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PROLOGUE

This document contains the first Progress Reporhfour two-year project of adding marketing strgtagd
food-science inputs into ongoing NGO programs tmufuce new sorghum, millet, and cowpea technootgie

farmers’ groups. We also concentrated on contizetiween farmers’ groups and processors.

The institutions involved were ROCAFREMI, INTSORMINGOS, processors, and farmers’ organizations in
four Sahelian countries. After the Progress Reor,concept notes provide the marketing strate@@escept

Note 1) and processing lessons (Concept Note 2).

The Progress Report summarizes marketing straterfigbe project. It also estimates program impact o
farmers’ incomes in 2002, separating technology aradket- intervention effects. This report is based

fieldwork of the project leader and two economistMali, Niger, and Senegal in October 2002.
Concept Note 1 outlines the main marketing strategind shows the importance of price variatioralddo

presents progress made in the first year of that pjeration (2001) in all four countries, BurkiRaso, Mali,

Niger, and Senegal.



Concept Note 2 discusses the food-processing paigp®f the project. It is based on fieldwork bétproject
leader and food scientists from INTSORMIL and ITA $enegal in January 2003. They evaluated the food-
processing sector for processed products in Seraghlother countries and drew implications on wkat
needed to facilitate the rapid growth of the preogs sector for millet and sorghum and analyzedofac

related to the increased supply of uniform qualitgin by farmers.
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Impact of Technology and Marketing Strategies on Famers’ Incomes

Progress Report 1

Botorou Ouendeba, Tahirou Abdoulaye, and John H. Sanders

Introduction

In 2003 the results of the first year of the contract program keetweocessors and farmers
were evaluated with field interviews in Niger, Senegal, andi.M&e report here the

estimates of the economic impacts at the farm level reguitom the increases in yields
with the new technologies and the increases in prices from dhleeting strategy. Since in

most of the region 2002-2003 was a bad rainfall year, it is esyeiordortant to evaluate

the ability of farmers to pay for the higher input levelshwncreased prices from various
components of the marketing strategy.

In Burkina Faso, despite achieving reasonably good yields fromethetathnology, there
was little interest among the processors in paying higheesiia farmers for a higher-
quality product delivered later in the season. Sasakawa Global 20@@ sex a principal
buyer and is presently evaluating how to handle the sorghum purchas#ue bther
countries, the cereals have either been sold or set aside dg $wocks for home
consumption. Now the effects of yields and higher prices in Nigeedgaénand Mali can be
analyzed. The next trip will include a return to Burkina Fasoviduate what happened to
these stocks and how farmers’ incomes were affected.

The operating rationale of the program is the need to utilize higipeit levels on the

traditional cereals, especially inorganic fertilizer and newivauk. To pay for these inputs,
farmers need to get higher prices. The program has a four-pategst to obtain higher

prices. This strategy is reviewed below. A critical intdéoac is expected between the
introduction of the new technology and increasing prices so thatimersive production is

profitable.

In this report, the strategy for price increase, the methahalysis of the results, and the
fieldwork procedure are presented, followed by results from the torgdries on increasing
farmers’ incomes. Some implications are presented in the Conclusions.

Strategy for increasing prices received by farmers

1. Post-harvest price collapse

The primary cause of low prices received by producers oftiadl cereals is the traditional
price collapse at harvest. Farmers have a series of in@ugements at harvest, including

repaying farm and household expenses incurred during the crop seassnsthool fees,
marriages, naming ceremonies, and funding migrating household nseriign so many



farmers selling at harvest, prices collapse. Merchants purehdsgore at this time and take
advantage of price recovery later. The farmer needs to wait and seditgidezof his harvest
later. To put off the sale, the farmer needs credit or solme sburce of income and he
needs to be able to store his crop and wait for the recovery.

Farmers’ associations are increasingly being formed foagtoand collective selling and
lower-cost purchase of inputs. This can be done with warrantagat@nyeredit) programs
or with local credit associations willing to buy part of the latv Processors are often
interested in dealing with farmers individually rather than ctilely so they can profit from
the seasonal price variation themselves.

Warrantage (inventory credit) programs are increasingly commdhe Sahel. EWA, an
NGO in Senegal, runs a good one with the objective to benefit farfteers both the
seasonal price variation and a quality premium. A micro credgrano in Cinzana, Mali has
also been performing a similar role of providing credit for $ngalantities of millet.
Farmers’ bargaining power is increased by their workoggther and by obtaining more
knowledge of the basic price problems.

2. Good-weather price collapse

Basic staples have very inelastic demand. Good weather (or tegizablohange or both)
can result in a complete collapse of the price. People can gas@mhuch of their basic
staple. Once people with the ability to buy have bought enough of ddeiqdy they don't
want to eat any more. As there is no other market, the price collapses.

One solution is to aid in the development of the new markets thextgemvith economic
growth® There is increasing demand for processed food products. In thetSialietludes
the improved white flour from better food varieties of sorghum, ,ggtsuscous, and
agglomerated products from millet including couscous. Infant food f@nwwg and for
babies is also on the agenda for the companies with more skills in food géience.

In a later stage of development with economic growth, structheaiges in the diet occur.
There is a shift to animal products, fruit, and vegetables. The ik feed grains

increases rapidly and demand for food grains per capita declindss Istage, developing
countries have had to substantially increase their imports ofgeens. Planning to expand
domestic grains for this market should have a high payoff.

'8 Historic public efforts to support the price hayenerally led to cumbersome and large bureaucradiesh
have not been effective in supporting prices ardifigh costs. Donors are generally not willingéturn to
this alternative.

" They need to compete with the established but-bagt, imported Nestle product. They generallyridtéo
do that with local cereals and legumes. But theseha produce a high-density product since the tiiesmthat
infants can consume are limited.



3. Poor grain quality

The principal factor of concern to food scientists is to maintamuality of the product. To
do this, an incentive to farmers is generally necessary. Tiie imieasure in the Sahel is to
get threshing off the ground by distributing the “bache” (rugleet put on the ground to
keep out the rocks and dirt when threshing). This “bache” was distributetious regions
of Mali. De-stoners, produced in Senegal, were also being introducs/énal Sahelian
countries.

Unfortunately, the price advantage of improved quality of graingilisvery small in the

Sahel. Farmers wanted 20 CFA/kg and some processors were walipgy 10. Some
processors even argued that they should only pay the market $ince. there would be
savings of production cost when the processors do not have to take @tddstones, an
educational process is needed for the processors.

Another quality factor is the introduction of improved cultivars in griggram. Processors
were asked to identify their preferred cultivars when the aonhprogram was initiated. Just
this cultivar was grown rather than the traditional mix producefhivgers*® There are two
quality factors: (1) a uniform cultivar with a higher food qualépnd (2) removal of dirt and
stones usually found with the traditional techniques of threshing on the ground.

4. Government/NGO intervention in bad weather

The primary poverty policy in most countries of the Sahel is kedpiod) prices down. As
food prices increase with bad weather, government and NGOs distidlogtevith various
degrees of subsidy. This food aid is often concentrated where giedsorse but quickly
moves around the country. In Mali in 2002-03, the third year of adverather, the millet
price went up to 165 and the government began distributing food. The protdydeil to
150.

Sahelian governments need to find other methods of attacking poverijotmat depress
farmers’ incomes. Measures to increase the incomes of poplepwould enable them to
increase food expenditures even when food prices are high. This would betiefpoor
people and farmers by increasing their incentives to use inpdtsoamake investments in
their farm operations.

Four major objectives of this marketing-processing project

1. Enable the farmers utilizing new technology to make a profitelblyemaking millet and
sorghum into “cultures de rente” (cash crop).

2. Increase the bargaining power of farmers, especiallydbdity to deal with processors
and public policymakers in the new markets for sorghum and millet.

18 Producing a mix of maturity-level cultivars isiskereduction strategy for rainfall variation.



3. Improve the quality and increase the quantity of cerealsablaito processors at the
appropriate times.
4. Improve the technical and managerial capacity of the processors.

Methodology

In 2002-03, contracts were implemented in four countries in the Sateebbiéctive of this
progress report is to evaluate the impact of this contract pnognafarmers’ incomes and to
suggest methods to increase this impact. Income gains from inidutt the new
technologies are distinguished from those from higher prices. lutilne within the price
effects, the various components will be separated according tondnketing strategy
discussed above.

To estimate the two types of gains from new technology introdueiah from better
marketing practices, we compare the yields and prices receywéatrbers in the program
with the yields and prices received by farmers not in the program.

Components of Income Increase
Yield increases. Use of inputs.
Price effects: Sale at different periods during year. Price premium for quality.
Bargaining power
Governmental intervention

* & & o

A fundamental hypothesis of this field research is the need forefa to receive higher
prices within years by (1) avoiding all of the sales of sorghulteinthat take place at the
period of lowest prices after the harvest and between years, (2) moddratpigcé collapse
in good-rainfall years with development of new markets, and (3) ergingrgovernments
and NGOs not to dump imported cereals in bad-rainfall years andytaéepressing prices.
With these higher prices, farmers can then pay for theadritigher input levels of inorganic
fertilizers and improved seeds.

Fieldwork

Fieldwork for Niger was conducted in February 2003. Tahirou Abdoulagemganied by
Kaka Saley of INRAN? visited all four villages (Saé Saboua, Mekki, Chadakori, and Sabon
Machi) in the Maradi region and interviewed a sample of 40 ferimeolved in the contract
pilot operation. PDLM, the Swiss project staff, provided logisticgpsrt also. During this
visit, the processors were not available for interview. A secositlimi Niger June 10-15

Yn the long run, processors will also need to payeamium for a higher-quality product. Presentlysino
processors in the region are small and many deppod making money from this seasonal price fluobuat
They are functioning more as merchants than processd seek to pay only the market price and boyral
the harvest. An important, if not the main, parttedir profits comes from speculation rather thescpssing. In
the long run as quality food processors emerge will not be a problem. The yogurt producer in &gl has
no problem paying this quality premium.

20 INRAN provided the logistical support.



included a meeting with Mme. Cissé Fatima, the main processorsighed the contract
with farmers.

In Senegal, fieldwork was conducted June 16 through June 20, 2003. Tahirou Abdoulaye
visited two villages (Mbouléme and Gagnabougou) in the region of Mbouchwdiie
working with PADER-EWA, an Austrian NGO. Logistical support vgmgen by PADER-

EWA. With the help of Ababacar Ndoye of ITA and Aly Sall, membeGIE TCL, Dr
Abdoulaye then visited the region of Kaolack (village of Thiatiég¢ main millet area of
Senegal. He also interviewed five millet processor, includingd’ddiaye, Yaourt Jaboot;

Issa Nizar, PFA; Mme Deme, Free Work Service; and Mme. Ralyli La Vivriere. All

these visits were conducted with Ababacar Ndoye and Saliou Ndiaye.

