptogami-
ques (charbon) et au striga (82-5-50),

- Techmologie céréalidre -

« Mise au point d'une méthodologie de I'utilisation du sorgho (kéninké) Etuvé comme pouvant
succéder au riz.

\

1.3, NIBEBB
- Création variétale

- Diffusion de nombreuses variétés précoces s KN1, TN 88-63, TVX 32-36 en diverses zones
de production.

~ Agronomie-Techniques culturales et Rertilisation
. Mise en évidence de réponse du niébé au phosphore.
. Mise en évidence de sa place dans la rotation

« Pate et densités de semis du niébé en pur et en culture associbe.

- Défense des cultures

« Mise au point de traltements phytosanitaires.

. Sélection de variétés résistantes au striga : Gorom-gorom, TN 88-63,

- Technologie céréaliére
. Farlies composées.

- Création variétale

- Mise & disposition de nombreuses variétés en plus des locales amé&liorbes ¢ Tuxpeno,
Safita 102, Temgfré X Trop. N°027,

- Technigres culturales et Fertilisation

- Mise en évidence de la réponse du mals aux facteurs d'intensification (de mité, rertilisation,
herbiclde),

. Assoclation avec d'autres cultures.

+ Btude en cours sur fumure culture en association avec mals,

- Téfense des cultures

» Mise en évidence de varlétés résistantes a la virose. 3-2
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- Techmologie céréaliere

« Yals-riz

. Hals-fonlo

~ Création variétale

- Diffusion de nombreuses variétés aussi bien en irrigué, en flottant qu'en bas-fond et pluvial,

- Agronomie-Fertilisation

. Semis direct et repiquage

. Evaluation effet de I'enfouissement de I'Azolla et de la paille,
. lse au point de fertilisation. '

- Réle matiére organique apportée par pallle de riz.

- Défense des cultures

» Mise'en évidence de varlété résistantes aux foreurs de dgea.'é'!a'cécldomle ctila
pyriculariose. 4

1.6. COTON NIER

- Créatlon variétale .
‘Toutes les variétés vulgarisées par la CMDT et I'DHV ont &té mise au poin: par la Recherche
(...BJA-8M-67 et B-163). ISA-205-B en cours de diffusion et B-431-6 disponible ¢n secours.

- Agronomi.e et Technigues culturales

~ . Dates et densités de semir
. Rotations culturales’ .
. Mlse en &vidence de la réponse du cotonnier aux engrais (y compris PNT et fumure organi-
que). Formule d'engrals 1IPX3R,
. Herbicide
. Recherche sur fertilité des_'sols.

- Défense dos cultures

. Inventaire et dynamique des principaux ravageurs,
. Mise en évidence d< I'efficacité de produits insecticides et programmes de traitements,

e
- — s e e e . S S

L.7. FRUITIER ET CULTURES MARAICHERES

- La Recherche malienne dispose de I'une des plus grandes collections de manguiers en Afrique
de I'Juest (93 variétés), Malheureusement & part quelques privés qui utilisent les résultats,
i1 n'y a pas d'Npération de Développement en aval de la Recherche et commercialisation des
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4./

- Sngouement des M35 ot autres projets de développement pour les cultures maralchéres.

- Arachld

- Canne a sucre
- Voarﬂzou

- Soja

- Fonlo

- Tabac

- Théier

Des variétés pour toutes ces cultures sont disponibles,

2, DIVISION DE LA RECHERCHE SUR LES SYSTEMES DE PRODUCTIbN RURAt.B

2.1. LUTTE ANTI-BRQSIVE
Beaucoup de résnultats sont déja au niveau de la vulgarisation:

- ~utllisation dos bandes en callloux pour freiner I'érosion (creusement des rigoles),

- es hales vives €n Buphorbia balsamifera comme hales vives.

- ies bandes enherbées avec Bracharia ruziziensis introdultes permettent de dimimuer le ruie-
sellement dan: les chames er de les comppartimenter. Le Styloeanthes hamata également

peut €ire utilivé. Ces deux plantes servent de fourrages pour les animaux,

- Cependart il faut roter quelques problémes : difficulté d'approvisionnement ¢n cailloux
(remplacement des cailloux) ; test de nouvelles cspéces pour les haies vives,

- Actucllement 1a lutte contre 1'érosion doit &tre comprise dans un cadre plus élargle niveau

village et terroir.

