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SUMMARY STATEMENT
 

Urban centers are expanding rapidly in Zaire, creating a need for expanded
 

commercialization of cereal grains. Zaire imported 150,000 metric tons in 1974
 

but is striving for self-sufficiency in Maize. An improved marketing system
 

will help to achieve this goal.
 

Urban consumption of maize is projected within an approximate range of
 

360,000 and 470,000 metric tons in 1985 which is nearly double the estimates
 

for 1975.
 
The current maize marketing system is underdeveloped. Deficiencies exist
 

in means of evacuating from villages and entry of maize into commercial channels.
 

Storage facilities are minimal. Insect losses are high. Facilitating functions
 

such as financing, providing marketing information, and determining market
 

quality have had only rudimentary development.
 

The Government of Zaire established a national cereals agency (ONACER) in
 

1974 with responsibility for improving the marketing system for cereals.
 

ONACER's responsibility also includes participation in formulation of national
 

policy for cereal production and marketing, price stabilization, and control
 

of cereal imports. In its early operations ONACER has involved private traders
 

in marketing functions under close surveillance by the cereals office. It is
 

recommended that involvement of private traders under regulatory control by
 

ONACER be extended at a rate consistent ,ith development of an orderly, disci

plined marketing system.
 
A harvesting-storage-transportation strategy for maize is recommended in
 

this report. Storage includes (1) crib-type facilities at village selling sta

tions, (2) collection point ficilities initially for transit storage of bagged
 

grain with provision for expansion to bulk storage at a later time, and (3)
 

facilities at major mills for storage of maize and flour stocks. It is re

commended that a minimum of 10 collection station facilities be developed as
 

soon as possible for operation by ONACER.
 
Insect infestation is a major problem at all points in production-market

ing channels. Charcoal fires placed under village storages are used to dry
 



maize and to discourage insects. Chemical treatment is used in warehouses in
 
some cases. However, control measures are not sufficient for effective elimin
ation of distructive insects. Detailed recommendations for control of insect
 
infestations and other forms of product losses are incorporated in this report.
 

A critical short-run objective of ONACER is the establishment of a means
 
of purchasing maize at the villages and moving it through the marketing system
 
to consumers. The urgency of this task justifies heavy short-run participa
tion in marketing by ONACER where this is expedient. In the longer run it is
 
recommended that the National Cereals Agency promote the development of private
 
trading in anticipation of ONACER's marketing and handling a maximum 20 to 25
 
percent of market supply each year. ONACER stocks should be used to counter
 
sharp price fluctuation. Purchasing and selling operations of ONACER should
 
be geared to establishing announced minimum prices for producers and maximum
 
market prices to consumers.
 

In the shorter run, increased official prices to producers are recommended
 
to encourage expanded commercialization. Increases in marketing margit,s are
 
recommended in some instances. A pattern of differential prices crudely reflec
ting transportation and storage costs is also recommended.
 

When self-sufficiency is achieved, ONACER should consider a buffer-stock
 
policy to provide year-to-year minimum carryover of maize to offset major flucua
tions in domestic production and world market conditions.
 

Additional longer-run recommendations include; (1) improving transporation,
 
especially the rural road system, (2) improving credit availability for private
 
traders and processors, (3) systematically developing marketing information,.
 
and (4) providing a means of intermarket communication.
 

Facilities and equipment for handling and preserving maize in marketing
 
channels are deficient in Zaire. However, the priority needs are in (1) devel
oping operating and management skills in marketing personnel, (2) developing
 
information inputs for sound policy decision, and (3) providing current supply,
 
demand, and price information (along with a system for intermarket communication)
 
for the effective operation of a national marketing system. Priority recommenda
tions for international assistance include providing (1) technical and management
 
consultants, (2) in-country training programs for ONACER personnel and private
 
traders, (3) opportunities for attendance of selected Zairois at international
 
short courses, and (4) longer-term graduate training of key personnel at foreign
 
universities.
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FOREWORD
 

This is a report of a study of maize marketing in Zaire conducted by Kansas
 

State University under contract AID/ta-C-1162.
 

The request for the study originated with the Government of Zaire and USAID/
 

Kinshasa. Dr. Richard Phillips of Kansas State University, during a preliminary
 

visit to Zaire in March, 1975, developed a "proposed scope of work" for the study
 

(Appendix I-1) which was subsequently carried out by a University team consisting
 

of Dr. L. Orlo Sorensen, Team Leader and Economist; Mr. John R. Pedersen, Entomolo

gist, and Grain Quality Specialist; and Dr. Norton C. Ives, Engineer.
 

ix 



I. INTRODUCTION
 

A stable and efficient maize marketing system in Zaire will provide
 

motivation for increased maize production. Marketing is not a passive element
 

in economic development to be provided after surplus production has occurred
 

but is a stimulant to increased output. National marketing systems do not
 

develop spontaneously as need for marketing services occur. Positive action is
 

necessary to provide rules to govern marketing procedures, develop uniform con

tracts, provide infrastructure and, in many cases, provide marketing services
 

directly. The Government of Zaire is taking steps to provide better marketing
 

services.
 

Marketing systems and marketing needs are different at various stages of
 

development of an agricultural or food system. Kreisberg and Steele (6) provide
 

a stage classification of agricultural economies that is useful in systematic
 

identification of cereals marketing problems. The three stages of development
 

identified are (1) traditional subsistence agriculture, (2) transitional produc

tion-oriented agriculture, and (3)market-oriented agriculture.
 

Countries with transitional, production-oriented agriculture (e.g. Zaire)
 

have rapidly expanding urban populations. Production of food crops is a pri

ority activity in development plans. As commercialization increases, marketing
 

and distribution constraints emerge. Markets are no longer limited to local
 

transfers from producers to consumers. With greater distance to market, addi

tional exchange arrangements are required. Facilities for physical handling
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and storage are required. Public policy is brought to bear in the further
 

development of marketing systems.
 

Merketing problems in Zaire include obvious deficiencies in storage and
 

transportation. Less obvious problems exist. Original sale and resale risks
 

are high because marketing channels are not well developed. Marketing margins
 

are high because many of the system's functions are not yet adequately performed.
 

Additional stress on a developing marketing system in Zaire has been crea

ted by removal of expatriates from ownership and management positions. Market

ing and management expertise and at least a part of the capital investment de

veloped by expatriates have left Zaire at a time when those resources are much
 

in demand.
 

The Government of Zaire took positive action in the marketing of cereals
 

with an executive order creating the National Office of Cereals in January 1974.
 

One purpose in creation of this office was to provide an administrative force
 

for the development and expansion of a marketing system ftor cereals. Develop

ment of recommendations concerning the many policy issues related to production,
 

pricingj, and marketing of cereals is included in the responsibility of the
 

National Office of Cereals. Stabilization of prices and market channels are
 

priority items in marketing system development. Although price risk may have
 

been diminished by establishment of official prices in Zaire, many other dimen

sions of price must receive further consideration.
 

Facilities for storage are characteristically insufficient, especially
 

when increased commercialization occurs. Management of storage stocks needs
 

improvement at all market levels in Zaire as evidenced by almost universal
 

insect infestation, rodent damage, existence of breeding places for insects and
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lack of stacking techniques to facilitate inspection, inventory and insect
 

control.
 

Problems exist in the development and communication of marketing informa

tion. This has great significance indeveloping a national marketing system.
 

Financial credit for investment in trucks, warehouses and for inventory appear
 

to be restraining factors in expansion of volume of maize commercialized.
 

Clearly and universally recognized deficiencies in road transport exist
 

in Zaire. Substantial deterioration in the road system since national indepen

dence in 1960 is reported. Reports (for example, 4, Vol. II,Annex 4, p. 5)
 

indicate greater impact of road deterioration on rural roads than on roads which
 

connect major cities.
 

Transport charges on the river/rail system are not high, perhaps because
 

of subsidy to the system. Rates are established on the basis of thirteen clas

sifications of. freight. Maize receives very favorable rates.
 

Estimated freight traffic on the rail system in 1974 of 2,276,000 metric
 

tons is expected to increase to 3,478,000 tons by 1980. River traffic is expec

ted to expand from 1,388,000 tons in 1974 to 2,336,000 tons in 1980 (8,p. 39).
 

The river/rail system appears capable of handling increases in maize commer

cialization, assuming good management of the system and normal levels of main

tenance and improvement in future years.
 

This report and the recommendations embodied in the report are concerned
 

with marketing performance and marketing efficiency, and the application of
 

public policy in the marketing of maize in Zaire.
 





II. PROJECTED NEED FOR NARKETING SERVICES
 

The projected need-for marketing services for maize is based on several
 

factors including population size and distribution, location of cereal grain
 

production, and geographic differences in consumption patterns resulting from
 

differences in food preferences. Each of the main factors determining need
 

for marketing services (population, production, and consumption by area and
 

major population centers) for Zaire is discussed here. Projected trends in
 

relevant factors are related to probable growth in need for marketing services
 

to 1985.
 

A. Population and Projected Growth
 

The last census of population in Zaire was made in 1970 by the Institut
 

National de la Statistique (INS). Total population at that time was estimated
 

at 21,637,876, of which 20,705,834 were nationals and 932,042 were foreigners.
 

The effect of Zairianization on the total foreign population is not known. A
 

reduction is expected, but tha extent of reduction is uncertain. Another fac

tor which could lead to an upward bias in the population estimates is popula

tion migration said to be occurring at the time of the census. As a result,
 

concern for double counting has been expressed. However, no means for evalua

ting the above or other possible data errors were available. Official INS and
 

Department of Agriculture estimates of population are used in this report.
 

The average population density in 1970 is variously estimated at between
 

8.4 and 11.0 persons per square kilometer (km
2). An average density of 7.26/km

2
 

was calculated for the rural population in 1970. Population density by district
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Total urban and rural population by province for 1970
is-shown in Figure II-A. 


is also shown in Table 1. An urban population of 4.7 million (21.5%) and 
rural
 

population of 17.0 million (78.5%) were reported in 1970.
 

The total population in agriculture in 1970 was estimated at 16.1 million
 

persons, or 74.5 percent of the total population. There were an estimated
 

2.9 million farms (exploitations) and 5.48 persons per 
farm reported for 1970
 

In 1980, a total population of 28.7 million is estimated
 
(see Appendix II-1). 


by Institut National Statistique with urban population 
at 10.2 million (35.4%)
 

Projected population estimates
and rural population at 18.5 million (64.6%). 


assume an annual population growth rate of 2.81 percent from 
1970 through 1975
 

and a growth rate of 2.91 percent from 1976 through 1980. Population estimates
 

by province for 1980 are presented in Appendix 11-2.
 

Table 1. TOTAL HUMAN POPULATION BY PROVINCE-REPUBLIC OF ZAIRE 
1970
 

Total Urban1) Rural
 

Population % Population % Population %
 
Province 


100
6.1 1,323,039
1,323,039
Kinshasa 

1,211,807 80.6
 

Bas-Zaire 1,504,361 7.0 	 292,554 19.4 


1,546,598 82.6
 
Kasai Oriental 1,872,231 8.7 325,633 17.4 


2,189,424 90.0
 
Equateur 2,431,812 11.2 242,488 10.0 


1,860,761 76.4
 
Kasai Occidental 2,433,861 11.3 	 573,100 23.6 


11.6 2,299,909 88.4
 
Bandundu 2,600,556 12.0 	 300,647 


29.6 1,938,872 70.4
 
Shaba 2,753,714 12.7 	 814,842 


14.1 2,882,857 85.9

Haut-Zaire 3,356,419 15.5 	 473,562 


312,657 9.3 3,049,226 90.7
 
Kivu 	 3,361,883 15.5 


4,658,522 (21.5) 16,979,354 (78.5)

Rep. of Zaire 21,637,876 (100.0) 


Republic du Zaire, Institut National de la Statistique, 1970.
Source: 

1)Urban population figures include 11 major cities and 68 secondary centers.
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Using the indicated rates of population growth, estimates of the total,
 

urban, and rural population in Zaire, 1970 through 1985 are calculated as shown
 

in Table 2. These estimates indicate a relative growth in urban population
 

from 21.5 percent of total population in 1970 to 46 percent in 1985.
 

Estimates of total, urban and rural population by province by year, 1970
 

through 1985, are shown in Appendix 11-4 for provinces specifically involved in
 

major maize production and consumption.
 

A general rate of population increase of 2.86 percent was reported in 1970.
 

The migration from rural to urban centers has had a tremendous impact on the rate
 

of increase in urban areas. After independence in 1960 and the removal of strict
 

control regulating movement, expansion in urban areas was rapid. In 1958, Kinshasa
 

had a population estimated at 380,000. The population increased to 1,280,000 by
 

1970. This yearly growth rate of nearly 11 percent is used by INS in projecting
 

the 1980 population. The rate of growth is a combination of a high birth rate
 

plus population migration.
 

Kinshasa is not unique in its rapid expansion. Estimates indicate that
 

Kananga has increased at an annual rate of about 13 percent and Kikwit and Mbuji-


Mayi at annual rates of 16 percent or more. Population increases for the five
 

largest cities in Zaire between 1958 and 1970 are shown in Table 3.
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TABLE 2 	 HUMANPOPULATION FOR ZAIRE1970-1985
 

Year 
Total 1) 

Populationi) 
Urban 

Population2 % 
Rural 3) 

Population % 

1970 21,638 4,659 21.5 16,979 78.5 
1971 22,246 5,029 22.6 17,217 77.4 
1972 22,871 5,431 23.7 17,440 76.3 
1973 23,514 5$867 25.0 17,647 75.0 
1974 24,174 6,340 26.2 17,835 73.8 
1975 24,854 6,853 27.6 18,001 72.4 
1976 25,577 7,410 29.0 18,167 71.0 
1977 26,321 8,016 20.4 18,306 69.6 
1978 27,087 8,673 32.0 18,414 68.0 
1979 27,875 9,388 33.7 18,488 66.3 
1980 28,680 10,267 35.4 18,414 64.6 
1981 29,501 11,010 37.3 18,497 62.7 
1982 30,344 11,928 39.3 18,416 60.7 
1983 31,212 12,929 41.4 18,283 58.6 
19q4 32,105 14,018 43.6 18,087 56.4 
1985 33,023 15,204 46.0 17,819 54.0 

1) Population calculated with rates of increase as follows: 
 1970-1975 2.81%,
 
1976-1980 2.91%, 1981-1985 2.86%.
 

2) Urban 	population from Appendix 11-2 using variable rates of increase.
 

3) Corrected to that reported in Appendix 11-2.
 

TABLE 3 POPULATION INCREASE IN FIVE CITIES
 
IN ZAIRE, 1958-1970
 

Population (xlOOO) Percent
 

City 1958 1970 1970 over 1958
 

Kinshasa 368 1,323 359
 

Lubumbashi 169 318 
 188 

Kisangani 110 230 209 

Kananga 107 429 401 

Mbuji-Mayi 40 256 640 

Source: 	 "Les Statistiques D6mographiques en Rfpublique D6mocratique du
 
Congo, Congo-Afrique, NQ 47, Aug-Sept. 1970.
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With the exception of Kinshasa, urban rates of growth have diminished from
 

that of the 1958 to 1970 period. Urban population distribution (1970) for
 

cities by region is shown in Appendix 11-3.
 

Projected annual rates of urban population growth by provinces (Shaba, 5.5
 

percent; Kasai Oriental, 6.7; Kasai Occidental, 8.23; Kinshasa 10.78 and others
 

7.036) result in urban population estimates in 1985 for Shaba, 1.819 million;
 

Kasai Oriental, .865; Kasai Occidental, 1.877; Kinshana 6.145 and for all other
 

provinces, 4.498 million people. Estimated urban population for selected prov

inces by year 1970 through 1985 is reported in Appendix 11-4.
 

B. Production of Maize
 

Maize is produced throughout Zaire largely on small farms by traditional
 

hand-cultivation methods. Average yields are low, ranging from 325 to 1,000
 

Kg/ha. Data on yield and production are fragmented and, in some cases, contra

dictory. Production data reported in several sources were examined in an effort
 

to build a consistent series of historical production data by province that
 

would provide a basis for projecting maize production into the future. A his

torical data series for the 8-year period 1968 through 1975 by province is re

ported in Table 4, along with projections based on the reported 8-year series.
 

Projected production figures in Table 4 reflect a trend estimated from
 

available data and do not consider possible new inputs either of capital or
 

technology in the immediate future period for which maize production is projected.
 

Production increases do not reflect increased price incentives or an improved market

ing system. An effective program to introduce new seed, fertilization, market
 

improvement and price incentives will expand production and commercialization at
 

a faster rate than indicated in Table 4.
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WABL4 4. REPORTED MAIZE PRODUCTION BY PROVINCE 1968-1972,
 
ESTIMATE, 1973-75 AND PROJECTED 1976-80 AND 1985.
 

- 1,000 Metric Tons -


Province 19681) 19691) 19701) 19711) 19721) 19732) 19742) 19752) 1976 3 ) 1977 3 ) 1978 3 ) 1979 3 ) 1980 3 ) 1985 

Bas Zaire 50 45 38 35 42 35 33 31 29 27 24 22 20 11
 

Bandundu 65 64 54 66 72 68 69 70 72 73 74 76 77 84
 

Iquateur 43 45 35 48 44 46 47 48 49 51 52 53 14 60
 

Haut-Zaire 40 45 45 45 39 43 43 43 43 43 43 43 43 43
 

Kivu 36 27 23 30 26 28 29 29 30 31 31 32 33 37
 

Shaba 50 51 54 564) 584) 60 §2 64 66 68 70 72 74 84
 

Kasal Occidental 34 35 37 39 51 50 53 56 59 63 66 69 73 89
 

Kasai Oriental 43 45 44 55 64 62 66 69 73 77 80 84 88 108
 

TOTAL 361 357 330 3744) 3964) 392 402 410 421 433 440 451 462 516
 

Sources: 1)	Les Superficies, Ia Production et le Rendement des Principales Cereales Cultivees au Zaire, 1968-1972, Rep.
 
du Zaire, Dept. de l'Agriculture.
 

2) Estimates 	based on the following reports:
 

Republique Dcmocratique Du Congo, Pr~sidence.do la R6publique, Office National de la Recherche et du
 
Dfiveloppement. Annualre Statistique 1958-1969 par L'Institute National de la Statistique Nouvelle Shrie
 
No. 1. Kinshasa Septembre 1971 (Minist6re de l'Agriculture.)
 

Productions Agricoles en Republique du Zaire, Rep. du Zaire, Dept. de l'Agriculture.
 

Personal Communucatlon: W. Stern Agricultural Attache, Kinshasa, Zaire (June 10, 1975) 

Dept. de I'Economle Nationale. Conjoncture Economique Noll ct No. 12. and Dept. des Finances Listing 1972
 
1972 des Importations, Direction des Douanes.
 

Banque du Zaire Annuale Report, 1972-73.
 

Dept. of Agriculture, Republic of Zaire.
 

IRBD Agricultural Sector Survey PA-1lfa, Vol III Annex II 

"Ls Problecs de la Promit ion do I'Agricult tire". Conference Donn~e par le Citoyen Kayinga Onil N'Dal, 
Commissaire d'Etat 5 I'A;riculture, InsLItut "Nakanda Kabohi", Session Hobutu Seso Seko, Septembre 1974. 

Kanmlanga Hulumba Kapuku )hoy; (1973): Le Mriis nu Zaire. Memoire Univeralte National du Zaire, Campus de 
Kinshasa, Faculti des Sciences Agronomiques, 153 p. 

3) Projected 	from 1968-1975 trend
 

4) Adjusted by K¢SU team.
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Zaire Department of Agriculture estimates of hectarage, production and
 

yield by province of maize, rice, wheat and other cereals, 1968 to 1972 are re

ported in Appendix 11-5. Small farms, scattered distribution, lack of commun

ication and other estimating difficulties make the collection of reliable produc

tion information extremely difficult.
 

C. Consumption of Maize
 

Maize is used in Zaire primarily for human food in the form of maize flour,
 

for seed, and for beer production (brewing grits). Since 1960 the quantity of
 

maize consumed in Zaire has exceeded the quantity produced. The deficit has been
 

made up by imports of maize, principally from the African countries to the south
 

of Zaire (Rhodesia, South Africa, Zambia and others). The level of imports has
 

increased over the past several years. It is estimated that it will be necessary
 

to import between 125,000 and 155,000 metric tons of maize in 1975 to provide the
 

estimated 530,000 to 560,000 tons to feed the people of Zaire. Information on
 

consumption of maize in Zaire is virtually non-existent. Estimates of consump

tion are based on total disappearance (i.e. production plus imports). On the
 

basis of this type of information, estimates have been made of average per capita
 

consumption of cereals (Appendix 11-6). 
 Estimates of annual per capita consumption
 

of cereals by various income groups in Kinshasa in 1970 is presented in Appendix
 

11-7.
 

A recent IBRD report indicated that because of increased costs of living,
 

failure of wages to keep pace and growing urban unemployment, increases in averape
 

per capita income in real terms will remain small or nil. As a result, the report
 

concludes that urban demand for food will increase primarily in relation to popula

tion development.
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In Kinshasa, the per capita consumption rate for maize is relatively low.
 

Consumption of maize flour is low in relation to other carbohydrate sources
 

(Appendix 11-7). Cassava is the main carbohydrate source, although it is re

placed by rice and wheat in higher income groups. Beer production (requiring
 

7.7 Kg. of maize per hectoliter) represents additional demand for maize.
 

Based on apparent supply of maize entering Kinshasa (Appendix 11-8) we estimate
 

annual consumption for that city at 7.8 kg per person in 1968-70.
 

Again, using data from Appendix 11-8 and 11-9 the maize flowing out of
 

Bandundu Province was determined. Subtracting the quantity of maize leaving
 

Bandundu from the estimated production gave a basis for estimating a 14.8 kg.
 

annual per capita consumption of maize for the region. 
In this case, no attempt
 

was made to estimate separate per capita consumption rates for urban and rural
 

populations. The relatively low per capita consumption was confirmed by inter

views in the Kikwit area. 
Bandundu is not a heavy maize consuming region with
 

the inhabitants blending approximately 20 percent maize with 80 percent Cassava to
 

provide much of the carbohydrate for the diet. Maize is largely a cash crop.
 

The per capita consumption in Kasai Occidental appears to be approximately
 

the same as for Bandundu, however, the region is somewhat of a transitional area.
 

Kasai Occidental is also a surplus area shipping maize to both Kinshasa and
 

Lubumbashi (Appendix 11-8 and 11-9). 
 Also, some quantities are processed into
 

flour and are flowing to Mbuji-Mayi in Kasai Oriental for consumption. Using
 

the same procedure as 
for Bandundu region, an average per capita consumption of
 

14.6 kg was calculated.
 

Based on the flow of maize from Maniema (Kivu Province to Lubumbashi)
 

(Appendix 11-9) a per capita consumption of 3.9 kg was calculated for Kivu.
 

Kivu is a surplus region.
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Utilizing the estimated flow of imports into south Shaba region and the
 

surplus domestic flows from Bandundu, and Kivu, total consumption for Shaba
 

region was calculated. 
 If the 144 kg/capita figure for consumption in the
 

"Copper Belt" of Shaba is considered, a rural consumption of maize is estimated
 

at 24 kg/capita. 
Shaba is a major deficit maize area.
 

The per capita consumption for Kasai Oriental was estimated at 50 kg by
 

the International Bank for Reconstruction and Development (4). Based on bal

ancing the total consumption of the major maize regions with the calculated
 

consumption of the regions other than Kasai Oriental, the residual was an
 

average annual per capita consumption for Kasai Oriental of 51.9 kg. 
This is
 

consistent with information gathered in interviews regarding maize consumption
 

in this region. Indications are that the ratio of maize flour to manioc in the
 

diet is roughly 80-20, just the opposite of that in Kasai Occidental.
 

Alternative projections of annual maize consumption in urban areas, 1970
 

through 1985, have been calculated based on differing estimates of urban per
 

capita consumption of maize in Shaba and in the Kasais. 
Lower levels of per
 

capita consumption were 92 kg for Shaba, 44.5 for Kasai Oriental, 20 for Kasai
 

Occidental, 7.6 for Kinshasa and 15.4 for urban areas in all other provinces.
 

Higher levels of per capita consumption were 144 kg for Shaba, 50 kg in Kasai
 

Oriental and 25 for Kasai Occidental with all other consumption rates unchanged.
 

Projection of urban consumption by region to 1985 using low levels of per capita
 

consumption are presented in Table 5. Higher levels of per capita consumption
 

were used to develop the projection of urban consumption presented in Table 6.
 

Urban consumption is projected in 1980 at a low figure of 258,420 metric tons
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and a high of 340,551 metric tons. In 1985 the high and low figures are
 

357,359 and 468,096 metric tons, respectively. Based on field interviews and
 

informal evaluation of related data,we place more confidence in the lower
 

level estimates of per capita consumption than in the higher ones.
 

D. Surplus/Deficit Status of Major Maize Regions 

Estimated production for five major maize producing regions have been com

bined with estimated consumption in the five regions and Kinshasa and the sur

plus/deficit status of each region calculated annually, 1970 through 1985. These
 

data are presented in Table 7. Production estimates reflect estimates of trends
 

in production by region for the 5-year period 1968 through 1975. Consumption
 

increases are based on population projections by regions at estimated current
 

per capita consumption rates. If strategies to increase production are successful,
 

net deficits (line 23) will be reduced. If per capita consumption of maize in

creases, deficits will increase. Given the assumptions on which data in Table
 

7 are developed, net deficits (imports) will increase to 210.6 thousand tons by
 

1985.
 

Data in Table 7 indicate that surplus production in Bandundu, Kasai Occidental
 

and Kivu will increase by 1985 to a total surplus in the three regions of 87,300
 

metric tons. Deficits will increase in Shaba and Kinshasa with a reduced deficit
 

in Kasai Oriental. Large deficits occur in Shaba. The deficit is a result of
 

high per capita consumption in population centers in southern Shaba. Within
 

Shaba, commercialized maize moves southward from northern producing areas.
 

The magnitude of surplus/deficit status of regions estimated in Table 7 may
 

be greatly modified in the future decade by strategies to increase production
 

through improved marketing and application of improved cultural practices.
 

Major geographic flows of commercialized maize from surplus to deficit
 

areas are illustrated in Figure II-B.
 



TABLE 7. ESTIMATED MAIZE PRODUCTION, CONSUMPTION AND SURPLUS/DEFICIT STATUS 
OF KINSHASA AND FIVE PROVINCES IN SOUTHERN ZAIRE, 1970-1985 

- 1,000 Metric Tons -

Province (Line) 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Bandundu: 
Production 
Consumption 
Surplus 

Kasai Occidental:
Production 
Consumption 
Surplus 

Kasai Oriental:Production 
Consumption 
Deficit 

Shaba:Production 
Consumption 
Deficit 

Kinshasa: 
Production 
Consumption 
Deficit 

(1) 
(2) 
(3) 

(4) 
(5) 
(6) 

(7) 
(8) 
(9) 

(10) 
(11) 
(12) 

(13) 
(14) 
(15) 

54.0 
38.4 
15.6 

37.2 
35.6 
1.6 

43.9 
97.0 

-53.1 

54.0 
171.4 

-109.9 

-
10.1 

-10.1 

66.0 
39.4 
26.6 

39.0 
36.4 
2.6 

55.0 
98.5 

-43.5 

56.0 
171.0 

-115.0 

-
3. 

-11.1 

72.1 
40.2 
31.9 

51.3 
37.3 
14.0 

63.5 
99.5 

-36.0 

58.0 
178.5 

-120.5 

-
12.3 

-12.3 

67.5 
41.1 
26.4 

49.5 
38.2 
11.3 

61.5 
102.2 
-40.7 

59.5 
186.4 

-126.9 

-
13.7 

-13.7 

69.0 
42.0 
27.0 

53.0 
38.9 
14.1 

65.5 
105.7 
-40.2 

61.5 
194.5 

-133.0 

-
15.1 

-15.1 

70.0 71.5 
42.9 43.8 
27.1 27.7 

56.0 59.0 
39.8 40.8 
16.2 18.2 

69.0 73.0 
107.5 109.3 
-38.5 -36.3 

.63.5 65.5 
203.2 212.2 

-139.7 -146.7 

- -
16.8 18.6 

-16.8 -18.6 

73.0 74.0 75.0 77.0 
44.8 45.7 46.8 47.8 
28.2 28.3 28.2 29.2 

62.5 66.0 69.0 72.5 
41.7 42.7 43.6 44.7 
20.8 23.3 25.4 27.8 

76.5 80.0 84.0 88.0 
110.9 112.8 114.8 116.5 
-34.4 -32.8 -30.8 -28.5 

67.5 69.5 71.5 74.0 
221.6 231.6 241.9 252.9 

-154.1 -162.1 -170.4 -178.9 

- - - -
20.6 22.8 25.3 28.0 
-2C.6 -22.8 -25.3 -28.0 

78.0 
48.8 
29.2 

76.0 
46.1 
29.9 

92.0 
118.5 
-26.5 

76.0 
264.4 

-188.4 

-
31.0 
-31.0 

79.5 
50.0 
29.5 

79.0 
46.8 
32.2 

96.0 
120.5 
-24.5 

78.0 
276.4 
-198.4 

-
34.4 

-34.4 

81.0 
51.1 
29.9 

82.5 
47.9 
34.6 

100.0 
122.5 
-22.5 

80.0 
289.1 

-209.1 

-
38.0 

-38.0 

82.5 
52.2 
30.3 

86.0 
49.0 
37.0 

103.5 
124.5 
-21.0 

82.0 
302.3 

-220.3 

-
4Z.2 

-42.2 

84.0 
53.3 
30.7 

89.0 
50.1 
38.9 

107.5 
126.5 
-19.0 

84.0 
316.2 

-232.2 

-
46.7 
-46.7 

-

Kivu:
Production 
Consumption 
Surplus 

TOTAL:Production 
Consumption 
Surplus 
Deficit 
Net Deficit 

(16) 
(17) 
(18) 

(19) 
(20) 
(21) 
(22)
(23) 

23.2 
13.1 
10.1 

212.3 
358.1 
27.3 

-173.1 
-145.8 

26.5 
13.4 
13.1 

242.5 
369.8 
42.3 

-169.6 
-127.3 

27.0 
13.8 
13.2 

271.9 
381.6 
59.1 

-168.8 
-109.7 

28.0 
14.1 
13.9 

266.0 
395.7 
51.6 

-181.3 
-129.7 

28.5 
14.4 
14.1 

277.5 
410.6 
55.2 

-188.3 
-133.1 

29.0 30.0 
14.8 15.2 
14.2 14.8 

287.5 299.0 
425.0 439.9 
57.5 60.7 

-195.0 -201.6 
-137.5 -140.9 

30.5 31.0 32.0 33.0 
15.5 15.9 16.3 16.7 
15.0 15.1 15.7 16.3 

310.0 320.5 331.5 344.5 
455.1 471.5 488.7 506.6 
64.0 66.7 69.3 73.3 

-209.1 -217.7 -226.5 -235.4 
-145.1 -151.0 -157.2 -162.1 

33.5 
17.1 
16.4 

355.5 
525.9 

75.5 
-245.9 
-170.4 

34.5 
17.5 
17.0 

367.0 
545.6 
75.3 

-253.9 
-178.6 

35.0 
17.9 
17.1 

378.5 
566.5 
81.6 

-269.6 
-188.0 

36.0 
18.4 
17.6 

390.0 
588.6 
84.9 

-283.5 
-198.6 

36.5 
18.8 
17.7 

401.0 
611.6 
87.3 

-297.9 
-210.6 



E. 	Summary
 

Data gn which to develop and project the pattern and magnitude of market flows
 

of maize have some limitations. Where data are incomplete, assumptions based
 

on best available information have been used. Surplus and deficit areas have been
 

identified. These data indiCate market flows of maize as shown in Figure 2.
 

Projected production and consumption of maize (Table 7) indicate total
 

deficits in three regions of nearly 300,000 tons at the end of the next 10 years.
 

This suggests a need for a marketing system that will accomplish commercializa

tion and movement of large quantities of maize by 1985.
 

Estimates of urban consumption of maize in 1980 and 1985 (Tables 5 and 6)
 

also indicate a rapidly growing demand for marketing services in Zaire. Urban
 

demands for maize will increase to a figure between 360,000 tons (Table 5) and
 

470,000 tons (Table 6) by 1985. This is almost double the range of estimated
 

urban consumption of maize in 1975.
 



III. PRESENT HARVESTING, STORING AND HANDLING SYSTEM
 

A description of the present marketing, storing and handling system for
 

maize in Zaire is presented here to provide a basis for the recommendations
 

which follow.
 

The planting and harvesting dates for the main maize producing provinces
 

are shown below:
 

PROVINCE PLANTING PERIOD HARVESTING PERIOD
 

Bandundu Sept. - Oct. Jan. - Feb.
 

Kasai Occidental Sept. - Oct. Jan. - Mar.
 

Kasai Oriental Sept. - Nov. Feb. - Mar.
 

Shaba Oct. - Nov. Mar. - April
 

A second crop is commonly planted by the traditional producers in January
 

and February and harvested in June and July.
 

A. Harvesting
 

Maize is commonly left in the field to dry following maturity for a period
 

of approximately one month. At this time maize, for family food or for seed, may
 

be picked and taken to the producer's home for storage. Maize which will be
 

marketed is often left in the field until sold. The buying campaign started in
 

May 1975 in most areas and will continue through July. Some quantities of maize
 

may be left in the fields for up to 5 months after maturity. Some may not
 

be harvested at all because buyers are unable to reach the villages.
 

Quality deterioration begins in the field. We saw weevils (Sitophilus sp.) on
 

ears in the field; especially those which had a loose husk or had been damaged by
 

field insect pests. A commonly observed insect in field-stored maize is an unidentified
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moth larva. robably Mussidla Nigrenevella. iamage by tn1s insect is cnaraccerizea
 

by webbing near the tip of the ear, large qvantities of white frass and a tunnel

ing through the embryos of a series of kernels in a row. This insect is primarily
 

a field pest; however, we saw adult moths in warehouses, also. Webbing and larvae
 

were seen in shelled maize being offered for sale at villages.
 

Termites are a serious problem when maize is left in the field for extended
 

periods of time. When stalks dry, termites sever the roots of the plant, causing
 

it to fall. When the ears are in contact with the ground, termites invade the
 

ears and consume the maize kernels. Termite damage appeared to be extensive,
 

locally.
 

B. Village Storage and Marketing
 

The most common method used to store maize in the village is to store in
 

homes above the cooking area. At Ikubi (Bandundu Province), the tassel end of
 

ears (husks on) are placed under stick bracing for the thatched roofs. In another
 

area, maize with husks is placed on a shelf-type support over the cooking area.
 

Probably the most common home storage is on a stick or bamboo platform which forms
 

a loft in the space beneath the peak of the thatched roof. Cooking fires dry the
 

maize and discourage insect development. Maize stored in this manner is primarily
 

for the producer's consumption and for seed. This form of storage was observed
 

in the Kikwit, Kananga, Gandajika and Kaniama areas. In the Kaniama area and
 

other areas in Shaba, maize is stored on platforms raised above the ground and
 

covered with a thatched roof. Fires may be built beneath the storage platforms
 

for drying and insect control. Maize from the field which may not be dry enough
 

for storage is frequently sun-dried by placing unhusked ears on the ground, on
 

platforms 5-6 feet above ground or laid on thatched roofs. Drying of shelled
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maize is accomplished by-placing maize a single layer deep on woven reed mats or 

directly on'the ground.
 

Most of the maize we saw in storage over the cooking area in village homes
 

was relatively free of infestation. On occasion weevils were noted crawling on
 

ears of maize; however, no extensive damage was noticed. Moth damage due to the
 

larva was probably more extensive than that of weevils. The ability of this moth
 

to damage maize in storage has not been determined. However, whenever damage
 

was observed, about one-third of the kernel, including the embryo, was lost.
 

Maize purchasing by ONACER was observed in the Kikwit area. Procedures
 

observed are believed to be the same as those used by private dealers. Announce

ment of intent to buy is made at the village by the dealer or ONACER. When there
 

are buyers (private dealers or ONACER), villagers harvest the maize from the fields,
 

bring the maize to the village and shell it by hand. At Ikubi, fields were said
 

to be as much as 8-10 kilometers from the village. Maize is carried from the
 

field to the village by "head load." Other reports indicate maize may be carried
 

by head load as much as 30km. for sale.
 

Shelled maize is brought to the buying point primarily in baskets which hold
 

approximately 30-35 kg. Baskets of maize are weighed, one kilo deducted for the
 

weight of the basket, and the producer paid in cash at the rate (in Bandundu
 

Province) of three makuta (K) per kilo.
 

If the maize is excessively infested or in obviously poor condition, it may 

be refused until it is cleaned up by the producer. Otherwise, no discrimination
 

is made on the basis of moisture, insect infestation, or foreign material. After
 

purchase, bags of maize are either stored in a house-like structure in the village
 

or left beside the road for pick up by ONACER or the dealer's truck.
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A fear expressed in Kikwit and other areas was that no one would come to
 

buy the maize. 
Road conditions have made some areas inaccessible. Dealers are
 

reluctant to go beyond 60 km. in many cases because of the transportation costs
 

invo1ced. 
An estimated 13 to 16 makuta (K) per MT/KM for transportation to the
 

collection point prohibits the economical movement of trucks beyond this dis

tance. A general shortage of sacks appears to exist in all areas of the country.
 

There is an apparent shortage of credit for private dealers.
 

C. 	Grain Dealers
 

An accurate assessment of the number of grain dealers operating in Zaire
 

could not be made. In four provinces in which the team traveled, ONACER licensed
 

dealers for purchase and shipment of maize. Other dealers who function in the
 

market appear to operate on a local level, supplying local markets on a continu

ing basis.
 

In 1970, primary buying of agricultural produce was carried out by licensed
 

dealers. In KaEai Occidental the total number of licensed dealers in 1970 was
 

128. Since dealers were required to be licensed by districts within the province,
 

many dealers were licensed in more than one district. Estimates of average pur

chase per dealers in typical districts ranged from 25-60 MTr (Appendix III-1).
 

With Zairianization, many of the dealers left ZrJre. Reports on the number
 

of dealers now operating varies and no reliable figure can be given. The lack
 

of credit, deterioration of equipment, and change in licensing procedure probably
 

decreased the number of licensed dealers. 
For example, in the Demba district,
 

indications were that 3 or 4 deglers were licensed currently whereas in 1970
 

there were 54 licensed dealers. In Kananga, the manager of the Minoterie de
 

Kasai said he is dealing with 40 to 60 sellers of maize.
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In Kasai Oriental ONACER has licensed thirteen dealers and requires that
 

records of purchase be submitted to ONACER. Before a license is granted, the
 

dealer must indicate to ONACER the following information:
 

1. Number of trucks operated by dealer,
 

2. Amount and source of credit,
 

3. Participation in previous buying seasons,
 

4. Whether he has scales and tarpaulin for his trucks,
 

5. Knowledge of the official price (4K/kg.),
 

6. How much maize the dealer intends to buy and when.
 

Also in Kasai Oriental, dealers and ONACER buyers are required to maintain
 

records of their purchases of maize and rice. The following information is re

quired on a card form for each purchase:
 

1. Address of dealer,
 

2. Type of truck,
 

3. Type of grain purchased (maize or rice),
 

4. Quantity purchased,
 

5. Name of producer,
 

6. Location where purchased (sub-region and zone).
 

This is the beginning of an information-gathering system which would pro

vide much valuable information for ONACER on commercialization of maize in Zaire.
 

This system was encountered only in Kasai Oriental. It may be usefui to consider
 

similar procedures for other areas.
 

The form in which maize is sold to dealers, ONACER, or in the local markets
 

varies among provinces. In B~ndundu Province, maize is sold primarily as shelled
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maize. In Kasai Occidental, shelled maize and unhusked ear maize are sold in
 

the local markets. Dealers' agents working in the local markets buy maize by
 

the ear, and pay to have it shelled (cost unknown). Dealers accumulate maize
 

in local market places until sufficient quantity is available to send a truck
 

to pick it up. fn Kasai Oriental very little maize is sold as shelled maize.
 

Nearly all is sold as unhusked ears of maize. Producers are said to prefer
 

selling unhusked ear maize because they feel they are getting a better price.
 

