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PREFACE

In response to the request of the Government of the Republic of Zambia,

the Governmeﬁt of Japan decided to conduct a basic design study on the Construc-
tion Project of Constructing Food Grain Storégehouses_and entrusted the study
'Eozthé Japan International Cooperation Agency. The JICA sent to Zamwbia a study
team;beaded by Mr. Mitsui Matsuéu, Assistant Director, Second Economic Coopera-
tion Di#isiong Minisﬁry ol Foreign Affairs from May 13 to Juné 8, 1984.

The team had discussions with the officials concerned of the Government of
Zambia and conducted a field survey. After the team returned to Japan, further

studies were made and the present report has been prepared.

I hope that this report will serve for the development of the Project and

contribute to the promotion of friendly relations between our two countries.

I wish to express my deep appreciation to the officials concerned of the

Government of the Republic of Zambia for thelr close cooperation extended to
the team.
September 1984

#/Aé;(fﬁf<éi jf?CZf’)Zz:;ﬂr

Keisuke Arita

President

Japan Internaticnal Cooperation Agency
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SUMMARY

The Repdblic of Zawbia became independent in 1964, Since then it has taken a
policy Lo emphasize agriculture for_economic as well as political independence
to free 1tself from the mono-cultural economy which relies on the export of
.mlneral products, maluly copper. In recent years, however, the ratce of food
self- suff1c1ency has been dec1eas1ng under such unfavorable conditions as the
rapidly increasing urban population,. 1nsuffic1ent investments in agriculture
due to the lack of forelgn CUrrEHCleQ, a drought, ete., 1In Zambia, food grains
are produced by. the traditional peasant farmerq who are engaged in self-
sufflclent agrlculture, emergent farmers who raise some cash crops and commer-
cial farms which produce falm products on a large scale. Maize which is the
staple food of Zamb1a, dccounts for about 80 / of the grain consumption in that
country. While it is mainly produced in Lentlal Eastern and Southern
Prov1nces,_the productlon in ‘Southern Prov1nce has drastically decreased due to

the drought which recently hit the country.

The distribotion of these food grains begins by the Cooperative Marketing Unions
which buy them from farmers, To meet the demand within the province, the
Cooperative Marketing Unions directly sell grains to the consomérs. To meet
demand from outside the province, the National Agricultural Marketing Board
(NAMB) buys the grains from the Cooperative Marketing Unions, transports it

oputside of the province and then sells it to the millers.

Dufing the above distribution processes inﬁolving traosportation and storage,
however, crops undergo large losses both in quality and quantity.‘ This acceler-
ates the Eali of the food self-sufficiency rate. According to the report of
the survey which was recently conducted by the Government of Zambia and the FAO,
an amount equlvalent to about one month's consumption is 1ost during distribu-
tion each year. The majorlty of these losses is reportedly attributable to

inefficient storage and handllng facilities.

In Zambia, the indoor storage facilities for food grains are insufficient,
Although storagehouses are being constructed under_the asgistance of foreign
countries at present, the number of storagehouses is very small. As a result,
most of the gralnq are stored outdoors plled up in the field. These undergo
big losses 1n quallty due Lo direct sunlight rain, and moisture from the

ground and in quantity due to such pests as insects, rats and broken bags, etc.
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Under such circumstances, the Government of Zambia has planned the construction
of grain storagehouses and has requested the Government of Japan for financial
cooperation, in order to decrease the losses during the distribution process

and to secure a smooth distribution syétem.

In responsc to ﬁhe request, the Government of Japan, through the Japan
International Cooperation Agency, dispatched a basic design study team to the
Republic of Zambia in May, 1984 following the prelimirary survey in March, 1983.
The basic desigh study team discussed concretely the details of the request
with'the officials of the Government of Zambia concerned and carried out field
surveys on the proposed sites. The study team analyzed the results of its
findings after returning to Japan and completed the Basic Design, whose oﬁtline
appears below, for the construction of food grain.storagehouses at the three
sites, Chambishi in Copperbelt Province, Masansa in Central Province and Mtirizi

in Eastern Province among the seven sites proposed by the Government of Zambia,
The study tcam has selected the above three sites for the fellowing reasons:
1. Chambishi

Being in Copperbelt Province, which covers a large consumption area, this
is an important depot of carge collection with a large volume handled.
However, it has no sheds for maize at all. All of the maize is stored out-

doors on open hard-standings (concrete floors on which to stack up grains).
2. Masansa .