2,2, INTEGRATION DE L'AGRICULTURE ET DE L'ELEVAGE
- Le recyclage des résidus de récolte est 4)a vulgarisé solt par vole de litiére dans les parcs

soit par vole de compostage.

- L'asscciation mals-petit mil est pratiquée par un pourcentage élevé de paysans.

- Les deux variecés de fon!o testees A Tomlan (CHE 52 ot CMF 28) sont appréciées par les
paysars.

- La formztion des agents de 1a CMDT en mat!ére de dressage des bocufs de labour peut-étre
considérée ~omme transférée A la vulgarisation.

- L'introduztion de la houe asine a soulevé un {ntérét chez les paysans du Nord de la zone
*{ali-Sud. ,

- Tous les éléments du crédit prémler équipement sont disponibles au niveau de la CMDT,

3-4
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MRTHODE DE PREVU LG.ARISATION

2.3'
a été adopté comme m

&thode de vulgarisationet de formationdans les

- Le consell de gestion
cncadrement A &té &laborée &

a THYDT. Undocument concernant la formationde '

zones de |
cet effet.

- {ntroduction des varietés de riz pluvial IRAT-144. Dourado précoce (dans lc cadre de la

Aiversification).

3. DIVISION DE LA PLANIFICATION BT DB L'BVALUATION

g €t €N COours.

Erudes macro-écommiques réalisée

3.1. Perspectives de production jusqu'enl'an 2010,

3.2. Nricntation d'un sectes agricole 1987-91.
en!9

jusqu'en 1992, Le démarrage a cu lieu

3.3, Brudes coiits de production des principales cultures

4. DIVISION DES ETUDES TECHNIQUES
Nombreuses études micro-fconomiques.
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CIIAPTER EIGHT

RECOMMENDATIONS FOR A PRIVATE SECTOR
STRATEGY FOR USAID/MALI

Dased on (he conciusiens fren the Uirst part of this report, USAID/Mali should
muiti-faceted  apprrach o private  sector  development designed 1o
pewer, remove policies detracting from market
and links within the private sector.  The

pursue 2
simultaneous.y iacrease  purhilig
efficiency, amd improse the operations
three major areas dre:

o Continued cuncentraticn  on  the development of the rural agricultural
productive sestir with 2 tocus on  exports and on the introduction of
privately supplied {inancial and commercial services to rural areas;

:
i

e Continued emphaszis on the removal of policy distortions in the legal, trade,
fiscal, regulatory, laber. and banking sectors to increase market efficiency,

and

o Provide technical  assistance  directly to  the private sector businesses,

censulting firms, and (o the banking system to help bridge the gap between
the formal and infornal sectors and 1o assist ongoing activities in the

rrivate secter.
PRIVATE SECTOR INVOLVEMENT IN RURAL DEVELOPMENT

With 80 percent of all eccaomic activity relating to agriculture, large increases
in the market for goods and services will depend on the success of agriculture to
provide increased disposabie income and revenue 1o the greatest number of
consumers. The rural productive sector will be the greatest source of revenue
generation for the Malian ecenomy over the coming 7-10 years and therefore cannot
be ignored in the plan for development of the Malian private sector. In fact, the
rural/agricultural sector could bLecome one of the major markets for the private

sector to provide goods and services once the channels of communication are opened

between the two sectors.

For many years, the foimal private service sector (banking and input supply)
has largely ignored the agricultural market due to high perceived risk and low
anticipated returns. In addition, the goverament (or parasiatals) controlled the
distribution of inputs and credit, the marketing of the crops, and the access to most

of rthe resources in the rural areas. One hopes that this is changing. The
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UGNCLASSIFIED STATE 3/ “R81,41

4, ISSUE 1. MANAGEMENI/CPERATING EXPENSES/STAFFING/OYB:

MB1S CDSS ISSTE INVOLVED TEY CUESTIONS AS TO WHETHER THE
MISSICN COUID MENACE ANT IMPLEMENT ITS PROPOSED STRATEGY
FACED AS IT IS ¥WITB (1) A DEICREASE IN USLDE PCSITICNS,
(2) A DELUCTICHN IH OPERATING TIPENSES, AND (3) A
FCSSIBLY INCRZASE IN TFA ¥UNTS CF UFP TC IDCLS € MILLION
AZCVE THE CISC DLAK‘INC LZVEL CF DOLS 12 MILLION/YEAR.