When supply is plentiful, each ear sells for 1 likuta. As maize becomes scarce,
 

buyers may have to pay as much as 2 or 3 makuta per ear and higher. On the
 

basis of observations made by the team, an average yield of shelled maize is
 

approximately 0.17 kg./ear. At one likuta per ear the producer receives about
 

6K/kg. When the price is 3K per ear the price per kg. is roughly 18K. Official
 

price to producers in Kasai Oriental in June, 1975 was 4K/kg.
 

In Shaba, maize purchased by dealers is commonly bought by the "sack". The
 

producers consider a "sack" 100 kg. and accept payment for 100 kg./sack. De

pending on the size of the sack the dealer may receive quantities from 80 kg.
 

to as much as 130 kg. for the price of 100 kg.
 

Private dealers indicated that they are limited in their activities by:
 

(1) poor roads, (2) lack of credit, (3) shortage of sacks and (4) low price
 

margin.
 

The most common size truck used by dealers is in the 6 to 8 MT capacity
 

range. Road conditions cause high maintenance cost. Trucks usually operate
 

50,000 km. before troubles develop. At 80,000 km. (2 to 4 years) trucks must
 

usually be replaced.
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Lack of credit was generally cited as a restriction on dealer operations.
 

In some cases, lack of credit is probably due to irresponsibility on the part
 

of individual dealers. Instances were cited where dealers have failed to
 

repay loans or have "changed identity" to avoid collection of past loans and/or
 

to gain new loans. Poor-risk dealers and inadequate means for loan evaluation
 

and lending combine to create credit difficulties.
 

A shortage of sacks was evident across the southern maize producing provinces.
 

The extent of shortage is not known; however, a shortage of sacks could seriously
 

impede the flow of maize from producer storage into commercial channels. At
 

present, prices quoted for sacks are as follows:
 

PRICE PER 70 KG. CAPACITY
 
TYPE OF SACK SACK 

New Jute 
New Synthetic 
New Jute/Synthetic 

Combination 
Used Jute 

40K 

28K 

to 46.5K 
50K 

50K 
to 30K 

The purchase and selling price margin is, in part, said to be responsible
 

for lack of movement of maize into ccmmercial channels. Evidence of inadequate
 

margins was most apparent in Kongolo and Nyunzu areas of north Shaba.
 

Depending on the size of the dealer's operation, maize may be stored in
 

facilities ranging from small structures holding a dozen or so sacks to ware

houses capable of holding 100-150 MT of bagged maize. Storage conditions and
 

practices at dealer warehouses are not conducive to safe storage of maize.
 

In all dealer storage observed, bags of maize were improperly stacked for
 

safe extended storage. Bags were placed directly on concrete floors, against
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the walls and as high as possible. This practice of storage: (1) prevents
 

proper stock rotation (first-in, first-out rotation), (2) does not allow in

spection of the maize for insects and/or rodent activities, (3) does not allow
 

treatment of grain with fumigants if infestation is detected, and (4) does not
 

allow proper inventory control.
 

In all dealer storage facilities poor house-keeping practices were observed.
 

Spillage of grain, cassava and palm kernels was noticed. Assorted pieces of
 

equipment and other discarded items had not been removed. Conditions such as
 

this provide food and harborage for rodents. Spilled maize, rice or cassava
 

harboring insects can be sources of migratory infestation of clean maize.
 

In general, the dealer warehouses or stores were not designed or maintained
 

to prevent rodents from entering the storage structure. Most of the-warehouses
 

had poorly fitted doors, open or unscreened windows and ventilation openings
 

where rodents could enter. In some warehouses, holes in the roof and broken
 

windows allowed water to enter. Although water damaged maize from this cause
 

was not observed in warehouses, maize being delivered to the ONATRA warehouses
 

in Kikwit for shipment had obviously deteriorated from water having contacted
 

the bags of maize.
 

Maize stored by ONACER in Kikwit and Kananga was stored under similar con

ditions as reported for dealers. Moths, Probably Mussisia Nigrenevella and
 

warehouse moths (Ephestia elutella), were seen flying over the surfaces of bags
 

and several bags of nmaize had weevils on the exterior.
 

Available reports indicate grain losses of 8 to 30 percent by weight ex

perienced in dealer storages where maize mav have remained up to 4 months.
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Samples taken from a feed mill in Kikwit averaged between 1 and 7 percent
 

weight loss with 8 to 15 percent insect damaged kernels. This maize had
 

been stored in bulk for approximately 3 months in a wood crib bin. Of
 

twelve ears of maize selected from storage at Kaniama (Shaba Province),
 

seven ears had no damage, two ears had 1 percent insect damaged kernels,
 

one ear 4.5 percent, one ear 7.9 percent and one ear 90 percent. This re

presents an average of 6.8 percent insect damaged kernels. Maize of this
 

condition represented 87.5 percent of the maize stored at this site. Un

fortunately, the remaining 12.5 percent had about 80 percent damaged kernels.
 

In rather crude estimations, a 12 percent 4nsect damage level has averaged out
 

at about 4 percent weight loss, (a weirht loss of about 1/3 of the percen

tage insect damage level.) With this crude method of estimation, the maize
 

with 80 percent infestation would have suffered about a 26 percent weight loss
 

and the 6.8 percent insect damage about 2.2 percent weight loss. The heavily
 

infested maize examined here had been in storage approximately 5 months and
 

had an average moisture content of 14.8 percent. The lesser damaged maize
 

had a shorter storage period and moisture of 17.6 percent.
 

D. Wholesale Distributors
 

We visited only one wholesale distributor. SEDEC was purchasing maize
 

delivered in Kikwit at 4.5K/kg. in an area where 3K/kg. was the official
 

village price. The maize being accumulated by SEDEC was destined for Kinshasa.
 

Approximately 500 MT had been accumulated at the time of our visit. Total
 

effective capacity of the warehouse was estimated at 1500 MT.
 

Storage practices were similar to practices of smaller dealers with
 

minor exceptions. However, in contrast to the smaller dealers, SEDEC had a
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platform scale holding 36 sacks which was used to weigh maize into the ware

house. Most small dealers are not so equipped. DDT dust is used to control
 

insects by sprinkling the dust on the floor and over the surface of the stacks
 

of bags. One kg/MT of maize is used ovet the top of bags if moths are noted.
 

This type of treatment would not control insects within the stack of grain
 

and did not appear to be effective in controlling the moths for which it
 

was intended. Numerous moths, tentatively identified as Mussidia Nigrene

vella and the warehouse moth (Ephestia elutella) were noted in considerable
 

numbers flying over the surface of the stacks of bagged maize.
 

Rodent damage ;d contamination was observed. Bags were chewed and rodent
 

droppings were present on several bags. No estimate of the quantity of grain
 

damaged by rodents could be made.
 

The warehouse was structurally sound and with changes in grain management
 

practices would provide excellent storage for bagged grains.
 

E. Grain Processors
 

Maize processing at the village level consists of hand pounding the maize
 

in a wood mortar with a wood pole. The mortars vary in size from about 40 cm.
 

in diameter and 60 cm. high to 30 cm. in diameter and 40 cm. high. They are
 

cut from logs and may be variously cut to resemble flower urns. The wood pole
 

is 6 to 8 cm. in diameter and usually over a meter long.
 

Shelled maize is placed in the mortar and pounded to produce flour. The
 

pounded material is then sifted in a wooden box sieve with a screen about the
 

size of window screen stretched sideways to form diamond shaped openings approxi

mately 1 mm. by 2 mm. Flour is sifted from the pounded material into a
 

container (usually a flat woven basket 45-50 cm. in diameter and 10-15 cm. deep)
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and the overs (material left on the screen) placed back in the mortar for
 

more pounding. When as much flour as possible has been recovered, the resi

due consisting of the pericarp (hulls) of the maize kernels are thrown to the
 

chickens or goats. A 97 to 98 percent recovery of maize is estimated from
 

this type processing. We estimated that it took about 1 hour to pound what
 

appeared to be 5 to 6 kg.
 

Conditions existing at the market mills are conducive to insect and ro

dent build-up. The mills are housed in an assortment of very loosely con

structed sheds, and there didn't appear to be any effort to remove spillage
 

of maize or flour from the area. The same mills are used to grind cassava.
 

The number of this type milling operations in Zaire is unknown. Inquiries
 

at several small mills indicated the price for milling at market-place ham

mermills to be 1.3 to 2.0 K/kg.
 

One dealer operating 4n Kikwit, in addition to buying maize, was operat

ing a hammermill to produce flour for local distribution and for delivery to
 

Kinshasa. The dealer purchases and accumulates maize from February through
 

May. Maize ismilled on a Scotmag hammermill equipped with a 1 mm. screen
 

and powered by a diesel engine. The mill operates two 5-hour shifts with
 

three men each shift. The dealer indicated he mills 30 sacks (70 kg. each)
 

of maize and produces 60 sacks (35 kg. each) of flour or 2.1 MT per day.
 

The estimated annual volume was 10,000 sacks of maize or 700 MT.
 

The dealer indicated he owns five trucks. Two of the older trucks are
 

used for maize collection. Two newer trucks are used to haul flour to Kinshasa.
 

In the rainy season an average of two trips per month are made and in the dry
 

season three to four trips per month. The fifth and oldest truck is used to
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deliver flour to 22 shops in Kikwit and 17 more shops in the surrounding
 

area. Flour sells to retailers for 10 K/kg. (June 1975). Only a small
 

amount of flour is sold in the Kikwit area with the greatest volume being
 

trucked to Kinshasa.
 

There are several maize roller mills in Zaire of varying capacities.
 

They are primarily located in the industrial area of Shaba. Mills are also
 

located in Kananga and Kinshasa. Table 8 indicates the production of maize
 

flour in Zaire for 1970-1974. Data on capacities of the various larger mills
 

are shown in Appendix 111-2.
 

TABLE 8. MAIZE FLOUR PRODUCTION IN ZAIRE, 1970-1974
 

G.C.H. 2/ 

Year HINOKA CEROTEX TARICA Others- Total 

(metric tons)
 

1970 70,000 10,915 10,500 5,000 96,415 

1971 71,900 11,900 9,500 12,000 105,300 

1972 104,000 12,597 12,000 13,000 141,597 
1973 109,550 22,378 15,675 14,000 161,603 

19741 / 27,478 4,000 5,400 500 37,378 

Source: "Profiles of Zaire," issued by the President of the Republic of Zaire, 1974.
 
-/Three 
 months' production 
-/Only a partial estimate 

As far as we could determine there were five large maize mills operating
 

in Zaire in June, 1975. They were G.C.M. (GECAIINES) MI1I01A mills at Likasi 

and Kolwezi; a CEROTEX mill at Kanaga; ONACER's mill, (Minoterie de Kasai) at
 

Kananga; and the MEUNERIE DE KINSHASA in Kinshasa. There may have been other
 

mills producing of which we were not aware.
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We visited two mills in Kananga but were unable to get permission to
 

visit the mills in the industrial area of Shaba (at Likasi and Kolwezi).
 

The Minoterie de Kasai was stockpiling maize for full scale operation.
 

The capacity of the mill is 35 MT per day running three shifts of seven men
 

each. Usually itmakes 400-500 sacks of flour (24-30 MT) per day. 
Yield
 

from the mill is:
 

Maize flour 90%
 
Animal Feed 4%
 
Shrink (moisture) 3%
 
Screenings 3%
 

Whereas some mills produce brewers grits, this mill processes flour only.
 

All flour milled is sold in Mbuji-Mayi (Kasai Oriental). Flour is picked up
 

by customers with their own trucks. The mill reported orders for 3,000 bags
 

per month from customers.
 

Maize received at the mill between April and September comes from the
 

area between Kananga and Ilebo and some from Kikwit. This mill deals with
 

from 40 to 60 different intermediaries in purchasing maize. At the time of
 

our visit, 100 MT had been received and the mill expects to buy 10,000 MT
 

this season. Last year 1,250 MT of maize were processed.
 

Maize is received at the mill in trucks or rail cars. There is a rail
 

dock where maize is unloaded and flour could be loaded. All maize !s
re

ceived in sacks and the mill has no bulk storage facilities. The miller indi

cated that bulk storage would not be warranted unless he was handling 30-40,000 HT
 

per year. Maize sacks are reused for flour shipment.
 

The present mill warehouse has capacity for storing approximately 1,000 MT
 

(20m X 50m X 6m). Immediately adjacent to the mill is a steel-beam supported
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roof which at present could hold up to 6,000 MT (25m X 36m X 12m). This
 

)pen space could easily be converted to good sound storage for sacked maize
 

by pouring a concrete floor and enclosing the sides if the mill or ONACER
 

needs additional storage space. The miller said he had four more
 

storage warehouses where he could store an additional 3,000 MT.
 

Storage conditions were very similar to those observed at the SEDEC
 

warehouse in Kikwit. Bags of maize were stored on wood pallets (off the
 

floor) but were being stacked against the walls in an irregular manner
 

eight bags high. An examination of bags of maize in the stack indicated
 

numerous rice/maize weevils (50 per bag) crawling on the surface of bags.
 

Samples taken from three bags being unloaded from a rail car were
 

relatively free of insect damage. One had no insect damage, one had 1 percent
 

insect damaged kernels and the third had 2 percent insect damaged kernels.
 

An average of 1 percent insect damaged kernels would represent roughly a
 

0.3 percent weight loss or less. (See Appendix 111-3). About ten sacks of
 

maize had gotten wet during shipment to the mill and maize was sprouting
 

through the sacks. The door on the rail car from which the bags were re

moved was very poorly fitted and did not close completely. These bags were
 

set aside to dry out. When dried, the maize would be blended into that
 

going to the mill and any loss would be negligible.
 

OZAC (Office Zaire de Control) samples all shipments arriving at Minoterie
 

de Kasai but according to the miller does not aoply any discount schedule for
 

foreign material, excess moisture or insect damage. Samples are sent to
 

Kinshasa for analysis.
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No pesticides are used to treat the maize at the mill. When operating
 

at full capacity in the past, DDT dust was placed on bags of maize in storage.
 

The SERVICE DU HYGIENE DU REPUBLIC fogs the mill and warehouse every 3 months
 

or more at 28BZper treatment. The pesticide used is not known.
 

The CEROTEX mill in Kananga is larger than the Minoterie de Kasai but
 

mill personnel indicated that it has only 20 MT processing capacity per 24
 

hours. It is a much newer and more sophisticated processing plant. In addi

tion to producing maize flour, the mill produces grits for brewing. Pro

ducing grits is preferred because of the higher price received (120 B/MT com

pared to 80.80 B/MT for flour). When producing flour, 12-18 MT per day are
 

produced at a 90 percent yield.
 

Maize is received at the mill by truck and/or barge-rail. Local dealers
 

supply 3-4,000 MT and 3,000,MT comes from Kikwit. Maize bags are stored in
 

stacks on pallets. Stacks are formed by bags in layers as shown in Appendix
 

111-4. Each layer of bags is 6 bag lengths and 9 bag widths and contains 54
 

bags. Width and length directions are changed with each layer to "tie" the
 

stack together. Each layer contains 3.78 MT of maize. Stacks in the CEROTEX
 

warehouse were 18 bags high giving roughly 75 MT per stack. There -Jere several
 

such stacks of maize in the warehouse with proper space between stacks to allow
 

inspection and fumigation if necessary. Total bag storage capacity was esti

mated at roughly 6,000 MT.
 

DDT dust was being used to control insects. We did not observe large
 

numbers of weevils or moths on or around the stored maize. Two samples taken
 

from bags of maize ready to be fed into the mill each showed 2 percent insect
 

damaged kernels.
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In addition to bag storage, bulk storage was available in wooden bins
 

with capacity estimated at 100 MT. This storage is installed to be used
 

in "feeding" the mill. Proviqion is made for dumping bags of maize into a
 

hopper on the rail-dock for filling bulk storage directly from rail cars.
 

After bags are emptied into the mill, CEROTEX uses machines to clean
 

the bags and repair them. In contrast to the Minoterie de Kasai, CEROTEX
 

does not use maize bags for flour but uses new cotton bags.
 

Both the mill managers (CEROTEX and Kasai) commented on the lack of
 

credit and shortage of maize in their warehouses. The manager at the Kasai
 

mill said that he had a shortage of credit until ONACER took over the mill
 

again in January 1975. ONACER had controlled the mill from May through Septem

ber and then gave up control. Problems,now that money was again available,
 

were a shortage of sacks and an uncertain future. The manager at CEROTEX
 

indicated a general lack of credit for all millers.
 

The G.C.M. MINOKA Mills (GECAMINES) are located in the industrial area
 

of Shaba. G.C.M. Kakontwe mill at Likasi and the mill at Kolwezi were the
 

only mills operating in the industrial area of Shaba. G.C.M. has a mill at
 

Lubumbashi which was idle as were the CEROTEX and TARCIA mills at Lubumbashi.
 

Although the team was not able to visit the GECAMINES mills, information
 

on certain aspects of the operation was available from other sources.
 

In the past thL GECAMINES mills have processed both local and imported
 

maize. Local maize (from Kasai and Kwilu) and imported maize were purchased
 

as indicated in Table 9.
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TABLE 9. 
 MAIZE PURCHASE BY G.C.M. 1971-1974
 

YHAR LOCAL MAIZE IMPORTS 	 TOTAL
 

1971 
 2,506 (metric tons) 85,643 88,149 
1972 22,500 88,000 110,500 
1973 16,500 104,000 120,500 
1974 10,000 (est) 155,000 (est) 165,000 

Source: 	 Republic du Zaire Conjuneture Economique No. 14, 1974.
 
The actual needs of the mill in 1973 of 130,000 M.T. were not met.
 

GECAMINES is apparently supplying dealers with credit to purchase maize.
 

The Belgian mechanized maize production project at Kasese is sending all of
 

its production to the GECAMINES mills. 
To date (mid-June 1975) roughly 3,500 MT
 

of maize have been shipped from Kasese to Lubumbashi. Shipment is in bulk in
 

open-top gondola cars which are covered with tarpaulins. Cars used hold 30 to
 

32 MT each.
 

Bulk storage at the Likasi mill is in concrete silos with a tctal capacity
 

roughly estimated at 5,000 to 6,000 MT. Facilities for fumigation with Phostoxin
 

are probably available since the drying facility at Kasese indicated they borrow
 

Phostoxin fumigation equipment from the mill in Lubumbashi.
 

Maize flour produced by GECAMINES is used to feed GECAMINES employees and
 

excess is sold to the public.
 

The Meunerie de Kinshasa mill is located in Kinshasa and is a production
 

unit of the Domaine de la N'sele. This mill specializes in the production of
 

grits but also makes animal feed and a small quantity of maize flour. This
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mill purchased 4,000 MT of maize from the Kwango-Kwilu (Bandundu) area in 1973
 

and estimated purchase of 13,000 MT in 1974. Maize flour produced at the mill
 

is sold in Kinshasa, An increase inmaize flour consumption in Kinshasa began
 

n 1972 with increased migration of families from Kasai Oriental, Kasai Occi

dental and Bandundu. In 1971 needs were estimated at 50 MT/month. Needs in
 

1974 were about 100 MT/month.
 

Additional data on these and other maize mills in Zaire are included in
 

Appendix 111-2. Wheat flour milling in Zaire is discussed in Appendix 111-5.
 

F. Office Zairois De Controle (OZAC). 

The Office Zalrois de Controle (OZAC) is a government organization with
 

responsibility for providing chemical and physical analyses of agricultural
 

products. In addition to the product inspection service, and in conjunction
 

with this service, OZAC operates a 15,000 M4T storage silo at Kinshasa. The
 

silo is constructed of poured concrete and consists of approximately 54 square
 

bins. The bins are equipped with aeration. All agricultural products received
 

at Kinshasa by barge are unloaded at the OZAC silo.
 

The OZAC silo is located on the Zaire River and is designed to receive
 

bulk commoditie& by barge. There are two pneumatic unloading units (German
 

made) with combined unloading capacity of 10 MT/hour. Cereal grains are re

ceived in bags on barges. The bags are opened on the barges and the grain
 

pneumatically conveyed into the elevator. The same equipment and procedure
 

isused to receive maize, rice, millet, barley, malt, peanuts, palm, sesame
 

and cacao.
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When maize is received it is unloaded from the barge, weighed, and placed
 

in an "uncleaned grain" bin. The buyer (receiver) owns the maize while it is
 

in the silo. 
When cleaned, the foreign matetial is discarded and the broken
 

kernels returned to the receiver (or client). Handling and storage charges
 

at the silo are shown in the following table.
 

TABLE 10. OZAC SILO HANDLING AND STORAGE CHARGES
 

Service 
 Charge
 

Unloading 
 80 K/M.T. (Bulk)
 

220 K/M.T. (In Bags)
 
Cleaning 
 200 K/M.T.
 
Storage 
 90 K/M.T./month
 

Transferal 
 70 K/M.T.
 

Loadout 
 70 K/M.T. (Bulk)
 

2/
220 K/M.T. (In Bags)=
 

./Charged if transferred between bins at owners request.
 

-/Does 
 not include cost of bags.
 

According to the manager, grain can be removed from the silo at a rate
 

of 6 MT/hour in bag or in bulk. Some top-loading metal rail cars are avail

able for bulk loading.
 

The silo manager did not have records of last year's (1974) maize receipts,
 

however, 5,000 MT had been cleaned. 
 This is probably a good estimate of re

ceipts. Maize arrives, primarily from Kikwit, from May through October. 
No
 

maize arrives from November through February.
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No pesticides are used at present. The manager said a powder formerly
 

was mixed with the grain but now they have no insect problems.
 

OZAC performs a series of physical analyses on cereal grains and their
 

products in laboratories located in Kinshasa and Lubumbashi. Procedures for
 

physical analyses of grain are outlined in Appendix 111-6. Chemical analyses
 

of grain are performed only at Kinshasa.
 

At present, OZAC acts only in an inspection and analysis function. We
 

heard that "discounts" are applied on the basis of OZAC analysis, however,
 

were unable to determine who establishes the levels and amounts of discount.
 

OZAC says other "agencies" establish rejection limits.
 

At Kikwit, ONACER indicated that the following discounts could be applied
 

against the shippers' price of maize:
 

LIMIT DISCOUNT 

More than 4% Foreign Material 2% of price 

More than 16% Moisture Content 2% of price 

More than 10% Insect Damage 5% of price 

Example:
 

Price of maize at mill 63.00 9/M.T.
 

If 4% Foreign Material -1.26
 
If 16% Moisture Content -1.26
 
If 10% Insect Damage -3.15
 

Price Paid Seller 57.33 9/M.T.
 

We also heard various rejection levels for moisture content, i.e. above
 

14 percent rejected or above 13 percent rejected. At this time, it appears
 

that the buyer may set the limits and that the limits are variable.
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Records of all inspections are filed in Kinshasa at the main office of
 

OZAC in the product section. The records are not summarized. Valuable in

formation could be obtained by reviewing and summarizing the following infor

mation:
 

1. Quantities of maize arriving at mills by location and date (days,
 

weeks or months).
 

2. 	Points of origin of maize shipments and time enroute to destination.
 

3. 	Moisture content of maize arriving at destination by month.
 

4. 	Amount of insect damaged maize in shipments. This information could be
 
used to estimate the quantity of maize lost during the storage year.
 

5. 	Otfier information on maize quality, i.e. damaged grains, colored ker
nels, foreign material, etc.
 

G. 	Summary
 

Physical losses of maize occur at all stages of the harvesting, storing
 

and handling system. Major field losses from lodging and subsequent insect
 

attack occur in all areas. We did not see major insect loss in villages per

haps because maize to be marketed is not generally stored in villages for
 

extended periods and maize for home consumption and seed was observed rela

tively early in its period of storage. Smoke from cooking fires appears
 

effective indrying maize and discouraging insect development where maize is
 

stored in village houses.
 

Infrastructure deficiencies in road transportation, communication net

works and sources of credit seriously impede the development of a national
 

marketing system. Facilities specific to maize marketing such as storage
 

facilities and shelling and grinding equipment are needed at village and
 



-38

country collection centers for improved quality maintenance and to reduce
 

labor input into marketing functions.
 

Warehouses operated by maize wholesalers and mill operators are generally
 

in good basic condition, however, maintenhnce and management practices result
 

in avoidable insect and rodent losses. 
For maize mills, credit and material
 

shortages and low operating margins were reported major sources of operating
 

difficulties.
 

The absence of nationally standardized marketing and regulatory proce

dures is a serious difficulty in development of a national marketing system.
 

Market information is not adequate or adequately transmitted for timely per

formance of many marketing functions.
 

OZAC provides a supervisory framework for improving a premium and dis

count system based on quality of maize delivered to mills. OZAC records con

tain information that may be useful in further specification of maize quality
 

problems and their causes.
 



IV. THE NATIONAL OFFICE OF CEREALS
 

The President of the Republic, by Executive Order No. 74-011 (January 10,
 

1974) for the control of cereals,created a National Cereals Office known as
 

ONACER (Office Nationale des Cereales) (Appendix IV-l). This Order gives the
 

Commissaire d'Etat a l'Agriculture control of cereals cultivation, processing
 

and marketing (interior and exterior trade). The National Cereals Office
 

(ONACER) implements the cereal control program.
 

The purposes of ONACER are to (1)plan grain production (2)give technical
 

assistance to cereal producers and buy their production, (3)process cereals
 

and sell them in the domestic and export markets, and (4)advise the Commissaire
 

d'Etat a l'Agriculture on the economic and technical aspects of production and
 

marketing of cereals.
 

A. Organization and Current Operation
 

A general organizational chart of ONACER is shown in Figure III-A. The
 

main office is headed by a Delegu6 Gfn~ral (Manager), assisted by a deputy.
 

The Delegu6 Gngral has authority to manage the affairs of ONACER. This author

ity may be delegated to his deputy.
 

The Commissaire d'Etat a l'Agriculture determines what acts need prior
 

authorization by him, but in all cases authorization is required for (1)purchase
 

and ownership changes of real property, (2)loans of more than I year (3)
 

starting, renewing or ending shareholding interests, and (4) establishment of
 

branches of exploitation, agencies or offices.
 

The financial year is January 1 through December 31 of the same year.
 

ONACER is to establish a price stabilization fund intended to sustain
 

prices paid to cereal produCers. The fund is to be fed or supplied by a
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monthly deduction on the revenues earned during the previous month's sale
 

of cereals. The Commissaire d'Etat a l'Agriculture determines the lump
 

sum percent to be deducted from the receipts and also fixes the maximum
 

amount of the fund. The stabilization fund must be maintained in a separate
 

account.
 

ONACER, both at the Central Office and in the regional offices, is
 

staffed with young, energetic individuals. This is the first year for ONACER
 

to function in the market and the task of starting a new enterprise plus
 

inexperience has created some difficulties which should be overcome with
 

time. Lack of vehicles at some of the stations and the general shortage of
 

storage space and sacks in all regions has added to the first year problems.
 

At present there are seven regional offices; one in each of the provinces
 

with the exception of Bas-Zaire which operates out of the Kinshasa Central
 

Office. Each of the regional offices has an administrative organization
 

patterned after the ONACER main office (Figure Ill-A). In the future a
 

total of 32 agency offices attached to the various regional offices is anti

cipated. At present there are 18 agency offices functioning.
 

We visited the regional offices at Kikwit (Bandundu), Kananga (Kasai
 

Occidental), Mbuji-Mayi (Kasai Oriental) and Lubumbashi (Shaba), and the
 

agency office at Kalemie, as well as the central office in Kinshasa. Also
 

included in the itinerary were visits to the Programme National du Mais
 

(PMN) stations at Kisanga (Lubumbashi), Kongolo, Kaniama and Gandajika.
 

Technical and agronomic capabilities of ONACER have been greatly enhanced by
 

incorporation of the PMN program into the National Cereals Office.
 

At present ONACER has only limited storage space most of which consists
 

of rented structures of various types including a section of a retail shop
 



FIGURE III-A 
 General Organization Chart, ONACER
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PROPOSED ONACER REGIONAL OFFICES AND AGENCIES
 

Regional Office 	 Agencies
 

Kananga 	 Mweka
 
Luiza
 
Dekese
 

Mbuji Mayi 	 Gandajika (PNM)
 
Lodja
 
Mwene Ditu
 
Laputa
 

Lubumbashi 	 Kongolo
 
Kalemie
 
Manono
 
Moba
 
Sandoa
 

Kikwit 	 Gungu
 
Idiofa
 

Kinshasa 	 Mbanza-Ngung
 
Luozi
 

Kindu 	 Goma
 
Lubutu
 
Kasongo
 
Shabunda
 
Beni
 
Uvira
 

Kisangani 	 Kisangani
 
Bafuasende
 
Isangi
 
Irumu
 
Watsa
 
Buta
 

Bumba 	 Lisala
 
Gemena
 
Boende
 
Basankusu
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area 	and part of a restaurant in Kikwit and owned storage buildings in Luput4
 

and Mwene Ditu. At Kananga, ONACER controls the Minoterie de Kasai which
 

has enclosed warehouse space for 4,000 MT distributed in four warehouses.
 

An additional 6,000 NT could be stored under a roofed area adjacent to the
 

mill. In Nyunzu, ONACER uses the ONIFATEX warehouse platform for storage
 

and rail car loading. ONACER has indicated a need for warehouses at the
 

regional and agency offices. A facility investment program is recommended in
 

Chapter V of this report.
 

Although the Executive Order creating the Agency indicated that ONACER
 

should be the sole purchaser of cereals from producers, ONACER at present
 

has neither the capability or facilities for the task.
 

B. 	A Proposed Marketing Role for ONACER
 

The position of ONACER in the marketing of maize is not fully determined
 

either in the short--run or the long-run at this early stage of agency develop

ment. It is clear that ONACER will be a prominant force in the marketing of
 

maize. However, operating policies have not been clearly defined by the
 

National Office. Hence, regional directors exercise greater autonomy in
 

defining objectives than appears desirable for the development of either a
 

reasonably uniform national marketing system or uniform exercise of price
 

policy objectives. In some areas maize is purchased by ONACER from producers
 

at prices above official price without apparent guidance from the National
 

Office. In other areas plans were developing at the regional level to market
 

commodities other than cereals, simply because those activities would provide
 

earning for the regional office. It is the purpose of this section to re

commend both a short- and a long-run role in maize marketing for consideration
 

by the Government of Zaire.
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Initial,emphasis by ONACER has been to-provide a means of purchasing and
 

evacuating maize from villages and entering it into commercial channels.
 

There is urgent need for more marketing services of this kind. In the
 

short-run, this objective must receive primary emphasis by ONACER.
 

ONACER has operated effectively and with dispatch in becoming a signifi

cant force in the marketing of maize in a short period of time. ONACER
 

has not yet had time to bring an adequate supply of resources into marketing
 

at the local level. In many areas there are not enough trucks or buyers
 

Some areas cannot be reached because of inadequate roads,
to evacuate maize. 


missing bridges or inoperative ferry boats. Persons of long experience in
 

maize marketing told us that surplus production in parts of the Kasais has
 

dropped by as much as 50 percent from the preindependence days because of
 

unstable and inadequate marketing.
 

ONACER has licensed private dealers to purchase maize and resell in
 

the marketing channel if they have enough financial resources to carry out
 

their operations and a commercial integrity that will insure minimum im

proper exercise of bargaining power in dealing with producers. Use of
 

private dealers, whether planned or as a short-run expediency, has been
 

highly beneficial. The ability to market maize has been increased.
 

Longer term development of a force for moving maize into marketing
 

channels should continue (and expand) the use of private dealers. Permit

ting dealers to enter the market under controlled conditions will retain
 

ONACER's control over the integrity and stability of the marketing system.
 

A stated policy of encouraging dealer participation on a long-term basis,
 

provided standards set by ONACER are met, will aid potential dealers in
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establishing credit and give them Lhe incentive to invest ,inthe necessary 

trucks and other equipment to become dealers.
 

Use of private dealers will reduce substantially the amount of invest

ment reqffired of the Government of Zaire in marketing facilities and opera

ting funds for ONACER. Adjustments to changed supply and demand conditions
 

occur more promptly when private dealers are employed than when marketing
 

functions are carried out by Public Agencies. New, more effective, channels
 

and techniques of marketing characteristically are discovered sooner in
 

competitive markets than in non-competitive situations--an element that
 

would likely contribute significantly to economic progress in Zaire over a
 

period of years.
 

ONACER should, in the longer run, maintain a sufficiently dominant
 

position in marketing of maize to insure:
 

A. A stable and continued functioning of the system for physical move
ment, preservation and processing of maize;
 

B. 	Reasonable limits on price levels and price level changes in the
 
interests of producers and consumers alike, and
 

C. 	Commercial practices that will accomplish exchange transactions with
 
minimum effort, encourage credit financing and reduce marketing
 
risks hence facilitating a low cost, effective system.
 

In pursuit of these goals, ONACER should control a portion of the com

mercialized supply each year--probably 20 to 25 percent. Readiness to purchase
 

at least that quantity will provide an alternative market for producers each
 

year, and guarantee an established minimum price. Variations above or below
 

this portion of the market will occur by regions depending on local condi

tions. For longer-run development of a marketing system, ONACER should give
 

attention to the development and training of a cadre of private traders that
 

will become of major importance in maize marketing in future years.
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With a trading volume of 20 to 25,percent, ONACER policies would esta

blish the pattern of marketing practices in each market. In addition, ONACER,
 

in licensing private traders, is in a position to exercise the penalty of
 

revocation of licenses of traders, not conforming to trade practices judged
 

by ONACER to be fair or ethical. With facilities for handling 20 to 25 percent
 

of the crop and general surveillance over private traders, sufficient control
 

and flexibility would exist in the system to assure stable marketing.
 

A system of official prices for maize exists currently. It is expedient
 

in the short-run to continue a system of official prices to reduce market
 

price risks as much as possible. In the longer-run, maintaining limits within
 

which prices are free to move will reduce the cost of administering a pricing
 

systen and allow for supply/demand and cost/price adjustments within the
 

system and, at the same time, limit price fluctuations.
 

In a price stabilization role, ONACER should shift stocks among provinces
 

in order that a relatively even maize price to consumers exists throughout
 

the nation. Ideally, price differences among geographic points should reflect
 

cost ot transportation only. After self-sufficiency has been reached, it will
 

be desirable for ONACER to develop year-to-year carryover (buffer stocks) for
 

use in effective control of prices and to offset abrupt changes in annual pro

duction.
 

The stabilization role for ONACER casts the agency in 
a different role
 

than that of an exclusive purchaser exercising ownership control over all sur

plus stocks but in a much more manageable role. With a clear stabilization
 

objective, ONACER will not purchase maize in competition with local merchants
 

at prices exceeding official stabilization prices as was the case in Kasai
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Oriental in June 1975. ONACER purchases and sales of maize can ho used to
 

offset price fluctuations that are disruptive to overall goals for producers
 

or consumers. Management of a national marketing system such as this requires
 

knowledge of market characteristics and a system of market communication.
 

In a stabilization role, the "profit" objective of ONACER regional offices
 

and agencies must be the secondary to other policy objectives. Regional direc

tors indicated intentions to market palm nuts, vegetables and other products
 

because of earnings available to ONACER in doing so. If marketing capabilities
 

of ONACER can be used more fully in handling additional products where market

ing functions are not already adequately performed, additional service may be
 

justified. However, entering other commercial markets for the purpose of earn

ing operating funds for ONACER will dilute the concentration of scarce resources
 

on the establishment of a reliable cereals marketing system. Marketing expertise
 

is a very scarce resource with ONACER and should, for the near future at least,
 

be concentrated on developing a marketing system for the major cereal crops
 

(i.e. maize and rice).
 

We recommend that ONACER assume a leading role in advancing and improving
 

marketing practices at the local level. Currently, maize is weighed as purchased
 

in many areas. In other areas, maize is bought on a sack basis of 100 kgs with no
 

provision for variation in size of sacks. A uniform practice of weighing maize
 

would appear to be more equitable practice. Leadership in establishing grain
 

quality maintenance practices should be assumed by ONACER.
 

Introduction of equipment to improve local marketing should be undertaken
 

by ONACER. Hand-operated corn shellers for use at the village appears immediately
 

desirable. A second is the installation of moisture testers at regional and
 

agency offices to determine when maize is dry enough to begin the campaign.
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Pioneering in establishments of marketing policies and procedures should be
 

undertaken by ONACER. Efforts to establish use of trade documents (sales
 

contract, shipping letter or other documented evidence of inventory) as a
 

basis for financial credit offers an opportunity for ONACER leadership. Local
 

determination of the date for the beginning of the buying campaign is another
 

example. Field losses were occurring at Kongolo this year allegedly because
 

the start of the campaign was announced later than desirable.
 

It is our judgement that ONACER should not enter the milling business
 

at this time. Milling is a complex operation requiring technical expertise
 

which ONACER does not currently have available. The objective of developing
 

and guiding a marketing system for maize in the public interest does not re

quire ownership of processing facilities. We recommend a return to private
 

operation of the two mills currently owned by ONACER in Kasai Occidental as
 

soon as feasible.
 

ONACER is in current need of warehouse facilities for transit storage
 

at several locations. After self-sufficiency and the development of buffer
 

stocks, longer-term storag facilities will be required at collection stations
 

in strategic locations for reserve stocks. Estimates of the longer term level
 

of activities for ONACER is required as a 
guide to facility investment. We
 

recommend that plans for transit storage anticipate handling of 20 to 25
 

percent of all maize commercialized with plans for expansion to serve a
 

buffer stock program. Specific facility recommendations are presented in
 

Chapter V.
 

C. Summary
 

The Executive Order creating the National Office of Cereals authorizes
 

an administrative organization that appears appropriate for such a function.
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The National Office of Cereals has registered achievements toward accomp

lishment of a very difficult task in a short period of time.
 

Operating objectives and policies of ONACER have not been clearly
 

designated. We recommend that ONACER continue to develop and improve the
 

marketing system, performing in the short-run those maize marketing func

tions required for rapid marketing system development. We recommend that
 

system development include licensing of private dealers as rapidly as a
 

stable, reliable contingent of private dealers can be developed.
 

We recommend that in the longer-run ONACER control only that portion
 

of market supply required to achieve price stabilization, regulatory con

trol and an efficient system of privately operated markets. We estimate
 

this can be achieved with control of 20 to 25 percent of commercialized maize.
 

Planning for longer-term facilities and staff should reflect that anticipated
 

level of direct market participation by ONACER, including a reserve or buffer
 

stock policy when self sufficiency is achieved.
 

Recommendations contained in the remainder of this report reflect an
 

anticipated role for The National Office of Cereals as indicated above.
 





V. HARVESTING AND STORAGE TECHNIQUES
 
FOR MARKETING IMPROVEMENT
 

The harvest-storage-transportation program herein described is de

signed to build on existing conditions for immediate improvement in criti

cal areas and at the same time provide a basis for growth and expansion of
 

the system. 
Storage and handling at villages and at collection centers are
 

emphasized. Facilities of large dealers and facilities located at mill
 

sites are more nearly adequate for current demands.
 

Village living centers are the selling and delivery points of small
 

producers. Marketing functions of village centers begin when the corn is
 

mature and ready for harvest. Field operations affect the quality and
 

quantity of maize available for commercialization.
 

The major additional physical facilities required early in the program
 

is a series of collection-storage-shipping centers. 
 It is anticipated that
 

facilities recommended for immediate installation at 10 designated collection
 

centers will be operated by ONACER and will initially provide transit storage
 

for bagged maize. Later epansion and design of these facilities for longer

term storage and for increased volume of grain handled through the facility
 

will depend upon the amount of expansion in production and degree of partici

pation in marketing by private traders in the area served by each collection
 

center.
 

For discussion of an overall harvest-storage-transportation strategy,
 

harvesting and marketing operations are categorized as (1) field,(2) village,
 

and (3) collection center operations.
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A. Field Operations
 

Objectives in selection of field operations are (1) harvesting of a
 

maximum quantity and quality of maize and (2) minimizing labor requirements
 

in field operations and transport to the villages.
 

Studies of present farming practices estimate that 60 percent of all
 

labor requirements for production of maize on small ( to 1 hectare) farms
 

is expended in harvesting and post-harvest operations. This work is customar

ily done by women of the village and indicates there may be labor constraints
 

for more maize production even though better cultural practices or planting
 

of more hectares make increased production technically possible. Changes or
 

assistance that can be introduced to decrease the harvesting, drying, head

load transporting and market preparation hand-labor processes can serve to
 

encourage increased production and commercialization from small family farms.
 