In Mali, fieldwork started July 1, 2003. A team that included Botorou Ourndéohn
Sanders, and Tahirou Abdoulaye visited two villages (Kondogola and Zambaugiheg
region of Ségou, Mali. The team was accompanied by Sandina Cam&@2000. The
NGO SG2000 provided all the logistical support to the team durirggaysin Mali (July 1-
19, 2003). The team also visited with cereal processors, including G&&heral
d’Alimentation Malienne), La Sahelienne, Niang Abdoulaye, and Mamadou L .abaaw

COUNTRY STUDIES
NIGER

A contract between farmers and processors was signed in 2002. Miseofethe agreement
specified that farmers could sell 100 tons of millet and 10 tongrgham to processors at a
predetermined price of 115 FCFA/kg. When there finally wadeg peocessors were able to
buy only 22.4 tons of millet and no sorghum. This was a dry year ata$s were down. But

with an early improved cultivars, program farmers still had hmibetter yields than other
farmers.

Delay in the arrival of the processor and increases in the girigellet resulted in most of
the farmers selling before the arrival of the processoe. millet price rose quickly after
harvest in 2002-2003 due to bad harvest in neighboring regions (north of Mara@iase in
the warrantage operations of various development agencies, and mileagriby the Niger
government. The Niger government this year bought grain at haoveshew its security
stock of 60,000 tons. By selling their grain, most farmers madéspeaoid kept only enough
grain to sell at the contract to repay their input cost.

Improvement of the quality of grain is still an issue. The tgtain gathered by farmers was
25 tons. After screening for stones and other foreign matterstable was finally 22.4 tons.
Therefore, about 10% of the grain is still not at the qualitellegquired for processing.
Even though farmers do not thresh on the ground, the manual handling obdkeast
packing process created some contamination.



Farmers appreciate the pilot operation because it allows thdrmave access to improved
varieties, fertilizers, and fungicides needed for increased piodu@espite the late start of
the rainfall and drought spells, program farmers obtained higlediisythan the average
farmers. Average yields in contract fields were estimated at 850 kyiaaced to 550 kg/ha
on non-contract fields. This yield increase is the main souragofrie gain for farmers this
year in Niger because the predetermined contract price didlowtthem to take advantage
of the seasonal price variation.

For the 2002-2003 cropping season, participants in the pilot operation had rageave
income gain of 13% per hectare compared to non-participants. This irgaames mainly
due to the higher average yield of participants (850 kg/ha) compareshtparticipants (550
kg/ha) because of the improved variety and inorganic fertilizer used for the pitatiope

The income gain is also due to a price difference of 5 FCFékgeen the harvest price of
110 FCFA and the contract price of 115 FCFA/kg. For this year, masteahcome gain
came from the yield effect (11%) with a price effect of only 2% of the tatalhne gain

Box 1: Warrantage (Inventory Credit)

Farmers receive a credit against their grain stocks. Often they receive 90% of market
value at harvest. Later in the year when prices are at their peak, the stock can be sold
(within or outside the village) at market price at the time of sale. Farmers then repay the
credit and receive the additional value generated by the sale. There are two dominant
forms of Warrantage:

1. The credit is given to a farmer organization; therefore, any additional value is given
to the organization instead of to individual farmers. The organization often uses the
money to provide inputs and other everyday consumption products (for example, sugar,
salt, tea, medicine) for the community. By buying in larger quantities, the farmer
organization can attain cost savings.

2. The credit is given to the organization and the additional value is given back to
members according to the amount of grain they contributed.

If farmers’ prices were compared with market prices winay sold their millet, the price
loss would have been 6%. There was an advantage to farmer’ gettiog thet contract.
Farmers sold only enough at that price to pay for inputs provided o drieely would have
been better off selling their millet at the market price and repayirthdarinputs in casfr.

21 However, this attitude would have jeopardized tregtterm relationship between farmers, processmi,
the facilitator.



For the new season, farmers want a contract with the pricedetéemined at time of sale as
the market price at time of purchase plus a 10 FCFA/kg priemium. The farmers are
learning about negotiating for a contract and benefiting fromosaasrice variation.
Without contract, farmers would have received a higher market foictheir production
during most of the season. But they felt obligated to repay thguts at the agreed price.
The price gain above is calculated with the assumption théatmers’ alternative is to sell
at harvest?

The other part of the quantitative analysis is the break-eVenlaton. At what product
price did the use of increased inputs become profitable in this podairayear? This
depends on cost of inputs, output price, and incremental yield effect of the increased inputs.

Inorganic fertilizer was profitable only when the market pricas at least 90 FCFA/KY
(Fig. 1). Note that market price at harvest in Niger is often 80 FCFA/kg er llout the yield
effect of fertilizer is also expected to be greater in nbram good rainfall years. In
scenarios with a contract paying a quality price premium, inordaritizer use becomes
more profitable and farmers reach the break-even point quicker. W&tt20 FCFA/kg,
quality premium inorganic fertilizer use is profitable everhatlow 80 FCFA/kg of millet

(Fig. 1).

Income gains
fo')
|

-7 60 100 120 140 160 180 200 220

Millet Price

—&— No Contract —— Quality 10 —a— Quality 20

Figure 1. Income gains for participating farmers for three pricing scenariogdVar
Niger, 2003

22 A more accurate calculation of the price gaingJosould be from determining when the individuahfiers
sold their products.
% Based on the use of 50 kg of NPK and 50 kg of [p&Pha at respective prices of 200 and 240 per kg.



SENEGAL

Farmers are organized into a farmers’ organization c&iliedicounda,” which is scheduled
to become a cooperative by 2004. This organization of the RES@mM#ved farmers to
obtain fertilizer at a lower price than the market price.yTlWwere able to purchase urea at
146 FCFA/kg while the market price was 200 FCFA/kg.

Box 2: Savings and loans With the help of the project, farmers
were also able to hold their grain until
A financial institution that allows farmers to borrow | market prices increased. They sold their
small amounts of money based on the amount of | grain for 200 FCFA/kg while the
savings they have in the institution. There are | market price at the time of sale was 175

several versions. The most common: FCFA/kg in Dakar. The farmers’
L. Loans to all members against collateral, often | association sold a total of 12 tons of
agricultural materials or bikes. millet grain to a processor based in
2. Loans up to a certain percentage of own | Dakar. There was a gain of 25 FCFA
savings. from not selling at harvest and a 25

FCFA premium for quality for a total
income gain from price increase of 11% on a hectare basis contpaneh-participants.
Yield gains in Senegal were relatively small this year dugart to the adverse rainfall
conditions of 2002 and the fact that most farmers are already umirganic fertilizers.

Average yield for farmers involved in the program was estimat®@@@ kg/ha compared to
700 kg/ha outside the program. Still the yield effect accounted foraf@B& income gain of
the total income gain of 27%.

Even though rainfall conditions were adverse in most villages, thditcsystem had a
noticeable success with reimbursement rates of 95-100% in thélaies The village of

Seinthiou Badane had a 100% credit recovery. A total of 40 tonskfadg 18 tons of urea
were sold to farmers in the region by the PADER program in 200&tMilgradually being
considered as not only a subsistence crop but also a crop from whodrdatan make
money.

Millet prices in 2002-2003 in Senegal remain quite high due to the bad rmgoggason (Fig.
2). Starting in October 2002, millet was 150 FCFA/kg and increased t¢-QFB/kg by
May 2003.

Farmers in the Mbour program with EWA took advantage of two of the tiways of
increasing prices. They sold their grain later in the ydsen the market price was high and
also received a quality premium. A larger yield effect from asan improved variety and
inorganic fertilizer would be expected under better rainfall conditions.

24 Réseau des organisations paysannes partenaifSIER This organization has more than 7,500 members
across the country.

% Some farmers opted to repay inputs in cash. Itnveaslear if this was a result of low productiewéls or if
they wanted to keep the grain for their own consiionp
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Figure 2. Monthly millet price in Dakar, Jan 2002-May 2003

Source: TFPA-Issa Nizar

MALI

With SG2000 acting as facilitator, farmers in the villageKohdogola, Segou signed an
agreement to grow millet to be purchased by processors badgalmiako. The contract
mentioned that grain would be purchased at the market price plus €@RAKg quality
premium.

The millet variety, SANIOBA 03, was chosen by the processordb@sehe quality of its
end products. Farmers were given seeds and inorganic fertilizeredih Even though the
cropping season was poQ«
(2002), farmers involved in
the program had highe Box 3: Cereal banks
yields due to the fertilizer
application than those ng The main objective of cereal banks is to assure grain
participating in the program| availability to farmers during the hungry season. In this
Farmers interviewed institution, farmers bring grains at harvest and sell to their
appreciated the pilol local bank, which in turn will sell it back to farmers in the
operation because it allowe| hungry season (often at lower than market price). In most

the_rn access to inorgani cases, cereal banks sell grain only to villagers (often
fertilizer, which they were| members only).

able to repay with millet
production. They noted th
the contract pilot operation is teaching them a new way of makingey from their
production.




Yields gains were modest due mainly to the adverse rainfall comglibut participating
farmers achieved higher incomes than non-participants. Based owuetlage yield of 625
kg/h&® reported in field interviews (compared to 450 kg/ha average yoelddn-program
fields), the average per-hectare income gain of participatingefarmas 25% compared to
other farmers. This income gain results from yield differend86) were minimal but were
offset by the higher millet price (21%) received by thosméss who were members of the
operation. Even though millet price variation was modest thisy@zg. 3), the price effect
dominated the yield effect due to the lower than expected yields of partigifatmers.
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Figure 3. Millet price at Cinzana, Mali, September 2002 to June 2003
Source: DRAMR/SCLAER, Segou.

The profitability of inorganic fertilizer use is evaluatedwihe break-even points for three
pricing scenarios using crop budgeting (Fig. 4). Based on 2002lgued$ without contracts

including a quality premium, farmers need to sell when milletepriare at least 140
FCFA/kg to reach the break-even pdifiintroduction of a contract with a 10 FCFA/kg
quality premium would make the breakeven point fall to 110 FCFA/kdh @fiteven higher

quality premium of 20 FCFA/kg, income gains for members comparedolse not using

inorganic fertilizer are consistently positive even at low market p(iew 80 FCFA).

% Weighted average yield based on farmers’ estimates
2" Farmers in the village of Zambougou, Segou repdrese distribution by the government of 2 tongafin

last year.
% The breakeven point would have been lower if fasniad achieved higher yields.
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Figure 4. Income gains for participating farmers for three pricing scenarios
Kondogola, Mali, 2003

Table 1. Per-hectare income gaffisrom
the contract programs in the three
Sahelian countries

Niger | Mali Senegal
Yield effect | 11% | 4% 16%
Price effect | 2% 21% 11%
Total effect | 13% | 25% |27%

Source: Estimated from the field interviews.

In all three countries, income effects of the pilot operatiorevwpesitive. Total effect is the
lowest in Niger because of the type of contract signed logefier. The predetermined price
did not allow farmers in Niger to take advantage of the seasdnalipcrease. Fortunately,
their yield effect was large enough to allow them a total ircgain of 13%. In Mali,
adverse weather conditions in Segou in 2002 did not allow much yield &ffsecyear.
However a significant price effect was realized when a 1BAFKY quality premium was
added to an already high seasonal market price. The highest incomeagaobtained in

2 Harvest-time price is considered the alternativthe farmers outside the program.
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Senegal due to a good vyield effect combined with a significant pffeet. In Senegal,
farmers also benefited from lower input (fertilizers) pritesd good market price.