T N

A. TLISCCSSICN/LECISICN: TEE SECRTAGE OF OE IS A
S.EICCUS, BUREAU-WIIE PROBLEM. 1I¥ IT CANNOT BE
SATISFACTORILY RFSOLVED, FY 8S/S¢ BUDGET, STAFFING AND
FRCGRAM ADJUSTMENTS MAY WELL BE REQUIRED. SUBSEQUEANT TC
~THE CISS FXIVIEw, TEE DECISICN WAS CONFIRMED TEAT THE OF
LIEVEIL FCR FY 1622 CF DOLS 2,652 MILLION REMAINS IN
FFFECT. WITE TEXZ RECLNT APPRECIATION OF THE TOLLAR
AGAINST TEX CFA ¥E BELIEVE TBIS AMOUNT WILL BE ADEQUATE

TC PERMIT TET MISSION TC CARRY CUT ITS PROPOSEL PROGRAMS.

3 I8S0r 2-A. CSECTCR STRATEICIES: AGRICULTURAL
RESEARCE. TE: QE‘QTION #AS CCNSIDERED WHETHER A,I.D,
SECULL “ArE A 22-2% YELR CCMMITMENT TO DEVELCPING A
SILFSUSTAINIKS AlaiC“L”LFAL RESEARACH PROGRAM,
SIECIFICALLY IT W4S 2"7”TIChEE ¥HETEYR WE SHCULL
CONTINGEZ TC CCMMIT RESCURCES TC TEZ TLEVELOPMENT OF WBAT
tRE ESS*‘mIA‘TV LCw VALTE CROPS CF TECLINING POPULARITY
CR glMypn< ON 4 MORT GFOWTE OXIZNTED STRATEGY,

L, DISCUSSICK: *ARLY ON IN TZE CONSILERATION OF THIS
TCPIC IT ZECAMZ ALFPARENT THEZRZ WAS CCNCERN AS TO WHETEER
YE JAL DEVEIOFZD SFFCIFIC EENCEMARKS BY WIICE WE COULD
YZASTRE TBRE X2TENT OF ECONCMIC GRCWTH ACHIEVED FROM OUR

FACKING CF FECLUCTION OF MAIZE, MILIET AND SCRGEUM, IS
CUE STRATEGY PCR® LINEL TC OVERCCMING HUNGER RATHER
TEAN ACEIEVING CEOWTE? A4E TSERE VIABIE ALTERNATIVE
CROPS? CAN BETTER BINCEMARKS FCR PROGRESS IN
AGFICCLIJRE RESEARC® EE LEVILOPED. CAN THE ECONOMY OF
M4LI ACEIEVE SUFFICIENT GROWTE THROUGH EMPHASIS ON LOW
VALUE CCARSE GRAIN CROPS? THYSE QUESTIONS LEAD TO THE
CVEFARCEING OKE: IN TRI FINAL ANALYSIS IS MALI DESTINED
T0 REMAIN A CCUNTRY CF MARGINAL ECONOMIC PROSPECTS CR IS
IT CAFABRLE CF ACHIEVING A SUBSTANTIAL LEVEL OF GROWTH?
SEIVERJL PARTICIPANTS FELT THF FOTENTIAL FOR GROWTE ANT
TIVERSIFICATION LOES EX1S1T, EUT TEAT MALI MUST ALSO
INCREASE ITS PROLUCTION OF RAINFED TRADITIONAL CROPS TO
SIEP ITS IMFORT FOCI BILL DOWN, TEAT FARMERS MUST BE
¥4TE FORE PROLUCT IVE T0 «EEP TYEM IN TEE COUNTRISIDE,
TEAT CTEEIR TONCRS ARF VWORKING IN RICE PRODUGTION WITH
IIMITED SUCCESS, AND TEAT TEE BURDEN CF PRNOF RESTS WITH
CRITICS THAT VIARLE ALTERNATIVES TO COARSE GRAIN
FROLUCTICN INIEED EXIST.