Alternative field operations are appropriate under various field condi

tions and various subsequent dispositions of the maize. In each general case,
 

however, maize should be harvested approximately 1 month after maturity to
 

permit field drying on stalks and to avoid field losses resulting when maize
 

remains in the field for longer periods of time.
 

1. Field handling of maize for immediate sale. If maize is to be sold
 

immediately when taken to the village, it may be shelled either in the field
 

or at the village. In either case, husks may be removed when maize is picked
 

from the stalks.
 

a. Field Shelling. Transport labor may be saved if maize is shelled in
 

the field. If this is done, sun drying of husked ears of maize on field patios,
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SINGLE EAR MAIZE SHELLERS
 

44 

V-A-I Single ear hand cranked sheller mounted on hopper stand.
 

V-A-2 Fly wheel type single ear sheller - motor driven (can be hand cranked.) 
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mats or raised platforms in or near the field may be necessary to dry the
 

ears to the point of easy shelling. Field shelling may be by hand or by
 

small hand machines taken to the field (See Figure V-A). Only the shelled
 

maize would then need to be transported to the village. Cobs and husks
 

would be left in the field.
 

b. Village Shelling. An alternative to field shelling is transport of
 

husked ears to the village for patio drying and shelling with mechanical
 

shellers (See Figure V-B) or more extensive use of family labor. The more
 

labor-efficient system will depend on distance transported, reduced labor
 

requirements for shelling in the village and the value of the cobs for fuel
 

or other use in the village. Comparative efficiencies of the two systems
 

cannot be generalized.
 

2. Field handling of maize for subsequent sale. When maize will sub

sequently be marketed but not immediately, conditions must be provided for
 

its storage and preservation during the period from harvest to evacuation
 

from the field or in the village, depending on how transport/shelling opera

tions are to be accomplished for minimum labor input.
 

a. Field or village crib storages will allow drying by maximum air
 

circulation or by placing charcoal fires underneath the stored maize. The
 

crib should be covered with a waterproof roof for protection from rain. A
 

removeable section of the roof facilitates filling from the top. Small
 

field storages observed in Zaire were filled from one end with ears stacked
 

(corded) in rows. Cording of ears reduces the amount of air circulation
 

through the maize that would occur if ears were dropped in from the top and
 

allowed to fall in a random pattern in a crib. Objectives of drying by con

vection and maximizing air circulation can be achieved with alternative
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designs which may be selected to make best use of indigenous materials.
 

Appendix V-1 describes a crib for maize storage designed by FAO which
 

makes maximum use of indigenous materials and can be constructed by farmers
 

for use in the field or village.
 

B. Village Operations.
 

Marketing operations performed in the village include shelling of
 

maize transported from the field in the ear, further sun-drying of ear or
 

shelled maize, temporary storage of shelled maize for imminent sale, sale
 

to ONACER or private dealers for delivery to a collecting station, warehouse
 

or mill and longer term storage of ear or shelled maize for subsequent sale.
 

1. Village shelling of maize. Ear maize is transported to the village
 

from the field for hand shelling prior to sale. Delivery of a maize sheller
 

to the village prior to the buying campaign would greatly reduce village
 

labor requirements for this operation. Total investment by ONACER or pri

vate dealers in small mechanical maize shellers as shown in Figure V-B would
 

not be large, approximately 9 125-150. Provision of mechanical shellers
 

would generate interest in the marketing of maize by small producers in addi

tion to reducing labor requirements.
 

2. Further sun drying of ear or shelled maize. At present small
 

quantities of ear maize requiring additional drying at the village are placed
 

directly on the ground or on woven mats for added drying. With shelled maize
 

this practice allows sand and stones to be mixed with the maize as impurities.
 

These methods may be adequate for small quantities of maize, however, as
 

production increases and maize with fewer impurities is demanded, other methods
 

of sun drying may be necessary.
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Large, open (not shaded) clean (no grass) patios suitable for sun

drying should be provided at villages. For dirt-patio drying of shelled
 

maize the use of sheets of black polyethylene or polyvinyl chloride greatly
 

facilitates collecting the shelled maize without soil contamination, and
 

during any rainy or damp nighttime periods the thin layers of maize can be
 

quickly and easily ricked and covered with the same sheets.
 

3. Temporary storage of shelled maize. After shelling in the village,
 

maize may be held for short periods of time before sale. This is usually
 

accomplished in small baskets or sacks stored in village huts. In some cases
 

ONACER or private dealers may accumulate and store quantities of shelled
 

maize in villages for short periods of time.
 

The limiting factor in moving maize from villages to the collecting
 

centers is often lack of trucking capacity due to bad roads, too few trucks,
 

and/or malfunctioning trucks. Good short-term village storage should be
 

provided for sacked, dried maize. Temporary use of enclosed village huts
 

with good roofs and removable, raised floor pallets to keep sacks off damp,
 

earthen floors could serve very well for emergency short-term village storage.
 

If necessary, ONACER or private dealers could construct good, sacked-grain
 

storage warehouses of indigenous materials in the larger villages for short

term storage.
 

4. Sale of maize to ONACER and/or private dealers. The village is the
 

point where ownership changeo and it is at this point that a Judiciously stan

dardized set of differential prices can be used to promote:
 

a. more timely harvesting,
 

b. more adequate drying,
 

c. earlier marketing and,
 

d. removal of impurities.
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Price discounting should be applied only where differences in grade
 

characteristics affect the subsequent market values of maize. High mois

ture content affects the value per unit of weight because it results In
 

increased weight purchased and, if above 14 percent, substantially in

creases the risk of spoilage. Portable moisture testers such as that shown
 

in Figure V-C are highly valuable aids for buying early in the campaign when
 

moisture contents tend to be high and for spot checking maize offered for
 

sale at other times. Maize judged to be above 14 percent moisture conteut
 

could be discounted at the village or rejected.
 

5. Longer term storage of ear maize for subsequent sale. As the mark

eting system in Zaire develops and small producers increase their production,
 

longer term storage at the village will probably be needed. Individual farmers
 

will produce maize in excess of amounts they can store in the spaces above
 

living areas in their houses. Storage facilities will be needed if the maize
 

is removed from the field as has been recommended.
 

a. Crib storage. The FAO crib design for unhusked ear maize storage
 

shown in Appendix V-1 is recommended as an alternative for this purpose.
 

The basic plans included in this report can be modified for use of a variety
 

of con3truction materials. It is a structure that can be made by the farmer
 

from indigenous materials at minimum cost. The crib can be made relatively
 

rodent-proof but has no particular protection against insects. Hfusks of the
 

ear offer some protection against insect attack and it is possible that the
 

practice of drying and smoking stored maize with fres could be used with
 

modifications of the crib base. Field testing will be required to determine
 

the practicality of drying and smoking ear maize in the crib.
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b. Village Storage-shelter Design. With increasing grain volumes, or
 

as more and better facilities are found necessa y, more permanent and secure
 

village storage-shelters can be constructed anL. operated jointly or separately
 

by the village unit and/or ONACER (or other grain buying or marketing group).
 

The storage-shelter should be simple and low cost in design and construc

tion yet functionally versatile and adequate. It should also provide for
 

sun-drying, manual handling and short-term holding or storage of both ear
 

maize and shelled waize in bulk and in sacks. It should accommodate several
 

alternative methods that may change during any one harvest season or with
 

progress and expansion from year to year. It may be used for processing and
 

storing maize for only a few months of the year. Initially it probably should
 

not be intended or designed to be used for storing maize into the wet season
 

or to replace household storage now in common use.
 

Appendix V-2 presents a suggested design for a common but highly ver

satile type of storehouse structure, which could be built in stages and used
 

for many purposes. The minimum basic unit considered adequate initially is
 

a pole-type building with a wood framed roof covered with galvanized, corru

gated sheet steel or aluminum roofing. The function of permanent walls would
 

be protection against animals or human theft, and if the building were located
 

in a suitably enclosed or protected area, walls are unnecessary. Where
 

walled-off sections are desired, walls can be provided with light-weight
 

filler-sections, non-structural in nature.
 

Ear maize can be collected and held for large-batch power-machine shel

ling by use of a simple, slat-fencing material made of four or five horizontal
 

double strands of twisted wire containing vertical wood slats about 1 m. long.
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One or more rolls of this removable and reuseable slat-fencing can be Joined
 

and formed into a cylinder one tier high of the desired or necessary diametel
 

to hoild any quantity of ear maize from 1 to 100 tons. The table inAppendix
 

V-2 gives the ear maize capacities in tons of dried, shelled maize of 1 m. high
 

slat-fence, round cribs according to their diameter, assuming the ears to be piled
 

to a crown slope of one vertical to two horizontal. Such single-tier cribs
 

can be filled by baskets (also illustrated in Appendix V-2) and can be emptied
 

by hand simply by opening the slat-fence and allowing the ear maize to flow
 

through the opened area.
 

To collect and commingle ear maize from several small producers for larg
 

batch shelling will require either the purchase of the ear maize or the devel
 

ment of an acceptable or workable system in which the final shelled maize yie
 

from a large, commingled baLch of ear maize can be satisfactorily prorated to
 

the several producers contributing to that crib of ear maize. More than one
 

such temporary round holding crib may be desirable.
 

A concrete floor can be installed at any later date, but if provided ini
 

tially, mill-sawed columns can be used to advantage instead of poles. The
 

butt-end of wood columns or poles should be treated with a wood preservative,
 

especially when they are to be enclosed by a concrete slab.
 

Lining the slat-fencing with sackcloth or heavy paper could provide for
 

tempurary bulk storage of shelled maize. Sacked maize can be stacked direct

ly on a good concrete floor briefly during the dry season, but wood pallets
 

should always be placed on earthen floors for sacked grain piling and pre

ferably on concrete floors.
 



Such large-mass crib storage should not be considered suitable for
 

further or final drying of ear maize. Ear maize must be adequately dried
 

before piled into the crib. Freshly harvested, cleanly husked ear maize
 

dried to 16 percent or less kernel moisture before cribbing may be expected
 

to store safely in ventilated crib storage for more than 2 months if free
 

of insect infestation.
 

The large roof, pole-type structure suggested for village collection and
 

holding stations can be built in a variety of ways and with many different
 

materials. Adding a 14 by 28 meter concrete floor would nearly double the
 

cost. Providing a concrete floor for only that part of the area to be used
 

for shelled maize holding or storage would help minimize initial investment.
 

The unit storage costs of almost any type of structure that provides a good
 

roof and floor for ear maize usually will be considerably higher than that
 

for shelled maize. The smaller the size or capacity of the structure, the
 

higher the cost per ton of storage provided.
 

The wire-slat, fence-type cribbing could be locally made in the village
 

at low cost. Four or five double strands of at least 16 gauge wire should be
 

used to provide sufficient strength in tension for large diameter cribs or
 

bins.
 

Estimated cost of constructing a village storage-shelter of the type
 

illustrated in Appendix V-2 is shown in Table 11. Basic cost data from which
 

Table 11 is developed are listed inAppendix V-7.
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TABLE 11. COST ESTIMATES OF VILLAGE STORAGE-SHELTERS
 

Materials 

Lumber -- 11.6 m3 @ Z 50 a 580 
Roof  (Cor. Gal. sheet steel) - 448 m- @ Z 2 896 
Cribbing-fencing (2-12 m. cribs) 
Hardware and Miscellaneous 

75 m. @ Z 1 75 
150 

Labor @ 20% of materials  - -
TOTAL MATERIALS 1,701 

340 
Estimated total storage cost 9 2,041 

Unit cost for ear maize per ton of shelled maize 
(2-12 m. cribs - 162 tons) - 9 12.60/ton 

Equipment 

Small cylinder sheller with 16 HP gas engine 
Platform scales 

9 825 
300 

Misc. tools and equipment 50 

Plus 30% shipping cost 
TOTAL 1,175 

330 

GRAND TOTAL 
Total 1,505

9 3,546Grand 	unit cost for ear maize storage 9 21.89/ton
 

C. Collection Centers
 

The following functions should be performed at collection centers when malze
 

is handled in sacks:
 

(1) 	Maize is unloaded from trucks, sampled, weighed and classified
 
on the basis uf pertinent quality characteristics.
 

(2) 	If it is to be shipped immediately, maize is stored only until
 
transport is available and sufficient quantity has been assembled
 
to load a rail carload, barge, or other vehicle.
 

(3) 	If shipment to mills is delayed, sacks are stacked in the warehouse
 
in the manner illustrated in Appendix 111-4 and quality control
 
measures applied as recommended in Chapter VI.
 

The following functions should be performed at collection centers when maize
 

is handled In bulk:
 

(1) 	Sacked maize is unloaded, weighed, sampled, and classified.
 

(2) 	Sacks are emptied, cleaned and returned to trucker or village buyer.
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(3) 	Acceptable grade grain is conveyed to bulk storage via cleaner ac
cording to classification:
 

a. extra-dry high quality (13 percent moisture or below)
 
b. standard quality.
 

(4) 	Off-grade grain is conveyed via cleaner to a special bin for further
 
drying or other treatment.
 

(5) 	Railcars are loaded in the case of immediate transhipment.
 

(6) 	All grain above 13 percent moisture, if stored for more than a
 
few weeks, should be dried with low humidity natural air:
 

a. to 13 percent level for 1 to 2 months storage, or
 
b. to around 12 percent level for more than 2 months storage.
 

(7) All stored grain is inspected periodically and given insect con
trol treatment as recommended in Chapter VI.
 

The need for orderly establishment of a series of collection centers
 

cannot be over-emphasized. Good storage facilities are indispensible for
 

the establishment of a viable national maize marketing system. But either
 

too much or too little storage capacity can result in serious economic loss.
 

The most logical first step would be to use storage now available that
 

is suitable or can be adapted or made suitable by repairing or remodeling.
 

Caution needs to be exercised here since miscellaneous structures can become
 

very e.cpensive storage if they permit quantity or quality losses. The
 

basic requirement of any storage structure or system is to handle and hold
 

grain without loss of quality and to do this at the lowest possible overall
 

cost.
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Many factors need to be considered in the selection of facility sites.
 

These include (1) past, present, and probable future patterns of maize pro

duction, (2) available transportation facilities, and (3) availability of
 

electricity. In view of the present road conditions between the production
 

areas and the mills, it is obviously desirable to locate as many of the col

lection centers as possible with access to rail or river transport.
 

A basic requiremeht considered in the proposed design layouts of these
 

centers is provision for orderly and efficient expansion. Table 12 (Figure
 

V-D) is a proposed list of possible sites and suggested first year storage
 

capacities. Site selection for facilities should include land for possible
 

expansion. It is recognized, however, that the incremental size of storage
 

capacity expansion as well as the total final capacity at any site can best be
 

determined by actual marketing records obtained as the program develops.
 

If the original structures are built by ONACER, subsequent expansion will
 

depend upon the extent to which private dealers participate in marketing at
 

collection centers and the manner in which their own facilities are provided.
 

Decisions concerning development of buffer stock by ONACER will also have
 

significant influence on ultimate size of facilities at 
collection points.
 

Collection point storage capacity must be increased over 
the next dec

ade. If ONACER plans for 20 to 25 percent of current market and the operation
 

of a storage/buffer stock program, it is conservatively estimated that total
 

ONACER warehouse capacity for corn should be expanded to 100,000 tons by 1985.
 

A portion of this expansion may be at milling points. Projected plans for
 

ONACER to increase warehouse capacity by 10,000 tons per year over the ensuing
 

8 years after 1976 appears to be an appropriate objective.
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TABLE 12. 
 PROPOSED SITES AND CAPACITIES OF
 
COUNTRY COLLECTION CENTERS FOR
 

RECEIVING, STORING AND SHIPPING MAIZE
 

Site 1976 Capacity
 

metric tons
 

Mweka 
 2,000
 
Luputa 
 2,000
 
Mbuji Mayi 
 2,000
 
Kongolo 
 2,000
 
Kaniama 
 2,000
 
Kananga 
 2,000
 
Nyunzu 
 2,000
 
Kikwit 
 2,000
 
Kamina 
 2,000
 
Idiofa 
 2,000
 

20,000
 

The strategy of this program is to get commercial maize out of the vil

lages before the onset of the wet season. Without significant improvement of
 

storage facilities, 4 months is about the maximum safe harvest and storage
 

period for large quantities of commercial maize in Zairian villages. The 

dry season, and therefore passable country roads, frequently exceeds 4 months; 

however, most of the maize is likely to be delivered in a 4-month period. The 

sooner maize can be moved to collection stations after harvest and field dry

ing, the less will be the field and farm infestation and spoilage. 

By 1980, movement of maize to urban consumption centers will be between
 

260,000 and 340,000 metric tons 
(Tables 5 and 6, Chapter II), with a projected
 

urban average volume of 390,000 metric tons and assuming that one-third of the
 

current year's production ip consumed during the 4-month harvesting/marketing
 

season, stocks of 200,000 tons 
from the current crop will be in warehouses
 

at the end of the harvesting/marketing period in 1980.
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At the rate of expansion in warehouse space projected, ONACER should
 

operate warehouse space for 60,000 tons by 1980. This amount of space would
 

be only slightly more than one-fourth the space required for storage of
 

stocks from the 1980 maize crop. If by 1980 ONACER begins to plan for year

to-year carryover of buffer stocks of maize, a need to continue expansion of
 

warehouse capacity at a rate of 10,000 tons annually at least through 1984
 

is likely. Conversion of existing warehouses to bulk storage may also begin
 

by 1980.
 

1. Warehouse for sacked maize. A warehouse for sacked maize with a min

imum capacity of 2,000 tons is recommended for each of 10 designated collection
 

centers. It is anticipated that these warehouses will be used only for transit
 

storage at this time. Capacity of a warehouse of this size will permit accumu

lation of up to 55 to 60 train carloads at local points during the campaign if
 

rail cars were not available to load maize as rapidly as received. A proposed
 

warehouse design is shown in Appendix V-3. The design of the proposed ware

house is such that it can later be converted to bulk storage by removing part
 

of the wall sections and placing cylindrical bins beneath the warehouse roof.
 

The extra cost initially of building this warehouse to accommodate later
 

conversion to silo type bulk storage is relatively small. The extra require

ments are the sub-floor ducts, the split truss design and the additional en

closing walls. Special consideration is required in its location to provide
 

for future bulk load-out into railcar and/or river barge.
 

Estimated cost of construction and equipment for the recommended design
 

is presented in Table 13. Basic unit cost data from which Table 13 is de

veloped is found in Appendix V-7.
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Table 13. Cost Estimate for Country Collection Warehouse
 

Materials--

Estimated Cost
 

Warehouse 

Concrete--114 m3 @925 
Rerod--900 Ki. @BO.50 
Lumber--34 m @B50 
Roof--(28 g. al. sheet steel) 

--840m @2 2 
Walls--(28 g. gal. sheet steel)--940m @ 32 

B 2,850 
450 

1,700 

1,680 
1,880 

Hardware and Miscellaneous 
Materials Total B 

1,000 
9,560 

Labor @ 30% of materials 2,868 

Total estimated storage cost B 12,428 

Capacity: 3 
Warehouse (sacks)--Gross volume 4522m3
 

Useable volume @ 72%-3256m3
 

Capacity @ 1.8m 3/M.T.=1809 M.T.
 

Unit Storage capacity cost-- Z6.87/M.T.
 

Equipment Imported:
 

1 Bag conveyer (5m) B 500
 
1 Cylinder grain cleaner 250
 
1 Platform scale 300
 
1 Set grain laboratory equipment 504
 

Total imported equipment (FOB) B 1554 
Plus 30% shipping cost 466 

Total Equipment Cost 2 2,020 

Grand Total Estimated Cost 3 14o448
 

Grand Total unit cost--Z7.99/M.T.
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Expansion of collection point capacity may occur by adding to the basic
 

warehouse for additional sack storage. Additions should extend along the rail
 

track where the warehouse is served by a railroad for convenience in loading.
 

Expansion of sack space may be desirable if storage at collection centers cor

tinues to be for only short periods and if maize must be shipped by sack. How

ever, with expanded cpmercialization and longer-term storage in ONACER facil

ities, advantages accrue from bulk storage and handling.
 

2. Bulk Storage. When grain is handled and transported in bulk, substan

tial savings of investment in sacks occurs. Sacks in which maize is delivered
 

from the village can be cleaned and repaired and subsequently are reuseahie
 

for delivery from the villages.
 

A second advantage of converting to bulk storage is that handling mise
 

and loading on out-going vehicles can be mechanized through itse of very simple
 

machinery to reduce the amount of human labor required for moving grain.
 

If maize is to be stored for any extended period of time, as may be the
 

case if ONACER operates a market regulatory function through control of criti

cal supplies, one of the basic functions of the collection stations will be
 

to clean, condition, and treat maize as necessary to prevent further quality
 

deterioration. Maize may also need to be dried in preparation for long-tsrm
 

storage. These functions can be performed more effectively and efficiently
 

when maize is handled in bulk.
 

Cereal grains are endowed by nature with properties favorable for long

term preservation in szorage if they are properly dried soon after maturity
 

and then kept dry. To better understand the functional basis fir the systm
 

and designs proposed, it is helpful to have a basic understanding of how this
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system can be'made to work well to safely and economically preserve maize
 

for long periods under Zairiantconditions. Relationships between the mois

ture content of the grain and that of the interstitial air associated with
 

the grain and the effects of the level of these moisture contents on the
 

rates of development of grain molds and grain insects - the two major destruc

tive agents of grain quality are basic to understanding good grain storage.
 

For discussion of the functional operation of a bulk storage system see
 

Appendix V-4.
 

3. Alternative designs for bulk handling at Collection Centers. The
 

southern and eastern maize production regions of Zaire are favored with a
 

dry season for harvesting and processing their crop of maize. With proper
 

design and operation of storage structures, these periods of low relative
 

humidity air can be utilized to great advantage to condition grain for safe
 

storage into the wet season and even to carry over grain into the following
 

dry season, if necessary, without serious loss of quality.
 

Bulk storage with aeration equipment Is the most practical system to 

utilize these periods of low relative humidity air to advantage. Drying to 

low moisture content is the single most effective method of preserving grain 

quality in storage for long periods. 

Two alternatlve desnigns or layouts are presented in Appendix V-5 and V-6 

which provide for sack receiving and bulk storage, conditioning and delivery. 

(a) The ('.)lmoi7rof..la.. The first plan, Appendix V-5, is designed to 

utilize matrrials normally available 'within the country, i.e. concrete, masonry, 

lumber, reinforcing and roofing steel, or as an alternative, the use of cir

cular steel )inn when space is converted to bulk storage. It is a type of 

structure that can be tiied entirely for sack handling and storage at first, then 

http:lmoi7rof..la
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converted to all bulk storage, with only sack receiving. 'l'h ilhownplanl 


a connon type of warehouse roof construction. It is supported entirely on
 

columns with a split-truss arrangement to provide maximum head space or clear

ance down a central passageway between the two rows of bins. When converted
 

to bulk handling and storage, this high-clearance center alleyway accommodates
 

sufficient height and freedom of movement for a single portable auger elevator
 

to serve all the bins. Sacks can be dumped directly into the auger boot or
 

into a portable, cylinder-type cleaner which discharges directly into the
 

auger boot.
 

Light weight, filler-wall sections between the columns are required only
 

for that area to be used permanently for sack or general warehouse storage.
 

One of the desirable features of starting with this common-roof system is
 

that all the space or floor area can be used initially for only sack handling
 

and storage, bulk bins and handling equipment to be added later. It is highly
 

recommended that any new warehouse construction to be used initially for only
 

sacks be planned for easy, efficient conversion to bulk hrndling and storage
 

at any future time. The proposed layout in Appendix V-5 was designed with
 

this specific objective in mind. Special provision for future conversion re

quires proper spacing of the columns, the twin-truss arrangement ard the instal

lation of the main sub-floor ducts into the iriginal concrete floor and founda

tion design for future round bins. These large sub-floor ducts are then covered
 

for sack storage.
 

Some suggested design details for round silo installations, methods and
 

equipment for aeration-drying and bulk loading and unloading are presented in
 

Appendix V-5.,
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The most efficient and economical structural shape for a bulk grain stor

age bin is a cylinder. Cylindrical bin walls can be made from pre-cast con

crete staves, properly hooped with steel rods and plastered preferably both
 

inside and outside for dry grain storage; brick and mortar properly reinforced
 

with steel rods and plastared inside and outside; or prefabricated, corrugated,
 

galvanized steel sheets that arc well caulked as 
they are bolted in place. Good 

quality construction with any of these materials will provide excellent walls 

for round bins. The choice is largely one of availability, cost, and local 

know-how or Preference. 

As noted in Appendix V-5, all dimensions given are for a round bin size 

of 7.3 m diameter by 7.3 n height (24 feet by 24 feet). This size bin can 

store a little more than 200 tons of dry maize. These dimensions were some

what arbitrarily selected for these suggested designs. lowever, increasing
 

the bit diameter will require a larger and higher roof structure. Also, bins 

deeper than about 7.3 in would require vertical cup elevatorf, and horizontal 

conveyors, whicli are very conm:)n equipment for moving grain into and out of 

bulk storage, but which are much more expensive In first cost than the portable 

auger recommended for s a ler bir i diagrainmed in Appendix V-5. Also, bins 

deeper than 7.3 n are not af well suited for auration-drying, i.e. much larger 

fans and motors wotuld be neccstiry to force the required quantities of air 

through the deeper grain. 

Relatively low cost atnd versatile equipmLnt for loadout into rail cars 

is iltintrated Ii the plan. If the rail siding Is immediately adjacent the 

side of the warehouse fir more convenient. sack loading or unloading, then a 
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vertical auger elevator could be permanently installed for each pair of bins.
 

Electric motors would then be required for the loadout augers in place of the
 

single, portable, engine-driven auger illustrated in the plan.
 

If the site does not have suitable electric power, gas engines can serve
 

well to operate the fans. Portable engine-fan units, designed especially for
 

drying grain, are commercially available from several manufacturers. Sub-floor
 

horizontal conveying augers probably should be powered with small, electric
 

motors. A collection center should have at least some electric power avail

able to provide light for small power equipment such as cleaners, and for
 

laboratory equipment such as electric moisture testers. As a last resort,
 

small 5 to 10 KW motor-generator sets could be provided. The Inga-Shaba trans

mission line is providing switching stations at Kikwit, Kananga and Kamina
 

so abundant electric power can be anticipated at these locations at some future
 

time.
 

Future expansion of this common-roof system is accomplished simply by in

creasing the length of the common-roof and installing more round bins, prefer

ably in pairs. The common-roof design does not show any permanently constructed
 

tops or covers for the individual bins. For bulk bin storage structures in trop

ical environments, the real functional need for tight covers over the top of each
 

bin where they would have no utility as a roof Is a subject of debate.
 

Numerous field observations and experiences have been reported and documented
 

that metal bius with tightly sealed roof-to-wall joints located in humid, tropical 

regions permit development of severe moisture mikration within the bin. But, 

apparently (and unfortunately) there has been little or no investigation or 
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experience with open-top metal bins provided with good cross-ventilation. There
 

is little question but that good cross-ventilation of the space between the grain
 

surface and roof would dissipate any moisture migration. The concern is that
 

such free ventilation, especially during the wet season, would also permit
 

reinfestation and rehumidification of the surface grain. There is good reason
 

to believe that when there is daily sunshine for a few hours at least, such as
 

occurs throughout the year in the maize growing regions of Zaire, that the small
 

pickup of moisture by the surface kernels from the nighttime air would be re

evaporated each day by radiant heat traisferred from the hot metal roof during
 

the daily sunshine hours, and that this moisture would be carried away if 

there is good cross-ven':ilation. Maize dried to low moisture content and
 

free from insects or disinfested after placement in storage would be subject
 

to reinfestation at the surface. Frequent inspection and treatment for any
 

surface infestation If and when it is detected would be required.
 

The only suitable method and materials readily available within the coun

try to tightly cover these silos would be a steel beam or 
truss supported 

flat steel sheet deck or a reinforced concrete slab. Estimates indicate that 

the use of either of these would nearly double the construction costs for 

these relatively small silos, prevent cross-ventilation, and eliminate the 

head room provided by the common-roof above the bins. They could create more 

problems than they solve. 

It would be desirable to use wire screening to isolate the space above 

the bins and beneath the roof to exclude birds, other animals and thieves. Al

though birds probably would not consume large quantities of grain from the 

storage, the over space provided numerous roosting areas and could lead to 
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contamination of the stored grain with bird excrement. Screening material
 

has not been included in cost estimates.
 

In view of the above, it is recommended that at least one or two bulk
 

units of this type design be constructed and put into operation at an early
 

date. Careful observation will identify and allow correction for problems
 

that may arise in use of this design in Zaire.
 

(b) The 4-bin cluster unit. The second type layout or design proposed,
 

Appendix V-6, consists of a basic receiving area (or 2,000 ton sack storage
 

warehouse) with bulk storage through use of standard-type round steel bins,
 

handling equipment, and drying-aeration fans and equipment, all of which is
 

commercially available from several manufacturers. It comprises the most
 

modern methods of rural storage now being sold and employed in the temper

ate zone grain producing regions of the world. The warehouse for receiving
 

and handling the sacked maize and other farm supplies could well be construc

ted with locally available materials, but the rest of the facilities probably
 

would have to be imported.
 

Where a good sack warehouse already exists and the site can be made suit

able for placement of bulk storage bins, remodeling of the sack warehouse to
 

accomodate this type of bulk storage expansion would require only the instal

lation of the receiving auger-elevator. The sack-dump pit may or may not be
 

considered desirable. Without the dump pit, an above-floor hopper on the boot
 

of the auger elevator could serve as the sack dump.
 

Where only a sack warehouse is desired initially, one end of the warehouse
 

should adjoin the railroad track for a track siding arrangement for direct rail
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car loading of either sacked or bulk grain (the sacks to be emptied directly
 

into an auger elevator hopper or dump pit). This would not substantially
 

change the orientation of the round bin arrangement with the railroad siding
 

as shown in Appendix V-6. The direction of any future bulk bin expansion would
 

still parallel the rail siding, and a single overhead auger conveyor could be
 

used to convey the grain to additional 4-bin cluster units.
 

Each bin has a prefabricated, cone-shaped, light-weight, self-supporting,
 

sheet steel roof. To prevent moisture from accumulating at the grain surface,
 

cross-ventilation can be provided by raising the roof above the upper edge of
 

the metal wall about 5 cm by means of several small, metal clips. Each bin
 

is also completely equipped with floor auger, roof auger, and a complete set
 

of aeration-drying equipment. The aeration-drying equipment consists of the
 

fan-motor unit and the air ducts or plenum system. Specially designed fan

motor units are available in a wide range of sizes - 1 hp to 20 hp or more
 

for this purpose. There are two general types of air distribution systems:
 

(1) a perforated-raised floor and (2) perforated ducts. For either type
 

system, it is preferable to have a main sub-floor delivery duct built into
 

the concrete floor fourdation. This duct also accomodates the sub-floor de

livery discharge augers. The desired size of the fan-motor unit and type of
 

air distribution equipment depends primarily upon the amount of in-storage
 

drying to be attempted. For the 7.3 m diameter bins shown in Appendix V-5
 

and V-6 a 2 hp fan-motor unit with ducts probably would be adequate for initial
 

moisture contents of maize no higher than 15 percent, while a 3 or 5 hp motor
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fan unit with a raised, perforated floor would be desirable for initial moisture
 

content maize above 15 percent.
 

Reliable and ample electric power must be available at any site where this
 

system is to be installed, as several electric motors are necessary for handling
 

and aerating the bulk-stored grain.
 

Use of the simple sweep auger mechanizes the removal of grain from flat

bottomed silos. These light-weight augers are removed from the bin after it
 

is emptied and installed again through the access door after the grain ceases
 

to flow by gravity to the center of the hopper when emptying the silos.
 

It isvery important, especially for the duct system to effectively seal
 

the bin-wall-floor joint, to prevent entrance of rainwater and to place a vapor
 

barrier in the concrete floor: Methods to do this effectively and permanently
 

are shown in the detailed sketches in Figure V-6.
 

Orientation of the bin arrangement with the railroad siding will depend
 

upon whether both sack and bulk railcar loading is required or just bulk

grain loading into railcars. In the case of the former, the rail siding should
 

be run along the top of the plan shown in Figure V-6 to permit loading sacks
 

directly from the warehouse storage into railcars. Expansion of the unit by 

adding more bins should parallel the direction of the rail siding. 

D. Cost Estimates for Country Cllvction Stations. As discussed above, 

two alternative approaches are suggested (I) the common-roof unit which can be 

used entirely for sack handling and storage initially, and (2) the 4-bin cluster
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unit, for which a relatively small sack warehouse is required initially, but
 

for which expansion consists entirely of groups or "clusters" of the common,
 

standardized round steel grain bins, which are suitable only for bulk handling
 

and storage.
 

As will be noted, the cost estimates for the common-roof unit apply only
 

to the size of unit shown in Appendix V-5 (1,700 tons capacity sack and bulk),
 

and that a reinforced, plastered brick and motar wall was somewhat arbitrarily
 

selected for the six silos shown. Prefabricated steel bins (walls only - no
 

roof or floor) might be imported and erected with much less labor and possibly
 

at lower total cost.
 

Unit cost data for estimating cost of constructing and equipping facility
 

are presented in Appendix V-7. Current FOB prices and other data of standard

ized, prefabricated round steel grain bins, both with and without the bin roofs,
 

are given in Appendix V-8. FOB net costs listed in Appendix V-8 are the retail
 

prices less 35 percent, which may be considered about the FOB factory price to
 

a dealer-builder. As pointed out above, shipping costs for containerized, pre

fabricated and nested steel sheets would be calculated on the basis of weight
 

and may be estimated at about 10 cents per pound. The current FOB dealer

builder cost Is 40 cents per pound regardless of the size of bin 

as calculated from the data in Appendix V-8. Adding 10 ctnts per pound 

for shipping coats gives the CIF total costs and unit costs per metric ton of 

storage capacity tabulated in the last two columns of Appendix V-8. As shown
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in Appendix V-8, these costs vary from around $6 to $12 per ton (a 3 to 6).
 

Expressed in makuta per 70 kg. sack of maize, this is 21 to 42 makuta per sack
 

of storage capacity, which is less than the current cost of one set of new
 

sacks.
 

As indicated in Table 14, estimated cost of reinforced, plastered brick
 

and mortar silo walls, assuming erection labor to cost only 30 percent of
 

materials cost, is Z 3.70 per ton capacity, or about the same as the larger
 

diameter imported steel bin walls.
 

Storage capacities listed in Table 14 are based on a normal amount of
 

crowing or center piling above the upper edge of the bin wall, and shelled
 

maize with a pack factor of 5 percent or an average grain density of 0.753
 

ton per cubic meter.
 

CIF costs for imported steel bins with regularly equipped cone-shaped
 

roofs (less floors and any equipment) per unit storage capacity calculated from
 

data in Table 14 varies from around $10 to $15 (Z 5 tu 7.50) per ton storage
 

capacity.
 

TABLE 14. COST ESTIMATES OF COUNTRY COLLECTION STATIONS
 

1. Common Roof Unit (Appendix V-5)
 

Materials --


Warehouse 3 Eat. Cost 
Concrete -- 114 m @ 9 25 5 2,850 
Rerod -- 900 kq. @A 0.50 450 
Lumber -- 30 m @A 50 1,500 
Roof -- (28 g. gal. sheet steel) -- 840 m2@9 2 1,680 
Walls - (28 g. gal. sheet steel) -- 252 m @A 2 504 

6 Silos (walls only) 7.3 m. x 7.3 high 
Plaster.;' brick and mortar 
Rerod (hoop and vertical) 

Hardware and Mincellaneou. 

-- 1000 
2670 kg. 

m2 @g 4 
@A 0.50 

3,000 
1,335 
1,000 

Materials total £ 12,319 
Labor @30% of materials ,695 

Total estimated storage cost 1 16,015 
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Capacity:
 
6 silos (bulk) 1300 tons
 
Warehouse (sacks) 400 tons
 

1700 tons
 

Unit storage capacity cost -- 3 9.42/ton 

Equipment -

3 sets of perforated- raised floor supports
 
(cement block and lumber) @9 100 a 300
 

3 sets additional concrete floor slabs @3 100 300
 

Imported:
 
3-perforated-raised floors @$555 $1,665
 
3-sets of above floor ducts @ $210 630
 
1-18 m. x 6" auger with engine & transport 1,550
 
1-6 m. x 6" " " " " 235
 

1-7 m. x 6" sub-floor auger, hopper & 'aotor 355
 
1-9 m. x 6" sub-floor auger, hopper & motor 486
 
1- Sweep auger and motor 229
 
2- Fan-engine units @$1820 3,640
 
1- Cylinder grain cleaner 550
 
1- Platform scales 600
 
1 set- Grain laborntory equipment 1007
 

Total imported Equipment FOB $10,947
 
Plus 30% shipping cot 3 284


$1231 --a 7,116 

Total equipment costs
 

Grand total estimated cost 923,731
 
Grand total unit cost 9 13.96/ton
 

2. 4-Bin Cluster-Unit (Appendix V-6)
 

Haterials
 

Sack receiving-holding warehouse
 
Concrete -- 37 m3@ 25 925
 

Re-rod -- 250 kg.@g 0.50 125
 

Walls (plastered brick and mortar) 230 m2Q@ 3 690
 
Lumber -- 4.3 m3 @ Z 50 216
 

Roof -- 204 m @ 9 2 408
 
llardwnre and Miscellaneous 100
 

Material Total 5 2,464 
Labor @30% of materials 739 

Total a 12,203 
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One 4-Bin Cluster-Unit 3 
Concrete (foundation 6 Floor) -- 47.6 m @9 25 A 1,190 

Steel bins (with roof) -- 4 bins -- FOB $ 9,920
 

Plus 30% for shipping 2,976
 
Plus 10% for erection 992
 

Total $13,888 -- _.944
 

Total estimated storage cost 01i,337
 

Capacity 4 Bin Cluster Unit (Bulk) -- 880 M.T.
 

Unit storage capacity cost -- 9 12.88/ton
 

Equipment
 
Common hopper unit for 4-bin cluster
 

(upper & lower hopper, roof & supports) 9 300
 

2 sets - Perforated, raised floor supports @ 9 100 200
 
200
2 sets - Concrete floor slabs added for, ducts @3 100 


Imported:
 

2-Perforated, raised floors @ $555 $ 1,110
 

2 sets - 1/2-round ducts @$210 420
 

1-14 m. x 6" Auger with motor 1,040
 

1-il m. x 6" Auger with motor 958
 

4-6 m. Sub-floor augers with hoppers and
 
motors 	 1,320
 

1-Sweep auger with motor $ 229
 
2-1 hp Aeration-drying fan-motor units 594
 

2-3 hp Aeration-drying fan-motor units 840
 
50
2-Humidistat controls 

50
2-Time-clock controls 


1-Cylinder grain cleaner 550
 
600
1-Platform scales 


1-set -Grain Laboratory equipment 1,007
 
Total $ 8,768 

Plus 30% shipping costs 
Total 

2.63 
$11,398 -- 5 99 

Total equipment costs 0 6t399 

Grand total estimated cost B 17,736 

Grand total unit cost Z 20.15/ton 

D. 	Terminal or mill-site stations
 

While accurate figures were not obtained on the total mill-site or ter

minal storage capacity available at the milling centers in Zaire, there were
 

no reports or indications of any immediate future needs of increased terminal
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storage capacity. Some improvement of the maize handling facilities at certain
 

sites appeared justifiable, but we concluded that no additional terminal stor

age is required during the early stages of this program.
 

If and when more terminal storage becomes desirable or necessary, its de

sign and construction could well be based on the successful use and experience of
 

the larger capacity and most preferable type of country collection station units.
 

E. 	Summary
 

We recommend harvesting of maize approximately 1 month after maturity
 

to reduce field losses. If maize is to be sold immediately, husk may be re

moved from the ear when picked from the stalk. Shelling may also be done in
 

the field to reduce transport labor.
 

Maize stored by producers for later sale may be stored in the ear (husk
 

on) in the field or in the village in crib-type storages made from indigenous
 

materials. Mechanical shellers and provision of drying patios or platforms in
 

fields or villages will improve market preparation techniques for maize. An
 

alternative larger scale storage facility for the village to be operated by
 

buyers is also illustrated.
 