Experience of the program in the first year, 2002

2002 was a very dry year and yields were way down. Of theixageéars in Mali 1997-1999
were good, 2000-2001 normal, and this year bad. With yields down, quaotitreet and
sorghum available for sale were below what farmers had caedratt Senegal and Burkina
Faso, processors initially refused to buy; EWA and SG2000 be¢entriyers. The NGOs
gave good prices and repayment rates for inputs were high.

Farmers are generally recognizing the need to buy inputs eeerhef bad experience of the
dry year. There is awareness of the loss of soil fertiitih higher population densities and
the inadequacy of organic fertilizer. Fertilizer prices havanbecreasing and the importance
of getting a good price for the millet/sorghum is becoming genematiygnized. This is the
main focus of the program.

In Niger and Mali, active governmental intervention has been aftgptices. In Niger, there
has been purchasing to add to stocks, driving the prices upward anidaumsiers to lose
interest in the contract price. In Mali, with the bad weathergtwernment and NGOs have
been subsidizing the grain prices of imports and driving down théwovgnillet price (Fig.
3).

In Senegal, EWA bought 12 tons of millet from farmers when thletrprice was low (90
FCFA in December 2001) and then sold it to the yogurt producer foCE®® kg in April
2002. Farmers later received the price difference after st@magdinancing costs. Of the
various NGO/development projects, EWA had the best understanding bfatbaining-
power problem and the necessity for farmers’ groups to fight far ¢hare and not just let
the processors get all the gains from the seasonal pricéicariApparently, farmers will
need interventions of these NGOs until they learn how to negotiate (fight) foshiaeg.

Food science input into the project

The development of new markets depends upon the business success andirthal cont
evolution of those making new processed foods from sorghum and millgtrirapal
objective of the contracts is for farmers to increase thegaoang power and to get higher
prices so they can afford to pay more for inputs. Farmers need dbager fertilizer and
improved cultivars since their soils have been mined of nutrientsnandcultivars are
needed to take advantage of higher input conditions.

The contracts also focus on assuring the supply of quality grain forabessors. The first
requirements on the quality side are a uniform and higher-quaditigty and to avoid
threshing on the ground. Threshing on the ground leads to dirt and stonesnbesdgin

%' We did not estimate the income effect from thedpfertilizer price resulting from the bargainingwger of
the farmers’ organization. We need to do this.
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with the cultivars and requires laborious hand-cleaning by the marsesThreshing
techniques vary and the simplest improvement is to put a “bachest(shrug) down on the
ground. Then threshing can be done with sticks or by driving over the.b@tearly the next
technical improvement needs to be threshing machines at the farm level.

To support the processors, the project proposes the collaboration of footistscirom

INTSORMIL and from ITA, Bruce Hamaker, Lloyd Rooney, and Alza#vaN’'Doye. They
would provide technical inputs to the processors. This would consist ofdathdvice and
training courses.This would be for the food-science element ofraireng. Management
training would also be made available as from the Nebraska Food Producartelnsti

Conclusions

1. Farmers appreciated the access to inorganic fertilizer gmaved varieties of millet
even though yield gains were modest due to bad weather. Farmersceare rinput
credit for millet production and repay it if they receive higher prices.

2. Holding their grain until prices recover allowed farmers inegal and Mali to receive
higher prices. In Mali the gain was only 10 FCFA/kg above mapkiee while in
Senegal farmers were able to obtain 25 FCFA/kg above market price.

3. In Niger, market price went quickly above the contract price avst farmers sold their
grain and realized some profits. In the new contract, the petrdination method will
be changed to market price at the time of sale plus a quality premium (10 FCFA/Kkg).

4. The number of farmers wanting to participate in the programcigsasing. In Mali, the
program is starting in a second village this year. In Sendgaprocessors’ association
has begun a relationship with a group of farmers in the Kaolack region.

5. Quality improvement of grain is the next big challenge in dsfliwdrclean grain to
processors. Currently, “baches” are being introduced to keep thredhthg ground but
this still is insufficient. In Senegal (Kaolack region), somefgssionals are already
offering threshing-machine services. Introduction of threshing maximnether villages
would greatly improve the quality of grain.
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Production and Marketing Strategies
Concept Paper 1

Botorou Ouendeba, Tahirou Abdoulaye, and John H. Sanders

Summary

A four-country program with contracts between farmers groups andegsors was
implemented in 2002. This program will be expanded in 2003 for larger cbgtrantities
and a major effort will be put on quality improvement of the graisoAdxplored will be the
potential for doing contracts with the feed mixers in Senegalowg® high-quality millet to
substitute for the imported maize.

The yield gains from adequate inorganic fertilizers are @yregpreciated by farmers and
will be even larger for normal and good-rainfall years. Enalthegfarmers to sell later than
the post-harvest price collapse is expected to be the princpabmec factor to assure their
ability to pay for higher input use especially inorganic fedilizpresently. As the seasonal
price differential declines over tiné,a longer-run strategy is to increase their marketing
power. The risk-insurance project will be concerned with incomeftoss higher-input use

in the 10 to 20% of the time in which climatic conditions are very advérse.

This strategy still leaves the major problem of the prickapsé in good-rainfall year&.To
handle this problem, alternative markets need to be developed. Theesfotkeer major
component of this project is to work with processors to make suréhthatare successful
and evolving. This includes not only producers of new food products bufegdanixers
and other users of livestock feed products. As incomes grow in thes&ies in the next
five to 10 years, the demand for livestock products and for feed wiirekvery rapidly. At
the same time, consumers will begin to decrease their consumptibe béasic grains and
root crops.

Increasing the market power of farmers is an essential compohtre marketing strategy.
Development of cooperatives will enable farmers to have more tnaokeer in both input
purchases and product sales, thereby facilitating the increasidggtion of high-quality
grain. The latter will enable the further development of new food products.

Selling on contract requires an educational process for both faamérgrocessors. This is
especially true in Sub-Saharan Africa with its traditionag-tlown or guided development
and excessive use of subsidies as policy instruments. Thereforeased interaction

31 The principal project focus to date is on obtajnirenefits for farmers from the annual price visiatOver
time, this variability will be reduced or eliminat@s producers participate in storage programs.

%2 This has traditionally been covered by welfaréefelThis project would be developing the mechasisrh
insurance to gradually move farmers away from #edrfor most emergency relief.

% This problem is aggravated when there is rapitirtelogical change, as with the rapid increasesaizen
yields before the collapse of the maize price fid0 Birr/quintal to 30 in 2000-2001.
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between processors and farmers will be facilitated. Traiangtravel between sites will be
important project components.

Introduction

Pearl millet and sorghum, the two most important food crops in thel 3anes of Burkina
Faso, Mali, Niger, and Senegal, will continue to dominate the productstensy. More than
40 million people (population growth: 3% per annum) live in this SATioregvith an
urbanization rate ranging from 17% in Burkina Faso to 45% in Sen€geltwo rainfed
cereals intercropped with cowpea are well adapted to the harshgcooying conditions of
the eco-system. In Africa, more than 40 million hectares oem(20.1 ha) and sorghum
(21.6 ha) are grown each year. In the last two decades, the yetdsEned low but
production increased significantly due mainly to area expansion intadhginal zones that
rapidly eroded the natural resource base. Increases in food produeicoratrained by
limited soil fertility, low moisture, and inappropriate cultivars.

There has been substantial research on the production of basic food stapest Africa.
These crops include millet, sorghum, cowpeas, and cassava. Thegestiave been led
by the international research centers, and in the last two desalds&ntial contributions
have been made by the national research programs and the iotehetsearch networks,
including ROCAFREMI and ROCARS. Also in the last decade theve baen substantial
gains in food-technology research. The processing of new productgr&ditional cereals
and other foods has been facilitated and new machines developeds shehgeain cleaner
designed by ITA/ROCAFREMI in Senegal for removing dirt and stdraa threshing on
the ground.

For all these basic food crops, continuing soil exhaustion makes ¢hefusoil-fertility
improvements, especially inorganic fertilizers, a criticaivéty for increasing and stabilizing
yields. However, to pay for these inputs (inorganic fertilizergraved seed, and seed
treatment), higher prices are necessary for the basic food d¢ropd. prices collapse at
harvest and farmers are forced to sell because of numerous rezniseirey have for cash
at this time. Governments, donors, and NGOs with food aid continue to depreakprices
to benefit urban consumers and the rural poor. In good climatic yealsttben falls out of
cereal prices. All these factors tend to depress food pricesbtheeducing the incentive to
intensify production.

Objectives

=~ Increase quality millet, sorghum, and cowpea grain production thrdweghdoption of
improved technologies in the pilot countries (Burkina Faso, Mali, Niger, and Senegal

* Increase farmers’ incomes through the development of a streading to a regular

supply of quality grain through forward contracts, taking into condidarthe market’s
need for consistent quality grains.
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» Exchange information both at national and regional levels, famititatecision-making
of the actors involved in the supply chain.

Major activities

A marketing strategy is needed to ensure that farmers prodbessig food crops more
intensively receive higher prices and therefore can continue tdopayeir inputs. This
project is principally concerned with improving the marketing mmment so that farmers
can earn sufficient incomes to take advantage of the availablectimdtechnologies. These
farmers can then increase their marketed surplus and welfagarbiyng increased incomes
from the basic food staples.

Three principal components of the marketing strategies areoggdp The focus of this
concept note will be on explaining these three and then doindimipezy evaluation of the
performance of the ongoing fieldwork with farmers, in making cotdravith them, and
operationalizing this strategy in the first year of the ptojé@dter reviewing the ongoing
project, there are sections with lessons learned, then pridatie&ar 2, and finally some
conclusions.

Once the marketing strategy has progressed into the impldroansgage, there will be
increased attention to providing technical inputs into the processing ndusd to the
further evolution of the input industrigo support the food-crop production sector. As field
agricultural production problems emerge, there will also be a compooesupport the
contracting of specific demand-driven research to be undertaken by the NARS.

Production and marketing strategies

The first and most significant factor to increase farmemsoines is to introduce new
technologies, especially improved varieties, seed treatmentharghnic fertilizers (Table
2). To pay for these increased inputs, a marketing strategy dedhde increase prices
received by farmers and to facilitate the observed shifiitdét and sorghum into cash
crops.

To earn more from their basic food staples, farmers need to useadded and strengthen
their bargaining positions on obtaining production inputs and in sellaig.gConcentrating
first on value-added for the basic cereals, millet and sorghune, #nerbasic improvements
in their marketing that need to be made to increase the product price received.