UNCIASSIFIED STATE 3948€1/01



CMCLAS SICTICN €2 CF 23 STATE 3248€1

. TECISICh: BEFCRI A LONC TERM COMMITMENT CAN PE MADX

TO AGRICULTORE RESEARCE, THE MISSION SHOULD EXPAND ITS
ANALTSIS CF TEE IMPORTANCE C? AGRICULTORE KESEARCE TO
MALI. IN TEE CCMING YEAR AND EEYORE SUBMISSICN OF TEE

PIT FCR THZ AGRICULTUREI RESZARCE SUPPORT (688-¢258) IN
JULY 16€S TEEX MISSICN IS AS:<iXID TO PREFARE A PAPEXR TO EX
CONSITEREL AS AN ADTEINDUM TC TEI CDSS REVIEVWING TEE
LINKACGE BITYEZIN ITS AGRICULTTGRE SECICR ACTIVITIES ANT
TEE PCTINTIATL FOR ECONOMIC GRCWTB IN MALI. QUESTIONS TC
BI ICOCAEC AT S2CULD INCLUTE ANALISIS OF WEAT CROPS ANT
PRACTICES SEOUIL ET FRCMOTIL Ih THEE AGRICULTURE SECTOR
TO BEST CONTRIBUTE TO ECCNOMIC GRO¥TH. VE NEED TO
LXIAMINE TEE RELATIONSHIP PETWEIEN THE NEFED TO INCREASE

SMALL FARMER INCOMES AND THE DESIRE TO ATTAIN FOOD
SECURITY GOALS., IS MALI’S ECONOMIC POTENTIAL MOST
LIKELY TO BX REALIZEL wWITE A GROWITH-ORIENTED STRATEGY?
WEAT FCLICY CONTITIONS NEEL BE IN PLACE TO SUFPCRT A
GROWTE STRATEGY BASED ON ¥OOI GRAIN PROTUCTION? DOES
TBE GKM SBARI TUR VIEY OF THE ROLE CF FOOD GRAINS IN
MALIAN AGRICUTIURE AND TEX NECESSITY TO PROMOTE THEIR
TEVELCPMENT WITH A LONG TERM CCMMITMENT TC AGRICULTURAL
RESEARCE? MISSICN SBCULD ALSO DISCUSS TBE RESULTS BEING
ACBIEVEL PY TF} CURRENT RESEARCE PRCGRAM, TEE PROSPECTS
¥OR DEVEIOPMINT AND PROMULGATICN OF DROUGBT RESISTANT
VARIETIES AND TEE PRCSPECTS FOR FUTURE DEVELOPMENTS IN
AGRICULIURE RESZARCE, (AT TEE ABS REVIEW IT WAS
RECCMMENTED TZAT TEE MISSICN SHECUID EXAMINE THE

PCSSIEILITY OF INCLULING AN ACRICULTURAL SECTOR GRANT
¥ITHBIN ITS PORIFCLIO AS WELL).

€. IS8UE 2E. BEALTH SECTCR ACTIVITIES: TEE COMMITTEE
CCNSITEKET VZETHBER  TBEY STRATFGY AND BEALTH PROJECTS
PROFCSEL WERE IIKELY TC ACEBIEVE TEE BINCHMARsS
ESTABLISEEL 31 THE MISSION; WHETHER TEE MANY PROJECTS

CONSTITUTED A MANAGEMENT BURLCEN CN THE MISSICON; AND IF
MALI SEO0ULT CCNTINUF TC EF TESIGNATED A CEILI SURVIVAL

CCUNTRY,

4. LISCUSSION CENTEREL ON WIETPER BECAUSE OF MANAGEMENT
YIAXNISSES AND IECLINING FUIGETART RESOURCES IN TEE
YINISIRY OF EFALTE OUR CHILD SURVIVAL BENCEMARK GOALS
MIGET BY CVERIY AMBITIOUS ANI FALI FIGBT EAVE TO BE
IPCFPED AS A CEILD SURVIVAL EMPEASIS COUNTRY. TEE
USAIL/M DIRECICR STATED TEAT EX LOOEEID FOR MORE ACTIVITY
IN CBILT SURVIVAL WITB THE EXPPCTED ARRIVAL OF A CCCD
EXPIRT WEC ¥IIL CCCRDINATF CHILD SURVIVAL ACTIVITIES.
UNICEF IS ALSO DOING A GOOD JOB IN THIS SECTOR. IT IS
CIFAR TEAT MORE CONCRETE LATA 1S REGUIRED IN CRDFR 10 BT
ABLE 70 VEASURE FRCGRESS. TET MISSION INTEINDS TO

ATDRESS TEIS REQUIREMENT, DEVELCPING A BETTER

INFCRMATION EASE. CONCIRNING CTHER BEALTE SECTOR
INITIATIVES, FCRE COULD BE DCNY IN POPULATION, IN
PARTICILAR IF TEE MISSION MCVES MCRET INTO TEE

FRIVATE/FVC SZICTOR, SUPFORTING THE ACTIVITIES OF THE

A¥PFZ, ICING FCRE SOCIAL MARKZITING kTC.