We recommend immediate construction of collection center warehouses by
 

ONACER at 10 locations totaling 20,000 MT capacity. Provision should be 

made for increasing ONACER warehouse capacity at a rate of 10,000 MT per 

year through 1984. Conversion to bulk handling of grain should be considered 

at a later date, especially if n buffer ntock program is undertaken and if 

railroad transport can be converted to bulk handling. 

Mill site storage facilities appear adequate at the present time. 



VI. PRESERVATION OF GRAIN QUALITY IN THE MARKETING SYSTEM
 

Prior to presenting the team's recommendations for preservation of grain
 

quality in the marketing system in Zaire, it is necessary to provide some back

ground information on which the recommendations are based. Preservation of
 

grain quality in the marketing system is aimed at economically preventing reduc

tion of food quantity and quality caused by the several factors of deterioration.
 

This is doubly important at a time when Zaire is short of maize and required to
 

import substantial quantities. Unnecessary loss of food is wasteful through re

duced food quantity and quality and also wasteful of basic resources used to
 

produce the food. Losses, substituted by imports, increase the outflow of capital
 

from Zaire.
 

A. Factors Which Result in Storage Loss
 

Several factors, independently or in combination with one another, are respon

stble for losses of food grains. Each of these factors is discussed separately,
 

however, the reader should realize that, in most cases, the factors are interrelated.
 

Causes of loss coasidered here include (1) insects, (2) rodents, (3) molds, (4)
 

birds, and (5) spillage.
 

Insects. One of the most common causes of loss is insect infestation. Al

though there are some 50 to 75 different Epecies of insects which infest and con

sume maize and other cereal grains, about 15 vre commonly associated with serious
 

lossies.
 

Insects which infest and damage grain are generally cosmopolitan in distri

bution and those recognized and reported from other areas of the world are also
 

found in Zaire. Table VI-I, lists several of the more common species of insects
 

which infest cereal grains and grain products. Species which were observed in
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TABLE VI-1
 

Alphabetical list of the major insect pests of stored grain
 

Common Name
 

Grain mite
 

Scientific Name 


Acarus siro L. 


Anagasta Kuhniella (Zeller) Mediterranean flour moth
 

Cadra cautella (Walker) Almond moth
 

Cryptolestes ferrugineus (Stephens) Rusty grain beetle
 

Cryptolestes pusillus (Schonherr) Flat grain beetle
 

Cryptolestes turcicus (Grouv.) Flour-mill beetle
 

Ephestia elutella (Iliibner) Tobacco moth
 

Oryzaephilus surinamensis (L.) Saw-toothed grain beetle
 

Orizaephilus mercator (Fauv.) 	 Merchant grain beetle
 

Plodia interpunctella (Ifubner) 	 Indian-meal moth 

Rhyzopertha dominica (F.) 	 Lesser grain borer
 

Sitophllus Vranarlus (L.) 	 Granary weevil 

* 	 Sitophilus oryzae (L.) Rice wec ,il 

Sitophilus zeamals Motschulsky Maize weevil 

Sitotroga cerealella (Olivier) Angoumois grain moth 

* 	Tenebroides mnaurltanlcus (L.) Cadelle 

Tribollum castancum (Iferbst) Red flour beetle 

Duval Confused flour beetle* 	Tribollum confusum 

Trogoderma granarium Everts Khapra beetle 
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Zaire are marked with an asterisk. No reference to specific insects in Zaire
 

were found in literature reviewed in this study.
 

An ONACER employee indicated the most common insects were weevils (Sito

philus sp.), square necked grain beetle (Cathartus quadricollis Gu~r), and a
 

moth (Mussidia nigrevenella Rag.) The moth is one of the insects which are not
 

cosmopolitan and only reported from Africa.
 

Insects observed most frequently in maize duiing this study were Sitophilus
 

oryzae (rice weevil) and a moth, probably Mussidia nigrevenelLa. Sitophilus
 

species were commonly observed in all types of storage. Moths were more tommon
 

in maize in the field and newly harvested maize being marketed. Moth infesta

tions were also noted in warehouses.
 

A color print of principal stored grain insects with a brief description of
 

each is included as Appendix VI-l.
 

Damage and loss caused by insects are increased by warm temperatures and by
 

atmospheric humidities in the r:,nge of 70 percent and higher. These conditions 

are common in maize production and storage areas in Zaire.
 

Under temperature and humidity conditions prevalert in Zaire, especially at 

the lower altitudes, most of the insects infesting cereal grains will complete 

their development from egg co adult (life cycle) in about I month. Once insects 

become adults, they are capable of mating and laying eggs, usually vithin 1. week. 

Each female insect Is capable of laying from 50 to over 400 eggs, depending on 

the species. Because of relatively short life cycles (1 moth), shout reg.enera

tion periods (: 9s than I week), and large number of eggs laid per female (50 to 

400+), insects can multiply in large numbers in a relatively short period of 

time. A mated pair of weevils, for example, could produce over 1,000,000 insecta 
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in a period of approximately 5 months unless measures are taken to prevent
 

their increase.
 

The most damaging insects are those which develop inside grain kernels.
 

Included are the weevils (Sitophilus sp.), lesser grain borers, and the
 

They are not detected until they have consumed the
Angoumois grain moth. 


grain and are ready to produce the next generation. In maize, these insects
 

cause a reduction of about one-fifth the weight of the infested kernel.
 

To add to the complexity of the storage problem, some species of insects
 

which cause serious damage in storage (Sitophilus sp. and Sitotrogra cerealella)
 

actually infest maize and other grains in the field before they are placed in
 

storage.
 

Termites, not usually considered a pest of stored grains, are responsible
 

for losses in Zaire while maize is stored in the field.
 

cause direct damage to the grain by consuming large quantities.
Insects 


Their metabolic
They contaminate grain with excrement, cast skins and webbing. 


activities (production of heat and moisture) can result in conditions favorable
 

for development of molds and the loss of additional quantities of maize.
 

Rodents. In some countries, rodents are said to cause as much as 20 per

cent loss in quantity of stored grains. No estimates are known for Zaire. In
 

addition to actually consuming grain in their diet, rodents damage grain by
 

contaminating it with their excrement and urine. This contamination can be
 

the cause of human and animal disease. Holes in bags created by rodents result
 

in the spillage of grain and make the bags unusable or require their repair.
 

Chewing can cause damage to storage structures also.
 



Rodent damage to grain at the farm level was not observed in Zaire. Some
 

evidence of rodent activity was noted in dealer warehouses and at large mills,
 

however, the damage did not appear extensive. Storage practices make it difficult
 

to actually determine the extent of damage.
 

Molds (Fungi). High humidity can result in loss of grain due to molds. Molds
 

can grow in grain with moisture content as low as 14.5 to 15.0 percent, however,
 

most serious damage is done to grains aL moisture contents above 16.0 percent.
 

Like insects, molds are cosmopolitan in their distribution.
 

Molds produce heat in their metabolic processes. At relatively low humid

ities and low levels of mold development, loss of germination of seeds occurs.
 

At higher levels of mold development, large amounts of heat are produced. Kernels
 

turn dark and their nutritive value is severely reduced or completely destroyed.
 

In large stacks of grain or grain stored in bulk, the heat generally cannot dis

sipate and may reach a point (50 C.) where other processes will cause the temper

ature to increase until combustion occurs.
 

Evidence of mold damage to maize was observed in the field and in storage.
 

Mold damage in the field was observed where ears of maize were in direct contact
 

with the earth. Most of the maize observed in this condition was in the field
 

after harvesting. A large pile of ear maize stored at the FEDS compound in
 

Kaniama was heating as a result of mold developing on maize with moisture con

tent above that safe for storage. At the Minoterie du Kasai in Kananga bags of
 

maize that had been wetted in rail car transport were set aside. The bags were
 

rotted and broken and maize had sprouted. This maize was not placed in regular
 

storage but would eventually be milled with good maize. At the Kikwit ONATRA
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river terminal a private dealer delivereSkedscked maize,which hadevidence of
 

some mold damage,for shipment to Kananga. 
No attempt was'made to identify the
 

molds present in the maize nor was an attempt made to estimate loss due to .mold.
 

In the past decade, the ability of molds to pr~oduce'toxins or toxic mater

ials in grains has become more important. Aflatoxin, produced by the mold,
 

Aspergillus flavus, is one of the most deadly poisons known. 
Aspergillus flavus
 

grows well on maize at moisture contents above 16 percent and may or may not
 

produce the toxin depending on the "strain" or variety of Aspergillus flavus and
 

the temperature and humidity conditions. 
 There are a few documented cases of
 

human deaths due to aflatoxin and large numbers of animal deaths recorded.
 

Birds. 
Damage is often caused to grains, especially maize, in the field by
 

birds. 
Not only do birds feed on the maize in the ear, but their feeding also
 

exposes the ear to insect and mold invasion. At storage sites and processing
 

plants birds feed on spillage and may contaminate the grain with their excrement.
 

It is possible to spread disease in the excrement of the birds. No particular
 

problem with birds was noted during this study.
 

Spillage. Considerable loss of grain can be experienced due to incomplete
 

harvesting (a form of spillage) in the fields. 
 Ears of maize left in the field
 

are lost as food and can become infested and 
serve as a source of infestation
 

for the succeeding crop. Spillage because of improper handling and broken sacks
 

can result in considerabke loss also.
 



B.-,TPoints inMarketing System:Where Losses Occur.
 

Losses of maizeand othergrains cannot be isolated toany one part of the,
 

marketing,.system. Losses occur at all points inthe flow of maize andiother grains
 

from the producer to the consumer.
 

We 'oserved insect and mold losses occurring in the field before the grain
 

is harvested and brought into storage or marketed. We saw losses due to insects
 

and molds in producer storage facilities. In dealer warehouses, insects, rodents
 

and molds were observed causing losses. We saw losses occurring in transport
 

of grains from dealers to processors or other storage sites. Lopses were also
 

observed in processor storage. Processors, if they store the finished product for
 

any length of time, can experience losses in flour, grits or other products also.
 

Transport to the baker and consumer can also result in losses.
 

As the losses occur nearer the consumer in the marketing system, their value
 

is greater since the cost of storing, handling, transporting and processing have
 

been lost as well as resources required to produce the maize originally.
 

C. Extent of Losses in Zaire
 

A recent report (4), indicated losses at a minimum of 10 to 15 percent, but
 

running up to 40 percent. Source of the estimates and their reliability is not
 

known. If losses are in the range of 10 to 15 percent annually, the reduction
 

in consumable maize is equivalent to that which would supply normal maize re

quirements for 300,000 to 450,000 persons per year in the Shaba urban areas. The
 

numbers would be even greater in the Kasai and Kinshasa urban areas because of
 

the lower per capita consumption levels. For each 1 percent reduction in loss,
 

enough maize would be saved to supply normal annual requirements for 30,000 per

sons in the Shaba urban areas, 86,600 in the Kasai and 570,000 inKinshasa.
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Improvement in maize storagemanagement practices 'andfacifiiiek:tcainreduce
 

the"losses substantially and asould be a main concern forZaire.
 

Asummary of observed insect damage reported in Appendix 111-3 is as follows:
 
Average %
 

Location Sample Taken Insect damaged Est. of %
 
Kernels Weight loss
 

Local Market, Kananga 1.3 0.4
 
Maize Mill - 1, Kananga 1.0 0.3
 
Maize Mill - 2, Kananga 2.0 0.6
 
PNM Seed Storage, Gandajika 9.1 2.7
 
FED Seed Storage, Gandajika 36.0 11.6
 
Large Farm, Kaniama 0.3 .0.1
 

Estimates in the above table are based on a limited number of observations,
 

reflecting only losses due to insects and indicating losses which have occurred
 

over the first 1 to 5 months in storage. The 10 to 15 percent losses may be
 

meant to include all losses on an annual basis.
 

It is our opinion, however, that many loss estimates are made on the basis
 

of mere observation and not actual measurements and that estimates made in this
 

manner tend to exaggerate the losses. Measurements made And reported above,
 

although not statistically defensible, indicate relatively low levels of damage
 

in commercialized maize.
 

D. Methods to Preserve Grain Quality in Storage and Marketing
 

Just as there is a variety of ways in which grain quality may be reduced,
 

there is also a variety of ways inwhich losses may be reduced. Unfortunately,
 

no one method in itself is capable of preventing losses of grain quantity and
 

quality in storage. Effective preservation of grain in storage requires an
 

integrated approach using a combination of various methods. For discussion the
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methods can be grouped into four major categories: (1) lnspection, (2) House

keeping, (3) Physical and Mechanical, and (4) Chemical.
 

The primary objective should be to prevent deterioration from occurring
 

rather than attemptinS to stop deterioration after it has started. Where de

terioration has started, steps should be taken to minimize the loss by applying
 

To this end we can use the following
control methods as soon as possible. 


methods:
 

Inspection. Physical inspection of grains, storage and processing facili

ties and the environments in which grain is stored can make persons responsible
 

for preservation of the grain aware of existing and potential deterioration.
 

Inspection is a technique which, if properly applied, can result in the preven

tion of deterioration at a minimum of cost. Procedures for inspection are out

lined in Appendixes VI-2, VI-3, VI-4 and VI-8
 

Housekeeping. Spillage and accumulation of grains in the field, in and around
 

the storage facilities and in transport vehicles provide an attractant and food
 

Accumulations of spilled
source for cereal-grain-infesting insects and rodents. 


grains, cobs and husks provide situations in which large numbers of insects can
 

They also provide a readily availmultiply and then migrate to market grains. 


able source of food and harborage for rodents from which they can move to and
 

Proper cleaning and disposition of accumulations of spildestroy market grains. 


an effective way of elimilage, residues of cobs and husks and other debris is 


nating sources of insects and rodents which cause deterioration.
 

Housekeeping also includes the orderly stacking and storage of grains to
 

facilitate application of other major categories of pest control, i.e. inspection,
 

chemical pesticide application and ventilation to prevent mold damage.
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Physical and Mechanical. Alteringthe physical condition of gain by re

ducing the moisture content and/or temperature can produce conditions unfavorable
 

for thiedevelopment of insects and/or molds.
 

Mechanical or physical barriers to insect and rodent penetration of storage
 

facilities and grains are effective means of reducing losses in storage. Included
 

here are items such as leaving husks on ear-stored maize to inhibit insect attack,
 

rodent-proofing storage facilities so that rodents are excluded from the market
 

grains, and in general, providing sound storage structures.
 

Chemical. Insecticides, fumigants and rodenticides form the bulk of chem

ical agents used in the preservation of grains in storage.
 

Insecticides, as used in context here, refers to chemical materials which
 

are toxic to insects and with which the insect must come in direct contact. This
 

can be by walking over a treated surface, such as a warehouse floor, bags of grain,
 

etc. or by flying through suspensions of insecticides in the atmosphere in the
 

form of smokes or mists.
 

Fumigants are chemicals which, on exposure to the atmosphere, form toxic
 

vapors. To obtain an effective fumigation of grain a toxic concentration of
 

the gas (vapor) must be maintained for a sufficient time to kill the insects.
 

This requires that fumigants be applied to grains in air-tight (or nearly so)
 

environments, such as under gas-tight sheets of polyethylene or other materials
 

or in reasonably tight bulk storage structures (metal or concrete bins and silos).
 

Rodenticides are chemicals which are usually consumed by rodents in espe

cially prepared baits.
 

It ihould be re-emphasized that no one technique or method is, in itself,
 

completely effective in preserving the qual~ty of grain instorage. The-proper
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managementof grain in storage requires an integrated application of all of thw
 

methods and techniques.
 

With this background the following recommendations should be more meaning

ful.
 

E. 	Specific Recommendations
 

Prevention of Deterioration in the Field. To reduce the potential for
 

deterioration of'maize in the field the following general recommendations are
 

made:
 

* 	Encourage village producers to remove and dispose of all damaged ears
 
and crop residues normally left in the field.
 

The effect here is to remove the sources of insects which are present in
 

the field to infest the new crop. Damaged ears, remaining in the fields, pro

vide a means by which stored grain insects can carry over from one crop to the
 

next.
 

* 	Encourage village producers to harvest maize from the fields as soon
 
as maize is dry enough for storage (approximately 1 month after maturity).
 

Damage and loss of maize occurs when maize is stored in the field for ex

tended periods of time (the practice at present in most regions). Considerable
 

damage due to termites was indicated in some regions. Termites invade stalks
 

of maize plants when they dry after maturity and cause lodging. Ears in con

tact with the ground are soon invaded by termites and are subject to mold deteriora

tion due to ground moisture. The longer maize remains in the field, the greater
 

the 	opportunity for infestation from field sources.
 

Prevention of Deterioration in Village Storage. Present techniques of
 

storing maize for seed and food at the village level appear quite satisfactory.
 

Accumulating ears in the husk on platforms over the cooking area in homes
 

provides for the drying and preservation of small quantities of maize. When
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village producers are encouraged to remove maize from the field, this will un

doubtedly over-burden the existing storage capacity at the village level. The
 

following recommendations are made to preserve grain quality at the village
 

level:
 

New crop maize should be moved into central collection and/or buying
* 
points as soon after harvest as practical. 

This will require ONACER and dealers to be active invillage markets,as 

soon as maize can be removed from the field for storage rather than waiting for 

a decree to "start the campaign." Facilities and technology at central collecting 

stations should provide safeguards for maize if the following recommendations 

are implemented.
 

* 	Village producers should be encouraged co construct crib storage as de
scribed in the "facilities" section of this report if they choose to hold
 
maize for later sale.
 

Crib storage for maize is being advocated throughout wide areas of Africa.
 

Crib storage has certain disadvantages in that it accumulates large quantities
 

of maize in a lot where infestation can spread rapidly from one ear to another.
 

In addition, open storage does not prevent migration of pests from one crib to
 

another. On the other hand, cribs have the advantage of being constructed of
 

indigenous materials which the village producer can readily obtain. By using
 

drying techniques now employed in the homes, i.e. building fires beneath the
 

storage area, village producer should be able to maintain good quality maize in
 

cribs for reasonably long periods of time. Developmental research is needed to
 

determine the most efficient way in which to use heat in preserving the quality
 

of ear maize in cribs.
 

Use of pesticides for maize storage at the village level is not recom
mended at this time.
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As production programs develop and an incentive for village producers
 

to store maize at the village level materializes through price advantages, pes

ticides might be applied to economic advantage. A program for testing various
 

pesticide formulations for future use under village level storage conditions in
 

Zaire should be initiated by pNM/ONACER. Recommendation for such a program is
 

included in Section IX, Training and Developmental Research, of this report.
 

0 An extension program paralleling the production schemes should be ini

tiated to advice village producers of losses caused by insects, rodents,
 

etc. and to instruct producers on methods to minimize loss.
 

Prior LO initiating such an extension program, it will be iecessary to have
 

PNM/ONACER personnel adequately advised on the various aspects of maize quality
 

preservation (see Section X, Summary of Government Inputs for Marketing System
 

Development).
 

Preservation of Grain in Dealer Storage. Grain management practices in
 

dealer storage operations require considerable revision. Much of the revision
 

or change in management practices can be effected without additional expense to
 

the dealer and should be effective in substantially reducing the quantity of
 

maize lost in dealer storage. The major impact should be felt at the large
 

commercial dealer level. There is probably little that can be accomplished by
 

way Of improving the petty (local) dealer storage in local markets.
 

ONACER, through its licensing procedures, could enforce certain of the fol

lowing recommendations making suggested storage practices mandatory for license
 

approval.
 

* 	Warehouse stocks should be maintained in an orderly fashion so that in

spection and inventory of the stored product can be made and so that
 

pest control measures may be applied.
 

Appendix 111-4 illustrates the proper stacking and storage of bagged maize
 

in 	a typical dealer wgrehouse. There is a variety of stacking patterns that
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can be used. Stacks of bags can be about 6 meters across and not exceeding 6
 

meters in height, with length of the stack depending on warehouse size and
 

size of fumigation tarpaulins available. Stacks of bags should be at least 1
 

meter from all walls, other stacks of grain and overhead support structures.
 

This is to facilitate periodic inspection of the grain and space to install
 

fumigation tarpaulins when they are used. Bagged grains should be stored off
 

the floor on wooden pallets or movable platforms to prevent condensation from
 

wetting the bottom layer of bags.
 

0 First-in, first-out stock rotation should be practiczd.
 

At present, most dealers stack bags of grain on the floor, against walls
 

and to the ceiling of storage structures. This storage practice does not allow
 

the first grain received in the warehouse to be moved out first. For this reason,
 

some grains received at the beginning of the season may remain in storage until
 

the end of the season. The longer grain is in storage, the greater the oppor

tunity for loss due to insects, rodents and molds.
 

0 Storage facilities should be kept free of grain spillage and accumulations
 
of grain by-products (cleanings, cobs, husks, etc.).
 

Daily removal of grain spillage should be a routine accomplishment. Grain
 

free of infestation should be cleaned, sacked and added to grain stocks. Other
 

materials removed from the storage area should be disposed of by burning or
 

other means. If spillage and accumulations of other debris are allowed to re

main for extended periods of time they can serve as attractant and breeding
 

areas for insects and rodents.
 

0 Controlled use of approved pesticides should be encouraged. Use of
 
DDT should be discontinued.
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At present most dealers do not make use of pesticides in their storage
 

facilities. Those that do use insecticides have largely confined their use
 

to DDT dust. DDT is not considered a desirable pesticide to use because of the
 

The use
accumulation of the toxic material in human and animal fat and milk. 


of DDT has been banned inmany countries and is generally no longer used in
 

Zaire should also discontinue use of DDT.
association with grain storage. 


Malathion dust or sprays, pyrethrin dusts or sprays and lindane (a isomer
 

of BHC) dusts are contact insecticides which can be used with reasonable safety
 

in and around grain storage warehouses. Dusts and/or sprays can be applied be

tween layers of bags of grain when they are put in storage. This type of appli

cation acts as a protective or residual treatment and is usually effective over
 

a period of several months. This type of treatment is generally not effective
 

in killing insects which are developing inside of kernels of grain or within a
 

given bag of grain. It does prevent migration of insects from infested to non

infested grain fairly effectively.
 

Quality Preservation at ONACER Collecting Stations. ONACER should set an
 

example by taking the lead in establishing good grain management practices at
 

it's collecting stations. Procedures and techniques used at ONACER grain col

lecting stations should be encouraged at dealer, distributor and mill storage
 

facilities.
 

Specific recommendations for ONACER collecting stations parallel those
 

given for dealer/distributor storage warehouses. In addition, specific recommen

dations made here for bulk storage of grains are applicable to bulk storage facil

ities at large flour mills.
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Since ONACER will be assuming the lead in establishing improved grain
 

management practices, a detailed explanation for implementing those practices
 

will be given here. Reference will be made to the grain collecting stations
 

(hereafter referred to as the "station") recommended for consideration in this
 

report.
 

The following specific recommendations are suggested as a guide for main

taining the quality of grains in storage at ONACER collecting stations:
 

* 	 Shipments of grain received at the station should be inspected using 
the procedure outlined in Appendix VI-2. 

This inspection will include determination of (1)weight of shipment, (2)
 

moisture content, (3) insect damage, (4) presence of live insects, and (5) 
amount
 

of 	foreign material. On the basis of this inspection, the station manager should
 

determine whether the shipment of grain requires drying, fumigation and/or
 

cleaning before being placed in storage. A list and description of inspection
 

equipment and procedures is given in Appendix VI-2.
 

a 
A storage record form (example in Appendix VI-3) should be completed in 
triplicate. 

The original copy should be sent to ONACER's regional office, the first 

carbon retained in the agency office file and the second carbon (on heavy card) 

should be attached to the grain stack (for bagged storage) or held in a "bin file" 

if grain is stored in bulk. The stack/bin card will be used as a record of re

ceiving condition and subsequent inspections and treatments. 

* 	Bagged storage of grains should be maintained in a neat and orderly
 
fashion to facilitate subsequent inspection, inventory, treatment and
 
facility maintenance.
 

Appendix 111-4 suggests a stacking diagram for storage of bagged maize at
 

ONACER stations.
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* 	Bagged grains in storage should be inspected monthly.
 

Ten percent of the total number of bags in the stack should be sampled and
 

a composite made. A representative sample of the composite should be examined
 

for (1) moisture content, (2) presence of live insects, and (3)any other ob

vious defects (molds, rodent contamination, etc.). The general condition of the
 

stack and surrounding area should also be noted (i.e. evidence of water damage,
 

rodent chewed bags, spillage, etc.). Results of the inspection should be re

corded on the stack/bin card. Any corrective action required (i.e. cooling,
 

drying, fumigation, etc.) should be taken by the manager.
 

* 	Bulk stored grain should be inspected monthly using the procedure out
lined in Appendix VI-4.
 

Rocord should be made of (1)moisture content of the grain, (2) presence of
 

live insectsand (3) any other obvious defects. Any corrective action necessary
 

will be determined by the station manager.
 

* High moisture grain should be cooled and/or dried.
 

Procedures for handling high moisture grain are outlined in Chapter V.
 

• 	Grain containing live insects should be fumigated as judged appropriate
 
by the station manager.
 

The station manager's decision should be based on the following criteria:
 

(1) Type of insect infestation. Weevils, lesser grain borer and
 

Angoumois grain moths are exceptionally damaging and presence of
 

these insects should demand immediate fumigation. Beetles and
 

other moths may be tolerated at low levels, however, the manager
 

should understand that these insects can migrate to other stacks
 

and bins and infest additional quantities of grain.
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(2) 	Length of storage anticipated. The reduction in loss to
 

grains to be shipped immediately for processing would probably
 

not justify the expense of fumigation, however, it should be
 

recognized that any infestation in the grain can be spread to
 

carriers and/or other storage sites.
 

e Storage facilities should be inspected on a monthly basis.
 

A suggested inspection format and record is shown in Appendix VI-8.
 

The 	inspection should be made by the station manager or a responsible represen

tative uf the manager. Periodic unannounced inspections should be made by tech

nical representatives from ONACER/Kinshasa. The same inspection format and record
 

used by the station manager may be used.
 

e 
Stocks of grain should be rotated on a first-in, first-out basis.
 

The longer grain is held in storage, the greater is the opportunity for it
 

to deteriorate and sustain losses. In general the oldest stocks should be ship

ped 	from the collecting station first. There may be instances where, because of
 

condition of the grain, it may be desirable to ship grain out of rotation. The
 

station manager will necessarily make this decision.
 

Quality Preservation at Grain Processing Facilities. Bagged grain storage
 

at processing plants (mills, breweries, etc.) is essentially the same as that at
 

ONACER and dealer storage facilities. The same general procedures used to main

tain quality at ONACER and dealer warehouses should be used.
 

0 Bulk grain stored in upright silos should be inspected regularly and
 

proper treatment applied as necessary.
 

Techniques of inspection vary from those used in bagged grain warehouses. 

Inspection is usually accomplished by monitoring the temperature of the grain in 

storage. "Hot 	spots" or increases in temperature detected by thermocouple cables
 



-103

suspended vertically in the silo indicate insect or mold activity. If "hot
 

spots" are 4etected,corrective action should be initiated immediately.
 

Insect infestations can be controlled by fumigation with the same fumigants
 

as used for bagged stored grain. Techniques for application will vary, however,
 

and may require the movement of grain from one silo to another.
 

Heat produced by molds may be dissipated by moving grain from one silo to
 

another, however, excessively damp grain will begin to reheat again and should
 

either be processed immediately or dried for continued storage.
 

* Storage facilities should be kept free of grain spillage and accumula

tions of grain by-products (cleanings, cobs, husks, etc.)
 

9 Storage facilities should be inspected on a monthly basis.
 

* Controlled use of approved pesticides should be encouraged.
 

Insecticides may be applied as residual sprays to walls, floors and interiors
 

of storage silos primarily to prevent migration of insects. Fumigants should be
 

used to control infestations which are detected in bulk stored grain.
 

Detailed prucedures for treatment of bulk grain stored in silos are not in

cluded here, however, they can be supplied when bulk stored grain is more exten

sively used.
 





VII. PRICE POLICY.
 

Every national government must select a cereals price policy. Alterna

tive policies range from complete administrative specification of prices to
 

allowing prices to be determined entirely by buyers and sellers. Historically,
 

individual buyers and sellers have largely determined prices both in traditional
 

and in market-oriented economies. However, free markets have not always perform

ed as desired. Modifications in free market-prices have been made to change
 

resource allocation patterns, for example, when returns to farmers are increased
 

to encourage expanded production. Equity considerations may precipitate price
 

regulation, for example, when trade practices appear to injure excessively those
 

participants with low levels of bargaining power. Price policy is used in the
 

promotion of social policy, for example, to help provide adequate nutritional
 

levels to low-income consumers at prices they can afford.
 

Price movements in cereals markets are often abrupt. Changes in market
 

supply or changes in demand cause sharper changes in price of cereals than for
 

many other commodities. These changes result in disadvantages to those least
 

able to adjust to adverse prices, often those with incomes at substandard levels.
 

Control over market supply has, on many occasions, resulted in manipulation of
 

prices. Price level and price behavior for cereals are subject to some measure
 

of control in nearly,every country in the world. The nature of price policy de

pends upon the objectives to be achieved by price control.
 

-105



-106-

A. Present 	Price Policy in Zaire 
i
 

The Government of Zaire has undertaken a system of official prices for maize. 

The announced prices involve geographically nearly uniform prices and prices 

that remain constant throughout the marketing year. Prices are fixed at various 

levels of market movement, thus fixing margins available for performance of mar

keting services. Announced prices supplied by GOZ Department of Agriculture
 

in June 1975 were as follows: (See also Appendix VII-l)
 

Maize (June 22, 1973)*
 

Minimum prices
 
Producers: 	 Kasai Occ. : 0.04 Zf/kg.
 

Kasai Or. : 0.04 i/kg.
 
Shaba : 0.04 a/kg.
 
Other regions: 0.03 R/kg.
 

Processor (at mill) : 0.063 Z/kg.
 

Maize flour (April 27, 1974)*
 

Producers: 80.80 Z/ton
 
4.85 Z/60 kg.
 

Distributors: 91.60 9/ton
 
5.50 Z/60 kg.
 

Consumers: 108.00 9/ton
 
6.50 Z/60 kg.
 
0.11 9/kg.
 

*Indicates dates on which prices became effective.
 
Source: GOZ Department of Agriculture.
 

NOTE: An increase in the price of maize flour to producers was reported to
 
be imminent when the KSU team was in Zaire.
 

An explicit statement of the objectives of GOZ in establishing the above
 

prices has not been discovered by the KSU team. The following appear to be the
 

objectives: (1) avoidance of the affect of speculation by private dealers on
 

producer and/or consumer prices for maize and maize flour, (2) maintenance of
 

a stable, low-level of prices for consumers and (3) control of marketing margins
 

at fixed levels and hence, stable prices throughout the system.
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Current official prices for maize and maize flour are apparently below
 

prices required to equalize supply and demand in major consuming areas, espe

cially Kasai Oriental and south Shaba. Marketing margins are reported to have
 

been below that required to cover milling costs for more than a year prior to
 

June 1975. Dissatisfaction with the level of prices for maize to the producer
 

was expressed in other areas of Zaire. Significant inflation in prices of goods
 

purchased by farmers has occurred since June 1973 when current prices for maize
 

to producers were established. A producer illustrated the change in price rela

tionship when he said, "When I buy soap and when I buy sugar, the price is very
 

high; but when I sell maize, the price is very low." Prices paid to farmers for
 

maize in Zaire are reported to be substantially lower than in neighboring coun

tries, for example, in Zambia.
 

Specification of prices at various levels of the marketing channel that
 

accurately reflect the cost of performing marketing services is very difficult.
 

For example, milling costs require very careful study to determine the margin
 

required to adequately compensate for costs incurred at a single location with
 

a given volume of output. Those costs will change, often abruptly, as prices
 

of inputs change and as changes occur in volume of maize milled per month or
 

per year. Mills located in Kananga may have costs that are quite different
 

from the mill(s) at Likasi. Similar cost differences occur at all levels of
 

marketing.
 

Reflecting all cost differences in an administrative cost structure be

comes extremely complex and administratively, virtually impossible. Administered
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prices must, therefore, give up some of the complex price structure and complex
 

system of signals flowing between consumers and producers found in a trade

etermined price system functioning under uniform competitive conditions. How

ever, if the distortions in price structure become major, they seriously dis

tort the functioning of a marketing system.
 

The present structure of official maize prices in Zaire appears to have
 

major distortions (i.e. not reflecting costs of performing marketing services)
 

in at least three ways. First, a uniform geographic price system (except for
 

a lower producer price in Bandundu Province) does not incorporate a recognition
 

of the cost of providing transport services. Private dealers licensed by
 

ONACER are reported to limit their activities to a maximum range of 60 to 80
 

kilometers (insome cases a smaller range was reported) from collection centers
 

to minimize cost of transportation for which they cannot recover specific costs.
 

Likewise ONACER or private dealers shipping maize long distances to a mill re

ceive the same price at the mill and pay the same price to producers as shippers
 

located much closer to the mill. 
 For example, ONACER offices in Kalemie must
 

operate on a lower net margin after paying transportation to Lubumbashi than does
 

the office in Kananga where much of the maize acquired is resold to mills within
 

Kasai Occidental.
 

A second distortion in official price structure relates to the cost of
 

storing stocks of maize. 
If maize or maize flour from domestic production is
 

to be available in consumption centers in November, December and January, it
 

must be stored from the previous harvest. Since the official price system does
 

not compensate anyone for performing a storage service, maize will move through
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the marketing system as rapidly as possible without major provision for storhge
 

at any level. Maize storage occurs at mills to accomodate maize received during
 

the buying campaign but maize is milled rapidly and delivered to distributors.
 

Net margins for milling are reduced in proportion to the'amount of storage'ser

vices the mills are required to perform.
 

The third area of distortion, already alluded to, is failure of prices to
 

fully reflect processing costs. At the time of our field studies, the cost/price
 

relationship for maize flour sold by a mill was reported as follows:
 

TABLE 15. Reported Evaluation of Cost/Price Relationship

of Maize Flour1 )
 

Operating Costs:
 
Purchase price of maize (ton) 9 63.00
 
Cost of bags 7.00
 
Product loss (cleanings, shrinkage, weevils) 8% 5.04
 
ONACER taxes 
 2.00
 
Milling costs 11.26
 
OZAC taxes (Maize 90.30; Flour 90.20 per ton) 0.50
 
Depreciation 
 1.00
 

Total 
 9 89.80
 
Less sale of 50 kg. bran .64
 

Net Cost of Flour 9 89.16
 

One ton of Maize yields:
 
50 kgs. of cleanings
 
30 kgs. shrinkage
 
50 kgs. bran
 

870 kgs. of flour @ 9 89.16
 

Cost per 60 kg. flour 9 6.15
 
Official price for 60 kg. flour 
 9 4.85
 

Loss per 60 kg. of flour Z 1.30
 

Loss per ton of maize milled 9 18.85
 

1 )Costs were reported by a mill manager in Kananga. They are not a result of
 

a cost analysis by us. However, the costs appear consistent with related
 
observations on costs and prices. 
We have no reason to doubt the validity

of these data at bhis time.
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Cost information for marketing services other than milling was not ohtalned 

in any detail. Informal evidence indicates very low margins for purchase and 

collection of maize in the North Shaba area (Nyunzu and Kongolo). ONACER offices 

appear to have greater difficulty in financing operating costs in the North Shaba 

area than in other areas and private dealers complained of inadequate margins. 

This is likely a reflection of higher transportation cost and related expense 

between collection point and mills. 

B. Recommended Objectives of Price Policy
 

Three principal objectives appear most important in price policy for maize
 

in Zaire: (1) relatively stable prices (in the short-run) to accompany stabil

ized market channels, (2) a level of prices to farmers that will encourage larger
 

commercial production, and (3) maintaining retail food prices as low as possible
 

with due consideration of production and marketing costs.
 

Stabilized prices and stabilized market channels appear to be a very essen

tial element in orderly development of a system for marketing maize. Farmers
 

and marketing participants need a reasonably stable economic environment within
 

which to make business plans. Stability does not necessarily mean fixing exact
 

prices but, perhaps more appropriately, establishing a specified range over which
 

market forces may determine the exact price at a given location and at any point
 

in time.
 

Stabilization of prices may mean a pricing scheme in which prices paid to
 

farmers are supported at a minimum level but permitted to go above the minimum
 

price if market forces dictate. Maximum prices to consumers may also be desig

nated, with action by a public agency (ONACER) taken to increase market supply
 

if market price approaches the maximum level. Control of price through purchase
 



at a minimum price when downward pressure on specified prices occurs 
and adding
 

to market supply from stocks or by import when strong upward pressure occurs,
 

implies a longer-run role for ONACER that is different than it's current, or per-


It is, however, a more manageable role than attempting
haps anticipated, role. 


to enforce exact, pre-announced prices at all levels of the marketing 
system.
 

Concurrent objectives of higher producer prices to stimulate production 
and
 

To

low consumer pricej for a basic food grain suggests a conflict of 

goals. 


the extent that this is true, one must consider the relative merits 
of these
 

goals and the trade-off that occurs as one objective is pursued at the 
expense
 

of the other.
 

Maize is a basic food grain in the diets of many urban families 
in Zaire.
 

This is especially true in south Shaba where annual per capita consumption 
in
 

Very limited information
1970 is reported to be 144 kg. (4, Vol. II, Annex 2). 


A study of consumption patterns
exists on maize consumption by income group. 


in 1969/70 in Kinshasa indicates that consumption of maize by income 
groups in

creased from 0.6 kgs. per adult per year in families with monthly 
incomes of less
 

than 9 15 to 2.7 kgs. per adult in families with monthly incomes of 9 60 or more.
 

These data suggest that consumption of maize increases when consumer 
income in

creases. In percentage terms, quantity of maize consumed increased at 
about the
 

It is not
 
same rate as income increased (i.e., income elasticity of about 1.0). 


known if the same relationship holds in cities with higher maize 
consumption rates,
 

e.g., Mbuji- Mayi or Lubumbashi.
 

Existing evidence indicates that maize is a staple food for nearly 
all in

come groups in areas with high levels of maize consumption. 
Higher prices for
 

maize will require adjustments by consumers through a combination 
of the following
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actions: (1) lower levels of total food consumption,* (2) higher expenditures
 

for food and (3)substitution of other kinds of food for maize. Without doubt,
 

increased retail prices for maize flour, ifthey occur, will cause inconvenience
 

to low-income consumers.
 

In the case of producers, maize prices have remained constant while signif

icant inflation has occurred. Zaire does not currently produce the quantity of
 

maize demanded at the existing level of official prices. Recent study of the
 

economics of fertilizer application for maize by the TVA team indicates a need
 

raise the price of maize relative to-the price of fertilizer to make fertilto 


The draft report recommends
izer use attractive to the traditional farmer. 


a floor price of 5K/kg. for corn grain be established and supported by the
"that 


Government." Numerous knowledgeable people with whom we have discussed farmer
 

response to price have indicated that Zaire farmers will respond positively to
 

price incentives to produce more maize.
 

A decisive argument for increased price of maize is that supply and demand
 

for maize are not equal at present prices. Quantity demanded and quantity sup

plied can be brought together by (1) raising prices to increase quantity sup

plied and reduce quantity demanded or (2) increasing the supply through imports.
 

The import alternative is inimical to the stated goal of the GOZ of self-suffi

ciency in maize within the next few years. Current production and consumption
 

That volume of imports
trends indicate maize deficit of 162,000 tons in 1980. 


valued at 70 9/MT would require 9 11,340,000 in foreign exchange.
 

When demand exceeds supply at official prices, "parallel markets" at prices
 

above official price arise which circumvent official channels. In those circum
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stances, further reduced volume of maize flour is available at the official
 

price causing it to become more and more difficqlt for low-income consumers
 

to obtain maize. Hence, an increase in price to producers that will increase
 

production may be less damaging to consumers than would be anticipated, based
 

solely on change in the official price to consumers. In inelastic demand mar

kets where the ability to control prices at retail is limited (as with maize or
 

maize flour at retail in Zaire) increased maize supply may be of substantial ben

efit to consumers.
 

In view of the preceding argument, it is recommended that maize prices con

tinue to be controlled in the immediate future to provide assured markets and,
 

market prices to producers and that the price level to farmers be increased to
 

encourage greater production. It is also recommended that the structure of prices
 

(relationship of prices at various levels) be designed to compensate all market

ing agencies for services rendered.
 