Most cereal producers feel strong pressures to sell their prothattsre not going into
subsistence storage at the post-harvest price low. Merchants aedgme are happy to take
advantage of farmers and buy their cereals and hold them until the price seGtneze are

% presently, these input activities are being hantiestrong NGOs but the second stage of the prajiidbe
concerned with new markets as in the feed indwstdywith the process of having these input sentilesn
over by the local private sector. The sustainabditthis evolution of product and input marketshen central
to this proposal.
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Table 2. Priority strategies for increasing farmers’ incomes
Strategies for increasing Potential for income increase Current status inréigéon
farmers incomes
1.Use improved technologies| Large yield increases possible | Potential in region. Yield gains

(improved varieties, here but they need to be observed in pilot project in all
inorganic fertilizer, combined with better prices from four countries in spite of late and
fungicide) avoiding sale at the post-harvest irregular rainfall. Farmers
low. Otherwise production appreciate the effects of
increases can drive down the inorganic fertilizers.
prices.
2. Take advantage of seasonal This is the key change that will | Inventory credit or inventory-
price variation (inventory increase farmers’ incomes until & credit programs are increasingly
credit) large number of farmers do it. | found all over the Sahel for

Then the seasonal price variatioh different food crops.
will disappear.

3. Increase market power of | Most important long-run strategy Need to organize farmers’
farmers and will enable farmers to get | groups and then co-ops.
lower input prices and bargain

better with processors.

4. Produce premium-quality | 5to 10 CFA/Kg if don't thresh on First farmers have to get

grain the ground. More for production | threshing off the ground and
of improved quality cultivars. then concentrate on high grain
quality cultivars.

combinations of required consumption and production expenses that put presdaresers
to sell at the post-harvest, price-collapse period. Farmers’'regsirtements include taxes,
school fees, labor costs from the production season including compengatfamity
members with gifts, financing family members to go off to work in other regiosgleuhe
the crop season, repaying loans for personal expenses sodi@sl expenditures or food
during the hungry period, for inputs such as fertilizer and seeds,irally xpenses for
marriages and naming ceremonies. Farmers in Sahelian vilgeuickly cite these
pressing needs for cash occurring at harvest time.

There is substantial within- and between-year variation of thietnand sorghum prices.
Table 3 documents the millet-price variation observed and expextéid crop year. It is
based on interviews with farmers during a month of field intervigwn October 2002. For
farmers to be able to pay for inputs, the first requiremethiaisthey wait for the post-harvest
price recovery after the harvest-price collapse. Farmexs aszess to storage and credit to
respond to their cash requirements for the post-harvest periodir3theaft of value-added
promoted here is to enable farmers to sell three to 10 monthghatbarvest and thereby
obtain the seasonal price recovery for themsefves.

35 When there is a major between-year price collagsén Ethiopia for maize in 2000-2001 due to the
combination of rapid technological change and geedther, the maize price can go down and stay dinen
to the large surplus accumulation and the lacKtefraative markets. To handle this between-yearepri
collapse, the development of alternative markelisbaicritical. The domestic feed grain market voidl
evolving soon in many African countries. Infrasttre improvements can decrease the costs of magyaigs
between regions and countries.
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Table 3: Current and expected millet prices in four Sahelian countries, Oct. 2002
Country October 2002 Expected price at Expected peak during

millet price millet harvest in | the hungry period,
(FCFA/kg) 2002 (Nov.-Dec)| 2003 (July—Sept.
(FCFA/kQ) (FCFA/KkQ)
Niger 100 80 230
Senegal 250 100 300
Burkina Faso | 140 75 220
Mali 168 90 225

All over the Sahel, inventory-credit programs are now being uillae various NGOs and
other donors to obtain inventory credit for farmers so that they ¢teste at harvest but do
not have to sell their cereals then. The guarantee of loan repajsnthe value of their
stored cereal locked up in storage at the village level. Therr ¢t or the cooperative
representing them can sell the grain later in the season. Once it is sold, tletheafatmers
is repaid, with storage and interest costs deducted. The farméne cooperativé® then
makes the profit from the price recovery. As more farmagage in inventory credit, the
seasonal price variation will be reduced. However, enablingefarto take advantage of the
seasonal price variability is expected to be the largestatiagkprice gaiff available to
them.

Processors with storage facilities and the traditional iredrate marketing people will also
want to take advantage for themselves of this same seasonalani@gon. However, to

encourage the farmer to use higher input levels and to make tradftbodatrops into cash
crops, farmers need to take advantage of seasonal price variation.

The next value-added is to produce a higher-quality cereal grainedime risk, farmers
produce a number of different cultivars in their field, i.e., prodfictut-crossing plants such
as millet is affected. Also, threshing is often done on the groun&bhexdding dirt and
stones to the grain mixture.

This project proposes handling the seed mixture by introducing specific improvigdrsuh
each of the four countries. In many of the farmer “groupeméhtiyeshing on the ground
still took place. There are many ways to get around this. Putpigstic (“bache”) down on
the ground is done by some farmers. Simple threshers can do theangér farmer
organizations can afford to have their own thresher. A seed-clewuine was developed
by ITA, the food-technology agency in Dakar. The gains to procefsmnsnot having to
separate the dirt and stones are substantial. Several precetsded that it takes one worker

% Since the farmer is a shareholding member of tloperative, he benefits from the increased profithe
cooperative.

37 Note that the biggest income gain is expected fraising yields with new technologies but this tmbe
combined with higher prices. It is the combinatiadiechnology and marketing strategy that resaltsigher
incomes.

3 Defined as small groups of 10 to 20 farmers. Tlysaps often borrow together and put group pressaor
all the members to repay. Various “groupements” ldidne¢ combined in a cooperative.
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a whole day to clean a 100kg sack of grain. There will be cob#itween the processors
and the farmers about the payment of a premium quality price.8aysenvould like to have

a high-quality product at a minimal price. Farmers have not oniyalke these investments
in a higher-quality product but they also will have to fight for the price premium.

The high-quality processors developing new products expressedaviliagness to pay this
premium and they are expected to be the industry leaders. Themmagymal producers and
those principally oriented to searching donors and governments for ssbkalie resisted
paying a quality-price premium. But these are not the procesdmrswill expand and drive
the industry.

There are two important components to farmers’ receiving higharspn the initial stage of
this project. First they need to take advantage of the segmice@lariation by selling later.
To do this, farmers need to use storage and to obtain inventort, dileelisecond part is to
obtain a price premium for a higher-quality product.

These gains to the price received by farmers will often dr@ested since traditional
marketing people and processors will try to capture them theessdk is necessary for
farmers to organize themselves, as into cooperatives, to havdesifficarket power to

compete for these price gains. With a larger number of memla@rsers can invest in

storage, threshers, and grain cleaners. They can negotiate foféotilizer prices by buying

in quantity. They can also produce sufficient quantities of grainbatgrocessors, needing
regular quantities and qualities, will be prepared to pay a higher price.

But as with negotiating any price in the market, farmers’ graufisneed to refine their
marketing skills and be prepared to look for the best buyers (apds3ellhe processors will
always be trying to increase their profits as much as ¢hey Markets include conflict as
well as cooperation and farmers’ groups will have to identiéygbod processors who are
willing to pay premium prices for high quality and deal with thend make sure that they
prosper. This requires an evolution of attitudes on the part of both faandrprocessors.
This process of market power and tough negotiation is most advartteHWA in Senegal.
This is discussed more below.

Progress to date in production and marketing gains for farmers

In the first year of the pilot project, four contracts were dmwedf® between food-crop
producers (millet, sorghum, and cowpeas) and processors. Different N&®ad as
intermediaries. The four participating countries were Niger, g#ndurkina Faso, and
Mali.*°

% The concept of a contract is just being developedcessors did not sign in Mali but they did discun
Senegal there was no price or timing agreementcdbperative of EWA just gave the processors tts¢ fi
preference in buying at the market price in Markls@ price premium.

0 The fieldwork consisted of interviews with farmémshe “groupements” contracted and interviewshwiite
processors and the NGOs. All have been very suppdrtit we are especially grateful to the Swiss
Development Project (PDLM) in Niger, EWA in Senegdalobal 2000 in Burkina Faso and Mali, and Winrock
International in Mali.

19



NIGER

Two entrepreneurs contracted for 110 tons of millet, 10 tons of sorginonfive tons of
cowpea with farmers’ groups. They agreed to pay 115 CFA/kg foetnmliNovember. The
price then was expected to be around 80 and it was already 10@gCfA/mid-October
2002) since the harvest had already begun. This is a substantialipregmce but with
minimal gains for inventory credit.

The quality of the grain was reduced by the poor seed qumdityg produced by INRAN
followed by poor roguing and inadequate isolation by the fareed producers. Threshing
is done off the ground by women. So the quality is reasonably highisiaget mixed with
impurities. Also the substantial potential for gains to inventogditris indicated in the
seasonal price variability for millet in the Maradi region of Niger in 2001-20i@R %

There is a contract provision that the entrepreneurs will payfonlthe high-quality grain
and there will be separation by size at purchase. This wassded in the field but it will
still be a shock for farmers if the quantity rejected is Varge. This is an important
implementation factor that will be followed and reported. Farnagi processors have a
learning process to make contracts and this is the first year of this [{iigbts 4).

Neither the farmers nor the processors expected to pay foatgseor for transportation to a
regional center for quality evaluation. Some evolution of the contracegs is necessary. A
principal factor making this system work so far has been the euphigh level of trust
between the INRAN food technologist and both farmers and processibreeaveen the
Swiss Development Agency program and farmers.

Table 4. Processors involved in contract process for millet products in Niger

Processofs Millet processed Products sold
monthly
STA — Mme. Cissé Fatchima 5 tons Infant food
GIE? = Mm. Abdou Mariama 1-2 tons Dégué, couscous, massa
GIE — Mme. Aissa Guirmey NA Couscous, bourabousco,
dégué

A GIE is a cooperative, in this case an association of women processors.

In the future, Nigerien farmers could use more inventory cesditthe seed producers could
increase the quality of their product. Processors and farmsrysnakd to interact more to
understand each others’ problems so the contracting process can evelehéless, the
contract seemed to be a fair interaction, with each side gettmething. Niger has the
potential to be a major supplier of millet products. After Nigerisithe largest millet
producer in the world.
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Millet price at Sae Saboua-Maradi, Niger(FCFA/Kg)
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Figure 5. Farmer estimates of seasonal millet prices in the Maradi
region of Niger October 2001 to October 2002

SENEGAL

The Austrian NGO, EWA, has a long-term commitment to develop facomperatives in
Senegal. It estimates that in its six cooperatives in tmediopeanut zone, there will soon be
8,000 members. EWA encourages modern production methods with inorgaitimefesind
improved cultivars. It specializes in storage facilities auhmologies and controls cowpea
storage insects with Phostoxin and double-sacking. It has investedsheitsecleaners, and
dryers. Due to poor millet harvests in 2001 and 2002, EWA has not bgemwared with
millet. But it wants to expand its activities into the Kaolaalea, the center of millet
production.