This is én‘important depot in Mkushi District, a major productidn area.bf
maize in Central Province. It is located almost midway between Coppérbelt
Province and Lusaka Province both of which are conéumption areas. There-
fore, its location is ﬁery advantageous for transportation. As a storage
facility, however, it only has storagéhouses with a capacity of 3,000 tons.
Since there are no open hard-standings at all, most of the maize is stored

on wooden racks laid directly on the ground.
3. Mtirizi

Among the depots in Eastern Province, this is located the nearest to Lusaka,

the capital. Alsoc it is very close to the highway. Maize production in

A



this area has been rapidly increasing in recent years.

Neverthaless, the storage conditions there are poor, one storagehouse (450

tons) and one open hardstanding (900 tons).

The table below shows the outline of the basic design.

Chambishi Masansa Mtirdizi
(Consumption {(Production (Production Total
area) area) area)
Storage capacity )
. 10,000 5,000 4,000 19,000
in tons
Building area 1629.25 x 2 :
in m? - 3258.5 1629.25 x 1 1335.25 x 1 6,223
One-storied
Structure steel-frame ~- do - - do -
: structure
Portable conveyor 8 3 3 14
Piesel generator
- 2 2 4
for conveyor
Inspection
apparatus for 1 get 1 set 1 set 3 sets
grains

This construction project of food grain storagehouses requires 17 months

including 5.5 months for detail design, preparation of tender, selection of

the construction company after the exchange of notes and about 11.5 months

for the construction work .

The construction of all-weather type storagehouses at the aforementioned

important sites in consumptibn and production areas are expected to help

Zamhia to promote its agricultural policy by greatly contributing to reduce

the losses caused during the food grain distribution processes in that

country.
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Chapter 1. INTRODUCTION

The Republic of Zawbia became. independent in 1964, and Dr. Kenneth Kaunda of
the United National Independence Party (UNIP) was elected as Zambia's first
president. Since then, the Republie of Zambia has been striving to construct a
new nation proclaiming a national political philosophf based on humanism underx
the sfrong leadership of the president, who also leads the UNIP, Zambia's one

and only political party.

The nation's most iwmportant policy invelves economic as well as political
iﬁdependeuce. Thus the Government of Zawbia is dmplementing its agricultural
policy the most strenuously aiming at self«safficiency in food along with the
improvement of its copper industry on which the nation has traditionally

depended.

In 1980, the Government of Zambia announced the Operation Food Production
Program to achieve self-sulficiency in food. However, the outdoor storage of
food grains which is traditional, causes significant logses in both quality and
aquantity during distribution. To reduce such losses during distribution,
therefore, it is one of the government's most important agricultural policies

ta urgently construct all-weather type storagehouses.

Under the above circumstances, the Government of Zambia is currently construct-
ing storagehouses under the financial assistance of Canada, the EC, Australia,
etc. As a part of this program, it has also requested the Government of Japan

for financial cooperation to construct food grain storagehouses.
ln concrete terms, this request involved the following food grain storagechouses.

A. Consumption areas

Chambishi, Copperbelt Province Capacity: 15,000 tons

Chingola, Copperbelt Province Capacity: 5,000 tons
B, Production areas

i) ~ Central Province

Priority 1 Masansa Capacity: 7,500 tons

2 Serenje Capacity: 5,000 tons



ii) Eastern Province

Priority 1 Chadiza ' Capacity: 6,000 rons
2 Sinda " Capacity: 5,000 tons
3 Mrirvizi Capacity: 5,000 tons

In response to Zambia's request, the Government of Japan studied the background
of the project as well as ascertaining the content of the request by dispatch-
ing a preliminary_study team through the Japaﬁ International Cooperation Agency
(JICA) in March 1983 and has studied how cooperation should be in implementing on
this project. As a result of this, the Basic Design Study Team, headed by .
My, Mitsui Matsuzu, Assistant Direttor, Second Econonic Cooperation Division,
Economic Cooperation Bureau of the Ministry of Foreign Affairs, was dispatched

hetween Mdy 15 and June 5, 1984,
. Investigations conducted by this team included:

1) Ascertainment of the content of the request.