It is very important that GOZ, through ONACER, guarantees the official
 

price. It is important that ONACER, through use of its own resources and through
 

licensing of private dealers, is able to bring buyers to the villages with suf

ficient sacks and trucks to bring into the market channel all maize available
 

for purchase from farmers. Inability to do so would damage the confidence of
 

the producers in ONACER's ability to provide marketing services and have a neg

ative effect on producers' willingness to produce maize in the future. For
 

that reason, it is suggested that the initial increase in village price level
 

be only of a magnitude that resulting production can be effectively handled by
 

the marketing system, nevertheless, demonstrating a sincere official effort to
 

increase the production of maize and a desire to aid small producers to respond
 

positively to the expressed will of their government.
 



-114-


Under-conditions of assured markets and higher prices, largest production
 

increases may be expected in traditionally surplus areas that have experienced
 

relative isolation from the demand forces operating in the maize-consuming cen

ters. Especially significant increases may be expected in Bandundu Province,
 

the Demba-Mweka area in Kasai Occidental and the Nyunzu-Kabalo-Kongolo triangle
 

in North Shaba with improved producer price and marketing conditions.
 

In announcing new prices, it is also desirable that transportation costs
 

One such structure might differenbe recognized in the structure of prices. 


tiate prices to collection centers based on assembly cost differentials. Basic

ally, assembly cost varies based on distance but may also differ based on the
 

quality of the road. Private dealers appear to be going out an average maximum
 

distance of 60 Km. from collection centers under "typical" road conditions.
 

Greater distances were reported in some cases where better than average road con

ditions were reported.
 

A higher price to producers for maize within 60 Km. of a collection point
 

than beyond 60 Km. would compensate ONACER and private dealers for greater travel
 

and bring in maize from the villages located at greater distances although it
 

would not reflect transport cost differences within each zone. If the price to
 

producers reflected differences in cost of average hauls, private dealers would
 

be attracted to the outer zone and ONACER would also receive additional compen

sation for additional expense involved in longer hauls.
 

If the average distance to villages within the inner zone is 30 Km. and
 

the average distance for the outer zone is 80 Km., the difference in average
 

haul is 50 Km. Estimates of costs per MT/KM for transport of maize to collec

tion points varied from 13K to 16K. At an assumed cost of 15K per MT/KM, the
 

average distance differential is 7.50 Z/MT.
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Additional differentiation of regional prices also appears appropriate.
 

The major direction of flow from surplus production areas is to southern Shaba.
 

In general, prices in other areas should reflect transportation costs to south

ern Shaba when production is for Lubumbashi, Likasi or Kolwezi markets. Kin

shasa also is consuming an increasing amount of maize annually. Representative
 

transport rates to Lubumbashi and to Kinshasa from maize collection points are
 

reported in Table 16.
 

TABLE 16. Representative Rates for Transport
 
of Maize on the Rail/Barge System, Zaire, June 1975
 

From: To Kinshasa Zaires per Metric Ton 

Kikwit 4.50 
Ilebo 4.10 
Kananga 4.95 
Luputa 5.65 

To Lubumbashi 

Ilebo 4.25 
Mweka 4.62 
Kananga 4.14 
Luputa 3.62 
Kaniama 3.42 
Nyunzu 3.56 
Kongolo 3.48 
Kikwit* 7.00 

*Estimated
 

C. Suggested Official Prices for 1976
 

We believe that marked increases in maize for commercialization can be
 

achieved by assuring producers that buyers will appear to buy their maize when
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,they are ready to sell. Additional increasLs in production will result from
 

increased producer prices.
 

The level to which prices of maize should be raised to increase maize pro

duction involves considerable subjective judgement concerning influence of mone

tary incentives on production. A recent report by a study team from TVA indicates
 

a base price of 5K/kg. would be necessary to persuade producers to use fertilizer
 

at anticipated fertilizer prices in 1976.
 

Another approach to establishing a level of official prices for maize is
 

to maintain an established price relationship between cereal prices paid to pro

ducers and items the producer must buy. Data on rates of inflation in Zaire,
 

especially in rural areas, were conflicting. However, based on a predominance
 

of reported price increases, a price increase for maize to 50 3/MT in major pro

ducing areas is within reason.
 

If the base price of 50 Z/MT is applied in major producing areas (for ex

ample, the Kasais and North Shaba), transport costs (transport rates plus related
 

costs) would suggest a price of 54.5 Z/MT to producers located in southern Shaba
 

near Lubumbashi, Likasi or Kolwezi (90South latitude may be an appropriate divi

ding line).
 

Maize shipped from surplus producing areas in Bandundu Province goes to 

Kinshasa for consumption or to Ilebo for rail shipment to the south. Table 17
 

indicates quantities of maize arriving at Kinshasa and Ilebo by river shipment
 

over a 4-year period.
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TABLE 17. Maize Shipments on the Kinshasa-

Ilebo Water Route 1969-1972
 

Year To Kinshasa To Ilebo Total
 

(Metric Tons)
 

1969 8,428 21,565 29,993
 
1970 7,268 11,337 18,605
 
1971 11,266 12,701 23,967
 
1972 19,413 14,513 33,926
 

Source: ONATRA. Plan D'Action,_1973-80 et Programme de Inustissements.
 

Transport cost from Bandundu Province (based on major collection at Kikwit)
 

would indicate a producer price below Kananga by Z 5.5 per ton and below Lubum

bashi by about 9 9. This suggests a producer price in Bandundu of 44.5 9/MT.
 

Current spread between producer price and mill price is 23Z/MT. Where delivery
 

to the mill is from "local" producing territories within 60 Km., a margin of this
 

size may not be required. Maize was delivered to Kikwit in June 1975 at 15 Z/MT
 

over the village price. It is recommended that a margin of 20 Z/MT be maintained
 

between village price and local mills. With a price spread as indicated, mill
 

prices for maize in south Shaba would be 74.5 O/MT and 70.0 Z/MT in the Kasais,
 

north Shaba and Kinshasa.
 

Based on the above considerations, the following producer and mill prices
 

for maize are offered for consideration for 1976:
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South Shaba (south of 90S latitude):
 

Producer- (within 60 Km. of Collection Center) 
 54.5 a/ft
Producers (beyond 60 Km. of Collection Center)
Mill 47.0 Z/MT 
74.5 Z/MT
 

Kasais and North Shaba:
 
Producers (within 60 Km. of Collection Center)
Producers (Layond 60 Km. 50.0 a/MT
f Collection Center)
Mil1 42.5 B/MT
 

70.0 Z/Mt 

Bandundu:
 
Producers (within 60 Km. of Collection Center) 
 44.5 Z/MT
Producers (beyond 60 Km. of Collection Center)
Mill 37.5 Z/MT
 

65.0 B/MT
 

Kinshasa:
 
Mill 


70.0 A/MT 

Milling costs indicated in Table 15 plus (1) an anticipated increase in
 
cost of milling in 1976 equivalent to 2 1 per ton of maize and (2) increases 
in cost of maize indicated above would result in total cost of flour produced 
at mills by location, in 1976 as follows:
 

South Shaba 

116.85 B/MT
 

(7.01 B per 60 Kg.)
Kasais and North Shaba 
 111.68 O/MT
 

(6.70 B per 60 Kg.)

Bandundu 


105.93 B/MT
 
(6.36 B per 60 Kg.)
 

Kinshasa 
111.68 9/MT 
(6.70 B per 60 Kg.)
 



-119-


These costs compare with an estimated cost of 102.5 Z/MT (3 6.15 per
 

60 Kg.) in 1975. It would appear that these recommended margins would permit
 

some restoration of mills where deterioration in physical capital has occurred
 

in a period when margins have been below costs.
 

Official consumer price for maize flour at retail in June 1975 was a 27.20
 

per ton above the producer (miller) price. We did not avaluate the cost
 

basis for that margin. Assuming the cost basis on which that margin was estab

lished remains relevant, consumer prices for maize flour will vary from 13.3K/kg.
 

inBandundu to 14.4 K/kg. in south Shaba at harvest season with the above price
 

structure. Seasonal price increases would raise prices in the latter months of
 

the marketing year.
 

Storage cost should also be reflected in official prices. It is recommend

ed that increases in prices begin on September 1 each year to reflect the cost
 

of the first month of storage following completion of purchase of second-harvest
 

maize from producers. It is recommended that the prices for maize increase at
 

a rate of 90 K/MT per month in the period September through January and that the
 

prices for maize flour increase at a rate of 1.0 9/MT per month. Recommended
 

rate of increase is based on a current charge of 90K/MT per month for storage
 

of maize in bulk at OZAC silos in Kinshasa. Prices should return to base levels
 

at the start of a new campaign.
 

We did not discover any studies of the cost of storing maize in Zaire.
 

Storage rates (i.e. seasonal price increase) may need to be adjusted after stor

age cost studies are completed. Storage cost calculations should include the
 

following elements of costs:
 

1. Labor and management costs involved in handling and managing storage
 
stocks.
 



interest cost on investment in inventory.
2 


3. An allocated portion of all taxes and insurance related to ownership
 

of storage facilities.
 

4. 	Cost of sacks and other supplies and equipment associated with storage.
 

5. 	Costs of shrinkage and quality deterioration occurring in storage.
 

6. 	Costs of insect and rodent control measures applied.
 

In the longer-run role anticipated for ONACER, it should not be necessary
 

to specify prices at as many market levels as indicated above. In other coun

tries it has been possible to control the level of consumer prices and avoid
 

undue speculation by private dealers through controlled sale of stocks main

tained by a national cereals office. When supply of maize in Zaire becomes more
 

adequate and ONACER is able to maintain buffer stocks, those stocks may also
 

be used to influence prices where required. Specification of prices is often
 

limited to a guarantee of minimum prices to farm producers in circumstances
 

where prices at other levels can be influenced through management of existing
 

stocks.
 

D. 	Summary
 

Quantity of maize produced and quantity demanded were not in balance in
 

Zaire at official prices in the 1975 producing season. We recommended a moderate
 

increase in the price structure based on 9 50.0 per metric ton to producers with

tn 60 Km. of collection centers in the Kasais and North Shaba.
 

We recommend differential prices throughout the system for rudimentary recog

nition at this time of transportation, storage and processing costs. Only moderate
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price increases are recommended because the market system will have difficulty
 

handling a large increase in shpply in 19761).
 

In the longer run, we recommend control of prices largely through stock manage

ment by the National Office of Cereals and reduced administrative specification of
 

prices at various market levels.
 

In August 1975, official price of maize to producers was increased to Z 75 per
 
metric ton. In our judgement, an increase of this amount was not required to
 
elicit a substantial increase in maize production. It is not likely that the
 
marketing system will be prepared to evacuate the quantity of maize forthcoming
 
in 1976 and hence, will not likely be able to sustain the established price.
 
This will be especially true in Bandundu and the Nyunzu-Kongolo triangle
 
and to a degree in Kasai Occidental where maize moves longer distances to market.
 
Vroportionately stronger effort by ONACER in these areas may be warranted.
 





VIII. TRANSPORTATION, CREDIT AND MARKETING INFORMATION
 

Problems associated with transportation, credit and marketing information
 

are in part infrastructure problems and in part problems associated with develop.
 

ment of techniques in performance of these functions in the marketing of maize.
 

Infrastructure problems are severe in road transport, especially in rural roads,
 

and in communications systems. In techniques areas, serious deficiencies exist
 

in availability of development credit and in the generation of market Informa

tion.
 

A. 	Transportation
 

Transport problems in Zaire provide especially severe restrictions for a
 

national marketing system. The Internatioral Bank for Reconstruction and
 

Development reports as follows:
 

Many Zairan officials and foreign advisors tend to regard the poor
 

state of transport as the major, ..., reason for the poor performance of
 

agriculture and the decline of marketable surpluses. Undoubtedly, the
 

poor 	state of roads is a disincentive to traders to penetrate much of the
 

rural area.... (4, Vol. II, Annex 2, p. 32).
 

Reports indicate a deterioration of the road system since independence
 

and substantial reduction in volume of traffic. The condition of rural roads
 

makes collection of maize expensive and has isolated many areas because roads
 

have become impassable. River crossings are an especially serious problem
 

because of missing bridges and inoperative ferry service. For example, in
 

the Kasais it is reported that there are 85 ferry points of which 80 have
 

ceased to operate, thus isolating large areas from road transportation.
 

-123
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Although road transport'prODiems exist at all levels the more severe
 

impact of road deterioration in rural areas is indicated by data cited in
 

an International Bank study. The ton/kilometer cost of secondary road trans

port was 5 percent above main road transport in 1959. In 1970 it was 46
 

percent above (Table 18). 
 Costs on main roads increased 29 percent over
 

the 1959 to 1970 period while transport cost on secondary roads increased
 

by 80 percent.
 

TABLE 18 Transport Rates Per Ton/Kilometer.i/
 

(Makuta)
 

1959 1970
 

Main Roads 
 5.80 7.50
 

Secondary Roads 
 6.10 11.00
 

Difference:
 

Absolute 
 0.30 3.50
 

Relative (percent) 
 5.0 46.0
 

Source: 
 International Bank for Reconstruction and Development, Agricultural
Sector Survey, Republic of Zaire, Vol. II,Annex 4, page 5.

I/These figures refer to the hire rates for transportation of seed cotton in the
southern part of Kasai Oriental and Kasai Occidental, as reported by a cotton
 
ginning company.
 

Estimates of current cost per ton/kilometer for transport of maize were dif

ficult to obtain inZaire. Depreciation and maintenance costs for vehicles are
 

high because of the condition of the roads and the high cost of vehicles and re

pair parts. 
 Size of truck vpried from 6 to 8 tons capacity. Because of the con

dition of the road, trucks frequently were not loaded at rated capacity. 
A maxi

mum load of 5 tons was common. Trucks were reported to operate only about 50,000
 



km before major repair was required and replacement required at abouL 80,000 km.
 

Trucks last from 2 to 4 years before being replaced.
 

in cases where transport costs ror maize coliection were reported, costs
 

ranged from 13 to 16 K per ton/kilometer, apparently increased from 11 K re

ported for -cottonseed in 1970. In Bandundu Province where the price of maize
 

at the village is 3K/kg, transportation of maize 60 kms at 15K per T/km is equal ti
 

one-fourth the value of maize at the village. In relative terms, this is an
 

extremely high transport cost. High cost of rural road transport relates directly
 

to the condition of rural roads. Minor economies can be achieved aside from road
 

improvement (such as greater use of diesel trucks instead of gasoline fueled ve

hicles) but the major difficulty lies in condition of the roadways.
 

The isolation of formerly surplus areas with deterioration of the road system
 

has undoubtedly resulted in a decline in marketable surplus of maize. A mill
 

manager in Kananga with more than 30 years experience in the area reported a de

cline of more than 50 percent in marketed surplus of maize from nothern areas of
 

Kasai Occidental from the pre-1960 period, which he attributed to a lack of transpor
 

and marketing facilities. Lack of transport and marketing facilities for maize
 

collection were reported in all regions but such reports were especially prevalent
 

in Bandundu and Kasai Occidental provinces.
 

The River-Rail System:
 

The major transport system in Zaire is a river system that is supplemented
 

by rail where rivers are not navigable or major rivers are not available. For
 

maize transport, in the areas in which this study is concerned, rail is the
 

principal mode of transport. Major transport routes in Zaire are shown in
 

Figure VIII-A. Maize is transported by barge on the Kwilu River (Kikwit) and on
 



the Kasai-Zaire Rivers (Ilebo-Kinshasa). Rail transport is used for other major
 

movements of maize to mills and consumption centers in southern Zaire other than
 

those served by local production.
 

Maize is transported in sacks, except for maize transported from the.planta

transdon project at Kasese to mills in Lubumbashi and Likasi, inwhich case it is 


Cases were observed where maize arriving by rail had become wet
ported in bulk. 


Damage of this type was reported to be minor.
because of leaky rail cars. 


Quantity loss in transit was reported by shippers ranging from a 4 per

cent loss over a period of years reported by a private dealer at Kikwit upward
 

to occasional vry large losses resulting from apparent pilferage (reduced
 

number of sacks on arrival) reported by shippers inthe Kongolo/Nyunzu area.
 

The loss is apparently fairly high. Five percent loss valued at 6.3 K/kg
 

is equivalent to 3.15 Z/ton of maize shipped, which is nearly the equivalent
 

of the rate charged by the carrier on ihipments from Kongolo to Lubumbashi.
 

Carrier rates for maize are low by nearly every standard by which they
 

may be measured. Within the rate structure for commodities carried by the
 

river rail system in Zaire, rates on maize (and other agricultural and food
 

Rates on maize are about one-sixth the rate for fertilizer
products) are low. 


when compared on a rate per ton/km basis. Rates on maize reported to the KSU
 

team average slightly over 0.5k per ton/km. based on rail and water distances.
 

Rail car and barge equipment were generally reported as satisfactory by
 

shippers of maize. In one area (Nyunzu-Kabalo-Kongolo) shortage of available
 

rail cars for shipment of maize was reported. Rail cars observed appeared to
 

be in 6ood condition although reported by ONATRA not to be in sufficiently
 

good condition to tr&nsport maize in bulk without substantial loss from car
 



-127

leakage unless major repair and upgrading were undertaken. Problems associ

ated with loss of maize in transit and potential transit loss if maize is
 

transported in bulk will need investigation before !netallation of facili

ties for bulk handling of grain merchandised from collection centers is
 

undertaken. In the Kasese area, maize is carried in bulk in open-top hop

per cars, covered by tarpaulins. Cars of this type may not be satisfactory
 

for an extensive system of transport of maize. Weather damage to maize is
 

more likely with tarpaulin coverage than in a sealed car. Opportunities
 

for pilferage are obvious with open-top cars. A bulk delivery system may,
 

therefore,require improvement or substantial replacement of rail cars suited
 

to bulk transport.
 

Transport deficiencies are largely infrastructure deficiencies in both
 

local and intercity transport. Infrastructure problems, in this case, cannot
 

be remedied by ONACER or by marketing firms but must await increased public
 

effort to improve the system. However, it is important in the structure of
 

prices for maize to recognize transport costs to be overcome. Price structure
 

recommended earlier (Chapter VII) includes price differences in zones (at
 

different distances) from collection centers. This represents transport
 

costs in only a very rudimentary way. Any other system of price differentials
 

that can be handled administratively, which thoroughly represents transport
 

costs, would improve the recommended pricing system.
 

ONACER should also begin early discussions with ONATRA concerning rail
 

car requirements to facilitate movement of maize in bulk at a future time.
 



B. Financial Credit
 

Shortage of financial credit was reported to be a limiting factor in
 

operation and expansion of business by private traders and processors. Pro

blems in obtaining loans appear to arise from lack of loan collateral or
 

other ability to establish a reliable, credit-worthy position by potential
 

borrowers.
 

Reported interest rates paid when loans were obtained were from 5 to
 

6 percent annually. Indications are that supply of loanable funds is not
 

a limiting factor in financial credit in Zaire with either the commercial
 

banking system or with the Government's development bank (SOFIDE). Histor

ical attitudes toward loan repayment, unstable policies toward private trade
 

and unstable political/economic conditions have caused lenders to be very
 

cautious in extension of loans, especially long-term loans.
 

Grain dealers and processors require large amounts of commercial credit
 

in market-oriented economies. Capital investment, frequently obtained largely
 

through borrowing, is needed to provide trucks, sacks, and facilities, to pay
 

operating costs and to finance inventories. For grain dealers in Zaire, much
 

of the financial need is for short-term credit. Investments in sacks and in
 

inventory are short-term. Even investment in trucks (the major capital invest

ment) is a relatively short-term investment (2 to 4 years).
 

Ability to provide collateral provides some assurance of recovery of
 

loan funds if earnings are not sufficient to repay the loan. However, the
 

more basic criteria for a sound lending policy by credit institutions is the
 

expectation of a source of income to the borrower from which he can repay the
 

loan.
 



In thecase of.,Rrain dealers a critical question is, what is the basis
 

for an expectation that a stream of income will develop from which the loan
 

will be repaid? One important criteria is the integrity and capability of
 

the in4ividual making application for a loan. In this regard ONACER offices
 

can be helpful in identifying persons with past experience in buying maize
 

(possibly as ONACER employees) who understand maize markets and marketing
 

techniques; who have demonstrated reliable performance of duties; and have
 

an understanding of the obligation to repay a loan. 
A policy of careful
 

identification of persons whom ONACER is willing to license as dealers if
 

capital needs are met (ownership of a truck and auxilliary equipment, for
 

example) would assist those persons in obtaining loans frum private sources.
 

It is not suggested that ONACER guarantee loans to private dealers but only
 

that they assist private lenders (banks or individuals) in identifying per

sons who are credit-worthy on the basis of personal traits and capacity to
 

function successfully as grain dealers.
 

Even with thorough indentification of responsible borrowers and a pro

jected stream of earnings from which loans may be repaid, private sources may
 

still consider loan applications to be unsatisfactory if significant collateral
 

is not available. Since there is national interest in development of a national
 

maize marketing system, development financing by a government agency where
 

financing from private sources is not 
available may be an alternative. Accord

ing to the International Bank Report ( 4 Vol. III, Annex 9, p. 3):
 

"The only institution devoted to development finance is the SocietW
 

Financifre du Developpment (SOFIDE), which was established in January,
 

1970. Its purpose is to provide medium and long-term finance for private
 

enterprise in all processing industries, but also commercially oriented
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It has miacu public and
agriculture, forestry, fishing and tourism. 


private ownership (national and foreign)."
 

SOFIDE loan poliqies currently include loan duration of 3 to 15 years;
 

loan limits from 10,000 minimum to 1,200,000 9 maximum and an annual interest
 

rate of 10.5 percent. SOFIDE participation in a development project cannot
 

exceed 50 percent of total cost for new investments and cannot exceed 75 per-


SOFIDE currently
cent for extension or modernization of an existing business. 


has offices only in Kinshasa but will soon open offices inside the country
 

at Lubumbashi and Kisangani. Supply of loanable funds was indicated to ex

ceed the demand for loans meeting SOFIDE credit criteria.
 

SOFIDE organization and credit policies appear directed toward large
 

projects requiring substantial investment in fixed plants. With present organi

zation and credit policies SOFIDE could be a source of credit for financing
 

warehouse or
construction or renovation of a mill or for construction of a 


bulk storage facility. SOFIDE does not have credit terms that would be re

quired to finance a minimum-size dealership thus facilitating entry of private
 

dealers into the maize marketing system at rural locations. Organization for
 

handling small, low-collateral, supervised credit throughout the maize producing
 

area does not exist in Zaire.
 

A supervised crtait system would require offices at collection center
 

with lending officers with the authority and expertise to make short-term
 

loans on inventory of maize, sacks and trucks and oversee the collection of
 

loan proceeds when income from sale of maize is obtained by the borrower. For
 

development purposes, loan limite will likely need to go beyond the current
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50 pereent limit on new investment perhaps to 75 or 80 percent. SOFIDE
 

cannot currently provide supervision for loans of this type from its office
 

in Kinshasa. Additional offices in Lubumbashi and Kisangoni will not be
 

sufficient to provide small-scale, supervised credit.
 

The alternatives for a supervised credit plan for small dealers are (1)
 

for a credit system to operate through a non-financial organization with
 

sufficient local offices to provide supervision or (2) to operate through
 

the private banking system through a system of loan guarantees. Each would
 

require substantial time to develop institutional relationships and pro

cedures. Neither alternative appears to be a feasible short-term solution
 

to financial requirements of potential maize dealers wishing to enter the
 

market.
 

Inventory financing presents a credit problem of a different nature
 

than that of providing funds for investment in trucks or facilities. Ele

ments of a system of inventory financing that allowed credit upon evidence
 

of ownership of grain stocks or evidence of sale of stock were discovered.
 

It was reported that dealers shipping maize to the GECAMINES mill in Likasi
 

are receiving credit in the following manner. An initial loan is received
 

from GECAMINES for purchase of maize. As dealers deliver maize to the rail

road, they receive a certificate (shipping letter) which may be presented to
 

the mill for advance payment at a rate of 65 percent of basic mill price of
 

the maize. The balance is paid after the OZAC inspection at the mill and
 

the determination of discounts for foreign material, moisture and insect dam

age. The 65 percent provides short-term operatitig capital for the dealer.
 

Another dealer reported use of a contract with a mill to deliver maize
 

as evidence of forthcoming revenues to obtain bank credit. A private bank
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would loan 65 percent (75-percent in 1974) of the-purchase prlce of maize
 

upon presentation of a valid contract..
 

Supervised development credit does not appear to be a feasible short

run solution to improved credit in the marketing system. Access to credit
 

could be improved through improved identification of low risk borrowers
 

who may wish to expand or others who may become dealers if credit is avail

able (local petty dealers or ONACER employees.) This is a function that
 

ONACER may also help to enforce a responsicould be performed by ONACER. 


bility for repayment through possible revocation of license if credit terms
 

are not met satisfactorily.
 

Improving means of getting inventory credit through wide spread use of
 

contracts for delivery or shipping letters as a basis for credit would be
 

helpful. Use of such documents in obtaining credit from local private banks
 

would provide a broadly based credit system more capable of dealing with
 

local situations than a trade credit system operated through the mills.
 

Development of a financial credit system is an essential ingredient
 

It is an element of
in the development of an integrated marketing system. 


the system that needs additional intensive study in Zaire.
 

C. Marketing Information and Its Communication
 

Market information at the disposal of persons making decisions is the
 

basis for management of a marketing system whether the system is centrally
 

controlled in total or in part or if management decisions of individual
 

participants provide organization and structure for the total system.
 

It is the purpose of this section to indicate the types of economic infor

mation specific to maize that are useful inmanagement of a marketing system
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and to suggest procedure by which ONACER may begin to assemble and communicate
 

relevant information. Five types of information are designated as follows:
 

(1)production and market supply information, (2)consumption information,
 

(3)price, (4) quality and quantity of stocks and (5)other parameters of
 

maize markets.
 

Production and Market Supply:
 

Production estimates are a characteristic part of statistical information
 

gathered by departments of agriculture. To be useful inmarketing a current
 

crop, such information must be timely and accurate. Production information
 

aids in estimating market supply of maize in any region but is not sufficient
 

for that purpose. Estimates of the portion of increased production by regions
 

that will be commercialized also is very relevant as is the market supply
 

effect of a less-than-normal crop. ProducLion variations resulting from
 

weather conditions occur in Zaire but the extent of variation isnot known.
 

PNM CIMMYT reports indicate yield below expectations on some test plots be

cause rains were not timely. ONACER employees in North Shaba report an esti

mated 13,500 tons of maize to be commercialized from Nyunzu this year which
 

is 1,500 tons below 1974 because unfavorable weather conditions have lowered
 

production from a year earlier.
 

As weather conditions change, it isuseful to supplement routinely report

ed statistics. This can be done by field sampling and on-site observations
 

by experienced observers.
 

When size of crop varies, the portion (percentage) of the crop commercial

ized will vary also. PNM/CIMMYT estimates that 80 percent of increased produc

tion resulting from improved seed and fertilizer would be commercialized in
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the Gandajika area. Development of data series reporting production and
 

commercialization, uniformly prepared at all ONACER regional and agency
 

offices will provide a basis for more accurate estimates of quantity of
 

maize to be commercialized.
 

Consumption and Demand Information:
 

Data on demand for maize in Zaire and the patterns of consumption are very
 

It is reasonable to estimate that consumers will not change appreciably
limited. 


This is sugthe quantity of maize consumed except with major changes in price. 


gested by scattered evidence of price variation (both seasonal and annual) and
 

from parallel circumstances in other countries. An evaluation of demand charac

teristics (elasticities), although not precisely measured in quantitative terms,
 

will aid substantially in estimating the behavior of markets under various supply
 

Important policy decisions may be determined by demand characteristics.
conditions. 


For example, if an estimated short-fall in production of 10 percent is likely to
 

increase consumer prices by 50 percent, it may be desirable to offset that short

fall with imported maize. If, under the same short-fall conditions, consumer oriceR
 

would rise 10 percent or less in order to bring supply and demand into balance,
 

no import action may be required. Systematic collection of supply and price
 

Data series of
information at major consumer markets will permit such analysis. 


this kind become more valuable in understanding market characteristics and market
 

Accuracy and uniformity are again very
changes as the length of thq series gruws. 


important. ONACER can develop the capability of collecting such statistics.
 

Patterns of maize consumption for food such as quantity consumed by various
 

income groups is also important information for policy purposes. Current consid

eration of the merits of increase in the price of maize to increase incomes to
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producers and processors emphasizes this informational need. With current data
 

it is not possible to know whether increased price for maize flour will have
 

relatively greater impact on high-income or low-income families.
 

Price Information:
 

Under strictly controlled price conditions there is no need to collect price
 

information. However, in very few situations are prices so strictly controlled
 

that they do not deviate from official prices. Control is not that complete in
 

Zaire. Occasional reports of purchases from producers at less than (or more than)
 

official prices were encountered. Reports of retail prices above official prices
 

were reported and confirmed by observations in retail markets. Prices to pro

ducers that were below the official prices occurred where the capability of buyers
 

to move maize from the villages was low. Where local demand for maize is high,
 

producers were receiving prices above the official price (Kasai Oriental and south
 

Shaba). Consumer prices were significantly above official prices in Mbuji-Mayi
 

and in Lubumbashi.
 

Prices provide the signals concerning supply/demand conditions. Current and
 

accurate reports on producer and consumer prices provides the barometer of short-


If maize marketing is to be
 run market conditions in various market segments. 


managed on a national basis so that surplus supply areas send maize to areas
 

of greatest demand, price information can provide the necessary informational
 

base to make possible good short-run supply management. Information on seasonal
 

price movements obtained by regularly recording price information (daily or
 

weekly) will enable evaluation of incentives to store maize until the latter part
 

ONACER has offices in major producer and consumer markets
of the marketing year. 


from which price information could be assembled.
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Maize Stocks:
 

Appropriate management of current supplies within a marketing year
 

requires knowledge of the size, location and condition of existing supplies
 

within the country. After development of a marketing system as proposed
 

here, it is likely that maize in commercial channels at any time will be
 

owned by local petty dealers, ONACER, dealers licensed by ONACER, or mills
 

who manufacture maize flour. ONACER, therefore, will have fairly ready access
 

to figures that will provide a basis for estimating available commercial
 

supply. Periodic estimates of existing stocks will be useful in appraising
 

market conditions. Additional supply may exist at any time in the hands of
 

producers and as flour owned by distributors. Development of procedures
 

for estimating those stocks will also be useful.
 

Additional Information:
 

Data for description of market flows of maize are reported to exist in
 

the office of OZAC in Kinshasa (Chapter III). These data could be useful
 

in determining needed improvements in transportation; aid in determining
 

appropriate storage locations; aid in assessing degree of damage to maize
 

in storage other than in mills; reveal the seasonal pattern of flows of
 

maize to mills and indicate changes that occur in the above characteristics
 

of commercialization over a period of years.
 

To provide management and policy related data,it is recommended that
 

ONACER establish a division of Information and Statistics in the Kinshasa
 

office and that similar divisions be established in each regional office
 

and in agency offices as required for the purpose of assembling and dis

seminating information as described above.
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For information to be most useful, it must be communicated promptly.
 

Management of a national cereals office also requires easy communication
 

among various offices within the organization.
 

The communications infrastructure is extremely inadequate for the needs
 

of ONACER if maize marketing management is to be coordinated throughout
 

Zaire. It is recommended, therefore, that ONACER explore immediately the
 

establishment of a communication system that will permit daily communication
 

among the Director's office in Kinshasa and all regional and appropriate
 

area offices. This is of primary importance in the development of a coordin

ated marketing system.
 

D. 	Summary
 

Significant improvements in transportation must await greater public
 

investment in the transportation system. Rail cars are not adequate for
 

bulk 	transportation of maize. If bulk handling is to be undertaken, dis

cussion with ONATRA concerning need for improved rail cars should precede
 

initiating such a system.
 

Shortage of financial credit in marketing is in part the absence of
 

lending techniques suited to the needs of marketing firms and in part in

ability of potential lenders to assure repayment of loans. Systems of
 

providing inventory credit based on documented evidence of inventory (ship

ping letter or other documents) needs to be expanded. Cooperative effort
 

of ONACER and lenders could help identify credit-worthy potential dealers.
 

Information on market supply,consumption characteristics, prices,
 

quality and quantity of stocks and movement patterns for maize should be
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deveJlope4 ONACER should begin to aevelop needed market data. A system
 

of-inter-market communications is badly needed.
 



IX. TRAINING AND DEVELOPMENTAL RESEARCH
 

A. Training 

The Government of Zaire has a core of well-educated, energetic young
 

persons in positions of responsibility in the National Office of Cereals.
 

In general, however, these individuals lack the managerial and technical
 

training and experience required for effectively operating a grain storage,
 

processing and marketing operation of the magnitude proposed for ONACER.
 

To provide managerial and technical skills a program of planned train

ing is recommended. The Programme National Mais has.a program to train
 

qualified individuals in the technical aspects of maize'production. A
 

parallel program should be undertaken to train the storage and marketing
 

The four levels of training suggested are: (1) in-country
staff of ONACER. 


training provided by grain storage and marketing specialists,(2) an in

country seminar on grain storage and marketing,(3) participation in grain
 

storage and marketing short courses, and (4)degree programs at foreign univer

sities in specialized areas of study related to grain storage and marketing.
 

0 On-the-job training in Zaire under the direction of contract grain
 

storage and marketing specialists. Two specialists, one each in grain market

ing and in grain storage, handling and preservation are recommended for a 2

year period. The function of the two specialists would be to act as advisors
 

to ONACER .n the areas of marketing and storage of cereal grains at national
 

and regional levels. The specialists would be expected to provide on-the

job advice and training to ONACER personnel and private dealers until a core
 

of trained personnel has gained the experience necessary to assume full opera

tion of the grain storage and marketing program in Zaire.
 

-139



-140-


The description of specialiSts needed for the purposes outlined here
 

are 	as follows:
 

A. 	Grain Storage Preservation and Handling Specialist.
 

The 	grain storage specialist should be qualified to:
 

1. 	appraise the appropriateness of alternative storage structure
 

installations at specific locations and provide advice on storage
 

design.
 

2. 	provide assistance in selection and operation of maize handling
 

methods and equipment.
 

3. 	provide asaistance in selecting, locating, and operating shelling,
 

cleaning, drying and processing equipment and facilities.
 

4. 	define and analyze field and storage losses due to insects, molds,
 

rodents, birds and other causes.
 

5. 	recommend effective maize preservation techniques under conditions
 

existing in Zaire including, but not limited to, management prac

tices and chemicals.
 

6. 	provide assistance in the development of a quality identification
 
or grading system in cooperation with the grain marketing manage
ment and systems specialist.
 

7. 	provide assistance in developing and maintaining transportation
 
systems and equipment within the available infrastructure compo
nents.
 

B. 	Grain Marketing Management and Systems Specialist.
 

The 	systems and management analyst should be qualified to:
 

1. 	appraise and diagnose an entire marketing sub-system to determine
 
what elements (or linkages) are missing or require strengthening.
 

2. 	appraise, on a continuing basis, the consequences of alternative
 
Government of Zaire price and marketing policies on the producers,
 
consumers and the marketing system.
 

3. 	estimate costs and benefits of alternative improvements in the mar
keting system and in the infrastructure from which it draws its
 
support.
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4. 	 make recommendations concerning the design of a market informa
tion system. 

5. 	provide assistance in the development of a quality identifica
tion or grading system in cooperation with the grain storage and
 
handling specialist.
 

6. 	provide assistance in organization and business management tech
niques at ONACER installations at all marketing levels.
 

7. 	provide assistance in financial and credit management of ONACER
 
operations.
 

Provision of technical advisors should have a very high priority because
 

of the immediate need to deal with technical and policy problems on a daily
 

basis for which indigenous background, experience and expertise is in short
 

supply. Because of the need to develop private dealer participation, ser

vices of technical advisors also should be available to private dealers when

ever possible.
 

0 In-country seminar on grain storage and marketing. The purpose of
 

this training would be to provide individuals now in positions of responsi

bility with knowledge of the basic elements of the various aspects of grain
 

storage and marketing. Such a seminar would provide a foundation on which
 

current operations could be improved and on which more specialized training
 

could be based.
 

This in-country seminar should be attended by the members of the National
 

Cereals Board (staff members of the National ONACER office) and the eight
 

regional ONACER directors and their deputies. The seminar should be two (2)
 

weeks in duration and cover the following subject areas:
 

- Fundamentals of Grain Storage (causes of grain losses, moisture
 

measurement, structure of cereal grains, etc.)
 

- Methods of Storing and Handling Grain (Grain handling equipment,
 

storage facilities construction and sizing)
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birds 
Grain Quality Preservation (Control of insects, 

rodenits, 
-

and micro-organisms
 

Grain Marketing Economics (Principles of management 
and operation,
 

storage costs and alternatives, price stabilization, 
transportation,
 

facilitating grain marketing).
 

Short
 
participation in Grain Storage and Marketing Sort Courses, 


courses in grain storage and grain preservation 
techniques are held frequently
 

in Africa, and elsewhere, under the supervision 
of various International Organiza-


Short courses of this kind,with which we are familiar,
provide very


tions. 


of ONACER, their deputies
Regional directors
useful technical information. 


and marketing section heads should gain in technical 
competence by attendance.
 

A similar short course in grain storage,but also emphasizing economic
 

aspects of grain marketing and market organization 
is presented in the U.S.
 

This short course is designed
each year under contract support from USAID. 


to examine grain marketing problems in developing countries and possible
 

Subject materials and times devoted to various core, 
economic
 

solutions. 


and technical areas of grain storage and marketing 
in this short ocurse are
 

shown in Appendix IX-I.
 

0 Degree programs. It is recommended that at least one individual in
 

each of the areas of grain marketing and grain storage 
and quality preserva

tion be sent to a foreign university each year for advanced training 
to the
 

Training in this category should be provided for promising
Master's level. 


individuals who would, subsequent to their training, assume positions in the
 

National Cereals office and act as advisors to regional 
offices.
 

Degree programs should emphasize specialized areas for 
which training is
 

_
not available in Zaire. Various U.S. universities offer advanced training 
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in basic areas'of engineering, entomology, cereal chemistry, business man

agement, accounting and economics with specific applications to unique prob

lems encountered in storage and ma-eketing of cereals. Universities else

where may provide similar opportunities.
 

Training to the Master's degree in U. S. universities commonly requires a
 

period of 24 months with the student taking regular university courses in
 

his area of specialization plus conducting a research problem related to
 

his specialization. Proficiency in speaking, reading and writing English
 

are required.
 

Candidates for advanced training should be those with potential for
 

top level management as well as those expected to supervise specialized
 

programs. Specialized program personnel may include persons expected to
 

direct a statistics gathering and analysis program or persons responsible
 

for management of an insect control program. Several other specialized
 

areas can be identified.
 

Upon their return to Zaire, these individuals should be qualified to
 

provide training for other ONACER personnel as well as functioning in an
 

advisory capacity.
 

B. Research
 

The most immediate need inmaize marketing is application of present
 

knowledge to the development of a marketing system in Zaire. However, re

search needed to relate known principles to specific conditions in Zaire
 

should not be totally neglected. ONACER has an excellent opportunity to
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conductresearch on improved storage and preservation of grains,under con

ditions in Zaire utilizing the established research and training facilities
 

at PNM stations throughout Zaire. Studies of application of management, credit
 

and transportation techniques for efficient, low-cost operation of a market

ing system in Zaire also offers potential for greater benefit.
 

The fact that losses do occur in the storage of grains at all levels of
 

storage is evident from the discussion in preceding sections of this report.
 

To safely store anticipated increases in production from current and subsequent
 

programs will require improved storage methods and facilities at field and
 

village levels. Not only increased production but effective preservation of
 

that grain produced will help to overcome the current and future grain deficits.
 

Areas of research that should seriously be considered include:
 

1. 	Conduction of a survey to determine the extent of grain losses under
 
various methods of storage at the farm and village level.
 

2. 	Development or modification of farm/village level storage units
 
that can be effectively and economically used to store surplus
 
grains until they can be moved into the commercial marketing
 
chanels.
 

3. 	Investigation of farm/village level drying techniques so that
 
grain can be removed from the field at maturity for safe storage.
 

4. 	Development of techniques of financing ownership of stocks of
 
commercialized grain during the course of marketing and pro
cessing.
 

5. 	Application of computerized systems to minimize total storage
transportation-processing costs in maize marketing in Zaire.
 

6. 	Evaluation of insecticide formulations for use under farm/village
 
level storage conditions with emphasis on safety and effectiveness.
 