The regional cooperative units utilize inventory credit and are pnoguihigher-quality
product, but they could not come to a contract agreement with processapproximately
100 t of millet. They agreed that in March, when farmers wanteéltaheir millet at the
market price plus a premium, the cooperative would give the procesgbrsvhom they
negotiated the first option to buy the millet. The implicit thrsathat the cooperative can
find other buyers. The EWA serves as a useful model for therregiattempting to take
advantage of all three components of the marketing strategycfeasing the price received
by farmers, inventory credit, premium price for quality, and market power.

In Senegal, the processing sector is also the most advancedregite Only five of the
processors were interviewed (Table 5). A separate document fundbd pyoject cites 11
processors so the total millet requirements need to be approximdwmibled*
(ROCAFREMI, 2002: 12, 13).

“1 Estimates of purchasing over time needs to bedwgat as many processors decrease or cease their
purchasing when the prices go up seasonally. We ttekegin obtaining more comprehensive data fitwen t
processors on annual purchases and seasonal cliapgeshases.
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Table 5. Millet processaotinterviewed in Senegal

Processors Millet processedProducts
monthly

Les Mamelles Jaboot 6 tons Tchakri-yogurt
(Pierre N'Diaye)

Free Work Services 7-20 tons Arraw, tchakri, dégué
(Mme. Dene Aissatou)

Mme. Josefine Dione 20 tons ldem

TFPA (Issa Nizar) 15 tons Semoule, tchakri

AGC (Mamadou Sow) 10 tons Infant food, semoule

%In Senegal 11 processors were producing milletyetsdincluded in ROCAFREMI
(2002, pp. 12, 13). The five above were visitethis fieldwork. A more complete list of
processors in Senegal is in IMS, 2002.

There are a series of new millet and cowpea-based products, ontsexave been rapidly
growing. Incomes in Senegal are higher than in the other Salmiantries. Hence, the
consumption patterns being observed here serve as a model of howattd@rggected to
evolve in the other Sahelian countries.

The main constraint is that producers will need much larger supphesproducers have
also not gotten the idea that they will have to pay more for qugtdyn and that the
cooperative will take the gains of inventory credit for its memb8ome of the processors
producing higher-quality products understand the need to pay more faty Guad don’t
have the capacity to do their own storage. Others feel that bottesd# price advantages
have to be contested with farmers. More interaction between theide® will be important
in the future. Processors have to recognize the importance ofréanma&king money and
utilizing new technologies to increase their productivity and theitguafl their products.
Farmers need to recognize the importance of fulfilling contraot$ providing regular
supplies of high-quality grain.

BURKINA FASO

Global 2000 has been providing improved cultivars of millet and theargthism, Framida,
with seed treatment and 100 kg/ha of inorganic fertilizer. The praseksave resisted any
discussion of a premium price but purchasing has been spaced oveat sewaihs so that
some of the gains from the seasonal price increases witibtened by farmers. Red
sorghum is primarily utilized for traditional beer production. Thia isaditional use rather
than an expanding use. The new white sorghums are expected to haverapbigntial
quality premium due to the larger number of potential uses in proge#swill be important
to get an improved white sorghum into these trials as soon as possible (Table 6).

Here the processors and even those identifying the new technoéegl to rethink the
variety strategy. Farmers need to produce a high-quality produdh waitc be used for new
products. Processors need to spend some time in Senegal to see taageewf products
coming out. Sorghum is generally threshed on the ground and this needshanged by
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putting something down (“bache”) so that quality is increased. Théyquall be increased,
especially if high-quality sorghum is introduced along with the highitguaillets. There is
the problem of educating processors so they can benefit from the dgmodeiction costs of
cleaner millet and sorghum They need to realize these gains and pay apgaalitym.

Table 6. Millet processors in Burkina Faso

Processors Millet processedProducts
monthly
Mme. Zoundi NA Millet products including
cakes and croissants
Beogo Soama (head, cereal NA Concentrates on maize
producers association) products, millet flour.

MALI

Two very good NGOs are dealing with farmers in Mali andbohicing the improved millet
cultivar (Sanioba 03), inorganic fertilizers, and seed treatmenio(Agtar). Farmers have
substantial confidence in Global 2000 and appreciate the fertilieer taough millet yields

in 2002 were only 800 kg/ha to 1 mt/ha due to irregular rainfall. Yothd rainfall, farmers

expect 1.8 to 2 mt/ha with these inputs. This is probably overly optirbist yields of 1.2 to

1.4 mt/ha would still be a substantial improvement.

The processing sector in Mali is advancing rapidly and is ordgreeto Senegal in the
region. La Corbeille (women’s cooperative with 15 members), Sah@iilme. Amsitu
Hydra), and UCODAL (Mme Mariko) all were involved in both exportg domestic sales
and have substantially increased sales this year of fonio and millet prodaluies 7.

Table 7. Millet processors interviewed in Mali

Processors Millet processedProducts
monthly
Mm. Diop 0.5 tons Moni-Ku (bouille),
Dégué, tchakri, couscous
La Corbeille GIE 5 tons ldem

(Mme. Coulibaly)

Sahelian (Mme. Haidara) | 7 tons ldem
UCODAL (Mme. Mariko) | NA ldem
Mr. Niang Abdoulaye 3.5 tons Dégué, tchakri, couscous

23



Contracts were discussed but never signed by processors but all threebofvihe@mpanies
were in agreement with paying a premium for higher qualityinfBurkina Faso, threshing
is predominantly done on the ground resulting in a very dirty produdn Senegal, a rapid
growth of consumer demand is occurring as the better firmsionedtabove are producing
quality products. Both domestic and international demands are growpidjyraver the
lasttwo years. There will be continuing pressure to obtain lapggntities of a clean, high-
quality grain.

Lessons learned

This project will be built on lessons learned from the resultthefdifferent NGOs and
projects and networks in the region. In Mali and Burkina Faso, SG2008rmapted
activities related to millet and sorghum intensification usingrowed technologies. SG2000
also developed a strong program on farmers’ training and on posshaeehnologies.
CIRAD and the two commodity networks for sorghum and millet (ROSABRnd
ROCAFREMI) made significant contributions to increase production andgbeothe food
technologies. The central focus of the Sorghum and Millet lnigéigbroject, funded by
IFAD, SG2000, and the French Cooperation, is to encourage large anescaalfood
processors to invest in millet and sorghum product line development (Table 8).

Table 8. Summary of program strengths in the first year of operation

Strengths

1. Strong NGO agencies working with farmers

2. Excellent technologies available in most countries both for production and
processing

3. High potential yield increases for millet and sorghum (not completelgpedtan
2002 due to late and irregular rainfall)

4. Quality seed in Senegal, Burkina Faso, and Mali

5. Input financing available

6. Advanced inventory-credit systems being used in Niger and Senegal €see not
below)*

7. Signed contracts in Niger and Burkina Faso

8. Progressive processors are mostly women

9. High-quality processed products in Senegal

10. Rapidly increasing domestic and international demand for processed millet products

* In item 6 the inventory-credit system refers touamber of programs in Niger but not this one.dntcast in
Senegal, inventory credit was a principal eleménh® EWA marketing strategy.

Farmers appreciated the new technologies introduced, espdbrliporganic fertilizers.
They are generally becoming aware of the gains to sditey after recovery from the
harvest-price collapse. Three of the four contracts agreed upon ithichasiee gains to
farmers from not selling at the post-harvest price low.
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The quality of the final product is still generally a seriousbpgm. In Burkina Faso and
Mali, farmers have to stop threshing on the ground. In Niger, #t qeality was very poor
resulting from poor seed-production techniques in INRAN and by theefeseed producers.
In Burkina Faso, an inappropriate sorghum variety for traditional fiad¢ieer than one of the
new white sorghums was grown. In the next season, threshing ibagodten off the ground
and seed quality improved by better isolation and roguing. New white sorghuneganestd
to be identified in Burkina Faso and put into these contracts on farmers’ fields.

The negotiation process is just beginning and there needs to be more contact faemersn
and processors. Processors need to go out and make contacts withgfaupsrso that both
sides can better understand each others problems and needs.

Farmers’ groups need to get larger in most countries to follewmtbdel of Senegal. In
Senegal the cooperatives have sufficient membership to invest sheéhseand storage
facilities. The cooperatives are also big enough to be tougbtiatgs with the processors
and input suppliers. Substantial price discounts on inorganic fertihases been obtained by
EWA in Senegal. Since there are few processors and manyr$arthese cooperative
organizations are important to give farmers market power. Ma&wer facilitates the
farmers in negotiating and developing practices to get all ttymes of gains from the
marketing strategy.

In each country, some progressive processors are developing priiéticts. These
progressive processors say that they are prepared to pagiarprerice for higher-quality
millet and sorghum grain. Priorities for the next production seaso(ilagetting the cereal
threshing off the ground, and (2) higher-quality seed production.

Consumer demand for these high-quality millet products is expandindjyrapiMali and
Senegal. The export demand is also increasing but not as rapidly astidodesnand,
according to the interviews. The generalized soil exhaustion ancd#tign make the
combined use of organic and inorganic fertilizers critical oveofalhe region. This means
that the markets for fertilizer, credit, and improved seeds neld tonctioning well. Better
seed has to be produced and threshing taken off the ground either witla¢he” (plastic
sheets put on the ground) or threshing machines.

Many of the processors need to become better businessmen acohlemsied with getting
subsidies for machines or other technologies. Most processorsibiawel!l understood the
importance of developing relationships with suppliers. The concepbmifacts is just
beginning to be understood and the processors need to invest movéttifeemers to start
building these ties (Table 9).

Product quality in general is being maintained at the processar Téna will continue to be
important especially as processors compete for high-value, hiditiyquarkets, such as for
infant-weaning food. New product development, such as for the yogurt actumeafr in
Senegal with “tchakri” (granulated millet with steam proaggsin the bottom), is expected
to continue to be very important.
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Program priorities in Year 2

A review of what has been achieved in the first year of thgrpm in comparison with the
proposed program for Year 2 is presented in Tables 9 and 10.

Table 9. Summary of program weak points in the first year of operation

Weaknesses

1. Poor seed quality in Niger

2. No contract in Mali and only a verbal agreement of first purchasing
rights in Senegal

3. Poor seed production systems in Niger and Burkina Faso

4. General soil exhaustion and degradation in the Sahel

5. Small-farmer organizations in Mali and Burkina, not large enough to
have much bargaining power.

6. Inorganic fertilizers not always available in a timely fashion

7. Threshing on the ground in Mali and Burkina

8. Low grain prices at harvest

9. Contract concept not well understood

10. Business abilities of processors

11. New products development capacity

In Year 2 of the program, a plan will be developed for eagiometo improve the quality of
seed production and to get threshing off the ground.

Program size will be increased from approximately 100 tons eflseim each region to 350
tons. A price premium of approximately 10 CFA/kg for quality milet threshed on the
ground will be paid. Contracts will be signed by both sides.

There will be training for processors on developing relationshigs suppliers, inventory
control, and other principles of business management, including qualitylcantt new
product development.

A risk-insurance scheme with farmers paying a premium lvélldesigned so that in bad-
rainfall years, farmers are aided in repaying input costsraidtaining their incomes. This
will be a self-financing program, not a subsidized program of the NGO.