2) The study of the background of the project, such as the grain distribution
system, etc., and the collection of the materials and information required

for the project.

3) The on-site survey of the actual conditions of grain storage and of the

construction conditions of the proposed sites.

4)  The study of existing storagehouses and of the actual assistance by other

foreign countries.

5) The study of the construction conditions and transportation conditions for

matexrials in Zambia.

In addition to conduclting the above studies, the stﬁdy'team held discussions
with Zambian side on fundamental items of this projeét. It also visited the
EC headquarters in Brussels and its agency in Lusaka to make adjustments with
the EC, which is ﬁlanning a similar assistance. The study team explained its
objectives and the results of its survey and held discussions with the EC

personnel.
The material in the appendix includes the minutes of the discussions, the list

of the study team, the officials of the Government of Zambia concerned and the

schedule of survey.
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This report amalyzes the contents of the discussions and of the field survey
cdnducted, information and the collected materials, and evaluates the effect
of this project on the improvement in the grain distribution system in Zambia
to draw up a basic design which has the most adequate scale and content of

installations.

-11-
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Chapter 2. BACKGROUND OF PROJECT

2.1

2.1.

1

Generai Conditions

Natural COndifions

Landlocked Zambia, being situated in the southern part of.the African
continent, is surrounded by Zimbabwe and Botswana to the_south,'Tanzania
and Zaire to the north, Malawi and Mozambique to the east, and Angola and
Namibia to the west. The country lies from longitude 23°E to 34°E and
from latitude 9°S to 18°S. The country's total area of 750,000 km® makes

it about twice the size of Japan.

The land is foughly divided into the low land area 500 m or less above

sea level in the basins of the Zambezi River which flows along the south-

ern border and of itszbranch, the Luangwa River; the flood plain in the
upper reaches of the Zambezi River in the west; the basin of the Kafue

Rver; and the Plateau which occupies most of the nation's land.

Excépt'for the low lahd'along the Zambezi and.Luangwa and for the moun-
tains lying on the Tanzanian and Malawi borders, ‘most of the land con-
sists of a gently sloped plateau from 1,000 to 1,500 m above sea level.

It is a savannah where high grass and bushes ETOW.

The country belongs:to the tropical savannah climate. It is compara-
tively.gool.throughout the year except in the low land. The year there
is divided into the cool dry season from May to August, the hot dry
season from Scptember to November, and the hot rainy reason from
December to March.. The temperature seldom exceeds 30°C. The lowest
temperature in July sometimes drops to 5°C or 6°C. The northern part of
the countfy=gets more rainfall than the southern part. The rainfall,
which is within the raﬁge of from 800 to 1,600 min, supports the country'sg
agriculture. The comtry is sometimes.hit'by droughts, however. The
rain, which is inﬂispensable for a successful crops, is brought by the

northwesterly trade wind from the Zaire Basin. Meanwhile, the south-

easterly trade wind prevails in the dry season.

~15-



2.1

2.1

.2

.3

Social conditions

Northern Rhodesia, a British protectorate, became independent on October
24, 1964 as the Republic of Zambia. The country is very sparsely
populated with about 6 million people'(5,680,000 in 1980 according to
government statistics, 6,220,000 in 1983 according to a government
estimation) inhabiting. an area which is about twice the size ol Japan.
The country consists of 9 provinces: Lusaka, Cooperbelt, Central,
Southern, Western, Northern, Northwestern, and Luapura Province, and

34 % of the population live in Lusaka Province where the capital is
located and in Copperbelt Province where there are a cluster of copper
mines. The population is increasing at the rate of 3.2 % (Government

estimation for 1979 - 1984).

Since the.independence, the Government of Zambia has been striving for
the popularization of education by building educational facilities. As
a result, percentage of sch001 attendance is rising every year. The '
attendance to elementary schools exceeded one million in 1982 (government
statistics). Besides regular elementary and middle schools, there are
vocational training schools, while adult education is also conducted.

The enrollment of the University of Zambia reached 3,600 in 1982.
Economic situation

The Zambian economy depends on the.export of minerai’products, mainly
copper. The export of mineral proaucts accounts fof 96 % of total ex-
ports'(1982 government statistics) and the countries, to which copper is
exported, include the Communist bloc as well as such Western countries

as Britain, West Germany, Japan, the U.S., South Africa, etec.