X-, SUMARY-OF. GOVERNMENT INPUTS FOR MARKETING SYSTEM DEVELOPMENT 

.We have referred to necessary inputs for the Government of Zaire in
 

development of a maize marketing system throughout this report. It is our
 

purpose in this chapter to summarize those inputs as we visualized and to
 

suggest'areas of possible international technical assistance. In specifying
 

estimates we assume that ONACER will facilitate growing involvement of pri

vate traders with ONACER handling 20 to 25 percent of total volume after 5
 

to 10 years. We also assume that in the developed system ONACER will manage
 

its maize stocks to achieve price objectives and conditions of relatively
 

stable supply.
 

A. Warehouses and Equipment
 

Based on warehouse and equipment requirements for collection stations
 

outlined in Chapter V, establishment of 10 warehouses (2,000 tons per site)
 

in 1976 can be achieved at an estimated cost of 9 13,500 per warehouse (ex

clusive of land). Additions or expansions of warehouse space from 1977
 

through 1980 of 10,000 tons annually is projected at an annual cost of
 

9 67,500. From 1980 through 1984 additional expansion, at a rate of 10,000
 

tons annually plus conversion of some facilities to bulk handling, will re

quire annual investment of an estimated 9 87,500. Warehouse and warehouse
 

equipment investment, 1976 through 1984, for completion of 100,600 tons of
 

warehouse space is summarized in table 19.
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TABLE 19 Costs for Projected ONACER Warehouses, 1976 through 1984
 

Year Investment Capacity Total 

Increment Capacity 

(Zaires) (Metric tons) (Metric tons) 

1976 135,000 20,000 20,000 

1977 67,500 10,000 30,000 

1978 67,500 10,000 40,000 

1979 67,500 10,000 50,000 

1980 67,500 10,000 60,000 

1981 87,500 10,000 70,000 

1982 .87,500 10,000 80,000 

1983 87,500 10,000 90,000 

1984 87,500 10,000 100,000 

Included in the equipment requirements for each of the above sites is a
 

sheller with engine, a moisture tester, a grain cleaner, scales, sack probes, 

and other miscellaneous equiiment. Equipment costs at each site constructed in 

1976 will be about 9 1,370. Equipment cost is included in the above estimates. 

We recommend the distribution of hand-operated twin feed maize shellers
 

to villages during the buying campaign. We estimate an average of 10 shel

lers for each of 10 collection stations initially at a total cost a 15,000.
 

B. Trucks
 

A large element of cost for ONACER is the provision of vehicles at each of
 

the collection stations and sub-stations. ONACER had a reported 39 trucks during
 

the buying campaign in 1975. Some trucks were not in good condition and likely
 

could not be used in the 1976 campaign. We estimate that ONACER will need an
 

additional 80 trucks in 1976 to provide a total of 100 trucks for evacuating
 

maize from villages. One truck loading an average of 35 tons per week (5 loads of
 

7 tons each) will deliver 630 tons in 18 weeks. One hundred trucks provide
 



capacity for 63,000 tons delivered to ONACER on their own trucks in a 4-month
 

campaign. Eighty new trucks at an estimated g 8,000 per vehicle will cost ONACER
 

9 640,000. Additional vehicles must be supplied by private dealers to facilitate
 

movement of additional market volume in 1976 and subsequent years.
 

C. Bags
 

Adequate supply of bags was a problem for ONACER in the 1975 campaign. We 

do not know what the total supply of bags was for the 1975 campaign or the portion 

of those bags that will be returned to collection centers or villages to be reused.
 

It is, therefore, impossible to estimate the need for bags for the 1976 campaign.
 

Investment in bags is substantial. New jute bags (100 kg. capacity) cost approxi

mately 50 K each in 1975. A supply of new bags for 100,000 tons of maize would
 

require an investment of 9 50,000.
 

D. Personnel Training
 

Training of personnel is a continuing process within ONACER. However,
 

because of the very large job to be accomplished in a very short time period,
 

certain specific training functions are recommended. We recommend (Chapter IX)
 

(1) In-country training provided by grain storage and marketing specialists,
 

(2) An in-country seminar on grain storage and marketing,(3) Participation
 

in the grain storage and marketing short courses, and (4) Degree programs of
 

study at U.S. universities emphasizing management, grain marketing and grain
 

storage.
 

We recommend a 3-week seminar on marketing and storage techniques held
 

for a maximum of 30 key people in ONACER. Estimated cost of a seminar con

ducted by three specialists is 9 8,500.
 

Continued participation in the annual KSU Short Course with attendance of
 

two persons annually would cost an estimated 9 4,600.
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Participation in degree programs at U.S. universities with two people in
 

training would cost an estimated 9 8,000 annually.
 

Providing in-country specialists in grain storage and marketing will require
 

approximately 9 30,000 per man annually. Two specialists for 2 years each will
 

require an estimated 9 120,000. Training costs based on the above estimates are
 

indicated in table 20.
 

TABLE 20. Estimated Training Costs By Years, 1976-1980
 

Year Training Cost
 

1976 a 81,100 

1977 72,600 

1978 12,600 

1979 12,600 

1980 12,600 

Total 9 191,500 

E. Extension and Research
 

One area of extension activity is stressei in this report. That area is
 

working with villagers in construction of storages and instructing farmers in
 

harvesting and care of maize for maximum preservation until it leaves the village.
 

This is an extension function that could be carried out through ONACER offices.
 

This should be an extensive effort. It is not possible for the KSU team to esti

mate a cost of tnis effort at this time.
 

The suggested research program (Chapter IX) is similar to the extension pro

gram. Large potential benefits in preservation of maize have been indicated.
 

Other areas of research also hold potential gain. However, the magnitude of re

search undertaking can not be realistically estimated by us at this time.
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F. Areas of Potential Technical Assistance
 

If further technical assistance for development of a maize marketing system
 

in Zaire is available through USAID and sought by the Government of Zaire, appro

priate areas of assistance appear to be the following in order of priority.
 

A. Technical assistance in development of a training program for ONACER
 

personnel. Most urgent is provision of grain storage and marketing
 

specialists, as specified in Chapter IX, for in-country participation
 

in training and problem solving, primarily with ONACER, for a minimum
 

period of 2 years. The other aspects of training are also important
 

and are high priority items for technical assistance.
 

B. Development of a Research Program also described in Chapter IX. Re

search effort to be assisted by grain storage and marketing specialists
 

as indicated in A. (above) and by U.S. research agencies.
 

C. Technical assistance in the establishment of a radio communications
 

system to link markets together and to establish communications
 

among.ONACER offices throughout the country.
 

D. Technical assistance in development of a system of credit that would aid
 

all dealers in financing grain inventories and providing maximum oppor

tunity for new dealers to enter the marketing system.
 

E. Assistance in training of extension agents to promote proper handling
 

and care of maize on farms and invillages, including design and con

struction of appropriate village storage units.
 

F. Technical aid in construction of warehouse facilities at a minimum of
 

10 points as specified in Chapter V of this report.
 

G. Technical Assistance in providing trucks, sacks, and miscellaneous
 

equipment (shellers, moisture testers, cleaners, etc.) for marketing
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system development. If a policy of increased use of private dealers
 

is accepted by the Government of Zaire, it will be as important to aid
 

private dealers to Saiu control of trucks and other necessary equip

ment as for ONACER.
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ZAIRE MAIZE STORAGE AD MMEING STUDY 

Proposed Scope of Work 
Richard Phillips
 

SUMMARY OF CURR T SITUATION 3 
Importance of maize 1 
Production Potentials
 
National Programs to Improve Supply/Demand Balance 3 
Producer Marketing Problems 2 

OBJWTMS OF THE STUDY 2 

Overall Objective 2 
Team Reports 4 
Seminars in Zaire 4 

WeALIFICATIONS OF T1E STUDY TEAM 5 
Grain Marketing Economist 5
 
Grain Sanitation Specialist
 
Grain Storage and Uandling Engineer S 

PROBLEM AREAS TO BE STUDIED 6 
Field Harvesting and Gathering
Transport from Field to First Assembly Point 7 
Village Storage of maize for Food 7 
Village Storage of Naize for Seed 7 
Assembly Point Functions I
 
Shipping Point Functions g
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Price Policies 9 
Other Factors 10 
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-North Shaba Project 13 
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Revised Draft
 

March 14, 1975
 

-LURE MAIZE STORAGE AND t4ARKETING, STUDY 

Proposed Scope of Wcrk
 

SUMMRY OF CUor1;T SITUATION
 

* Xmportance of Maize
 

Maize has been an important crop to Zaire for many
 

years. Since 1950 annual production has averaged slightly
 

more than 300,000 metric tons, and in recent years has
 
Production is concentrated in the
exceeded 400,000 AT. 


Kasai and Shaba Provinces in the southeastern one-third
 
of the country. Unployees of the copper mines and other
 
industries in this section of the country are the major
 
consumers of maize flour.
 

In spite of major efforts to increase production
 
in recent years, growing demands continue to outstrip
 
available domestic supplies. Annual imports reached
 
nearly 150,000 metric tons in 1974, and represented a
 

major drain on Zaire's foraign exchanqe. The population
 
effect alone represents an estimated increase in demand
 
of 4,500 to 5,000 metric tons of maize per year.
 

* Production Potentials
 

The total undeveloped hectarage of suitable maize
 
soils has not been determined, but appears to be substan
tial. climatic conditions are favorable, and yields
 
of 8.0 xT/ha (nearly 150 bushels/acre) have been demon
strated under controlled conditions on village peasant
 
farms. The current fertilizer recommendations of 50 to
 
60 units of N and 50 units of PwO 5 per hectare alone
 

are believed to increase average yields by 2.0 ?T/ha. 

* National Programs to mprove Supply/Demand Balance
 

The Government of Zaire has active programs to
 
improve the supply/demand balances of maize. The
 
National Cereals Office (ONACER) has responsibility 
for implementing both production and price support 
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programs for farmers. The production program is
 
carriedout through the National Maize Program (PM)o
 
with direct support from CXIM1YT. In addition, ONACER
 
As implementing direct procurement activities as well
 
as educational programs with existing patty traders and
 
con mills to improve and stabilize farmers' markets.
 

The most important buyer and processor of maize
 
(both domestic and imported), is Kakoutwe Mills (subsid
iary of GECA41NES, the largest copper mining company).
 
The company's mills are located in Likasi and Lubumbashi. 
Recent sale of maize flour included 36 percent to the 
large copper plants and 23 percent to other large indus
tries for direct distribution to their employees. As 
further effort to reduce the need for imports, GOZ is 
encouraging large mining companies and °.N.C.Z.* to go
 
into plantation production of maize to meet the require
aents of employees.
 

* Producer Marketing Problems
 

The marketing problems of maize producers (and the 
procurement problems of OLNACER to support producer 
pricea) are challenging indeed. Areas of surplus and 
potential surplus production are concentrated in large 
*pockets' in (1) the Mweka-Demba area of Kasai Occidental, 
(2) the Gandajika area of Kasai Oriental, (3) the Kongolo
Kabolo-ayunzu triangle of North Shaba, and to a lesser 
extent in (4) the Kaniena, (5) the Likasi-Kolwezi, and 
(6) the Kasodji areas of Shaba. The major mills (and 
therefore the markets) are located in Likasi, Lubumbashi 
and Kananga, several days' travel time from most of the 
production areas. Roads exist but they are badly 
eroded. The primary and secondary roads are rough and
 
nearly impassable in the rainy season.
 

Existing facilities for collection, storage, shelling
 
and loading maize are not adequate to serve the surplus
 
and potentially surplus production areas. Production
 
and market intelligence is unreliable and prices in
 
private trade are volatile.
 

Transport and marketing costs are very high-
often in excess of 85 percent of the consumer price.
 

Ssociete iiationale de Chemin do Fer Zairois,
 
(National Society of Zairian Railroads).
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The present farm support price of 4 makuta per
 
kilogram for maize, and the official selling price for
 
maize flour of about 5.5 makuta per kilogram in 60
kilogram bags mean that a large percentage of the extremely
 
high marketing and transport costs must be subsidized.
 
This subsidy is much less than that currently required
 
on imported maize, but still represents a substantial
 
cost. 

The development of an effective collection system 
is difficult. 'ransport from the field to the village 
(often several kilometers) in done by head load. Shell
ing is done by hand. Village storage usually is done 
in stilted hutches, typically less than one-half ton, 
in unhusked form. Losses from insects, rodents and birds 
are high. flany of the villages are not accessible by 
any type of truck, and animal power is not used. Once 
collected, shelled and brought to the rail head, the 
national railroad appears to be the most effective way 
of transporting to the distant mills for processing. 

OBJECTIVES OF THE STUDY
 

* Overall Objective
 

The overall obiectIve of the study is to analyze

for maize Ty isr analyzeand
the mtarketng system 

reco-nendationu for balancedd.aovlpjent of the system, 
4thEtia6aais on the ..sP4cific n-eeds of_ sj.mkj.peaaant . 
j----!e producors. For purposes of the study, the market-
In systew is defined to includo maize harvesting, 
gathering and hauling from the field, handling, shelling, 
assembly, storage, transporting, milling, and the trans
port and distribution of maize flour. The study will 
address the physical, institutional and financial infra
structure to support marketing as well as the marketing 
functions involved. It is expected that the study vill 
produce a proposed tiin-pnased inplementation program 
to achieve balanced development of tho marketing system 
to -atch the maize production development program. 

The study will focus upon improvements in the
 
marketing system needed to servo the needs of small
 
peasant producers and the women who harvest and carry
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th2 maize from the fields. Needt d and proposed marketing 
system developments to serve the large commercial farms 
and proposed integrated poultry enterprises will be
 
evaluated in terra of potential complementary marketing 
services to these small producers. 

Lean Reports 

Before leaving Zaire the team will prepare a complete 
draft report summarizing (1) the methods and results of
 
the analyses, (2) the consequences, costs and benefits 
of the viable alternatives, (3) recommended priorities
 
for development, and (4) specific recommendations for
 
the marketing component of maize development programs
 
to be implemented by the GOZ and donor agencies. The
 
report will be presented to AID/Zaire for review and
 
interaction with the team members before their departure
 
from Kinshasa.
 

Upon review and acceptance of the report, analysis
 
and recommendations by AID and GOZ, Kansas State Univer
sity will publish the results in its regular country
 
report series for distribution through established
 
channels by AID/W and USAID/Zaire.
 

In addition to the written report, oral reports 
will be presented by the team while in Zaire to the 
Director General of the Department of Agriculture, 
to the Director General of the U4ational Cereals Office, 
and to such other officials as may be designated. The 
oral reports will emphasize the methods of analysia 
used, the data sources, all underlying assumptions, the 
resulting impacts, benefits and costa of the viable 
alternatives, and the team recommendations for priority
Implementation. 

SSeminars in Zaire
 

In order to maximize the benefits of the team's
 
presence in Zaire, it is anticipated that the team members 
will participate in one or more one or two-day seminars on 
maize market:ig and related ac.tivities. Anticipated 
Seminar participants include reprcsentatives of the 
Department of Agriculture, ONACER and other Zaire agencies, 
as well as representatives of CIM4YT, USAID, World Bank 
and other donor agencies. 



-- I 	 - I 

gUALIFICATIONS OF SVUD'i ,.,, 

The study team willci ±.it of three members, including 
(1) a grain iuarketbiti e;Ac, t, (21 a grain sanitation special
1st, and (3) a gjrain nai ai&u-.linq engineer. Tfhe team 
membors will be fami 3-:;- - t,: niqu. problems of maize 
production and marnJt .It:_1 .... . ,ui-santial experience in 
developing countxi,1. o:i,. e~ rs will be designatod 
as team leader, wiL.lii for tne team 
and t o team report. 

Grain Markei-i. " V , 

The grcin ,. ic.; ii.At will be qualified to 
analyze tLhe .-. ,,. .. ,, and benefits of 
alternative 4),) . < ,. and nrice stabilization 
programs, () .. . , ,, . e;'bly, storage, 
shellinj, ... .. acilities and systems, 
(3) 	 road c, .. C :' systems, (4) inventory 

. .... j for increasin, the 
.. ,:, L 4.... marketingfinancinjeffe;::ctl : :>. .::. . .... --	 Instltutione. 

* Grain Sanit:t'.-" 

The .	 .i ': will he qualifind 
to analyze a. i , - ,?:.n problems causing 
losses in tl,,w' ' ,• ' i- o of maize from insects, 
rodents, . , wa ts. Ife will be 
qualified to . . .. ,ness of sanitation in 
existing . . . . , . igqqest modifications 
in existn ,. . .... ' P"".cement practices to 
make them . .ill "m' c qualified to 
assess tile )w;.v, .-'.? ,'... of alternative methods 
,of reducinq . : : ,.' , -i': i- recormmend effective 
maize pr: ... 	 " conditions in the
different 	 ,'... . .. ' A.': '?faire. 

*Grain LLa. . ... 

The qrai ji tinq engineer will be 
able to appr_ (v, ,: ". .. . for, and the effect

iveness ot, j1t.,-'ri I. . norage structures for ear 
corn and s lln..i :,' .: ,.. ) 'Hinq methods and equip

-mont, (3) haniIl-n-, r,:t,'i, nrA equipment, (4) transport 
methods and qtq1JZb~, :rind (5) processing methods and 
equipment. iL," :.e', . I. he aole to assess the require
ments for 	 '.' . , olf41 n materials.. 	 alternative 
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andling sy tomu'as applied to teassembly, movement And 
'loading of maize, both in the ear and in shelled form. 

M1BLLEM AREAS TO BE STUDIED 

The maize marketing study team will analyze the problems
In Zaire from the viewpoint of a total food commodity system,
the components of which must be properly balanced and coordinated 
If the system is to effectively serve both maize producers and
 
the consumers of maize products. The team will visit each of
 
the major maize production areas and address the specific needs
 
in each area within the context of a coordinated national
 
maize production, marketing and storage program.
 

Upon arrival in Kinshasa, the team will assemble the lttet 
available maize production and market data for the mjor prUiC 
tion mones from the Department of Agrculture, OLJACER, USAID 
and other donor agencies (includinq CIMYT, -World Bank, FAO).
The projections of maize production and consumption to be
 
developed by the Fertilizer Team, CIIM Y and others will be 
reiewed in detail and modified ttho extent that furthxe-r 
anaEilysis warrants doing so,( -,hemAie producton budgets 
"nd analy- -e-ng-gievoloped by Mr. eMwa-w--ui-ya-a(uI-sp~pred
"EXD-candidate in agricultural economc- at Oregon State -nlver
•I1wiTI be reviewed in detail. The results w-ilbe compared 
to ttose or similiar analyses of maize production, marketing
and storage in other developing countries from the KSU files. 
The latest statements and interpretations of GOZ political and 
ecnomic policies affecting I4: r -o-n- -k_etingw 
Si and analyzed. On the basis of these reviews and 
Zanaysea, 1eld research outlines and questionnaires will be 
developed ?or use by the team for the collection of pr_ r --

g--ufiehld trips to the production areas.
 

A number of specific problem areas will be analyzed in 
sufficient depth to measure the impacts of alternativos and 
formulate sound and workable recommendations. These include 
the followings

* Field Harvesting and Gathering 

The methods of field harvesting and gathering can 
be an important source of lose, contamination and excess
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Lve cost or effort to producers. Those functions will 
be analyzed in relation to the magnitudes of oxisting
problems, costs and benefits of alternative solutions, 
and their importance in the total maize marketing system.
Particular attention will be given to the identification 
and measurement of limiting ,actora, such as the availa
bility of woman power and production and price uncertain
ties as viewed by producers.
 

* Transport from Field to First AesemblyPoint 

It seems clear that with the bad state of farm-to
market roads, the absence of farm animal carts, and the

dependence on farm women to perform this function, field 
transport of maize is one of the liL'iting factors to
rapid development of production by small farmers. This 
problem will be addressed in the specific context of
 
each production area, alternative solutions will be
 
formulated, and the costs and benefits of each alterna
tive will be analyzed.
 

* Village Storage of Maize for Food
 

Some information has been assembled by PNM, CI'%MYT 
and others on the costs and effectiveness of existing

village storage units and practices. This information
 
will be supplemented as necessary and analyzed to detor
mine the seriousness of losses under existing conditions.
 
Based upon successful types of village storage developed

under similar conditions around the world, alternatives
 
will be formulated and analyzed in a pro forma sense. 
Promising altornatives will be recommended for experi
mental development at the PNM stations, and in the case 
of those which show promise, for demonstration under 
village conditions.
 

* Village Storale of Maize for Seed 

Because of the much smaller quantities, and the
 
higher per unit costs involved from contamination and
 
loss of germination, the handling and storage of seed
 
maize at the village level must be addressed separately.

Alternatives such as the sealed metal cans used in
 
Northeast Brazil will be specified, and the costs and
 
benefits analyzeu. Those that show promise will be
 
recommended for experimental development at the PNT4
 
stations and demonstration at cooperating villages.
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4 Assembly Point Functions
 

The asmembly point functions of receivinq from
 
farmers, weighing, grading, financial settlement, storage
 
ir ear, shelling, shellod corn storage, arranging trans
port, loading, etc., appear to be in groat need of
 
development to serve surplus production areas of small
 
maize producers. These "country-elevator" functions,
 
and the alternative schemes for developing them, must
 
ba analyzed carefully. Aany alternatives, including
 
portable shellors with hopper scales and storage holding
 
bins need to be evaluated as possible answers. In
 
analyzing the alternatives, attention will be given to
 
the costs and effectiveness of strengtheninq and motivating
 
private marketing institutions and channels versus
 
expanding the role of 021ACER and other GOZ marketing
 
institutions for maize. Possible development of assembly
 
point facilities by ONACER for later lease or sale to
 
private entrepreneurs will be included among the alterna
tives to be evaluated.
 

* Shipping Point Functions
 

The next important point in the marketing system 
to serve the increasing surplus maize production of small 
farmers is that of the rail head or shipping point. 
The functions of receiving, cleaning and conditionaing, 
storage, handling, blending, selecting and arranging 
transport and loading, need to he addressed in a context 
comparable to that for the assembly point functions. 
More complete facilities for this function may be justified 
at some specific locations. The team will formulate and 
analyze alternatives and make recommendations for shipping 
point facilities as integral parts of the total marketing 
system. Alternative mixes of functions between the 
public and the private marketing sectors will be analyzed 
from the point of view of relative cost-effectiveness 
at this level in the marketing system also. 

* Roads and Transportation Networks
 

Anyone who has traveled over them in a four-wheel
 
drive vehicle is conscious of the need for local road
 
development and improvement as an integral part of the
 
total maize production and marketing devolopment program.
 
Yet, there are many alternatives as to number of kilo
meters, types, grade, location, etce., for the roads,
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and the potential traffic and cost savings must be 
demonstrated if alternative road developments are to be 
feasible. The road and transportation network studies 
aS part of marketing system development clearly must be 
specific to tie unique neeas in each production area. In 
some cases, as has bappened already, it is more economic 
to bring the surplus production areas to the roads than 
to bring the roads to the surplus production areas. 

The KSU maize marketing and storage team will
 
(1) identify the priority needs for road improvement
 
and development in eaca rajor maize production area,
 
(2) review all avnilanle cost-benefit studies of such
 
roads, (3) formulate alternative levels for improvement
 
of the roads, (4) conduct pre-reasibility analysis of
 
the alternativ _-s, ana (5) on the basis of the findings,
 
make specific reconmenuations for feasibility study of
 
the most promising road improvement and development
 
program to serve tno maize areas.
 

* Marketing and Merchanising Logistics
 

The many dimensions of marketin-I and mercnandining
 
logistici3-getting the neeced materials at tke rignt
 
time at the riIiit place in the right form--must see, 
almost overwhelming to jf)ACLR. The logistics problems 
for everythinq froi maize bags to transport v'3nicles must 
be addressed in tne context of tl-e total marketing 
system. This requires dependable intelligence information 
on supplies, markets and prices. It involves major 
tasks of institution buildinq--traincd pcoplo, organization, 
communications, etc. All of these things are difficult 
to acquire under present conditions in Zaire. The team
 
will be expectea; to take an inquirinJ., understan-ling and 
sympathetic loo. at the alternative ways of building
 
the necessary loqistical system, and to formulate recom
mendations to facilitate doin; so. °Thie alternatives
 
to be analyzed for cost-offectiveness will include
 
varying relative roles of u:N.CLR and the private trade
 
in performing these logistical functions.
 

* Price Policies
 

Maize price policies, both for producer price
 
supports and consumer price ceilinqs, as related to
 
relative prices of other commodities, are crucial for
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motLvating balanced development of the maize program.
 
Although price policy questions are complex and diffi
cult to analyze, especially when so little basic data
 
exist from which to measure demand and supply coeffi
cients, the team will be expected to bring experience
 
and expertise to bear on the policy questions. As a
 
minimum, the team is expected to project the probable 
consequences of existing price policies in Zaire, and to 
suggest alternative policies which may be more effective 
In achieving national goals. 

The team will analyze (1) the production (income) 
effects, (2) the fore.ign exchange effects, and (3) the 
inome distribution (equity) effects of the alternative 
price policies. Farmers' responses to alternative 
levels and methods of incentive pricing for maize will 
be analyzed, and the resulting production and income 
effects evaluated. The resulting impacts on the country's 
foreign exchange position will be projected. The net 
incidence of impacts and the income distribution effects 
of the alternatives will be projected and evaluated. In 
this analysis of the impacts of alternative price policies 
for maize, the SU team will take full advantage of the 
related analyses to be made by the TVA fertilizer team. 

* Other Factors 

A number of related factors and marketing functions,
 
while not the central focus of the terms of reference 
for 	the team, will be studied as they boar on the
 
above problems and the effective functioning of the total 
marketing system for maize. The list of such other
 
factors include: 

(1) 	 MaLe milling, including storage, handling 
and distribution functions of the millsi 

(2) Marketing and distribution of maize flourl
 

(3) 	 Comparative advantages of maize production to 
producers in the different production areas,
 
particularly as related to the production of
 
other food crops 

(4) Infrastructure development to support economic 
development of the maize production areas in
 
the 	broader context;
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(5) Related policies and programs of the GOZ and 
donor agencies, particularly those discussed 
in the next section. 

COORDINATIOn! WITH RECLATLD STUDIES AND PROGRAMS 

The team will coordinate the field studies, analysis of
 
alternatives and formulation of recoramendations with related
 
programs and studies in Zaire. These includa in particular
 
(1) the CI.MTT/C1ACEl/P1N'1 program for maize production, (2)
 
the pending Nortl Shabs Project, (3) the TVA fertilizer study,

(4) 1wamufiya's Analysis of ,,'aize Production and Miarketing, 
and (5)road development programs supported by the World Bank 
and other donor agencies. 

* CI1.4YT/O'ACER/PNM'.Program 

The efforts of the team in focusing on maize storage 
and marketing will be fully complem.entary with the on
going CI:'_kiYT/O.1LNCLR/Plf Program. 'r'ho CII.MM!YT specialists 
are anxious to cooperate fully, and have agreed to 
accompany the team in its field studies, and to make all 
information and findings available to the team. The two 
PNM Zairians in training at Kansas State University will 
brief the team in depth prior to its departure for Zaire. 
The Food and Feed Grain Institute at Kansas State Uaiiver
sity has been placed on the July/August study tour of 
USA and 1'exico by Director General Makoko, Shaba Regional 
Director lepatondela, and CItHIYT team loader Thomas G. 
Hart. It is hoped that one or more 04ACER technicians 
will be able to participate in the International Grain 
Storage and arketing Short Course to be held at Kansas 
State University Juno/August 1975. 

*The orth Shaba Project 

The Kongolo-Kabolo--Nyunzu maize production area in 
North Shaba is to Lo included for first-hand field study 
by the teamt. In addition to the above areas to be studied, 
special attention will be given to developing any addi
tional information and analyses which may be needed 
regarding the pending AID support of this project. 

* TVA Fertilizer Study 

The arrival of the grain storage and marketinq team
 
in Zaire is timed to follow immediately upon completion
 
of the fortilizer study by the TVA team. The Kansas
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State University team will take full advantage of the 
analysis and recommendations of the fertilizer study 
report. One or more mobers of the grain storage and 
marketing team will have a full personal briefing by 
one or more members of the fertilizer team upon completion
of that study. The briefing will be hold either in 
Kinshasa or in the USA, dopending upon the exact departure 
dates of the fertilizer team and the exact arrival dates 
of the grain storage and marketing team. 

" Nwamufyals Analysis of !iaize Production and Marketing 

The budget analyses being conducted by MIwamufiya
 
an part of his AID-sponsored training as a Ph.D. candidate
 
at Oregon State University will represent valuable
 
information to the KSU team, and full advantage will be 
made of his work. A formal request is being made to 
have Mr. Mwamufiya stop over at Kansas State University 
en route to Corvallis upon completion of the field work 
in Zaire for his study. 

" Road Development Programs
 

The grain storage and marketing team will reflect
 
in its analyses all approved and pending road development 
projects within and serving the maize production areas. 
Such projects include those supported by the World Bank 
and other donor agencies as well as those supported 
solely by the GOZ. 

-PROPOSED ITINERARY FOR THE TEAM
 

The maize storage and marketing team should be proqrammed
 
to arrive in Zaire in nay, 1975 and remain in country for six
 
to eight weeks. Approximately three weeks of this time should
 
be spent in the maixe production areas for first-hand study
 
of existing storage and marketing problems.
 

In order for USAID/Zairc and ONACER to make advanced
 
preparations for the te-am, and to contact CINYT officials so
 
that they can meet the team in the field, it is essential that
 
USAID be informed of the membersaip and exact ETA of the team
 
no less than two weeks in advance of arrival in Zaire.
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ESTIMATED NUMBER OF FARMS
 

AND PERSONS PER FARM -1970
 

Rural Population Number of Number of
 

Region Population in Agriculture Farms Persons/Farm
 

5.34
1,151,217 215,584
Bas-Zaire 1,211,807 


387,964 5.62
Bandundu 2,295,112 2,180,356 


Equateur 2,189,324 2,079,858 366,172 5.68
 

2,738,714 570,565 4.80
Haut-Zaire 2,882,857 


Kivu 3,049,226 2,896,765 445,656 6.50
 

368,386 5.00
Shaba 1,938,872 1,841,928 


Kasai Oriental 1,546,598 1,469,268 290,369 5.06
 

Kasai Occidental 1,860,761 1,767,723 296,598 5.96
 

Zaire 16,974,557 16,125,829 2,941,294 5.48
 

Source: Department de 1'Agriculture (1974) Les Problemes de la Promotion de
 

l'Agriculture. Confer6nce Donn6c par le Citoyen Kayinga Onsi N'Dal
 

CommissaTre d'Etat 5 l'Agriculture. Institut "Makanda Kabobi,"
 

Session Mobutu SOsO Seko, Septembre 1974, 114 p.
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ESTIMATED TOTAL HUMAN POPULATION BY PROVINCE
 
REPUBLIC OF ZAIRE 1980
 

Total Urban Rural
 
Province Population % Population % Population %
 

Kinshasa 3,682,497 12.84 3,682,497 100 -- 

Bas-Zaire 1,914,788 6.67 559,827 29.2 1,354,961 70.8 

Kasai Oriental 2,206,301 7.70 624,663 28.3 1,581,638 71.7 

Equateur 2,926,153 10.20 499,074 17.1 2,427,079 82.9 

Kasai Occidental 3,078,855 10.73 1,263,698 41.0 1,815,157 59.0 

Bandundu 3,229,491 11.26 593,570 18.4 2,635,921 81.6 

Shaba 3,580,011 12.48 1,391,417 38.9 2,188,594 61.1 

Haute-Zaire 3,783,532 13.70 940,451 24.9 2,843,081 75.1 

Kivu 4,278,795 14.92 711,311 16.6 3,567,484 83.4 

Rep. of Zaire 28,680,423 100 10,266,508 35.8 18,413,915 64.2
 

NOTE: Population Growth Rate 1971-1980
 

Total (1971-75) 2.81%
 
(1976-80) 2.91%
 

Urban 8.15%
 
Rural 0.847%
 

Source: Republic of Zaire, Institut National Statistique, 1970.
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URBAN POPULATION DISTRIBUTION
 
BY REGION AND CITY, 1970
 

Region/City Population Region/City Populat ion 
Kinshasa 1,323,039 Equateur 

Mbandaka 107,910 
Bas-Zaire 

Matadi 1.1C,436 
Cemena 
Bumba 

36,767 
34,705 

Boma 
Mbanza-Ngungu 

61,054 
55,838 

Lisala 
Boende 

28,653 
12,758 

Kintanu 15,859 Businga 10,987 
Kimpese 12,000 Basankusu 10,708 
Kasangulu 11,923 
Lukula 11,000 
Moanda 7,440 Haut-Zaire 
Luozi 7,004 Kisangani 

Isiro 
229,596 
49,279 

Bunia 28,842 
Bandundu Yangambl 22,632 

Kikwit 111,960 Watsa 21,298 
Bandundu 
Mangai 
Inogo 

74,467 
15,232 
14,823 

Fsuta 
Loktitu 
Aketl 

19,753 
18,651 
17,225 

Bulungu 
Kenge 
Mushie 

14,658 
14,351 
13,732 

Faradje 
Niangara 
Basoko 

10,359 
9,165 
9,120 

Bolobo 
Yumbi 

10,256 
10,181 

I)urungu 
Wamba 

9,116 
9,081 

Kutu 
Dibaya Lubwe 
Kwamouth 

10,026 
7,879 
3,082 

Mangwalu 
Ubundu 
Mosite 

8,847 
6,276 
4,322 

Kivu Kasai Oriental 
Bukavu 134,861 Mbuji-Mayi 256,154 
Coma 48,728 Lusambo 13,140 
Kindu 42,799 Mwene-Ditu -
Kasongo 37,782 CandaJ Ika -
Ihutembo 27,933 Lodja 56,339 
UvIra 15,851 Kab Inda -
linI 4,703 Lomela 

1,ulao 

-Continued
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Region/City Population Region/City Population 

Shaba Kasai Occidental 
Lubumbashi 318,000 Kananga 428,960 
Likasi 146,394 Ilebo 32,126 
Kolwezi 107,276 Mweka 24,792 
Kalemie 63,179 Luebo 21,749 
Kamina 59,026 Demba -
Manono 44,394 Dibaya 
Kipushi 24,384 Luiza 
Kabalo 22,280 Tshikapa 
Kongolo 14,710 
Kadongo 9,044 
Lubudi 6,155 

Source: 	 Department de 1'Agriculture (1974) Les Problemes de la Promotion de
 
l'Agriculture. Conference Donn~e par le Citoyen Kayinga Onsi N'Dal
 
Comnissalre d'Etat A 1'Agriculture. Institut "Makanda Kablbi,"
 
Session Mobutu Sese Seko, Septembre 1974, 114 p.
 



KASAI 

Year Shaba 

1970 815 

1971 860 

1972 907 

1973 957 

1974 1,010 

1975 1,065 

1976 1,123 

1977 1,185 

1978 1,251 

1979 1,319 

1980 1,392 

1981 1,468 

1982 1,549 

1983 1,634 

1984 1,724 

1985 1,819 
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PROJECTED URBAN POPULIATION IN PROVINCES OF SIIABA, 
ORIENTAL, KASAI 

Kasal 2) 
Oriental 


326 


348 


371 


396 


423 


451 


481 


514 


548 


585 


625 


667 


711 


759 


810 


865 


OCCIDENTAL, KLNSHASA 

Ka sa 
Occidental 


(X 1,000)
 
573 


620 


671 


727 


786 


851 


921 


997 


1,079 


1, 161 

1,264 


1,368 


1,480 


1,602 


1,734 


1,377 


1)Annual Rate of Increase - 5.5% Based on 1970 and 1980 
INS & Dept. Agriculture 

2 )Annual Rate of Increase - 6.75% Based on 1970 and 1980 
INS & Dept. Agricuttire 

)Annual Rate of Increase = 8.23% lased on 1970 and 1980 

INS & Dept. Agrictilture 
4 )Annual Rate of Increase -10.78% BasCd on 1970 and 1980 

AND O'riiRS 1970-1985 

4) rKinshasa Other
 

1,323 1,622 

1,466 1,736 

1,624 1,858 

1,799 1,%9 

1,993 2,129 

2,207 2,279 

2,445 2,439 

2,709 2, 11 

3,001 

3,24l 

3,683 3,202 

4,080 3.427 

4,520 3,668 

5,007 3,926 

5,547 4,202 

6,145 4,498 

popelnIt Ion p4t Im;,ma.H, 

population estlmates, 

population estimates, 

population estimates, 

INS & Dpt. Agriculture
5 )Amount Rate of Increase -7.036% 	Based on 1970 and 1980 population estimates, 

INS & Dept. AgrIcultr, 
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Year
 

and 

Region 


1970
 
Bas-Zaire 

Bandundu 

Equateur 

Haut-Zaire 

4ivu 

Shaba 

Kasai Occidental 

Kasai Oriental 


1971
 
Bas-Zaire 

Bandundu 

Equateur 

Haut-Zaire 

Kivu 

Shaba 

Kasai Occidental 

Kasai Oriental 


19 2
 
Bas-Zaire 

Bandundu 

Equateur 

Haut-Zaire 

Kivu 

Shaba 

Kasai Occidental 

Kasai Oriental 


Area 

Planted Ha. 


xl000 


37.9 

74.6 

55,7(e) 

75.6 

44.7(e) 

59.3 

37.2 

44.0 


46.2 

83.1 

72.4 

67.9 

69.3 


117.9 

83.0 

53.4 


49.1 

89.2 

66.1 


118.5 

56.7 

125.8 

50.3 

96.6 


MAIZE 


Production 

M.T. 


x1000 


37.9 

54.0 

35.0 

44.5 

23.2 

54.0 

37.2 

43.9 


35.0 

66.0 

48.0 

45.0 

30.0 

91.0 

55.0 

39.0 


41.6 

72.1 

43.8 

38.5 

25.5 

96.9 

51.3 

63.5 


Yield 

Kg/Ha 


994 

724 

628(e) 

508 

518(e) 

910 

999 

998 


757 

795 

663 

663 

433 

772 

663 

731 


848 

809 

663 

325 

450 

770 


1,006 

657 


Area 

Planted Ha. 


xl000 


18.4 

11.7 

30.5 

82.9 

48.3(e) 

5.8 


46.4 

21.8 


9.2 

10.0 

43.4 

87.0 

56.9 

12.1 

13.1 

14.2 


7.3 

11.0 

42.0 

90.6 

61.3 

14.4 

9.0 


40.3 


PADDY RICE
 

Production 

M.T. 


xl000
 

13.1 

6.7 


28.0 

50.0 

35.0 

2.9 


23.0 

13.4 


7.0 

8.3 


29.2 

57.8 

49.7 

13.0 

10.7 

19.2 


5.9 

9.2 


32.7 

62.8 

57.3 

9.0 

6.8 


22.8 


Yield
 
Kg/Ha
 

713
 
573
 
919
 
603
 
724(e)
 
499
 
495
 
615
 

764
 
834
 
722
 
664
 
872
 

1,077
 
814
 

1,348
 

811
 
833
 
778
 
693
 
935
 
623
 
756
 
565
 



Year 

and 
Relion 


Republic of Zaire 

1968 

1969 

1970 

1971 

1972 


1568
 

Bas-Zaire 


Bandundu 
E.quateur 

!.: t-Zaire 
Kiv -
Shaba 

Kasai Occidental 

Rasai Oriental 


1919

3..s-Zaire
Bau-dZz.. 

Equ a : e u r 

Haut-Zaire 

Kivu 

Sheba 


-sz.i Occidental 

Kasai Criental 
19=0
 

bas-Zaire 

nundJ 


Hat-Zaire 


i%-a" 
Shaba 

Kasai Occidental 

Lasai Oriental 

' _ 

Area 

Plinted Ha.! 


xlO00 

i
 
5.5 

7.2 

6.9 

4.6 

3.8 


-.... 

-.....
 

-

5.5 

-

-

-

......... 

-

. 
-

7.2 
-
-

-

-
......-


-

6.9 
-
...... 

__-

WHEAT 

Production 

M.T. 


xl000 

2.8 

3.4 

3.3 

2.0 

1.7 


-

-

2.8 

-

-. 

-

--. 

-41.7 
3.4 

-

-

-

-.... 

-

3.3 
-

Yield 

Kg/Ra 


510 

472 

472 

434 

434 


-

-.... 