An economic analysis will be undertaken in three countries (Skrdgh, and Niger) to
estimate the gains in income resulting from each of the foutegies discussed. This
fieldwork and write-up will be completed before the next plantingopleaind will be used as
an input into further project development (see Progress Report 1gl Detween countries
of both processors and farmers will be facilitated by stughg tof groups and regional
planning workshops.
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In this five-year project, a contract system will be implatad with NARS to respond to
specific field problems with specific agricultural research as redjinréhe field.

A workshop will be held with participating organizations including NG@rocessors,
farmers, and donors. This workshop will review the accomplishmentsraidtions of the
first two years of project operation and redefine the goals and mechafi¥mar 3. Travel
between countries of both processors and farmers will be faalitat study trips of groups
and regional planning workshops.

Table 10. Activities accomplished during Year 1 and plans for Year 2 of the project

Year 1: Pilot activities in fou
Sahelian countries

r' Year 2: Continue project in Mali, Burkina Fas
Niger, and Senegal

- Estimate gains to farmers

Development partners are
identified

Seed production from publig
agencies and farmer seed
producers

Farmers’ groups produce
quality grain to supply
processors

Contracts for approximately
100 tons of cereals
negotiated in four Sahelian
countries between farmers
and processors

from contracts between
farmers and processors

Planning workshop to redefine objectives and
activities with stakeholders including farmers,
processors, and NGOs

Quality seed distributed to farmers’ groups

Inventory credit suppliers identified and system

operationalized

Training for farmers on market power and co-
ops, inventory credit, quality grain production
Training for processors on quality and inventg
control, new product development, relationsh
with suppliers

Information exchange between farmers and
processors in the region

Development of a risk-insurance scheme

50,

ry
ps

Establishment and implementation of a contract

system for demand-driven agricultural research

from the NARS to support this program at the
farm level

Time frame

The project will last five years and will be launched in June 20@4 afregional workshop
involving all actors involved in the millet and sorghum commodity chain.
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Organizational arrangements

INTSORMIL will administer the program of the coordination unit and mteuiechnical
backstopping along with the NARS to agricultural problems as thesrgem This
technical support will concentrate on marketing and food science. Tétists will
perform the economic analysis of the program impact and potential of fujp@aetim

NARS’ scientists will provide technical backstopping on production alslgms emerge
on contract and will participate in forums between farmers, psocgsand NGOs.
Research will provide quality seed of requested varietiestestthical support to the
farmers producing certified seed. The newly developed technolglesontinually be
introduced to the farmers.

The national scientists and NGOs will implement research astrbetween
coordinating unit and NARS.

The role of the NGOs will be to: (1) provide technical backstoppmdgatmers’
organizations, (2) guarantee loans in the two years of the projaawventory credit. (3)
arrange storage facility, (4) support in developing farmers’ rozghons, and (4)
contribute to training farmers in producing quality grain and honoring contracts.
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Food Processing and Marketing
Concept Paper 2

Lloyd Rooney, Bruce Hamaker, Botorou Ouendeba, and Ababacar N'Doye

Summary

Excellent quality pearl millet processed products are beirymofitably by semi-industrial
processors in Dakar, Senegal. Domestic and export demand are intcrizester than
processors can expand their supply. The products range from millettélocouscous to
extruded snacks and yogurt containing millet couscous. The processors recogméezslttee
produce high-quality products and they are trying to improve thigiiezfcy. Access to a
consistent supply of millet with good quality, free of impuritiea isritical factor along with
the need to improve and expand production of processed foods to meet igcdeasands.
These are the exact areas that the four-country contract project is responding t

Processing can be dramatically expanded by a carefully planimadiust to promote
production and delivery of high-quality grains to processors. Procesgbbe educated to
pay more for the quality grains since it will improve theificgfncy. For supply-chain
management to work, the right mix of education and carefullyetadg research
demonstrations need to be put together.

A key component of success in Dakar has been the long-féornisen millet-processing
research and education by the Institut Technologie Alimentaira, (listitute of Food
Technology), which has been supported by numerous agencies including USA#y,
these efforts have paid off in tangible results. Another importactor has been the
economic growth leading to increased demand for processed food proflithtshe rapid
growth of food and food processing in Senegal, the stage is segridicant expansion of
sorghum and millet utilization in the other Sahelian countries.

Introduction

A four-man team of INTSORMIL (International Sorghum/Millet CRSP
ROCHAFREMI/ICRISAT (International Crop Research Institude the Semi-Arid Tropics)

and ITA scientists conducted an intensive 10-day evaluation of proseasDakar. This

report is based in part on this mission, but the team also hasrgigbstaperience in post-
harvest technology of cereals, including sorghum- and millet-processinty guafrica.

The first concept note covers production and marketing of value-addet;gtlais one
focuses on delivery of high-quality grain to processors, enhanceofemqrocessing
technologies, stimulation of entrepreneurial activity, and market development

Millets and sorghum are the most important food crops in the Saleiatries of Niger,

Burkina Faso, Mali, and Senegal. There have been some gains indiedeat-based foods
in urban areas in the last two decades but the predominant food graives Sdhel remain
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millet and sorghum (Fig. 6). The opportunity exists to produce foods from these lezd$ ce
for urban markets to satisfy urban consumers who demand food prddattsleliver
convenience, taste, texture, color, and shelf-stability. Processatsoée able to charge
prices sufficiently high to provide profits to farmers and to othershe supply chain,
including themselves. High-quality domestic products often leaéxfmorts and this is
already occurring in the Sahel.

100% - . .
c
% 75%
c B Wheat
§ m Maize
S 50% — H Rice
S Sorghum
‘ch Millet
S 25% | —
a

O% T T T T T
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Figure 6. National cereal consumption patterns in three Sahelian countries
Source: Adapted from B. Coulibaly, B., 1999, pp. 13-16.

Profitable semi-industrial processors currently produce a rahgeoducts from millet for
the Senegal and export markets that include millet flour, gséiskhal), agglomerated
products &rraw, couscous, tchakri), weaning food, extruded snacks, and a yogurt-millet
product. This has happened over a period of 20 years through the efftres @#negalese
government and a succession of donor-funded projects involving ITA in D3kars, the
stage is set for other countries of the region to benefit from the experdri®esegal.

A major obstacle to expanded production of urban foods is the lack of ateahsiupply of
grain that is clean and of good quality. Progress to develop improvattguains has been
made but the delivery system to provide them to processors has bleiag.laCommercial
grain traders blend many different lots of grain and impuritiesqaite high. All of the
processors in Senegal identified lack of sufficient cleamngaai the greatest need. Thus,
there is a need to bridge the gap between the producer and the processor.
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The way to solve these problems is to use integrated schenmesdase profitability for the
farmers and processors by value-added, supply-chain managementciResehextension
programs are required to promote value-added, supply-chain managendetiveo high-
quality grain. Past figures of large donor-funded processing psagee in large due to poor
linkages with producers and building large state-run processingid¢aciwhich were not
economically viable. The key is to link farmers to processors aréats in general and to
expand urban markets by assisting small processors to grow \mlopieg strong
partnerships with research institutes.

Much needs to be done throughout the region to increase capacityaasgors and
concurrently to produce high-quality products that can expand marketampkes of
successful farmer-processor contracts and processing entekpilisesrve as a model for
others. The project is providing examples of other contracts, andatee of processing
development in Senegal serves as a model for the other three Sahelian countries

The framework described herein is sustainable because wés dry consumer demand and
depends on the value-added supply chain. The approaches outlined in thessde c
notes represent a way to increase farmer’s incomes andhedeng-range goal of reducing
hunger in the region. The broad strategies required are to:

1. Provide supplies of clean, high-quality grain through contracts betwredncers and
processors, to generate profits and enhance production and income.

2. Increase processing capacity and efficiency.

3. Develop business-management and marketing skills.

Value-added supply chain

Excellent food products are being made from sorghum and mitletgever, the lack of a
consistent supply of good-quality grain for processing usually comstrai more rapid
growth. The value-added supply chain includes:

Seed supplier (seed production) — quality and purity
Grain producer

Harvesting

Storage

Handling and transportation

Processing into products

Marketing

NoakwNpE

A consistent supply of good-quality grain at a price that alldves grocessor to make

sufficient profit to share with all participants in the valagled supply chain is an important
goal. This system requires identification of quality usingpéénobjective procedures agreed
upon by all parties. It is inherently difficult for producers andcpssors to understand each
other’s needs and problems. Communication is critically important.
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A major limitation is the lack of high-quality grain in sufeat quantities for processing.
More efficient methods of threshing and cleaning the grain to rersamd and other
impurities are essential. Millets and sorghum grains in iagistnarkets are extremely
variable in kernel size, color, and cleanliness. In the factriindiip, the processors in
Senegal indicated clearly that they want cleaner and lesdlageain. In addition, some
varieties and improved cultivars are available that will leadsignificantly improved

processed food quality. Thalack, a local millet variety in Senduz given excellent
composite bread with increased loaf volume.

Methods to assess quality are required to facilitate supply-chamagement. A set of
standards along with practical specifications for each impogaality criteria is required.
These specifications must be agreeable and practical both to pdudeprocessors. The
cultivar of grain can be determined by mutual agreement. Environwikrodify grain
quality and this must be measurable. Communications among seed pspgucduction
specialists, farmers and processors is required. Contractequieed along with grain-
storage facilities to hold grain throughout the year and also inveatedjt, as described in
Concept Paper 1.

Current status of processing in the region

SENEGAL

As a part of the development of this concept paper, a teamnnizgkiar in January 2003
consisting of A. N'Doye, research director at ITA; B. Oueraelcoordinator for
ROCAREMI; L. Rooney, professor at Texas A&M University; andHamaker, professor at
Purdue University. The group visited key processors and related iedustriDakar to
evaluate the current situation. Information on the leading Dakaegsors is presented in
Table 11. Interviews with processors visited clearly indicates ttihese processors are
expanding their production and cannot keep up with market demand.