GNCLASSIFIED STATE 304881/02
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2. DICISIGN: TES EZALTE STRATIGY WILL REMAIN AS
CCILINET IN TZY CISS. BOWEVER(THE #ISSICN NEEDS TO
STRINGTEZN TE:z INZO2MATION PASI CF THE CRILD SURVIVAL
PRICJECT., WE WTIL. CONTIKUZE T WATCE FCR MANAGEMENT
IMFRCVEMENTS [N T5E MINISTRY CF SZALTE INLICATING IT IS
TITTER AFLIX TC SUPPCRT PECJECT ACIIVITIES. 1371
MISSICON SECULT CONTINUZ TC FREISS TEX GEM TO ZTIPAND ITS
FAMILY FLAANING ACTIVITIES AND ISVTIOF A MOET DYNAMIC
FRCoRAM, (AT TZEXI A3S REIVIZW 11 ¥AS NOTED TEAT FT 1989
*UNLING FCR TIr PLANNTD NZw FOPULATICN ACTIVITY EAD
ZICFEFSED FEQY DCLZ CKE MILLICN IN TEX CDSS TC DOLS
SIVEN EUNTRID TECCUSANT IN TSZ AFS. IT WAS REITERATED AT
12x AIS THAT TEX  MISSICN SECULL CONSIiILZR SPEEDING UP
IVPLEMENTATION OF TEX FAMILY FIANKING PROJECT, PRCVIDING
ALTITIONAL KRESCURCEIS TC TEIS SECTOR.)

AT TEE CI'SS REVIZW IT WAS

ETI FCE ASSISTANCE IN 2ASIC
TICK CLELRLY FXISTS, TFIS MIGET

1
o
(@]
P

t=f
1wt -3 e

I g 3

. ISSCZ 2C: ED
JULGEL TIEAT ¥W:IL
FTUCATICN/PRIMARY

Tty et
()
,r

NCT EY THE APTECPRIALTE TIVMT FCR US TC MOVE INTO THIS
SECTCR. TEX UURZIAU ECWZIVED IS ICCaIN3 FCR A GOOD
CrPCRIUNITY TC ASSIST IN ETUCATION, STIMULATED IN SOME
MXASURE 27 TEX PCSSIFILITY CF A LUGISIATIVE REQUIREMENT
PO NIW PRCJICT STARTS IN BASIC EDUGCATICN. ¥F ARE
TETFLFCET RTCCNSIZIRING OUR P0SITION AND WILL SOON BE
INIEFING INTO 4 CCOVPREZINSIVI UIALOGUE »ITE TEE MTYSSION
IC SEI WIAT MIGET IEST :I ICONI, A4 PCSSIFILITY WOULD EE
T2 JCOIN TET wWIRLID EANT IN CO-FINANCING OF THEIR
FIUCATICN SECTCR CGRANT, TEUS MINIMIZING TEE DRAIN ON
MISEICN FLAMVING/MENAGIVINT 2¥ST2URCEIS., SEPTEL FOILCHS
o TZIS TCPIC.

. ISSUZY T ANT 4 CEZRALS MAREZT LIBERALIZATION AND
2701 CUREINCY PRCCRAMMING 437 CLCSELY LINKEL ANT WEERS
SUNSILZRZD TO-XTEIR IURING TEX CDSS REVIEW. USAID/M
PAZTICIFATEZE IN TEF MULTI-TONCR CEYIALS MARKET
LIZERAIIZATION PRCJECT TZRCUGE & FL~-4€2 SEC.20€ PROGRAM

UNCLASSIFIZT STATZ 2Q4g€l1/@2
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CF RICE IMPCRTS., SEVERAL QUISTIONS WERE RAISED WHICH

FRAVEL TBE ISSUE: IS FOOD AID THE BEST WAY TO
PARTICIFPATE IN TEIS PROGRAM? ARF THE POLICY REFORMS
BEING PRCMOTEL RESULTING IN PRODUCTICN INCREASES?

SECULLT ¥E FF USING PROGRAM FUNIZS IN LIZU CF FCOL?