510 

-

472 

-

-

472 

-

_ 

Area 

Planted Ha. 


xlO00 

4.0 

3.2 

3.0 

.041 

.067 


4.0 

-

3.2 
-

-

3.0 
-

BARLEY 

Production 

M.T. 


XO00 

2.0 

2.1 

2.0 

.034 

.086 


.-

2.0 

-

-

2.1 
-

-

-

2.0 
-

-

Yield 

Kg/Ha 


504 

666 

666 

829 


1.300 


504 

-

666 

-

-

666 

-

-

SECONDARY CEREALS 

A i
 
Area Production 


Planted Ha. M.T. 


xlO00 xlO00 

56.1 34.6 

88.6 53.7 

69.2 49.7 

79.9 49.2 

70.7 56.6 


1. .. 


12.4 9.8 
9 .7 


33.4 18.7 

3.6 2.6 


2.1 1.0 
3.7 1.7 

-

25.6 20.8 

4 . 7 2. 2 

22.2 

9.7 5.5 
4.2 2.7 


2.8 1.4 


4.6 1.2 

28.1 25.9 


14.1 8.4 


9.5 5.2 
3.6 2.7 


1.4 .9 

12.5 6.6 

Yield 
Kg/Ea 

616
 
606
 
718
 
615
 
815
 

794
 
794
 
800
 

560
 
716
 
475
 
460
 

810
 

5 

532!
 
570
 
634
 

500
 
254
 

921
 

596
 

552
 
747
 

600
 
528 
 0 

> 

rt ( 
-


0. 
(D 

&.J1 



Year 

S-s- re

-. :eur 

u-zireI 
cidrt, 

SaabaKmsa- Occidental 
K ~aiOriental 

Area 
?-ionPlante- Ha. 

xlO00 

-

-
4.6 

.. 
-..... 

Production 
M.T. 

xlO00 

.... 

... 
2.0 

,__-__--_T_ 

Yield 
Kg/Ha. 

434 

Area 
Planted Ha. 

xlO00 

.041 

BARLEY 

Production 
M.T. 

xlO00 

.034 

Yield 
Kg/Ha, 

829 

SECONDARY CEREALS 

Area Production 
Planted Ha. M.T. 

xlO00 xlO00 

-
26.9 18.6 

33.5 20.1 
4.1 2.3 
4.7 3.3473 .18910.3 4.6 

Yield 
KJ/Ha 

690 

600 
567 
716399456 

1372 

5-s-Zzire 

-;:-eur 

-vsai Occidentalt 

*a'.-u
I-.a-

-

-

3.8 
-
...... 
-

I 

I 

-

-

1.7 

-

_ 

-

434 

-

-2 

.067 
-

- III 

-

.086 
-.. 

-

-

1,300 

-1.3 

-

6.1 
1.8 

27.9 
8.7 

4.9 

19.7 
1.4 

26.4 
6.6 

.5 
3.0 

755 
802 

946 
762 
400 
600 

".4 
c 

Source: Mouveant Pcpulaire de la Revolution Republique Du 
Divisio= d'Erudes Et Progrention Agricole. 

Zaire, Departement De 1'Agriculture, Direction Des Services Generaux Et Etudes, 

C >n 

C-

C. 



Appendix 11-6
 
-179-


AVERAGE PER CAPITA CONSUMPTION OF CEREALS IN ZAIRE
 

A. Apparent and Projected Average Consumption
 
Kg/Capita
 

Cereals
 

Wheat Total
Source 	 Year Maize Rice 


30
FAO1) 	 1965 15.0 5.0 3.4 

1970 15.3 7.7 3.5 30
 

8.3- 9.1 3.9 31-32
1975 16.0-16.7 

33-40
1980 16.8-17.8 9.3-10.4 4.3 


TVA2) 1970 19.3 9.1 5.5 35.1
 
5.8 36.0
Apparent 	 1971 20.5 8.6 


8.7 6.2 36.6
1972 20.6 

41.0
1973 22.0 11.9 6.0 


1974 22.3 10.8 6.2 40.4
 

6.4 40.6
TVA 1980-Low 22 11.0 

Projected 1980-Med 24 11.5 6.7 43.5
 

1980-High 26 12.0 7.0 46.4
 
6.7 43.5
1985-Low 24 11.5 


1985-Med 26 12.0 7.0 46.4
 

1985-High 28 12.5 7.3 49.3
 

Source:
 

I)TVA Fertilizer Study for Zaire, USAID/Kinshasa, 1975. (FAO date as quoted).
 

2)TVA Fertilizer Study for Zaire, USAID/Kinshasa, 1975.
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APPARENT CONSUMPTION OF CEREAL FOODS FOR KINSHASA
 
(BY INCOME GROUPS 1969/1970)
 

Income Groups in 9 Per Month Per Household
1 )
 

Commodity 


Cereals 

of which:
 
Maize Flour 

Rice 

Bread 


Tubers and Plantain 

of which-

Cassava 25 


Legumes 

of which:
 
Groundnuts 

Haricot Beans 


Beer 


15.1- 20.1- 25.1- 35.1- 60.1+
 
<15.0 	 20.0 25.0 35.0 60.0
 
(Consumption in Kg./Adult/Year)
 

18.0 28.0 37.4 48.7 67.3 76.6
 

0.6 1.1 0.7 1.3 2.2 2.7
 
3.3 4.7 6.8 9.7 15.6 23.1
 

13.6 21.4 27.7 35.0 46.6 43.8
 

68.7 103.0 118.3 136.5 148.8 112.6
 

65.9 99.6 114.0 130.7 135.9 91.4
 

8.1 9.6 11.2 13.4 13.6 10.3
 

2.5 3.1 3.5 5.3 4.5 2.9
 
4.9 5.5 7.0 7.4 8.6 7.1
 

7.5 12.1 20.7 35.8 45.4 72.4
 

1)Population having up to 20 9/Month income is about 65% of total.
 

2)Includes cassava roots, cassava flour and cassava paste.
 

Source: 	 IRES, R~sultats de l'Enquete sur les Conditions de vie A Kinshasa,
 
May 1971
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KINSHASA APPARENT MAJOR SUPPLY AREAS FOR FOOD
 
AVERAGE 1968-1970
 

Cassava Maize Rice Groundnut 

Region % M.T. % M.T. % M.T. % M.T. 

Bas-Zaire 88.7 99,987 - - 6.1 246 

Kwilu River 8.0 9,018 44.9 3,482 - - 69.6 2,802 

Kasai River 2.2 2,480 3.4 264 1.1 123 10.4 419 

Kasai Occident 0.1 113 20.6 1,599 6.4 717 - -

Kwango-Wamba 
Rivers 0.6 676 0.2 16 - - 12.5 503 

Sankuru River - - - - 1.7 190 0.5 20 

Fimi-Lukenie 
River 0.4 451 2.2 171 2.4 269 0.5 20 

Mongala River - - 26.3 2,041 3.6 403 0.2 8 

Bumba - - 1.1 85 44.6 4,995 - -

Bumba-Mbandaka - - 0.4 31 12.8 1,434 - -

Vicicongo 
Railway - - 0.6 47 16.4 1,837 - -

Lulonga River - - 0.2 16 5.0 560 - -

Ruki River - - 0.1 8 3.6 403 - -

Kisangani 
Region - - - 2.4 269 0.2 8 

Totals 	 112,725 7,760 11,220 4,026
 

NOTE: This table excludes supplies transported by road from the Kikwit-Kenge Region.
 

No clear 	indications of the importance of this marketing channel are available
 

but will 	undoubtedly develop with new road.
 

Source: 	 OTRACO Transport data and mission estimates of supplies from Bas-Zaire
 
(From IBRD Report PAII8a)
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MAJOR FOOD SUPPLY AREAS FOR LUBUMBASHI
 
(1970 data)
 

Cassava
 
Maize Maize Flour Cassava Root Flour
 

Region % M.T. % M.T. % M.T. % M.T.
 

N. Shaba &
 
Kasai 7.2 2,002 2.1 326 3.0 454 11.5 463
 

Bandundu 42.0 11,676 - - 10.6 1,603 - -


W. Shaba 5.8 1,612 0.8 124 76.3 11,540 57.0 2,294
 

Maniema 36.3 10,091 - - 0.8 121 - -


Haut Shaba 8.7 2,419 97.11) 15,060 9.3 1,407 31.5 1,268
 

Total 27,800 15,510 15,125 4,025
 

Beans Groundnut Rice Millet 
Region % M.T. % M.T. % M.T. % M.T. 

N. Shaba &
 
Kasai 1.4 26 0.9 30 9.4 189
 

Bandundu - - 1.2 40 0.5 10
 

Maniema 84.4 1,557 1.1 37 67.3 1,349 - -


Haut Shaba 13.9 256 12.5 421 20.6 413 41.1 458
 

Total 1,845 3,365 2,005 1,115
 

1)Includes maize flour produced from imported maize.
 

SOURCE: From IBRD report No. PA118a, 1972.
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LICENSED DEALER ACTIVITY
 
KASAI OCCIDENTAL, 19701 /
 

A. Primary Trader Licenses, Kasai Occidental
 

(1) Number of Licensed Buyers (2) Number of Districts per
 
per District Licensed Buyer
 

District Buyers Number of Number of
 
Buyers
Districts
78
Mweka 


Demba 53 1 30
 
Luiza 45 2 31
 
Luebo 34 3 54
 

4 10
Ilebo 33 

3
5 and over
24
Kazumba 


Tshikapa 21
 
Dimbelenge 17
 
Dibaya 6
 
Dekese 3
 

B. Average Purchase by Dealers in Typical Districts
 

Commodity in M.T./Dealer
 

Cassava
District Maize 


540
25
Mweka 

500
Luiza 40 


Dimbelenge 60 550
 

C. Purchase of Largest Buyers, Kasai Occidental, 1970
 

Trader Maize (M.T.) Cassava (M.T.)
 

1
 
2 2,780
 
3
 

-1,900
4 

5 1,230 130
 

-
1,013
6 

7 
 635 180
 

8 400 120
 

9 
 170 290
 
15
10 

5 15
11 

5 5
12 


Source: Abstracted from "Agricultural Sector Survey, Republic of Zaire, Vol II
 

IBRD Repcrt No. PA-118a, June 19, 1972.
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MAIZE MILLING CAPACITIES OF MAJOR MILLS
 

- MINOKAGECAMINES - MINOTERIE DE KAKONTWE 

Likasi Mill - 250 M.T./day (3 shifts)
 

Lubumbashi Mill - 200 M.T./day (3 shifts)
 

Kolwezi Mill - 70 M.T./day (3 shifts)
 

EX/TARICA FRERES
 

Lubumbashi Mill - 80 M.T./day (3 shifts)
 

CEROTEX
 

- unknown 1973 Production was
Lubumbashi Mill 


Kananga Mill - unknown 22,378 M.T. flour
 

DE KINSHASAMEUNERKIN - MEUNERIE 

4,800 M.T./Year (2 shifts)
Kinshasa Mill - Grits 


Flour 2,000 M.T./Year (2 shifts)
 



LOSS 2 )
KERNELS AND PERCENT WEIGHT

DETERMINATION OF PERCENT DAM&GED 

Sound Kernels 
Percent to Equal Percent I ) 

Number of Kernels Kernels Weight of Weight 

Sample Sound Damaged Total Damaged Sample Loss 

1 43 7 50 14 47 6
 

2 45 5 50 10 46 8
 

3 47 3 50 6 49 2
 

4 45 5 50 10 47 6
 

4
5 44 6 50 12 48 


6 4i 9 50 18 51 -2
 

Av- 11.7 Av-4 

Pooled Samples 
I

93 7 U1-2 88 12 100 12 


3-4 92 8 100 8 96 4
 

5-6 85 15 100 15 99 1
 

Av-ll. 7 
 Av-4 

1)To determine the percent weight loss in sample use the following equation:
 

Number of Sound Kernels 

Percent Weight Loss - 100 - to Equal Sample Weight x 100 ()> 
Number of Kernels in 

Sample M 
W.
 

2)Sampling Procedure to Determine Percent Damaged Yernels and Percent Weight Loss of Cereal Grains and Legumes 

on next page.
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ISANPLING PROCEDURE TO DETERMINE PERCENT DAMAGED KERNELS
 
AND PERCENT WEIGHT LOSS OF CEREAL GRAIN4S AND LEGUMES
 

1. 	Obtain a representative sample of seeds from container.
 

2. At random, select 100 kernels from the sample and visually examine each individ
ual kernel for evidence of insect, rodent and/or extensive germ damage.
 

3. 	The number of damaged kernels is recorded as the percentage damaged kernelso
 

4. Place the 100 kernel sub-sample (sound and damaged kernels) on one pan of a
 
balance or otherwise weight the sub-sample.
 

5. 	Select, at random, an additional 100 sound kernels and place on the pan opposite

the sub-sample. Remove sound kernels from the pan opposite the sub-sample until
 
the pans balance. If a balance is used where the actual weight of the sub-saple
 
is determined, weigh an equivalent amount of socnd kernels.
 

6. Determine the number of sound kernels equivalant in weight to the sub-sample by
 
counting.
 

7. The number of sound kernels determined in this manner, subtracted from 100
 
(the number of kernels in the sub-sample) should be recorded as the percent
 
weight loss.
 

8. 	Smaller sub-samples may be used to estimate the percent damage and weight loss.
 

a. 	Percent damaged kernels is determined by dividing the number of damaged
 
kernels by the total number of kernels in the sub-sample and multiplying
 
by 100.
 

b. 	Perceat weight loss isdetermined using formula (1).
 



__ 
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DAMAGE! SURVEY. SAMPLES 

Number of Kerneu/Ear Insect I% Insect Est. % 
Kernels Total Damaged Damagel Weight Remarks 

Sample Rows /Row Kernels Kernels Kernels Loss 

Sample Purchased in Local Market, Kananga (Kasai Occidental June 12
 

rshelled 


Ear-i Shelled Sample 100 28 28.0 Ear infested-
MW, CAD, FB 

_ _ and moth. 

Ear-2 17 31 
4 . 

527 0 0 
•damaged 

15 kernels mold 
- 2.8% 

Ear-3 Scattered 0 0 Ear not fully 
_ developed. 

Ear-4" 18 34 612 0 0 - Good ear. 

Ear-5 15 26 390 C 0 -

Ear-6 17 18 306 0 0 -

Ear-7 13 18 234 2 0.8 -

Ear-8 16 20 320 25 7.8 4.7 Borer/moth damage. 

Ear-9 18 25 450 0 0 - Live weevil on 
ear; Penetration 
hole in husk 

Ear-lO 16 29 464 0 0 Small amount of 
webbing at tip. 

Ear-l 14 28 392 0 0 -

Ear-12 20 29 580 1 0.1 

Total 4,375 56 1.3 

Samples rom Railcar, Minoterie de Kasai Kanan a,June 13
 

1 sample 100 1 1 
2 " 100 2 2 . 

100 0 0 Musty Odor 
Total 300 3 1 I 

-Sample from Feed-in Conveyor, CEROTEX Mill, Kananga, June 13 


Ishelled sample 1100 2 1 2 J 
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Number of Kernels/Ear '"Inset" %Insect Est. Z
 
" Kernels 
 Total Damaged Damaged Weight Remarks


Sample 
 Rows /Row Kernels Kernels Kernels Loss,
 

SamPles from PNM (Gandajika) Seed Storage, FED Compound
 

A. Ears without Husks
 

Ear-i 16 37 592 80 13.5 lEars1 of maize
 
Ear-2 14 37 518 
 42 8.1 


6'x20'x30'stored in pilein
 
Ear-3 16 40 640 64 10.0 
 warehouse.
 
Ear-4 12 48 
 576 0 0 2)Moisture con
Ear-5 16 640 .5.0
40 32 ... ... tent 16.0-18.9%
 
Ear-6 
 20 40 800 3 0.38 •_____
 
Total -A 3,766 
 221 5.87
 

B. Ears with Husks
 

Ear-7 12 26 312 84 26.9
 
Ear-8 14 38 532 
 4 0.8
 

Ear-9 14 30 420 
 4 1.0
 

Ear-10 16 45 
 720 128 17.8
 

Ear-ll 14 462
33 154 33.3
 

Ear-12 14 38 42
532 7.9
 

Ear-13 21 33 693 
 42 6.1 
Total -B 3,671 458 12.5 _ 

Total A & B _7,437 679 9.1 _ 

Tabazaire Farmer (500 Ha. Farm) Stornge Kaniam- (Shaba Region) _ _ _ _ 

Ear-I 20 26 520 0 0 
 Ears with Husks.
 
Ear-2 12 30 360 0 0
 
Ear-3 14 30 420 2 0.5
 

Ear-4 16 
 36 576 6 1.0
 

Ear-5 14 31 434 
 0 0
 
Ear-6 14 26 
 364 2 
 0.6
 
Ear-7 12 36 432 0 0 
 Webbing & Frass 

- at tip.
Total 3,106 10 0.3
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1 Number of Kernels/Ear Insect % Insect Est. Z 
Kernels Total Damaged Damaged Weight Remarks 

Sample Rows] /Row Kernels Kernels Kernels Loss 

Seed Storage a FED Statio, GandaJlika Area 

Ear-1 14 46 644 0 0 Adult weevils on 
ear 

Ear-2 17 39 663 0 0 
Ear-3 13 38 494 0 0. 

Ear-4 18 39 702 0 0 

Ear.-5 13 30 390 0 0 

Ear-6 17 33 561 6 1.0 10 weevils on 
surface of ear 

Ear-7 16 34 544 0 0 

Ear-8 14 40 560 5 0.9 3 weevils on 
surface of ear 

Ear-9 16 40 640 0 0 

Ear-lO 12 44 528 24 4.5 . 

Ear-11 18 38 684 54 7.9 25 adult weevils 
on ear 

Ear-12 12 35 420 378 90.0 weevil & mold 
damage 

Total 6,830 467 5.5 

NOTE: 	 Above sampled maize was representative of that occupying approximately 7/10 of 
thatched roof shed 10m x 100m. Maize was stored to a peak height of 1.7m. 
Volume of available maize storage = 855m 3. 

Approximately 1/10 of the available storage space had maize with 80-90% in
sect damaged kernels per ear.
 

Average percent damage
 
0.7 of 	storage: 600m3 x 450Kg/m3 x 0.675 shelled maize1) 82,250 Kg.
 

0.1 of 	storage: 85.5m3 x 450Kg/m 3 x 0.675 shelled maize1)- 25,970 Kg.
 

182,250 Kg x 0.055% damage -11,452.1 Kg Damage
25,970 x 0.85 
 -31,808.8
 
203,220 Kg Total 43,269.9 Kg Damage
 
Equivalent to 36.0% damaged kernels
 

1)Shelled maize estimated at 0.675 of ear weight.
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WHEAT OUR, MILLINGIN.ZAIRE
 

Two wheat flour milis.'exiseLin Zaire. The most. important wheat flour.
 

mill is located,at Matadi in Bas-Zaire Province. This mill, the MINOTERIE Dh-


MATADI (MIDEMA), has a capacity of 80,000 MT per year (1,760,000 cwt/year.)
 

At present the mill is operating at 60 to 70 percent of capacity producing
 

113,000 sacks (cwt) of flour per month. A yield of 76 percent flour is obtainec.
 

.All of. the wheat processed at the mill is imported and the supply guaran

teed.byContinental Grain International.
 

!he port of Hatadi is restricted to receiving only small ships (4,000

5,000 MT capacity). The mill receiving equipment consists of four portable
 

pneumatic unloaders which are placed on board the ship. Receiving capacity is
 

2,000 MT/24 hours total.
 

Bulk storage at MIDEMA consists of 13,000 M.T. in metal silos. An addition

al bulk flat storage of 5,000 M.T. is planned. Flour storage consists of ware

house space for 25,000 to 30,000 bags of flour.
 

Flour produced is packed in high quality cotton bags (39.6K each). Because
 

of the bag quality the railroad guarantees delivery to the customers without
 

damage claims against the mill. About 60 percent of the flour sales are in
 

Kinshasa and 40 percent in areas in the interior of the country. Sales are
 

made to about five large distributors in Kinshasa including SEDEC (a food dis

tributor with 14 branches) and large bakeries (those receiving 10,000 bags per
 

month). Flour produced is. at present, all bakery flour. Small package family
 

flour may be produced and sold later.
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Approximately-50 percent of the flour is shipped to Kinshasa by truck
 
and 50 percent by rail. Railrates are7 K/bag 6r 15 Z/MT. A preferential
 

ratei' given for shipments to Shaba which go by ral ,Matadi I oKfsh a) , 

barge (Kinsnasa'to Ilebo) and rail (Ilebo to Lubumbashi); ' Shipment to Lubum

bashi'can take as long as 2 to 3 months. 

Mill byproducts (used for animal feed) are pelleted for export to Europe
 

(80 percent). Twenty percent of the byproduct'is distributed locally iti Jute
 

bags. 

Insect control for grain quality preservation is generally not practiced.
 

Imported wheat is commonly lield for short periods and fumigation is not necessa 

The-millis fumigated periodically with methyl bromide for insect control.
 

•A second wheat flour mill MINOKA, is located in Likasi and is operated by 

GECAMINES. Past production is shown below. Whether this mill is operating 

at present is not known. 

PRODUCTICN OF WHEAT FLOUR IN ZAIRE, 1972-74 

- In M. T. -

Year Midema Minoka Total 

1972 - 5,400 5,400 

1973 16,626 5,553 22,179
 

1974 (3mos' 10,383 1,094 11,477
 

1974 p. 65,000 5,000 70,000 p.
 

Source: Rep. du Zaire Conjuncture Economique No. 14, 1974.
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OZAC Analysis Procedures
 

Physical analysis of maize consists of the following procedure:
 

1. Ten percent of the bags of a shipment (truck load) of maize arriving
 
at mills or the silo are sampled using a bag probe.
 

2. 	The sample ismixed and reduced to approximately 4-5 Kg., placed ft a
polyethylene bag, labeled and taken to the laboratory for analysis.
 
a. 	mixing is done in a large bag.
 

b. 	label includes:
 

(1) 	date
 

(2) 	point of sampling
 

(3) 	shipper and consignee
 

(4) 	number of bags
 

(5) 	 type of commodity 
c. A report of the inspecto:s observations also accompanies or is
 

sent to the laboratory and includes the following information:
 

(1) 	Condition and type of bags
 

(a) number of new bags
 

(b) 	number of used bags
 

(c) 	number of damaged bags
 

(2) 	Amount of spillage (in Kg.)
 

(3) 	Total weight in Kg.
 

3. 	At the laboratory the sample is poured on a table and mixed by hand
 
in the following manner:
 

a. 	sample is quartered and opposite quarters mixed
 
b. 	the sample is "cut-down" in this manner until approximately 200
 

grams remain (quartered 4 times)
 

4. 	A 200 gram sample is weighed on a balance and the sample hand picked
 

into the following categories:
 

a. 	foreign material (insect webbing, pieces of cob, silks, chaff, etc.)
 
b. 	immature (shriveled or underdeveloped) kernels
 

c. 	damaged kernels (dull, molded, etc.)
 
d. 	insect damaged kernels (any type) of insect and probably rodent
 

feeding
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e 	 co19redikerels are. separated as:, 

(l) red
 

(2) blue
 

(3)yellow
 

f, sound kernels. (If broken kernels are present in large numbers, a
 
separate category is added, otherwise they are included in sound
 
kernels.)
 

g. 	If live insects or worms or webbing with "eggs" trrass) are found,a
 
note to this effect is made on the record sheet.
 

5. 	Each category is weighed on a balance and the percentage by weight deter
mined and recorded.
 

6. 	Moisture content of the maize is determined by grinding the sample on a
 
laboratory mill and testing the flour for moisture content using a MESS
 
KUHNE (FRANKFURT) METER. Percent moisture is recorded on the analysis
 
report.
 

Reports of analysis are sent to the "requesting" party, i.e. mill, dealer,
 

etc. All shipments of maize arriving at mills and at the OZAC s'.lo are inspected
 

by OZAC. There is a fee 	charged for each analysis. Although OZAC did not supply
 

the 	information, indications are that the charge for maize is 30 K/MT and 20 K/MT
 

for 	flour.
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EXECUTIVE ORDER No. 74-011 ofJANUARY 10, 1974
 
FOR THECONTROL OF CEREALS AND CREA-rTON OF
 
NATIONAL CEREALS BOARD.
 

THE PRESIDENT OF THE REPUBLIC,
 
Considering the Constitution, and more particularly Section 46,
 
Condisering the law No. 74-001 of January 2, 1974 entitling the
 

President of the Republic to take measures in the law field, by application of
 
Section 52 of the Constitution;
 

On the proposal of the "Commissaire d'Etat A l'Agriculture":
 

ORDERS:
 

CHAPTER 1. CONTROL ON CEREALS
 

Part 1 - Cultivation and Processing.
 

Section 1:
 
The Commissaire d'Etat A l'Agriculture may, for economical
 

reasons, prevent the cultivation of some cereals in determined areas and
 

order the destroying of plantations concerned by the interdiction.
 

The loss resulting from the destroying will be set up by a
 

subsidy not exceeding two third of the destroyed vegetables' value. The
 

subsidy is granted by decision of the Commissaire d'Etat A l'Agriculture.
 

Section 2:
 
The Commissaire d'Etat A l'Agriculture may, in the Public
 

Health interest, prevent sowing of cereal seeds other than the ones he determines,
 

Section 3:
 
Every person cultivating cereals must tell the Commissaire of the
 

area, the place and surface of his sowings. This must be done within the 30 days
 

following the sowing or the transplanting.
 

Section 4:
 
When a cereals plantation is admitted diseased, the Commissaire 

d'Etat A l'Agriculture may prescribe the owner or his representative all treat
ments or measures necessary to check the spreading of the disease. If need be 

he may order the total or part of the plantation.
 

The loss resulting from the destroying is set up by a subsidy
 

not exceeding two third of the same, non-destroyed vegetables. The subsidy
 

is granted by the Commissaire d'Etat A 1'Agriculture.
 

-195
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In case the owner or his representative refuses or fails to co
operace, the necessary measures of protection, processing or destruction, one
 
executed automatically by the Commissaire d'Etat A l'Agriculture without
 
prejudice of lawsuits. The cost of the works is collected by the government;
 
if the payment is not done within 3 months starting from the receipt of the reg
istered letter asking repayment, the sum owed by the person concerned will be
 
increased to 25 percent.
 

Section 5:
 
Agents from the Department of Agriculture and persons appointed
 

for this effect by the Commissaire d'Etat A l'Agriculture are allowed to visit,
 
between sunrise and sunset the lands sown with cereals in order to check the
 
sanitary conditions of the plantations.
 

Section 6:
 
Creation, extension, or transfer of a cereals processing factory
 

is submitted to the authorization of the Commissaire d'Etat A l'Agriculture.
 

The claim for creation or extension must indicate the power and
 
equipment the manufacturer will dispose of, the amount of cereals to be proces
sed in 8 hours work and the capacity of storage of the plants.
 

SECTION II : MARKETING
 

Sub-part - 1. Interior trade
 

Section 7:
 
The National Cereals Board alone anticipated in Section 16 below
 

is allowed to make purchases of cereals from the producers in an industrial
 
or commercial purpose.
 

Section 8:
 
Places where and periods during which the National Cereals
 

Board purchases cereals and producers are determined by the Commissaire d'Etat
 
A l'Agriculture.
 

Prices of these purchases are fixed by a decree from the Commis

saire d'Etat A l'Agriculture decided after notice from the National Cereals
 
Board.
 

For a consideration of its purchasing monopoly, the Board must
 
buy at the legal price all the cereals that are offered to him by the producers.
 

Section 9:
 
The Commissaire d'Etat A l'Agriculture fixes the maximim prices
 

at which the Board may sell the cereals on the interior market. He May determine
 
the conditions in which the cereals delivered must be packed.
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Sub-part II'Extension Trade.
 

Section ,10: The.,National Cereals Board alone: is allowed to export.!:cereals
 
produced in Zaire.
 

Section 11:
 
To be able to be exported the cereals must:
 

1) answer to the conditions of quality and packing fixed by the Commissaire
 
d'Etat A l'Agriculture.
 

2) be covered with a certificate of origin and quality delivered b-an institu
tion certified for this purpose by the Commissaire d'Stat A l'Agriculture.
 

Section 12: To satisfy the needs of interior consumption, the Commissaire
 
d'Etat au Commercb may, by a joint decree, limit and even prevent the export
 
of some cereals.
 

Part III - Various dispositions
 

Section 13: In consideration of the previous authorization of the Commissaire
 
d'Etat A l'Agriculture, the Board may, by contract, charge individuals or body
 
corporates (legal entities) living in Zaire to make, for his own account, pur
chaoes of cereals from the producers and process for his own account, the cereals
 
purchased in this way.
 

The conditions of payment of thesepersons are fixed by the
 
Commissaire d'Etat A l'Agriculture.
 

Section 14:
 
By departure from Section 10, the individuals or legal entities
 

who exported cereals before the day of the present executive order becoming

operative, will be able to export the cereals they had in stock at the sub
mentioned date, provided that you are given the authorization of the Commissaire
 
d'Etat A l'Agriculture.
 

To this effect -hey (individuals and legal entities) will have to
 
declare to the Commissaire d'Etat A 1'Agriculture, before the last day of the
 
month following the date of the present executive order becoming operative, the
 
amounts of cereals they had in stock at this date.
 

Section 15:
 
All transgressions to the dispositions of the present chapter or
 

to the measures taken for their execution will be punished with a penal charge

of 3 months maximum and a fine that will not exceed Z1,000 without the addition
 
of charges or of one of these penalties only.
 

CHAPTER II : NATIONAL CEREALS BOARD
 

Part I - General Dispositions
 

Section 16:
 
It has been created under the name of "ONACER" a public industrial
 

and commercial institution endowed with legal status and placed under the control
 
of the Commissaire d'Etat A l'Agriculture.
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Section 17:
 
The head office is established in-Kinshasa; it may be transterred
 

to another place in the Republic by decision of the Commissaire d'Etat A
 
lVAgriculture. Branches ofiexploitation, agencies and offices can be created
 
everywhere.
 

Section 18:
 
TheBoard's pprpose is:
 

1) to cultivate cereals
 
2) to give a technical assistance to cereaLs producers and buy the yields of
 

'theirharvest:
 
3).to process the cereals and sell them on the interior and exterior markets:
 
4) to propose to the Coipmissaire d'Etat A l'Agriculture all economical or tech
nical measures concerning production and marketing of the cereals.
 

It may make every operation directly or indirectly connected to it objec
tive.
 

Section 19:
 
The properties that the Zairian Government transfers to the
 

,Board will be determined by an order from the President of the Republic.
 

Section 20: The Government grants to the Board, as funds for starting its
 
establishment, an appropriation in money whose amount will be determined by an
 
order of the President of the Republic.
 

Section 21:
 
The initial capital of the Board is equal to the value of trans

ferred properties in application of Section 19, with the amount of the appro
priation in money anticipated in Section 20 added to it.
 

The capital increases with the value of the amounts of money
 
granted later by the Government and some reserves that will be incorporated
 
by it. It eventually reduces the value of the sums given back.
 

Part II: Administrative Organization
 

.Section 22:
 
The Board is managed by a Head Manager who may be helped 'by an 

Assistant Manager.
 

Section 23: The Head Manager and the Assistant Manager are named and are
 
revocable anytime by the President of the Republic. Their salaries and addition
al advantages are fixed by the President of the Republic.
 

Section 24:
 
On condition of the authorization anticipated by the present
 

executive order, the Head Manager has all the necessary powers to manage the
 
Board affairs.
 

He may delegate his powers to the Assistant Manager or agents
 
trom une Board. He may olso grant special instructions to everybody.
 

In case he is missing or detained by something he is temporarily
 
replaced in all his functions by the Assistant Manager or if this one is missing,
 
by the Head of Department named by him.
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Section 25
 
The Commissaire d'Etat A 1'Agriculture determines the acts that
 

need to be previously authorized by him. This is always required for the pur
chase and/or alteration of real properties, loans with more than a onelyear
 
term, when you obtain, renew or terminate shareholding interests, for the estab
 
lishment of branches of exploitation, agencies and bureaus.
 

Section 26:
 
Bargains for worKs and equipment are entered either with compet

itive biddings-or by private treaty in fhP Pases anticipated in the third par
agraph of tlIe present section.
 

The competitive bidding is general or restricted,'as the Board
 
chooseR. The general competitive bidding has a bidding for competition pub
lished in one or several newspapers of the Republic. The restricted competitive
 
bidding has a bidding for competition limited to the contractors or suppliers
 
the Board decides to consult. In both cases, the Board chouses freely the bid
ding he thinks is the most interesting, taking into account the prices of the
 
allowances, their cost of utilization, their technical value, the security of
 
supplyings, professional and financial guarantees given by every candidate, the
 
time of execution, and any other consideration that would be anticipated in
 
the conditions oif the contract or in the competitive bidding, as well as any
 
suggestion made in the bidding.
 

The Board may negotiate by prive treaty for works whose presumed
 
value does not exceed Z25,000 for current equipment and generally speaking, in
 
all the cases where the government has a right to negotiate by private treaty
 
to conclude its own bargains. Negotiating by private treaty is done, either by
 
an engagement subscribed on the basis of a price bidding, that may be modified
 
after a discussion between both the parties concerned, or by the agreement signed
 
by the parties or by the correspondence according to the trade practices; negg
tiation by private treaty whose amount does not exceed Z 10,000 may be done by
 
a simple accepted bill.
 

Section 27:
 
All the acts that involve the Board, are signed, either by the
 

Head Manager, or the one who has taken his place, either by a delegate or a
 
special mandatory asent from the Head Manager. Legal proceedings, either for
 
request or for defense, are instituted or held by the Board authority, either
 
by the Head Manager, or the one who replaces him, either by a delegate or a
 
special agent of the Head Manager.
 

Section 28:
 
The personnel of the Board is engaged, paid and disbanded in
 

the private law conditions.
 

The Head Manager fixes, by written decisions submitted to the
 
approval of the Comissaire d'Etat A l'Agriculture: 1) the list of employments
 
and maximum force of men for each of them, 2) the tariffs of payments (salaries
 
and other money advantages).
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Part III -Financial Organization
 

Section 29:
 
The financial year of the Board begins onJanuary lst and
 

ends on December 31st of the same year.
 

As an exception, the first financial year will start the day
 
when the present executive order becomes operative.
 

Section 30:
 
Every year the Board prepares a statement of the estimates of
 

all the incomings and outgoings that may be effected in the coming financial
 
year.
 

This statement is submitted to the approval of the Commissaire
 
d'Etat A l'Agriculture on December lt of the year preceding the years it con
cerns, at the latest. Its registrations have an estimating and not a limitating
 
character.
 

Section 31:
 
Accountancy is organized and kept in order to permt:
 

1) to follow the execution of the statement of estimation of incomiujs and out
goings;
 

2) to determine the amount of production and charges of the exploitations;
 
3) to evaluate any time, assets and liabilities of the Board.
 

Section 32:
 
The Board constitutes a price stabilization fund, intended to
 

sustain the prices to be paid to the cereals producers.
 

The fund is fed or supplied by a monthly deduction on the reven
ues earned during the previoun one month, by cereals sales. The Commissaire
 
d'Etat A l'Agriculture fixes the lump sum to be deducted in percantage of the
 
revenues. He also fixes the maximum amount of the fund.
 

The cash attached to the fund cannot be mixed with the other cash
 
belonging to the Board. It is deposited in a bank in a special account.
 

Section 33:
 
At the end of each financial year, the Head Manager, after inven

tory:
 
1) gets out a balance sheet, a trading account (operating income statement),
 

a profit and loss account;
 
2) sets an account of execution of the statement of estimates of incomings
 

and outgoings. Presented in the same shape as the statement of estimates,
 
this account establishes the amounts of the incomings and outgoings actually

effected, as well aii the difference between the estimates and the mentioned
 
incomings and outgoings.
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All these documents: are submitted to the approval of tne

:Commissaire d'EtatIl'Agriculture on March 31st of the year following the year

which they concern, at the latest. A report from the Head Manager on the .run
ning of the,Board during the past financial year, is joined to them.
 

Section 34:
 
The net profit of the financial year is constituted by the difference between, on one hand, the gross profit, and on the other hand the over

head expenses, charges and depreciations.
 

From the gross profit, it is deducted, if need be, the necessary
 

sumtoeoverthe past losses brought forward.
 

From the balance, it is deducted 5% for the constitution of a
fund for geraral reserve; this deduction ceases to be compulsory when the fund

mentioned has reached an amount equal to one tenth of the capital.
 

From the new balance, the Commissaire d'Etat A l'Agriculture, when

it is proposed by the Head Manager, is allowed to decide the deduction of the
 
sums he thinks fit to fix and have them brought to one or several special re
serve funds.
 

What is left is given to the government.
 

Section 35:
 
When the gross profit does not cover the total amount of general


expenses, charges and depreciations, the wantage is covered by a deduction from
 
the general reserve fund. If this deduction does not entirely cover the wantage, the excess is inscribed as an amount carried forward, on an account which
 
groups the passive results.
 

Section 36:
 
The Board may revalue the elements appearing in its balance-sheet
 

end constitute a special revaluation reserve.
 

This operation is submitted to the approval of the Commissaire
 
d'Etat A l'Agriculture.
 

The incorvoration of any reserve to the capital is submitted to
 
the same approval.
 

Section 37:
 
The Board is submitted to common law for fiscal matters.
 

Part IV - Control
 

Section 38: 
The Commissaire d'Etat A l'Agriculture exercises his power of general control on the acts of the Board through a delegate he has chosen among the 

officials of his department. 
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The delegate named bythe Commissaire d'Etat A l'Agriculture

has all the-necessaryipowersto.fulfill his mission normally. He'may put his
 
knowledge, on the field, on.the documents, files or records;make all the ver
 
fications he wants and.have all the information he finds useful, communicated
 
to him.
 

PART III -FINAL DISPOSITIONS
 

Section 39:
 
The 112/AGRI executive order of April lth, 1942 regulating


rice industry and trade as well as all the measures taken for its execution
 
are repealed.
 

Section 40:
 
The present executive order will become operative when signed.
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ONACER Estimates of;Resource Needs
 

(June, 1975)
 

ESTIMATES ON CEREALS AND OTHER FOOD CROPS
 

MARKETING IN ZAIRE
 

1. 	Grain production areas.
 

In each region, we mean to establish ONACER agencies in the areas with
 

a high yield of cereals and other food crops.
 

If you read the annexed table, you will see that 32 agencies need tor be
 

opened to join the 8 main region offices already functionning.
 

2. Essential proceedings for a rational marketing organization.
 

a. Packing
 

Total amount of cereals to be packed: 365,950 t. Ifwe use 50 kg bags 

we'll need 365,950 t x 20 bags/t - 7,319,000 bags. The office has only 130,000 

bags at present. Cost of the bags: 7,319,000 bags x k.39/bag - 5 2,195,700, 

b. 	Transport
 

With an average amount of 15 vehicles for each Region, we need: 15 x 8 - 120
 

7 ton trucks. The office has only 39 trucks available. Taking into account the
 

present conditions of the market, we may agree with an average price of I 9,000
 

per truck. Total: 120 x 9,000 - 5 1,080,000.
 

c. Transit Storage
 

We need one warehouse for each agency or main Region Office, i.e. 40 ware

houses. At an average price of Z 15,000 for each warehouse, the total storage
 

cost is: 
 40 x 15,000 - 0 600,000. The office has not a single warehouse at the
 

moment.
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From what we mentioned above, one can conclude that the needed equipments
 

for cereale and other food crops marketing being very"deficient, we could not
 

rationally organize the markets.
 

It is obvious indeed that the offlce will have to dispose of 9 3,500,000
 

to organize the marketing well. The funds necessary to the purchase of the
 

products are not included in this sum. They will come from short term bank
 

credits.
 

In order to make our presence sure in the main centers of production, we
 

have still 35 more agencies to open inside the country. This operation will
 

start as soon as we shall be able to know the operating budget that will be
 

granted to us for the experiment in progress.
 



FAO 
AFRICAN RURAL STORAGE CENTRE

(Worksheet for the building of a drying/storage crib) 

I-A 



1. 	 The crib illustrated is a modified version of -the I]SPRI crib. 

2. 	 There is no reason to use exactly the same materials as is shown in-the 
illustrations, but users may choose whatever is most convenient. 