Amid the recession in world economy dﬁe to the oil crisis in 1974,
however, the demand for copper decreased and its pricé fell. In addi-
tion, the closure of the border until the independence of Zimbabwe and
the closure of the transportation routes caused by the unstable politieal
situations in Angola and Mozambique have accelerated the significant

tall of copper export. Amid the violent inflation which continues, the
economic activities are rather sluggish and the price index rose 19 % in
one year from 1982 to 1983, Under such circumstances, the real Gross

Domestic Product (GDP) per capita has been decreasing since 1976, when

~16-



2.1

4

the copper.production hit a peak (about 700,000 tons per annum)}, In 1983,

it decreased to 674 Kwacha, about 78 % (actual value) of that in 1976

{about 500 dollars).

Although the agricultural population accounts for a very large part,

about 75 % of the gross population, the pfodﬁctivity of the agricultural

- gector is very low, resultiang in the prdductiou of only about 12 7 of

the GDP. This is considered_td be attributable to the mono-cultural
economy which involves the tfaditional dependénce on miniming, maiﬁly
copper. A policy to emphasize agriculture which aimg at the self-supply
of foods and at am increase in the production of farm products for ex-
port to acquire fofeign currencies, has been taken fiom the beginning of
the First National DeﬁeloPment Plan. Also the Second and Third National
Development Plans (1979 _ 1983) include as an important ﬁolicy the pro-
motion of agriculture to achieve their objectives. In‘1980, furthermore,
the Operation Foéd Production Program (1980 - 1990) which gives a longer

prospect than the National Development Plans, was established.

Administrative organization and national plans

The administrative organization of the Republic of Zambia consists of

the Office of the President, the Office of the Prime Minister and 19
ministries. Also the ministers in charge of each local province are
assigned to the Offiée of the Prime Minister. In charge of agricultute
are the Ministry of Agricultﬁre and Water Development, and the Ministry
of Land and Naturél Resources, Many corporatiohs are established in
each ministry as implementing ovgans. The National Agricultdral Market-
ing Board (NAMB) which deals with the distribution of.food'grains belongs
to the Ministyy of Agriculture and Water Development, while the National
Milling Corpération (MMC), for processing food grains, and the Industrial
Developmeﬁt Corporation (INDECO) belong to the Ministry of Commerce and

Industry.

The government established in the Office of the President the National
Commission for Development Planning(NCDP) which draws up national

development plans for each year.

The Third National Development Plan.(1979'— 1983) has ended and the con-

tent of the Fourth National Development Plan which is now being drawn up,

-17-



has not yet been announced. The national development plans stipulate
agricultural reformation, namely the.increase"in food production, as omne
of the most important policies and in 1980, the Operation Food Production
Program which alms at the self-supply of fooeds and at fhe acquisition of
foréigﬁ currencies, was announced. In thls connection, the NCDP controls

the assistance from foreign countries.

~18-



2.2 Agricultural Conditions

2.2.1 Genéré? conditions

(1)

(2)

Cutline of agriculture

Zambia has arable land enough for agricultural production for both

domestic consumption and export. However, only about 5 Z of the

'arable land is cultivated. (The arable land accounts for about 40 %

of the country's total area.)

Major crops are maize, groundnuts, sunflower seeds, millet, sorghum,
cagssava, pulse, tobacco, raw cotton, etc. Also the livestock dn-

dustry is flourishing., From among the above major crops, maize is

grown on more than half of the farm land and its production amoumnt

is overwhelmingly large in.comparison with other cereals. Also
maize is the major self-supporting crop as well as the major cash
crop. As a staple food in Zambia, it accounts for'about 80 % of
that nation's grain consumption and it is also important feed for

livestock.

There are large commercial farms along the railroad between Living-
stone and Copperbelt. At locations far from major traffic routes,
however, the land is only sparsely cultivated and the agricultural

level is not above that of self-sufficiency there.

Agriculture has been sluggish in the past due to the low food nrice
policy which ﬁas taken by the government as a countermeasure.against
the rapid increase in urban population and to insufficient invest—.
ments in.agricultural materials such as- chemical fertilizers caused

by the shortage in foreign currencies.