An USAID-funded project in the 1980s set the stage for production of highygoallet
products for the urban markets. Though concentrated on a large prgcestithat was
unsustainable due to lack of quality grain supply and market demalmel e, the project
was effective in proposing future steps for the government and helgedol develop
expertise. The subsequent IDRC-funded project successfully dssmstdl entrepreneurs to
begin processing units using equipment developed or refined at ITAinGttequipment
was paid back by processors into a fund for further research and development at ITA.
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Table 11. Semi-industrial processing units visited in Dakar

Name Year start| Products Monthly | Equipment Market
production
of processeq
products
Free work 1994 sounghouf | 12 MT decorticators| domestic
services couscous mills USA
sankhal dryer Europe
arraw granulator
tchakri
Infant food
La Vivriere | 1993 sankhal 24 MT decorticator | domestic
couscous mill USA
arraw dryer Europe
tchakri mixer
sieving
AGC 1992 infant food| 10 MT decorticator | domestic
sankhal mill
arraw dryer
mixer
sifters
Traitement | 1997 sankhal 24 MT de-stoner domestic
Fabrication flour for mill
de Produits bakeries decorticator
Alimentaires Arraw
Yaourt 1997 yogurt with | 3.5 MT new domestic
Jaboot 100 kg per| millets tchakri production | expansion
day (tchakri) (produces plant, to meet
120 MT decorticator, | increasing
yogurt mills, sifters, | demand;
product) steamers export to
other
countries in
region
Profemu 1992 sankhal 25 MT decorticator | domestic
(women’s arraw mill
cooperative) tchakri
COuscous
SONIA millets 15 MT cleaner domestic
puffs de-stoner
Micro Doses ‘CROC’ decorticator
Technologies (snack mill
food) extruders (2)
automated
packager
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Afterwards, there was a targeted effort to assist localldamily enterprise€ where millet
was processed into the traditional foods — fl@ouifgouf), grits Gankhal), and agglomerated
products érraw (agglomerated and drieapuscous (agglomerated, steam-cooked, dried)].

A recent EU-funded project (PPCL) enhanced the ability of psocesto engage in the
marketplace through advertising, business development, and linking socds export

markets. The millet network (ROCAFREMI) provided assistandartber refine processing
technologies at ITA. EWA and ROCAFREMI initiated improved grgirality acquisition

through contracts with farmers. The current regional projecghtior and Millet Initiative,

funded principally by IFAD and administered by Sasakawa Global 200Bamako, is

focusing on modification of equipment (enlargement of agglomerator, fimatation of a

mill to produce fine flours for bakeries, decorticator for continuousiudiérg), capacity-

building, and technical support for the development of new products.

A rapid demand increase for processed products in urban ardas past few years has
enabled the expansion of several family-level businesses intoirsdusirial enterprises.
Most companies have expanded rapidly in the last three yearsomamanies are increasing
the value of millet nine to tenfold by producing high-value packggedlucts [shacks
(SONIA) and yogurt with steamed millet (Yaourt Jaboot)].Thase both fast-growing
companies with a more rapidly growing demand for their productseibakar market than
they can meet. Thus, they are expanding rapidly and simultaneousbtvimgpthe efficiency
of their processing. They are aggressive and willing to pay for improved-ograity

The production of extruded snacks (SONIA) is an integrated opethtibis self-sufficient.

The packaging, drying, flavoring, extrusion, milling, and cleaniggigment were made
locally or by the fabrication unit of the company (Micro Doseshhelogies). The
chocolate-flavored puffs are in packages of 30g sold for 50 FCFAhiidren. An

inexpensive local packaging material works because the producwsoldreapidly. The
company’s two extruders cannot keep up with demand in DakaerAl ldf millet (mainly),

corn, and rice is used in a short barrel-extruder. The comp#&uyldeng a third extruder and
is interested in expansion to other areas.

The yogurt processor (Yaourt Jaboot) is nearing completion of hismiédexxpansion after
starting production in his home in 1997. The new facilities are sspue. The yogurt is of
excellent quality; the processor is committed to securinig-gigality millet and will pay for
it. The cost of yogurt for consumers is significantly reduaadpared to fruit yogurt. The
processor uses advertising and has well-developed goals for expafbkie product is
excellent and all members of the team were eager to consume more of it.

2 Successful processing enterprises have been aid@&hkar by ITA's work with entrepreneurs and in
technology development. A succession of donor€dgndrojects [FAO, USAID, IDRC, PPCL/EU,
ROCEFREMI (regional millet network), Sorghum andlIbti Initiative (SMI)] has provided critical longetm
support.
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The rapid success of both producers of high-end products illustratesadplaitsticated
products, including locally grown grains, can be made profitably wiermpitoper technical
expertise and finances mesh.

The Senegal situation is ideal to demonstrate clearly the advardhgeveloping a value-
added supply chain that links producers to the processors. Additionaémeints in
equipment will improve capacity and allow for improved quality contpackaging,
sanitation, and labeling required for further expansion to sophistieapedt markets. There
is clear evidence that export demand exists, provided adequate high-gtoducts can be
produced.

The respect of these processors for ITA contributions to theiressiowas evident. The
equipment, processes, technical assistance, and inspiration fromd3eé{ bn its long-term
experience in millet product research and development, is a kty ta the tremendous
enthusiasm exhibited by these processors.

NIGER

In Niger, the Niger Agricultural Research Institute (INRAN) food techgwlanit has a long-
term relationship with INTSORMIL/Purdue scientists. In 1996, wagsistance from
INTSORMIL and the Niger InterCRSP project, a sorghum/milletrepreneurial-scale
processing unit was put in place consisting of a mixer, aggléondta process couscous
and dégué), steamer, and solar dryer. Later, a commeralalescorticator, mill, and larger
solar drier (with INTSORMIL support), and de-stoner (with ROCENMREupport) were
added to finish a complete entrepreneurial-scale cereal processing The process was
organized to produce high-quality agglomerated products to compete withtechpor
couscous.

The INRAN/INTSORMIL co-developed sorghum hybrid, NAD-1, was prinitypased as a
pure grain source for good product quality. Market testing was@wo®eMT of this NAD-1
product with highly encouraging results. Two large expositionse vggven that have
generated substantial interest in the products and hybrid. CuyrdNiRAN food

technologists are working closely with entrepreneurs with help fiteenSorghum/Millet
Initiative and INTSORMIL to develop a commercial market for the procdesselucts.

BURKINA FASO

The main millet-and-sorghum-processed products found in Burkina Fasieeoeicated
grains, flour, and drinks (beer-type) marketed in Ouagadougou. Ratorsi and mills are
widely used in small-family processing units. One entreprenesr,2dundi, owns a semi-
industrial processing unit equipped with appropriate machines to produsieetinproducts
(biscuits, cakes, and infant food).
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For several years, local processors have received backstopmm@fRAD, ROCAFREMI

and the national research institute through their food technology tabyorahe de-stoner
developed by ROCAFREMI is currently being tested in Burkina Fa&owell-organized

association of grain processors exists in Ouagadougou.

MALI

The INTSORMIL CRSP initiated research in Mali in 1979 to idgrthe factors affecting
the utilization quality of sorghum and millets. In the early 19809pod-technology
laboratory was developed at the Institute of Rural Economics (IEHuipment for
processing and quality evaluation was provided, and several scievgrgtseducated in the
area of food technology. The laboratory provides inputs into the IE&img programs in
millet, sorghum, and other grain. Food-product development has been a contifioihg e
along with characterization of varieties for value-added properties.

The laboratory has provided assistance to many small processborslated users over the
years. There is a modest amount of equipment to develop and evabdfgoducts as well
as quality assessment. There is a need for more trained perandrsstlected equipment for
processing.

Several prototype products developed in the IER Food Technology iratluding a millet-
cowpea weaning food, decorticated, parboiled rice-like products and composite-floars
produced on a small-scale industrial basis. These attempts rfalety because of the lack
of a consistent source of clean grain with uniform size and coloffemaf offensive odors,
sand, and other impurities. A medium-size dry milling operation fazenand sorghum
failed for the same reasons. Yet small artisans (housewseesnue to make money by
selling high-quality maize meal, flour, and grits in the Bamaka.a They have access to a
supply of good-quality maize.

Early in the program, the goal was to improve the yield and guafitsorghums by
introducing an earlier-maturing, white/tan plant sorghum. Howeves, Vhriety was
susceptible to head bugs and mold and could not be processed intortahditdd products.
N'Tememissa, a photosensitive variety that avoids head bug and masdsieleased. It
demonstrated excellent processing properties and has been idesdggyvpd, stored,
handled, and processed for composite flours, decorticated rice-like modundtsold as a
clean food type of sorghum on a limited basis in Mali. The proof of iptentias been
demonstrated. The improved quality was appreciated by consumeitsowdlot the products
and even the clean white sorghum.

Lessons learned — summary of what we know
The stage is set to build on the strengths and the experieimegl geom recent successes.

The need for value-added, supply-chain management as describeddodinsent should
result in expanded markets for these grains that can gempedditability along the supply
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chain. The process is evolutionary and will require assistaooerfrany sources over time.
Several key observations follow:

More on quality

 There is a need to create a value-added chain where everyoektsband to foster
collaboration among farmers, processors, and developers of new sattetieghout the
value-added chain.

 Most NARS have crop improvement programs that are actively imgpriwith food
technologists to identify and improve end-use quality of major crops.

* Quality is a central focus of the most successful process@rakar. High-quality grain
is lacking. Most but not all processors expect to pay for imprguedity grain. They
need to be shown how much increased profit can result from increagedgply and
guality management.

» Assistance is required to develop standards that are pradtiggiain and end products.
This will become important in defining quality grain.

* Processors lack facilities to store and manage grain. Congaeiih cooperatives has
been initiated and must evolve. These cooperatives have become invoblednimg
and storage.

Food processing

* In Senegal, thriving businesses have developed that are seepsmhbbve the original
micro-enterprises. These businesses have generated income and propidgment
mainly to women. Urban markets for millets/sorghum-based produretsexpanding
rapidly.

» Large-scale processing (high-capacity, modern production of sorghdmmillets) has
not worked in the past and will not work today. This has been shown forAfrastn
countries. Many examples of failures exist in Senegal, Mali, Niger, andathetries.

» Associations of processors comprised primarily of women areowimg processes and
quality. They recognize the need to secure better sources of quality grain.

 The long-term encouragement and technical support provided by ITA m@Gsisa
critically important for success, as in Senegal. Effectiationships with research
institutions are necessary to support the industry.

* OQutside of Senegal (in Niger, Burkina Faso, Mali), the curremt kef commercial millet
and sorghum-processing is quite low. Additionally, the buying powerbainuconsumers
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is less than in Dakar and other urban centers in Senegal. Howeable consumer
markets exist for convenient processed foods that undercut moreiogxsityed foods or
appeal to traditional tastes. A range of products of type and phould attract even
lower-income buyers. Lastly, though poor, countries of the regioncanently
experiencing growth that should translate as more consumer$larara want to buy
easy-to-prepare processed foods from millets and sorghum.

Technology transfer

* Technigues and equipment developed in Senegal are appropriate fagite and
should be helpful to other countries. ITA in Senegal is a far mibwranged institute in
food science than is available in the other Sahelian countries.hidEfextensive trained
staff and processing laboratories. ITA has facilitated a mapel development among
the food processors.

* Equipment is generally available for small-scale processimg more technical
assistance is required to assist entrepreneurs to develop prototgpestpr This is
especially true for upscale products, i.e., snacks, breakéastls, and ready-to-eat
porridges.

* Financing for equipment and infrastructure is required but should rotladout. The
successful businesses in Senegal started very small and expanuiefitesnd demand
allowed.

* Business-management training was a significant input for Dakaessors for expansion
and successful evolution of their enterprises. Workshops, practaaing, and
interactions facilitate growth.

* Advertising and promotion were important to increase sales in therDaarket.
Substantial activities in this sector were undertaken as aopaéine EU-funded PPCL
project to educate consumers on positive aspects of millet products.