3. 	 Users are advised though to adopt the dimensions shown 4nmuch as possible 
as this will facilitate building, avoid structural failures, prevent rodent 
damage and ensure maximum drying efficiency. 

4. 	 In building of the Roof (step 9 onwards) the materials should match 
the basic crib (step 8). Since each crib is likely to be.somewhal
 
different, in practice iio dimensions are given for the roof materials,
 
but 	the easiest would be to build the roof straight onto the basic-

building. 



Crib with front loading comrand roof in posit - mv-



STEP 1 
Collect materials, cut to length and notch where re-Ored.

0-3 vertiwul supports (notched at nodes at one end withV cut above node] 3.5m long 
C3b-3 vertical supports(sameas above) 3-0m. long

c-2 horizontal roof supports 2-5m long
d-2 horizontal platform supports 2-5m long 
e -6 vertical platform supports 1m long
f -6 horizontal spacers(notched at nodes both ends Is.n ix 

~1-25 
g-20 25 bamboo or poles(straight and uniform in sizejm long 

lh-B braces (raffia or 
small bamboo) 2-5m
long 

- 8 side wall supportsI same as h above 2-r{j Bend wall su-:or',s 
same as h&i above1-25 m long 

COIfor 

/V 
ILI,'j I -"k Raffia or other s.rc..slats Ri!e as picketscrib wells) .-cL6mlong by -5m-z.3h 

1. Rattan o, omr te 
,vine fr ash 



STEP 2 
Dig h1des -for vertical 
supports 6 holes 
-5 i deep 

2m
 



_ _ _ - -	 STEP 3 
"-Lash, horizonrtv! -oof 

supports c t vr.-tc 
supports G ": 
position c.,posite holes 

2 	 Place into holes anc 
tamp flil around 
supports a & b afte. 
placing spacer f betwee., 
vertical supports
temporari!y. 

ob
 

I 



STEP 4. 
1 

2 

Lash vertical platform 
supports e to vertical 
supports a S b 
Position flat -stone 
under each platform 
support 

Ai
 



"-STEP 5 
-ash norzontlt pt::tform 
;uppcrts d Gnd spctcers f 
:o vert;cat suppor t-o-b 

a 

5 .
 i
 



II 

STEP 6
 
Lash plQtform pieces g 
to horizontal supports d 



STEP 7
 
Lash X braces f-,
to 

vertical sup nr ,. 
square frame bef

securing 

-I-. 

II 


r
 . - - . 
--I-

I 



I -- 1 ,, IF.. 

1.Lash wall sLpports Rg, 
to vertical supports G&t, 

VP, ., 2 Lash side wall k to 
V wall supports i ~ 

N 

, !
 

Ia 



1STEP 9.
 
i. 	 i '~' lIto length 

4 "[a 3 horizontal roof members 

b 3 cros roof fember 

S c 2 braces 
i Jd 7 purlins 

e 	 e raffia mats or grass forthatch and front loading cover 

f tie vine 

If (!
-- [ 	 'I
 



--

b 	 b "b 

lI 

STEP 10 
1 	 Lash cross roof members b to 2of 

horizontal roof members a. 

2 	 Lash braces c to horizontal roof 
members a. 



dI 

STEP 11
 
Lash 5 purlins d to cross-ro fmembers b
 



• - : .-.
 

zz
 

- r! !-
k ~ ~~yJ r 

itI 

STEP 12 
Lash mffia mct in overlapping layers 
to roof frame 
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ALL DIMENSIONS IN METERS 

-WIRE-"SLAT CRIBSNO-FENCE PACED'DIRT FILL 
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Appendix V-2
 

VILLAGE STORAGE-SHELTER 
FOR 

EAR-FA12F 
AND/OR
 

SELLBDhAE
 
IN 

SMOR U 
KINSHASA, ZAIRE 7-29-75 HCI 

122
 

14
 

CROSS-SECTION
 

CRIB UPACITFlS
 
Umi. HEIGHT a 1:2 CROWN SLOPE)


BIAhMUFR UCITYW 
frlTER METRIC TON 

EAR-MAIZE SHELLED-MAIZE 
2 1.3 2.6 
4 6 12
 
6 15 30
 
8 30 60
 

10 51 100
 
12 81 162
 
14 120 240
 
16 168 335
 



__4 w32 

33.65 

PLA 

• "..--E M TM 

SECTION TI-RU A-A 
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COUNTRY COLLECTION COFITER 
SACK STORAGE WAREHOUSE
 

(CONVERTIBLE TO BULK STORAGE SEE APPENoIX V-5)
 

L"
 

2.9 6.4
 

A SECTION 11R B-B 





Appendtx V-4
 

!FunctionaVOperation of"a Bulk Storage'System
 

A bin of stored grain contains essentially only two materials with
 

which we are concerned here - grain and air. About 40 percent of the space
 

in a bin ot grain is interstitial air, and the humidity content of this air
 

plays a vital role in maintaining grain quality. The relationships between
 

the grain moisture and air humidity may be considered first qualitatively
 

and then quantitatively.
 

(a) 	Qualitatively. For any 31ven grain moisture content there is a
 
corresponding interstitial air relative humidity value at equilib
rium conditions. These natural equilibrium values have been deter
mined experimentally for most grains. When these moisture values
 
are not in equilibrium, there will always be a transfer of moisture
 
between the air and the grain until they come to equilibrium. The
 
direction and amount of transfer depends upon which predominates,
 
the moisture in the grain or the humidity in the air and how much
 
change must occur to establish equilibrium.
 

(b) Quantitatively. In regard to the amount of transfer required to
 
attain equilibrium there are essentially two distinct cases - the
 
case of storage and the case of drying.
 

In a bin of stored grain containing 500 tons of 13 percent moisture con

tent maize there are 435 tons of grain dry matter, 65 tons of grain moisture,
 

and about 280 cubic meters of interstitial air, which at 20°C temperature and
 

in moisture equilibrium with 13 percent maize will contain only about 2.3 kil

ograms of water vapor in the entire bin. This is a quantitative ratio of
 

about 28,000 to 1. Obviously the moisture in the grain greatly predominates
 

in the case of storage and small amounts of air entry even if saturated can
 

produce only slight changes in the average moisture content of the bin of grain.
 

Initially dry grain placed in reasonably tight storage that prevents entrance
 

of any liquid water can keep the grain dry for many months or years, almost
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regardless of the outside air humidity conditions during this storuae period.
 

This, of course, :assumes there will be, no movement of the moisture within the
 

bin due to moisture migration, which will be discussed briefly in a later
 

section.
 

Now let us ass, .,., for example, that this 500 tons of maize had an average
 

wvaoture content of 18 percent (wet basis*) when placed into a bulk storage bin
 

during the month of June located, say in Kananga; that this bin was equipped
 

with a perforated, raised floor and fan-motor unit; and that it will be slowly
 

dried simply by running the fan continuously, 24 hours per day. According to
 

long time weather records (Figures V-4-a and V-4-d), the average or mean June
 

values of temperature'and relative humidity in Kananga are 24
0C and 70 percent
 

relative humidity (R.H.). Damp maize continually exposed to such air will lose
 

moisture until it dries to about 13.5 percent - the equilibrium maize moisture
 

condition for this air. 
To dry maize from 18 to 13.5 percent moisture requires
 

the evaporation and removal of 52 kilograms of water per metric ton of the ini

tially 18 percent mai;e. For 500 tons of maize this is a total of 26 tons of
 

water to be removed. Unheated or atmospheric air averaging 240C and 70 percent
 

R.H., when forced to pass through 18 percent moisture maize will evaporate and
 

absorb only about 1.2 grams of water per kilogram of air change. To evaporate
 

and remove 26 tons o. 
water with such air would require passing 26,000/0.0012 or
 

21,666,666 kilograms of eir through the maize at a velocity slow enough to per

mit full utilization of the moisture pickup capacity of the air and to minimize
 

fan power requirements. The volume of this mass of air is about 20 million
 

cubic meters. The only feasible way to force such huge quantities of air througi
 

*Percent Moisture Content (Wet Basis)-


Ueight of Moisture inGrain x 100
 
Weight of Moisture + Weight of Dry Material in Grain
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such large masses of grain is to. use a power-driven fan designeu tor sucn oper

ation and to provide for the use,of a long period of time for the process,
 

About the only practical approach is to place the grain into bulk storage bins
 

equippediwith air ducts or plenums for proper distribution of the air into the
 

mass of grain, and then ventilate it slowly.
 

If the 500 tons were placed in a bin equipped with a raised, perforated
 

floor with 100 square meters floor area, the bin would be filled to about 7.3
 

meters depth. One 5 hp motor-fan unit connected to this bin would provide a
 

steady air flow rate of about 260 cubic meters of air flow per minute. At
 

this rate of air supply, about 50 days of continuous fan operation would be
 

required to force 20 million cubic meters of air through the grain, which would
 

dry all the grain in the bin to about 13.5 percent moisture content.
 

The cost per horsepower hour to operate electric motors approximately
 

equals the cost per KWH of the electricity. For an electricity cost of, say,
 

2 K/KWH x 5 hp x 50 days x 24 hr/day or a 120 -- about 24 K/ton, or 2.4 K per
 

100 kilograms.
 

If, however, the initial moisture content were 16 percent, only about one

half as much fan operating time would be required. Or if the rate of air flow
 

were reduced to one-half, a fan-motor unit with less than one-third as much
 

horsepower would be adequate and a corresponding reduction of electricity costs
 

would be possible.
 

b. The Suitability of Natural Air for Conditioning Maize in Bulk Storage 

in Zaire. The annual weather pattern in the maize growing regions in Zaire con

sists of two fairly distinct seasons, a wet and a dry season. While there are 

only slight fluctuations of the monthly average teiperatures throughout the year 

less than plus or minus one degree in those regions below 700 meters' elevation 

the monthly average values of relative humidity vary greatly. Figures V-4-a,bc and 



-228"
 

d describe data obtained from the National-Meteorological Service for the per

iod 1951 to 1960 for several locations in the maize growing regions. As shown
 

in graph Figure V-4-a there is great variation in the amount of change of
 

mean monthly relative humidity values during the year according to locality,
 

(north to south) and elevation. The port of Ilebo,to the north of the corn
 

growing region,has high relative humidities throughout the year. Kikwit ex

periences some drop during July, August, and September. Moving east and south
 

it becomes drier and for longer periods. The average relative humidity for
 

June in buji-Mayi is 62 percent. The southern, higher elevation regions -


Kamina, Lubumbashi, Kolwezi, (all above 1,000 meters) have several months with
 

exceptionally dry air, and all experience monthly means of less than 20 percent
 

midway during the dry season.
 

Bulk maize exposed to average relative humidities greater than 75 percent
 

will spoil after a period of time from mold development, and it cannot be piled
 

up in storage at these conditions for more than a few weeks without beginning
 

to upoil rapidly. The horizontal line at 75 percent relative humidity in Figure
 

V-4-a depicts graphically the highest level of average relative humidity
 

for safe storage of mny grain. It will be noted that all locations for which
 

data were plotted have higher than 75 percent average relative humidities for
 

6 to 7 months of the year, and a couple of them for the entire year. The only
 

practical, sure way to store grains through such periods is to dry them to lev

els below 70 percent relative humidity equilibrium values (approximately 13.5 per

cent moisture content for maize) and then keep them in tight storage.
 

While maize that ia dried to the 70 percent level or slightly below will
 

be safe from mold development, it will not be safe from insect development if
 

it has been infested before placement into storage or after it is stored. In
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sects develop rapidly at 70 to 75 percent relative humidity levels. But as
 

storage moisture relative humidities are decreased to 50 percent and below,
 

insect activity becomes greatly retarded and at 35 percent relative humidity
 

insects usually will not survive. Figure V-4-b is a plot of the monthly
 

minimum values of relative humidity for the stations listed in Figure V-4-a
 

with the safe level for insect control plotted t the 35 percent relative hu

midity value. The lowest annual observation reported was a reading of 4 per

cent relative humidity at Kamina. It becomes obvious from Figure V-4-b that
 

low relative humidties are available sometime during each day at nearly all
 

the stations for all months of the year. 
This is a result of the relatively
 

high percentage of sunshine. 
Even during the rainy season the lowest monthly
 

average of daily sunshine hours was reported to be 4.7 for Ilebo and 4.6 for
 

Kikwit which is nearly one-half of the maximum possible values.
 

Some daytime average relative humidity values were obtained from a weather
 

atlas for Zaire entitled, Atlas Climatique du Bassin Congolais (INEAC) authored
 

by Franz Bultat, that is available in the library of the National Meteorologi

cal Service. Figure V-4-c presents a graphic plot of these data for three
 

selected stations. These data describe only the best 10 or 
12 hours of the day.
 

There was insufficient time to search out or find the basic data that would give
 

the best 3-hour, 6-hour, 9-hour, etc. daily average relative humidity values.
 

The pen-line graphs from recording thermohumidgraph instruments can be analyzed
 

for such information, and this type of information would be most valuable and
 

useful to determine the drying potential and capacity of the natural or unheated
 

air according to location and time of year.
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It is clear from the previous data that the natural atmosphere in the
 

southern maize growing regions of Zaire for selected months of the year and
 

selected hours of the day is favorable for drying grain to safe moisture levels
 

for long-time storage. At several of the locations, it should be possible to
 

dry the maize to extra-low moistures with only natural air, which would greatly
 

inhibit any insect infestation.
 

Returning to our illustrative example, let us now assume that the relative
 

humidity of the best 8 hours at Kananga during the June, July, and August period
 

averages 50 percent relative humidity and 280C, and let us further assume that
 

the maize contains 16 percent moisture content when placed into the bin. Dry

ing air averaging 280C and 50 percent relative humidity will dry maize to about
 

10.5 percent and will pick up about 2.4 grams of moisture per kg.of air flow.
 

The drying load from 16 to 10.5 percent is 61.5 kg/ton which for 500 tons is
 

30,800 kg. of water to be evaporated and carried out. The total amount of air
 

required at 2.4 grams/kg. calculates to be about 11 million cubic meters. With
 

a fan delivery of 260 CNM, 705 hours of fan operation time would be required,
 

which at 8 hours/day would require an operation period of 88 calendar days or
 

about 3 montha. The cost of electricity at 2 K/KWH would be 14 K/ton.
 

During this 3 month aeration period, the grain would be heated as it is
 

dried to an average temperature of 280C but the 16 percent undried grain in
 

the bin (that grain remaining above the drying zone during the drying process)
 

would be maintained at a temperature averaging 21°C. After the entire bin is
 

dried, it could be cooled to within a few degrees of the lowest diurnal pre

vailing temperatures simply by running the fan two or more nighttime periods.
 

Cooling grain with aeration will tend to further dry it even when the cooling
 

air is very high in humidity. So long as the aeration air is accomplishing
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some cooling, the grain will not be rehumidified. Therefore, limited use of
 

the coolest nighttime air can accomplish at least partial cooling with prac

tically no re-wetting. 
Then after cooling as much as possible, the bin should
 

be cloaed and kept closed during humid weather.
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COUNTRY COLLECTION CENTER 
OW UE 

EXPANSIRIF slLO-BANK-iMIT
 
KINSHASA, ZAIRE 6-28-75 NCI
 

SILO CAPACITIES 
DIAEE CAPACITY 
u JL IETRIr TON 

16' HEIGHT 24' HEIGHT
 
(4.9m,) (7.3,.)
 

18 5.5 82 124 
21 6.4 112 168
 
24 7.3 146 220 
27 8,2 186 279 
30 9,1 244 366 
36 11.0 330 495 
42 12.8 450 675 
48 14.6 587 881 

DIMENSIONS FOR 7.3#X 7.3 SILOS 
ALL SCALES:- It100 

PSTEE 

BRICK and MORTAR~ -

m. M. 

6.4 . 9 6.4 

A - ENINEFAN UNIT 

SECTION THRU B-B8 
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,COST, HSTIMATES 

Table V-7 lists current prices Obor grain storage construction materials
 

and manufactured or prefabricated steel bins and associated grain handling and
 

conditionlng equipment. Materials normally available within the country were
 

priced at different locations. However, it was found that prices for some ma-


For this reason unit prices, selected
terials were increasing almost monthly. 


as currently typical, are listed for locally available materials, which will
 

serve as reference for adjustments for any future price fluctuations.
 

Current FOB (central United States) retail prices for the 24 foot by 24 foot
 

height prefabricated steel bin and the necessary auxiliary handling and condition-


With this
ing equipment are listed in dollars along with the shipping weight. 


information the cost per pound is readily calculated, which figures is useful as
 

an index to indicate cost for the different kinds or types of equipment. FOB
 

retail prices for such equipment typically contain a 25 to 35 percent markup above
 

The erection or asthe authorized or franchized salesman-dealer-builder costs. 


sembly labor costs of steel bins and equipment (concrete work excluded) are com

monly estimated at 10 to 15 percent of the retail price, which leaves a dealer
 

margin of 20 to 25 percent.
 

Labor costs are estimated as a percentage of the material costs, somewhat
 

according to the type or nature of the construction work involved. These per

centage figures may vary greatly according to local conditions and the method of
 

labor employment or management - whether direct hire, contract, full time, part
 

time, etc.
 

Shipping costs for the items requiring importation are usually calculated
 

on the basis of volume or weight, whichever is the higher. Present shipping
 

costs to central Africa from central USA for containerized, prefabricated steel
 

sheets and equipment such as listed above, figures to be around 10 cents (U.S.)
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per pound where weight determines the shipping charges, and for the more bulky
 
fabricated equipment such as fan units, elevators/and laboratory equipment, where
 
volume determines the shipping charges, the cost for typical items when converted
 
to a weight basis varies from 15 to 40 cents per pound. 
Figuring these shipping
 
charges as a percentage of the FOB price, the percentage figures vary from around
 
20 to 40 percent of the FOB costs. For the following preliminary estimates, the
 
shipping costs are 30 percent of the FOB list price.
 

TABLE V-7 
 PRICES ASSUMED FOR COST ESTIMATES
 

Locally Available Materials
 
Unit Price
Lumber-structural grade 3
50 Z/m


Concrete--ready mixed - less delivery 25 Z/m3
 
Reinforcing and structural steel 
 50 K/kg.

Corrugated, galvanized steel roofing, 28 g. 
 2 Z/m2
 
12 cm. Brick & motar wall--cement plastered both faces 3 Z/m2
 

Prefabricated, round steel grain bins and equipment
 
(Current U.S. FOB retail prices--for Conversion, la-$2)
 

Item Weight FOB Price
 
lbs (U.S. Dollars)


Round steel bin with 1 ring door, with
 
cone roof but no floor --7.3 m. x
 
7.3 m. height (24' --24') 6913 $2480
 

Perforated raised floor--7.3 m. 827 555
 
Perforated raised floor steel supports 1109 615
 
Above floor lateral ducts--8" radius 

round -- per foot length 2 2
*Sub-floor auger & hopper--6"xl6' (5 m) 104 147
 
*Sub-fioor auger & hopper--6"x24' (7 m) 144 183
 
*Sub-floor auger & hopper--6"x30' (9 m) 174 231
 
*Sweep auger for 24' bin 
 82 129
 
*Roof auger-- 6"x 18' (6m) 108 138
 

*Less motors
 

-continued
 



-243-


TABLE V-7 continued
 

Portable auger elevators with'two-wheel
 
transport, drive and winch--less motor
 

.HP Rqd. Weight FOB Price
 
(1bs) (U.S. Dollars)


6" x 16' (5m) 180
1 $125 
6" x 20' (6m) 1-1/2 240 160 
6" x 30' (9m) 2 500 450 
6" x 36' (11m) 3 680 700 
6" x 42' (13m) 5 760 760 
6" x 52' (16m) 5 990 990 
6" x 60' (18m) 7-1/2 1170 1200 
8" x 52' (16m) 7-1/2 1281 1366 
8" x 62' (19m) 10 1950 2000 
10" x 62' (19m) 20 2500 2900 

°
Maximum delivery capacities @30 slope and dry grain:-
6" -- 25 MT/hr
8" -- 40 MT/hr

10" -- 80 MT/hr 

Chain-flight, portable elevator
 
(21"x7" trough) with drive and 
hopper
 

HP Rqd. Weight FOB Price
 
(lbs) (U.S. Dollars)
 

37' (llm) long 
 10 2089 $1549
 
42' (13m) long 12 2216 
 1758
 
52' (16m) long 2470
15 1844
 

Electric motors
 

3/4 hp (S.Ph.) 25 100
 
1 hp (S.Ph.) 35 147
 
1-1/2 (S.Ph.) 40 
 172
 
2 hp (S.Ph.) 46 205
 
3 hp (S.rh.) 66 258
 
5 hp (S.Ph.) 91 280
 
7-1/2 (3 Ph.) 135 325
 
10 hp (3Ph.) 175 388
 
20 hp (3 Ph.) 300 617
 

-continued
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TABLE V-7 continued
 

Item 
 Weight FOB Price
 
Gas engines (Ibs) (U.S. 6ollars)
 

2 hp (@ 3600 rpm)* 
 30 $ 75
4 hp (@ 3600 rpm)* 
 : 36 96
8 hp (@ 3600 rpm)* 60 150

12 hp (@ 3600 rpm)* 
 100 275

16 hp (@ 3600 rpm)* 
 120 350
 

*Recommended continuous duty hp is about 1/2 of that rated @ 3600 rpm
 

Aeration-drying fan motor units
 
I hp (S. Ph.) 
 60 $247

1-1/2 hp (S. Ph.) 
 80 302

3 hp (S. Ph.) 
 110 420

5 hp (S. Ph.) 540
215 

7-1/2 hp (S. Ph.) 
 225 678


10 hp (S. Ph.) 801
280 

Humidistat control for magnetic starter 
 25

Time-clock control for magnetic starter 

Enclosed fan-engine drying unit 

25
 
1300 1820
 

Shelling and cleaning equipment

Hand-crank bench type sheller- l/5MT/hr 
 15 35
 
Hand-crank floor stand with flywheel-

1/2 MT/hr 
 100 250
 
Small cylinder sheller - 10 MT/hr,


10 hp 
 700 1300
 
Large cylinder sheller - 50 Hf/hr,


50 hp 
 4000 6660
Rotating cylinder grain cleaner 
 280 550
 
Portable platform scales - 1 HT cap. 
 150 600
 
Portable bag conveyor - 5M 
 500 1000
 

Grain laboratory equipment
 

Electric moisture tester 
 $ 700

Grain scales - 500 grams capacity 
 78

Glass stem thermometers - each 
 3
Dial bimetalic thermometers 

Maize dockage sieve with pan 

33
 
20
Set of grain probes for sacks and bin 103
 

Dial humidity indicator 
 50
 
Sling psychrometer 20
 

TOTAL 
 107
 



STANDARD SIZE ROUND STEEL GRAIN BIN DATA
 
(WITH AND WITHOUT CONE ROOF)
 

Diameter 

Ft. meter 

Wall Height 
No. 

rings meter 

Storage 
Capacity 

metric ton 

With cone roof 
Weight FOB net 
lbs cost $ 

Weight 
lbs 

Walls Only 
FOB net CIF costs $ 
cost $ Total per MT 

18 
18 
18 
18 
18 
18 

5.5 
5.5 
5.5 
5.5 
5.5 
5.5 

4 
5 
6 
7 
8 
9 

3.25 
4.06 
4.87 
5.69 
6.50 
7.3 

67.3 
81.7 
96.0 

110.3 
124.7 
139.0 

2184 
2730 
3154 
3665 
4244 
4805 

864 
976 

1134 
1316 
1524 
1725 

1411 
1935 
2359 
2870 
3449 
4020 

607 
806 
968 

1164 
1383 
1598 

748 
999 
1204 
1451 
1728 
2000 

11.1 
12.3 
12.5 
13.1 
13.8 
14.4 

24 
24 
24 
24 
24 
24 

7.3 
7.3 
7.3 
7.3 
7.3 
7.3 

4 
5 
6 
7 
8 
9 

3.25 
4.06 
4.87 
5.69 
6.50 
7.3 

127.5 
152.7 
177.9 
203.0 
228.0 
253.4 

3659 
4282 
4852 
5619 
6046 
6913 

1446 
1537 
1742 
2015 
2168 
2480 

2212 
2835 
3405 
4172 
4699 
5466 

917 
1155 
1372 
1663 
1865 
2156 

1138 
1438 
1712 
2080 
2335 
2703 

8.9 
9.4 
9.6 

10.2 
10.2 
10.7 

1 

30 
30 
30 
30 
30 
30 

9.1 
9.1 
9.1 
9.1 
9.1 
9.1 

4 
5 
6 
7 
8 
9 

3.25 
4.06 
4.87 
5.69 
6.50 
7.3 

202.8 
243.2 
283.7 
324.2 
364.6 
405.1 

5581 
6071 
7003 
7968 
9320 
10030 

2083 
2180 
2512 
2857 
3341 
3594 

3237 
3727 
4669 
5624 
6976 
7686 

1305 
1483 
1855 
2218 
2747 
3018 

1629 
1856 
2322 
2780 
3445 
3787 

8.0 
7.6 
8.2 
8.6 
9.4 
9.3 

36 
36 
36 
36 
36 
36 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

4 
5 
6 
7 
8 
9 

3.25 
4.06 
4.87 
5.69 
6.50 
7.3 

308.4 
365.8 
423.1 
480.7 
538.0 
595.4 

7260 
8108 
8672 

10213 
11739 
12661 

2710 
3026 
3234 
3809 
4378 
4719 

3842 
4689 
5265 
6787 
8329 
9246 

1553 
1875 
2101 
2692 
3288 
3641 

1937 
2344 
2627 
3371 
4121 
4566 

6.3 
6.4 
6.2 
6.3 
7.7 
7.7 

0 





IMOISTURE METER
 
MODEL 919
 

Vor all Grain 
Seeds and other 

ranular 
(Arnmmoditiel 

Less than one .4, 

Inute required 
test sample 

Molsture Tests - - _ 
with repeated 

:curacy within "'"-. . 

_'lOths of one s-. 

per cent 

"o Bushel Weight ' " "
orrection 

ttequired 

Make Rapid "INSPECTOR-ACCURATE" Tests Anywhere
 
for Designed specifically to meet the requirements of the grain trade, the 

Model 919 Moisture Meter achieves a fine balance between cost, sim-
GRAIN INSPECTORS plicity, and speed of moisture c&ttermination without sacrificing ac

curacy and reproducibility. 
LLEVATOR The electronic measuring circuits are the ultimate in simplicity and 
OPERATORS are so designed that battery or life voltages, ageing of components 

GRAIN MERCHANTS and variable climatic conditions do not affect their accuracy. 
Precision built parts and rugged construction provides a quality in-

GRAIN DRIERS strument which is remarkably trouble-free over years of service and 
under rigorous field conditions. Fast factory service is always avail-

MILLERS able at minimum charges. 

SEED PRODUCERS The instrument is calibrated to indicate the moisture content of a wide 

CHEMICAL 	 variety of materials including wheat, oats, barley, rye, flax, corn, rice, 
beans, sorghums, flax meal, etc.'MANUFACTURERS 
Charts furnished for cereal qrains are based. on calibration@ prepared by the
 
Grain Division, Aqrtcultural Marketing Service, U. S. Department of Aqrlculture.


Printed in U.S.A. -24 7
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Some of the Leading Features 

of the 919 Moisture Meter 
PRECISION 

INDICATING METER 
WITH JEWELLED 

BEARINGS 

LIGHTWEIGHT ALUMINUM 
TAPERED CENTRE POST 

COMPENSATES FOR PACKING 
AND SIRVIS TO 

DIECAST HOUSING PROVIDES 
PROTECTION POR THE SIINiTIVi 

MEASURING CIRCUIT UNDER 
PROPERLY DISTRIBUTE 

GRAIN SAMPLE 
THE MOST RIGOROUS TESTING 

CONDITIONS 

INSTANTANEOUS OPERATION-

PIVOTED MEASURING CELL 
FOR RAPID AND CONVENIENT 

REMOVAL OP SAMPLE 

NO WARM-UP REQUIRED. 
TOTAL POWER CONSUMPTION 

LESS THAN S WATTS 

.jIINTIREI UNIT 
*ALD AGAINST ENTRANCE 

MOISTURE, DIRT AND 
PO1I0N MATERIAL 

OP 
PRECISION DRUM DIAL 

WITH LARGE 
EASY4RIP CONTROL 

ONLY THE ) [i MOISTURE METER 

HAS ALL THESE ESSENTIAL FEATURES 

FAST-No warm-up period required. Average time PORTABLE-Rugged, die-cast aluminum case en
of determination, less than one minute per sample, closes sensitive measuring elements, assuring the ulti-

Tests can be made by inexperienced personnel. mate in serviceability with a minimum weight (17 lbs.).
 

ACCURATE-Laboratory and field tests ok most EXCELLENT STABILITY-No internal heating
 
cereal grains show standard estimate of error to be due to hot tubes, transformers, etc.
 
less than two-tenths of one per cent.
 

INEXPENSIVE--The best moisture meter value at PATENTED TAPERED CENTRE POST IN
 
any price. CELL-Minimizes errors due to bushel weight varia-

BLENDED SAMPLES-Accurate determination of tions, packing and levelling of sample.
 
moisture in newly blended samples. LIGHTWEIGHT-Portable, Compact and Rugged.
 
FRESHLY D1LED SAMPLES- outstanding in ac- Battery models available on special order.
 
curate moisture determination of samples taken directly
 
from grain driors. No overnight "equilibrium" required.
 
SAMPLE NOT DESTROYED-Grinding or crush.
 
ing of sample is not necessary. The method of measure
ment enables the determination of moisture without in- FULLY GUARANTEED
 
jury to sample. Permits repeated tests on same sample.
 

MOTOMCO INC. Electronics Division CLARK, N. 1.
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'GRAIN STORAGE RECORD 

Date Shipment received ,,_Shipment Number 

Shipper Dealer License No. 

Address Type of Grain 

Source of grain: Producer Location 

Quantity in shipment: Weight 

Total Number of Bags Comment on Load Condition: 

Good Bags 

Damaged Bags 

Condition of Grain: Comment on grain condition: 

Sound grain % 

Insect damage % 

Foreign Material % 

Inspection Record 

Remarks 
Date % M.C. Live Mold Corrective Action 

Insects damae __ 
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Sampling and Inspection Procedure for Grain in Storage
 

1. 	Sampling and inspection of bag stored grain.
 

a. 	Lots of grain should be inspected on a monthly basis.
 

b. 	Samples should be obtained from a number of bags equal to 10 percent
 

of the exposed bags using a bag probe.
 

c. 	Samples should be composited and blended as indicated in receipt sam

pling procedure.
 

d. 	Samples should be examined for:
 

(1) presence of live insects
 
(2) moisture content
 
(3) mold damage
 

e. 	Results of the inspection should be recorded on the grain storage
 

record form.
 

f. 	Corrective action taken should be noted on the storage record.
 

2. 	Sampling and inspection of bulk stored grain.
 

a. 	Bulk stored grain should be inspected on a monthly basis.
 

b. 	Samples should be obtained from the grain bulk by probing the bin as
 

indicated (See Figure 1) using a five foot grain probe
 

(See Appendix VI-2, Figure 1) with extensions. Probing of deep bulks
 

of maize is difficult. Temperature cables would provide a workable
 

alternative.
 

c. 	Probe samples should be placed in a probe tray and visually examined
 

for live insects.
 

d. Samples should be taken to the laboratory for moisture testing.
 

3, Appropriate action should be taken by the station manager to correct infes

tation and/or high moisture conditions. This may require fumigation and/or
 

aeration.
 

a. 	See Appendix VI-5 for bag grain fumigation procedures.
 

b. 	See Appendix VI-6 for bulk grain fumigation procedures.
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FIGURE 1 PROBE SAMPLING OF BULK STORED GRAIN
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Procedure jor Fumigation of Bagged Stored Grain
 

In event that it should be necessary to fumigate bag stored grain, the fol

lowing procedure should be followed:
 

1. Determine the quantity of grain to be fumigated and the required amount
 

of fumigant.
 

a. 	The quantity of grain should be known by grain storage record.
 

b. 	The amount of fumigant required may be determined by consulting the
 

attached schedule for Phostoxin.
 

c. If the quantity of grain is not known it can be estimated by cal

culating the volume of the grain stack and fumigating at the level
 

indicated in the attached schedule.
 

2. Assemble the following equipment and materials necessary to conduct the
 

fumigation:
 

a. 	Equipment
 

(1) 	Gas-tight fumigation tarpaulin
 
(2) 	Sand-snakes
 
(3) 	Ladders
 
(4) 	Respiratory protective equipment
 

b. 	Materials
 

(1) 	Fumigant
 

3. 	Apply the fumigant to the grain stack as follows:
 

a. 	Position the gas-tight tarpaulin across the stack so that it is easily
 

pulled into position to cover the stack as Phostoxin is applied.
 

b. 	Apply Phostoxin tablets between the bags and across the surface of
 

the stack to distribute the tablets as uniformly as possible over
 

the grain.
 

c. As the tablets are applied, the gas-tight tarpaulin should be pul

led in place to cover the treated sections of the stack.
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d. 	As the tarpaulin covers the stack it should be sealed to the floor
 

using the "sand snakes", (sand or other flexible weights).
 

4. 	The required exposure period is indicated in Appendix VI-7.
 

5. 	Following the required exposure period individuals equipped with the
 

proper respiratory protective equipment should remove the tarpaulin
 

for storage and later reuse.
 

6. 	Following fumigation, it may be desireable to surface treat the bags
 

of grain using insecticide dust or spray treatment to prevent reinfes

tation.
 



Appendix VI-6
 

-254-


Procedure for Fumigation of Buik Stored Grain
 

1, Determine the quantity of grain to be fumigated. The quantity of grain in
 

round storage bins can be estimated from the formula in figure 1.
 

2. Diagram the application of Phostoxin tablets to give a uniform distribution
 

of fumigant gas. See the examples in figure 2.
 

3. Assemble the following equipment and materials necessary for fumigation.
 

a. Equipment
 
(1) Phostoxin probe
 
(2) Gloves
 
(3) Plastic cover sheet
 

b. Materials
 

(1) Phostoxin tablets
 

4. Apply the Phostoxin tablets according to the diagrammed schedule. 

5. Cover the surface of the grain with the plastic cover sheet to prevent un

necessary loss of gas from the surface of the grain. This is especially
 

necessary if the bin is not nearly full. If a plastic cover sheet is not
 

available the fumigant dosage will need to be increased to compensate for
 

surface loss.
 

NOTE: It may be desireable to surface treat the grain in the bin prior to fum

igation to prevent immediate reinfestation of the surface grain.
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FIGURE 1 FORMULATO CALCULATE THE QUANTITY OF MAIZE 
IN ROUND STORAGE SILOS 

r
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FIGURE 2 DOSAGE AND DISTRIBUTION OF PHOSTOXIN FOR
 
BULK STORED MAIZE
 

The quantity of grain to be fumigated should be determined as indicated
 

in figure 1 and the type and condition of the storage structure determined.
 

The fumigant dosage based on type of storage and temperature is obtained from
 

Appendix VI-7.
 

The total amount of fumigant to be applied is determined by multiplying
 

the the quantity of maize (metric tons) by the number of tablets per metric
 

ton.
 

Assume (as in the example in figure 1) that 198 MT of maize are stored in
 

a cylindrical metal bin (Batter-type) with a grain temperature of 180C. 
These
 

conditions would indicate a dosage rate of 5 tablets per MT and a total need
 

for 990 tablets. Further assume that the infestation is uniformly distributed
 

throughout the grain mass. 
To obtain an effective fumigation the tablets
 

should be as uniformly distributed throughout the grain mass as possible. 
In
 

the example, distribution pattern as foll.,ws.
 

1) Divide the bin into sections.
 
2) Use 16 probes per section.
 
3) Dispense 15 
tablets per probing at 15 cm. intervals.
 
4) Four sections with 16 probes each and 15 tablets per probe would dispense


960 tablets. The remaining 30 tablets should be scattered over the sur
face covered with a polyetheylene sheet.
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• • 0 15 tablets per probe 
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WAREHOUSE SANITATION CHECK LIST
 

Name of Warehouse Date_'_
 

Location
 

Warehouse manager Inspector
 

WAREHOUSE UTILIZATION
 

1. Products stored
 

2. Storage space: Capacity Area
 

CONDITION OF WAREHOUSE PERIMETER
 

1. Loading and unloading areas Yes No
 

a. Accumulations of grain or grain products
 

b. Accumulations of debris
 

2. Weeds or tall grass present
 

3. Trash piles and junk present
 

4. Evidence of rodents (Burrows, etc.)
 

5. Birds nesting or roosting under canopies
 

MAINTENANCE OF WAREHOUSE EXTERIOR
 
Yes No
 

1. Canopies in need of repair
 

2. Holes in walls where bird can enter
 

3. Holes in walls at ground level to admit rodents
 

4. Do doors fit tightly when closed?
 

5. Broken windows present
 

6. Windows (open) without screens
 

7. Does roof leak?
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MATNTENANCE OF WAREHOUSE
 
Yes No
 

1. Do floor areas need cleaning?
 

2. Accumulations of debris, equipment or junk in warehouse
 

3. Do walls and/or overhead areas require cleaning?
 

4. Is rodent bait or broken glass on floors?
 

GRAIN STORAGE PRACTICES
 

1. Are grains stacked against walls?
 

2.Are grains stacked on floors?
 

3.Are stacks of grain less than I meter apart?
 

4. Are fertilizers, chemicals, pesticides or materials with strong
 
odors stored next to grains?
 

5. Are broken bags of grain in itacks?
 

INSECT CONDITIONS
 

1. Moths seen flying in warehouse - _ 

2. Insects or worms:
 

a. Crawling on floors
 

b. On outside of bags
 

c. In bags of grain
 

3. Insect tracks seen in dust
 

4. Explain any "YES" above.
 

RODENT AND/OR BIRD CONDITIONS
 

1. Rodent pellets seen on floor or on bags - 
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2. Rodent chewed bags in stacks 

Appendix VI-7 

Page 3 

Yes No 

3. Rodents seen in warehouse 

4. Rodent tracks in dust 

5. Bird droppings on floor or bags 

6. Birds seen in warehouse 

7. Explain any "YES" above. 

GRAIN HANDLING PRACTICES
 

1. Are all grains inspected when received at the warehouse?
 

2. Can warehouse personnel identify grain infesting insects?
 

3. Is grain fumigated when insects found?
 

4. Is grain fumigated when received for storage?
 

5. Do warehouse personnel report evidence of rodents, insects, and
 
birds?
 

PEST CONTROL
 

1. Who performs peast control?_
 

RECOMMENDATIONS
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Republic of Zaire
 
National Economy Department
 

INTERDEPARTMENTAL DECREE NO. 0015/74
 
TO FIX THE PRICE OF CORN FLOUR
 

Commissaire d'Etat A l'Economie Nationale, 
and 

Commissaire d'Etat A l'Agriculture, 

Considering the Constitution,
 

Considering the Executive order of March 20th 1961 con
cerning prices,
 

Considering the AE/13 decree of January 14th, 1964 con
cerning wholesale and retail cost price fixing for locally produced goods;
 

Considering the AE/023 decree of March 6th concerning
 
fixing of cost prices for the industrial producer;
 

Considering the AE/422/0024 decree of October 7th, 1967
 
fixing the maximum purchase prices from producers of the harvested and culti
vated products in Republic of Zaire;
 

Considering the AEI/422/0053 decree of March 18th, 1968
 
fixing maximum prices for imported and local products;
 

Considering the CAB/EN/0027/75 interdepartmental decree
 
of June 22nd,1973 fixing minimum purchase prices from corn producer and peanut
 
producer in the Republic of Zaire;
 

Reconsidering AEI/422/0054 decree of March 31st, 1968
 
concerning the wholesale selling price of corn flour coming from Zambia to
 
Shaba region. 

D E C R E E 

Section 1 : The selling price of corn flour when leaving the flour 
mill is fixed as follows: 

- Z. 80.80/ton 

- Z. 4.65/60 kg in sack 
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Section 2 : Wholesale selling price is fixed to: 

- Z. 91.60/ton 

- Z. 5.50/60 kg in sack 

Section 3 : Detail sale price is fixed to t 

- Z. 108/ton 

- Z. 0.11/kg. 

Section 4 : AEI/422/0054 decree of March 31st, 1968 is repealed. 

Section 5 : The present decree will be in force when signed. 

Kinshasa, April 27th, 1974 