4. LISCUSSION. THZ USAIT ZIIRECTCR POINTED OUT TEAT
1218 MUITI-IONCE ZIFFCRET GENERATES SIGNIFICANT AMOUNTS OF
LCCAL CURREMCY FRCM ALL DCNCRS, WITE FROM DOLS 5@
MILLICN TC IOLS 7% MILLION IN LCCAL CURRENCY EXPECTED AT
TEE END Cr THEREE TEARS. USAIT NEEDS TO COORDINATE WITH
TEF OTEER DCNCKS AS 1TEE FUNDS ARE PROGRAMMEL, WORKING
CLOSELY WITE THE GRM, FE TID NOT BELIEVE OUR RICE WAS

ACTING AS A DISINCENTIVE TC LCCAL PRODUCTION.

B: TECISICN: TEE MISSICN WAS ASKED TO SUBMIT ITS
EVALUATICAN CF PRMC-I ANL RECOMMENDATIONS FOR A PRMCII
FCLLOW~-CN_PROJECT. 1HX LATTIR FRCPOSAL WAS SUESEQUENTLY
REVIEWET IN AIL/% ANI THE MISSICN AUTHORIZED TO SUEBMIT
[1S PRMC-I1 SxC. 2¢6 PRCPCSAL RY SFPTFMBFR, 1988 FCR
FY-1969 FUNTING. (IN TREF ARS REVIF¥ T3E MISSION WAS
ALIRTEL TC TNSURT THAT SEC. 27€ PROGRANM MANAGEMENT
EXPENSES ARE FUNIED FY LCCAL CURRENCY GEINERATIONS OR
WITE U.S. ICLIAR TROGRAM FUNTS.)

CCNCERNS: A. DBEINCEMAFKS, CONCERNS WERF EXPRESSED
TO WHETHIR MISSION BENCHVMARAS WERE SPECIFIC EINOUGE TC
EELY EVALUATION CF PRCGRESS TC%aRL ACHEIEVEMENT OF
ALS ESTABLITISBEL FOR PRIVAT: ENTERPRISE, FAMILY
AMNNINC, CEIIL SURVIVAL AND IN PARTICULAR FOR WOMEN IN
:VELCPMENT ACTIVIIIES. TEBE MISSICN WILL INTER INTO A

I O 1 e 1)
IO Z=rn o

t

LIAICGUZ WITH AIL/¥ C" WBAT IT MTELS TC INCLUDE IN ITS
EVYALUATICN FLAN ANI ACTICN PLAN CCNCERNING GREATER
SCANTIFICATION OF EENCPMARKS.

. CCNCEZRN: DISASTER FREPAREINESS., WEILE THE MISSION

S A DISASTER PREIPAFZINESS PLAN, INCLUDING AN EARLY
ANING SYSIEM, TEXT CONCEEN WAS EXPRESSED AT TEF CDSS
VIZ# *EETEZR TEIS WAS SUFFICIENT. (SUBSEQUENTLY AT

-t AES REVIEW TEX RECOMMENDATICN WAS MADFE THAT MISSIONS
TISASTER-PRONE CCUNTRIES SUCH AS MALI SHOULT CONSIDER
FLEXIEL:, MULTIYXAR DISASTER FRCJECT. AIL/W WILL

IVISE MISSIONS IN DUE COURSE CF RECCMMENDED FINANCING
MECTANISMS,)

E
g
Y

13
5
E
.
Ie

-

1
T
A
£

C. CCNCERN: NATURAL RESCURCIS MANAGEMENT. THF MISSION

WILL TEFINE ITS STRATEGY IN TBIS SUB-SECTOR IN ITS NEXT
ACTION PLAN, TRAWING ON THF RECENTLY CCMPIETED NATURAL

RESCURCES ASSESSMENT. THE TOFIC CF BICLOGICAL LIVERSITY
wILL EE INCIJLED IN TEX DISCUSSION,

I. CONCEAN: WOMEN IN IZEVELCPMENT. ¥E HAVE RECEIVEL
AT TEAN:., TEE MISSION FCR THE ANNEX REQUESTED FOR
INCLUSICN IN TEIS CDSS. CUR CCMMENTS ON IT WILL

LIOY. SEULTZ

iC
BT
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ANNEX 9: CONTRIBUTION OF _IMPROVED SEED AND INTERCROPP ING_RECOMMENDAT IONS

A recent study has examined farm adoption rates of various improved seeds
tfor millet, corn, sorahum and covipeas. SAFGRAD studies of the real
on-farm vield benefits of thece seeds permit & rough aszesement of their
contribution to 1ncreased production. In addition CMDT and IER warlk
provides qood estimates of on-farm use and vield impact of ICRISAT'S
improvements made on traditicnal corn/millet intercroppifg practhce.
These improvements have been very widely adopted in the CMDT zone. The

table below summarizes use rate on-farm af improved gaed:

TABLD A:VEE 6F [DDOONED £3%D, 1586 e

7 Sorgh/Mil Cora Niebe fotal &

Project or ODR fotal X In-  Ha. In- fotal $Is- Ha. Ip- fotal S In- M In- [nprove
Ba. proved  proved Bs. proved  proved Bs. provad  proved
PPDVS ", 161 {58 6,315 1,143 0% 0 L 1m
onx 358,050 154, 0 0% ; 35,005 "2,
capr - 414,000 108 41,400 ‘ 0 0% 0 41,400 01 0
0DIB 2,008 108 - 201 508 163 131 Wl 0% 0
oY 106,011 m UM 13,183 fY 1,418 10,607 0% 0
ODIPAC 84,950 13 18,041 19,00 3y 5,040 6,486 10y 850

Total 919,241 g 18,1 1,4 4%} 13,410 9.0 {5 3,10 151,29

The table above includes, for zone CMDT, only sorghum.‘ CMDT millet and
carn for reasons made clear below are discussed in a later section of
this annex.

Note: Information on hectarage planted in improved varieties comes from
Ministry of Agriculture, Institute d'Economie Rurale, "Etude Sur
l1'Adoption des Semences Selectionneées", March 1988, by Bakary Sekou
Coulibaly and Ousmane Nafolo Coulibaly.

Since the survey was based an a random sample of villages in each zone,
it can be assumed that the percentages of adoption in the studied
villages are representative of adoption rates for the whole zone, and
therefore total hectarage utilization of improved seed was arrived at by
applying the percentage utilization rates in the study areas to total
hectarage in each zane. The resulting use rates per zone appear
consistent with levels of extension and seed use as USAID GRM staff are
familiar with them in these zores. These estimates underestimate use of
improved seed, to the extent that areas not included in the surveyed
ODR's also use improved cseed.

Some of tne more successful and widely used improved varieties are
"impraved local" varieties. These are well adapted and/or higher
yielding varieties used in one area which have been discovered by
agricultural researchers, genetically purified to maintain their
desirable attributes, and then distributed for seed multiplication and
extension. It is a mistake to believe, as has sometimes been asserted,
that these varieties because they are locusl would in any case have been
widely used in the absence af agricultural research interventions. One
of the most useful accomplishments to date in Mali (as well as in the
early stages of agricultural research in other countries wilh very high
agricultural growth rates) is precisely to cataloqg existing varieties,
and widely disseminate the best ones beyond the narrow confines of the
single small area where they are being used.
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ANNEX 9: CONTRIBUTION_OF IMPROVED SEED_AND INTERCROPPING RECOMMENDAT IONS

Because overall hectaracge ecstimates are not available by rone for niebe,
& rouwgh ectimate of riohe heclarage by zone was made fequal to 190Y of the
mi)let rgorabum hectaraue 1m0 each zone) . In the FFDVS zone where no
eebimates of total heotsrage are avarlable., 1t was assumed that the
percentaace of villagez studied (6 ocut of 9%) was the percentage of
hectarsge these village represented out of the Lotal s~one hectarage.

On th: basic of the estenvive SAFGRAD farmer trials and experience with
the wvarilous regional de.zlopment orgamizations at farm level, 1t is
possible to make fairly reliable order of magriltude estimates of the
on—farm effwcts of use of 1mproved seeds or other practices. 0f course
these on farm yield levels are well below experiment station yields.

Some of the improved varieties discussed above have as their key
attribute yield stability. That is, in a good rainfall vyear, the yield
dif ference between the improved and traditional variety will be
negligeable. Why are farmers, even with the limited range of improved
varieties now available, eager to get more seed of these varieties?
Because if{ on average every third or fourth year 1s & drought year where
the traditional varieties do very paorly or fail but the improved
varieties submit to only modest vield reductions. then househeld food
secuctity is enhanced in such vears. There 1s alsc an important effect in
agaregate producticn terms, however. The 1mpact of improved variety
maintaining yield in that one bad vear out of three or four can mean in
terms of average vield over a multi-vear pericd, a 20% teo 29% 1ncrease in
average aulti-year yield. Other improsed varieties, especially for the
southern good rainfall zones have as their key characteristic yield
improvement rather than yield stability.