» More NGOs with food-technology expertise are needed to edultaphases of the
emerging food-processing industries.

* Product market predictions cannot always anticipate market lgrowor example, the
US tortilla industry today is a multibillion-dollar industry. Lekan 40 years ago it was a
cottage industry initiated by Mexican immigrants. These imamty cooked corn in the
garage in a #10 wash tub with hand-processing and packaging fan saeimmediate
vicinity. In a few years, a number of these enterprises grew into millidaragierations.
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Grain supply, processing, and marketing strategies

The cornerstone of this concept note is to use value-added, supply-chain management
principles to provide a consistent supply of clean, high-quality grain for production of good-
quality processed products ranging from flour and grits to sophisticated snacks and ready-to-
eat items. Strong linkages will be established between farmers’ asgntaand processor
groups to produce and deliver increased quantity and quality grain podtessors. In turn,
the processors will generate sufficient increased profits tofgrayers higher prices. The
increased incomes and expanded markets developed by processaltswvilhem to finance
better equipment and improve processing practices that will peexpbrt market
expansior’’

Critical to the contracting activities proposed between farnzerd processors is the
realization that processors must be assisted to expand mankgtgfity millet and sorghum

products. Contracts leading to increased farmer profits will walli with a healthy and

growing market for their grains. Successful models of processarketing consistent high-
quality products include the yogurt and extruded products in Senegal.

An important lesson learned in Senegal was that processors bswaressful because they
(1) had access to appropriate, modern processing technologies, anéré2romstantly
backstopped by ITA. Entrepreneurs started small in nearly easgy, but their ability to
successfully expand depended on these two inputs. The initial barrsdatashing basic
equipment was usually facilitated through ITA with a payback sehecorporated into the
loan. Throughout the region, a similar approach is likely to be igitrededed. Later,
successful businesses will be able to expand and new start-ujpe wwilbre forthcoming, as
has been the case in Dakar.

A modest strategy to assist processors and expand markets could include:

» A strengthening of NARS food-technology laboratories with aoldti basic pieces of
processing equipment and training/backstopping. Probably this would include a
agglomerator for Mali and Burkina, a dryer for Niger, and a dexatdr for Burkina
Faso.

» Assisting a few entrepreneurs in each of the countries tauebasic processing
businesses.

* Ensuring close working relationships between NARS’ scientists aadegsors for
processing competitive, quality products.

3 Another view is that the processors will need mamtve involvement in getting equipment. Modesbants
(only one to two per country) of key new technologntrepreneurial-scale processing equipment (i.e.,
mechanized agglomerator and dryer) could be provitea revolving (payback) basis to a few entrepues
whose enterprises act as models for others. Fhistito be designed as a scheme to give equipme@nivate
businessmen but contrarily to get these new tecigied out to the commercial sector and to primegtiap

for successful commercial enterprises.
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These activities will stimulate an expansion of processing létnaind sorghum products in
the region, as is already occurring in Senegal.

Quality grain supply
A strategy to obtain quality grain for processors is:

» Cleaning

Implement grain-cleaning machines at both the producer/coopeaativerocessor
levels.

- Training in the region for processors to take on certain clggmiactices to obtain
quality products.

- Work with processors and suppliers to obtain objective data on theasec
profitability and consistency obtained by a clean grain sample.

- Conduct a test run of a contract system to provide a quality gwgply to the
processor. Let each player in the supply chain determine the benefit of suana syst

+ Standards

- Refinement and implementation of consistent grain and end-produdastaif ests
will be uniform in the region, but application will differ within the region.

- Simple standards objectively applied will be implemented fofectVe
communication among participants in the supply chain.

« New varieties

Select varieties that have documented processing improvemespefic products
increase them through farmer’s cooperatives and plan-test péttifis processors.
The economic analysis will be made to assess the profits.

Characterization of new cultivars being developed in NARS'ABC's breeding
programs for value-added production and processing.

Adoption of new varieties from breeding programs. This is @ teaget improved
varieties to market (e.g., Thialak in Senegal, NAD-1 sorghum hybrid in Niger)

Increasing processing capacity and technology.

Where specific quality varieties are needed, contracts lvé developed to
accommodate processors for varietal specification.
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- Effective communication of grain attributes and importanca@kased grain yields
in terms of profitable products per hectare will be needed.

Increasing processing capacity
A modest strategy to increase processing activities is:
* Improving the ability of NARS food-technology units to assist entrepreneurs.

- Complete entrepreneurial-scale processing units for each rgoN®&RS. All
currently have at least some grain processing equipment.r, Nbgeexample, now
has a complete unit for processing high quality flour, grits, agglomerated
products. This unit is successfully being used to demonstrateaamemtrepreneurs
and has been used to optimize processes and products as well as far peotiat
testing. Processes are ready to be transferred to treepgector. A good, basic
processing unit, as found in Niger, should have the following equipment items:

Grain cleaner and de-stoner

Decorticator (de-huller) and flour/grit mill

Agglomerator

Steamer

Dryer (ideally the newly designed dryer being developed by ITA)
Low-cost packaging machine

An additional consideration for all four countries would be a small,dost-extruder to
process simple snack products.

Development of human capital in the processing industry

* ITA/Senegal, with its history of appropriate equipment development, ghoealviewed
as a center to provide leadership for equipment acquisition and refine@eperience
in prototype development of the dryer and agglomerator can be utihzéte iother
Sahelian countries.

» Assist a few entrepreneurs in each country to develop compegtitieessing businesses
with potential to expand. This could include:

- Identifying two to three entrepreneurs in Niger, Burkina Fasd,Mali, preferably
with experience in cereal processing and some technical know-hostartoor
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expand existing small-scale commercial processing thitsn Senegal, the focus
will be on expanding capacity to meet growing market demand.

- Training of entrepreneurs in processing methods at NARS fadohdeogy units.
Entrepreneurs will then have limited access to the unit to mogexlucts and
market them.

- Create a mechanism whereby the few entrepreneurs ideéndifieve can obtain
equipment (primary items followed later by more sophisticatdstif warranted).
One idea is through credit-lines (from donor) with a payback rsyttat is used to
support NARS research/extension on processing. This systemffeeisvely used
in the IDRC/ITA project in Senegal. Or the payback system couldseé to support
the purchase of other pieces of equipment for existing or new poogedhis
system was used by the ROCAFREMI regional project on millet progessin

- Continue existing work through processor associations to support ang #ss
commercial processing of high quality, competitive millet and sorghum poduc

. NARS units will have an additional role of solving technical probldmymscontract
through the project, as well as continual refinement of processeseamcgroduct
development.

Business and market devel opment

Following initial training of processors and setting up of commetmnds, there will be an
implementation of business and marketing training of entreprendisse activities were
important to the growth of millet-based products in the Dakar marketdevelopment of
effectively run businesses. A strategy will be to:

* Advertise in the print and television media the benefits of buyareglly-produced
sorghum and millet-based products in terms of their high quality, oenae, and
healthfulness.

» Conduct training seminars or workshops, mainly at the local levellbwtat the regional
level, on topics that will improve business profitability and product iyuand
marketability. Both domestic and export markets should be condiddtgamples of
topics are bookkeeping/accounting, sales and distribution, quality eraeag
sanitation, export market regulations, fortification, and packaging/labeling

“ Another proposal to be discussed is the localidation of three to five mechanized agglomerators
(approximately $7,000 each), and perhaps the ITgighed dryer.
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Additional considerations

Systematic exchange of information within and among countries is critical.

Coordination and collaboration with other existing donor-funded related {wojec
especially the Sorghum-Millet Initiative.

Increased value of processed by-products for the animal feed industry neegsitsueel.
- Nutritional analysis of bran and other waste streams.

- Increase value of by-products (e.g., bran).

- Coordination of processors with the animal feed industry to sell by-products.

Advisory and technical backstopping.
Conclusions

The stage is set for significant expansion of food and feed utilization of sorghum and millets
in West Africa. The technologies exist to allow for rapid production of food and feed
products with sufficient value to allow for profits for the entin@@y chain. New products
from improved quality sorghum and millets can compete with exgjsbods because of new
processes and improved management skills.

The need for contracts, credits, management of storage systergsagth an understanding
of storage costs and related problems is necessary for prdgeeegal is serving as a useful
model of what can be done in the Sahel. It is important that Sefaegars benefit more
from this rapid growth of processors as they are increasing the supply of guaility.

Some limited funding will be required to provide equipment to the NARS&ch country to
enable them to have adequate pieces of equipment that would allow foedsmrscand
potential food processors to develop prototype products. This would varygattme four

countries but would be limited to critically needed equipment to cetepheir capabilities.
The sorghum and millet initiative has provided some useful equipmentis@nticipated

that the needs would be relatively small. The project should psdential processors to
use pilot-scale equipment in the respective national laboratoriehedpdthem to obtain
financing for specific equipment neefs.

The major requirements will be for training and education of persoometeract with ITA
to obtain information relative to processing equipment and technoldgiesan be adapted
to local conditions. This will enable national laboratories to provaséstance in processing
and related activities.

“5 Presently programmed to last through 2004.

“8 This approach also avoids the persistent probfedeveloping countries of turning would-be entreptes
into perennial searchers for subsidized inputs, thieo feel little pressure to become more efficand cost-
conscious producers.
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New upscale products and feeds rely on a consistent supply ofabhsgood-quality grain
at competitive prices. Thus, high-quality sorghum and millet food prothattsompete with
the convenience, taste, texture, color and acceptance of foods freat, wnaize, and rice
need to be available at affordable prices. Grains from thdrexisiarket channels cannot be
used to produce profitable high-quality foods on a consistent basis. €imgtia necessary
to obtain adequate supplies of quality grain. This is especially true for sorghum.

The management of grain-supply chains is necessary to allowsphmfiall participants and
is a way to deliver new cultivars and technologies to producetisegocan service markets
that are reliable and profitable. Management of supply chaindfisulli but progress is
happening across West Africa, especially in Senegal, wherg pnacessors have developed
profitable products and are more willing to pay for improved-quality grain Gargssing.

The challenge ahead is to promote and expand the necessarygatigarand structure to
develop systems of seed and grain production, harvesting, handlingtoaage that utilize
the new improved varieties to provide profits for all along the sugmync The pieces of
the puzzle are now available. The next essential step is tmlassthe complete supply-
chain management system.

This requires expanded education and knowledge of market standards;tspatrd strong
interactions among the components of the system. The challemgeaisbut progress is
occurring in West Africa, Central America, and other pladdse development of new
cultivars is critically important to improve the quality of the grdin.

Feed utilization is a necessary component of the system. Femudsnaian utilize lower-
guality grains that cannot be used in food products and will absorb addpi@ukiction

beyond local food demands. Chickens cannot be fed without a consistent sugalyn |

year. The same is true for food products that must be available at all tirhesyeft.

*" The partially photosensitive variety N'Tenemissa its derivatives in Mali have enhanced qualitst aan
enable farmers to supply markets in urban areasusecof its superior quality.
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