Most of trne benefitse to date of improved seed are tor sorghum, corn, and
cowpeas. The importance of improved millet varieties in the sample
discussed above was minimal, except in the area around Segou. For rough
purposes of calculating an order of magnitude vield increase, assume that
current average yields of tradition corn and sorghum varieties are 800
kg/ha (in fact corn may be a bit higher, sorghum & bit lower). Assume
aiso t :at the average multi-vear vield effect both from yield stability
and viz2ld improvement in improved varieties is approximately 25%. Then
the increase in production from these improved varieties is 200 kg/ha.
For niébs, the traditional yield is much lower, appraximately 300 kg/ha.
But the vyield effect on farm from new varieties is much higher, about &0%
or more. Therefaore, in absolute terms, the yield increase in niébe is
about the same as for improved sorghum and corn varieties, approximately
200 kg/ha.

The CMDT zone, for corn and millet, requires ceparate treatment. The
Coulibaly/Coulibaly survey cited above showed &0% of CMDT corn hectarage
planted in improved varieties irm the survey zones. Frojecting from this
to the entire corn hectarage 1n CMDT (53,495 ha) gives a total of 36,912
ha planted ir. improved varieties. This_is_ very close to_the I3,955 ha._
figures recorded_in_198B&/87. 1n addition a productive millet/corn
intercropping r=zcommendation, developed by the agricultural research
institute (IER) several vears ago is used on almast all of the remaining
CMDT corn hectarage. It substitutes an intensive corn/millet rotation,
which takes advantage of res‘dual fertilizer from the previous years's

9-z-
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cotton rctation., for what had been a much less intensive (and much less
fertilizer responsive) millet. /corn rotation before the new intercropping
recanmendatian was adopted. The resull has been to Lrcrease grain vield
or millet/corn fields from an average of 20850 kg under the traditional
gvslaen Lo about 2700 under the current widespread totercropping pattern.
Most of Lhe inputs (residual fertilizer) were already being used in the
prior lawer yielding system. The current practice just makes much more
productive use of them. S0 the net increase in production from this
system, on the roughly I7,000 ha of monocropped corn is 1,500 kg/ha. For
the intercropped milletl/sorghum fields it is &50 kq/ha.

In terms of extremely rough estimative calculations, assume that the
value of niebe, millet/sorqhum, and corn at farmgate is approsimately
20,000 FCFA or $100 per MT, of which 95% ($9%) represents value added.
Assume the same value for corn ard millet in CMDT zone., but due to
heavier input use that value added is instead 80% {remembering that the
primary input is residual cotton fertilizer that prior to the riew
intercropping system had only a limited impact on millet yield.) The
following table sets out the overall value added in agriculture deriving
from the use of new seeds and improved intercropping practices, both
coming out of the agricultural research system during the pacst twelve
Years.

CMDT CMDT All other areas
corn alone millet/corn

hectarage with improved seed

or practice 27,000 16,000 151,292
gross yield increase (MT) 1.50 . 650 . 200
valuz added (%) 80Y% .80 .25
total value added (in $millicns) 4.4 .83 2.9
Total 8.13million

If we multiply this by the best estimates available of the irncome
multiplier from farm income (that is the additiomal rural income
generated by a change in agricultural income {(from Steve Haggblade, FPeter
Hazell, and James Brown, "Farm/Non-Farm Linkages in Rural Sub-Saharan
Africa: Empirical Evidence and Folicy Implications", World Eank
Agricultural Research Unit, May 1987)), we arrive at a net addition of
approximately 12 million dollars to GDF. With 1986 GDF of $1.65 billion
improved seeds and intercrapping practices developed by the agricultural
research system, may have contributed eight tenths of a percentage point
to Mali's annual GDP. Valuation for purposes of GDF calculations should
be based, as in the above analysis, on local market prices.

Valuation for purposes, of cast - benefit analysis should, however, rely
on import parity prices to the extent that coarse grain or cowpea
production wauld be filled with imports. If the import parity price of a
ton of grain 1s approximately $300, reducing it by $100 for equivalent
farm gate valuation purposes (reflecting costs of transporting a ton of
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grain from farm to consuming center were 1t to substitule for 1mports)
leaves a value of Z00/MT. Thice means that the annual ret incremental
benefit of the agricultural research i1nvestments resulting in used of
improved seed and improved maize/millet intercropping
$16.25 million for benefit /cost analysis purposes. this is substantially
in excess of past, current. or projected total annual donor and GRM
agricultural research expenditures.

is approximately
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