The méize crop has been poor since 1980 due to the drought. As a

result, Zambla is importing a large amount of maize. As was men-

- tioned earlier, however, vast areas of land remain uncultivated.

It is safe to say, therefore, that there is a large latent agricul-

tural production capacity depending on the development of the in~

frastructure such as transportation, firrigation, etc.
Agricultural policies

Zambia's production structure has traditionally placed emphasis on

the mining industry. This tendency had been prevalent since inde-

~19-



peﬁdence up to 1974, Since 1975, when copper price slumped, how-
ever, the weilght of the mining sector hag éonsiderably decreased.
The welghts of the agricultural and manufacturing sectors have been
slowly increasing instead. The government has taken 'a policy to
emphasize agriculture since the begimming of the Tirst National
Development Plan (1966 - .1970). This tendency has become patrticu-
larly strong since the above-mentioned slump in copper prices.

This policy was handed down to the Second National Development Plan
which followed. Also in the Third National Development Plan (TNDP;
1979 - 1983), the promotion of agriculture ig taken as an important

strategy to achieve its objectives.

In implementing these national development plans, an annual plan is
announced every year. Such annual plans give budgetary measures
and also various objectives of the agricultural production increase
in concrete terms. For maize, the objectiﬁe of the production in-
erease during the 1983/1984 crop season is.put at 12,065,000 bags
(1,085,850 tons) to be produced from a planted area:of 571,000 ha,
Of these 1,080,000 tons to be produced, 8,300,000 bags (747,000
toﬂs) are projected to be bought by the Cooperativés Marketing'

Unions and the NAMB.

While the average annual growth rate.of the GDP is projected to be
3.5 % for 1983, that in the agricultural sector is projected to be
an amazingly high 9 %, rising from 157 million kwacha in 1982 to
171 willion kwacha in 1983. (See Table 1.) Also in 1980, the
Opération Food Production Program (1980 - 1990) which gives a longer -
prospect than the TNDP, was announcéd as a basic policy to achieve -
the selfﬂsuﬁply of foods, to increase the food production for ex-
port, to increase the farmers incomes and to expand the employment

oﬁportunities.

As concrete measures to promote agriculture, there is the Lima
Program, an agricultute promotion activity to cover the traditiomal
- self-sufficient agriculture and the development of large state
farms. 1t is plamned to open state farms, each 200 ha in area, at
two locations in each province. These state farms are planned to
incorporate advanced technologies in organization, schedule, culti-
vation, and farm machinery., This paln is also a ﬁart of the afore-

mentioned TNDP.
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Table 1 Gross Domestic Product (At Constant 1970 Prieces), 1983 Projections
(K'million)

1082 1983
Projee- : Projoc- Planned
1977 tions Actuals tions growth
| rato %
Aaareoate Grogs DomEsTio Propuor :
(GDP) . .. .. .. 1,428 1,400 1,406 1,466 3.6
Sectoral- Braakdown
Agriculture, . o - .. 168 160 157 i71 9.0
Mining mnd.qunrrylng .. . . 470 376 42 434 3.0
Manufacturing ... - .. 41 168 147 148 1.0
" Electricity, gas and wutur ‘. . . b8 Vi 79 83 6.0
Construction .. .. 90 80 C 77 78 1.0
Wholcaale and rctml t.ru.de .. . 97 105 _ 96 97 1.0
Hotels and restaurants R .. 17 26 23 24 4.0
Transport and commumcutlons .. 62 67 GO 61 1.0
Finaunctal institubions .. = .. .. "~ .49 43 36 10 3.0
Real ostate .. .. . .. 45 60 51 | 60 6.0
Business services . . Lo B ¥4 40 40 . 43 8.0
Community, aocm.l and othcr servicos :
including correction for import duties : ‘
less imputed bank charges .. . 199 | 209 213 217 20
Source : TNDP Annual Plan 1983
Table 2 Sectoral Investment 1983
: (RK'million)
Planned Percentage
"Investment of the
1083  total
Agriculture, Lands and Natural Resources .. e 102.6. 10.6 .
Mmmg .. .. O . .. . o 295.1 30.2
I\{anufact.urmg e . .. .. .. .. 149.9 15.4
Eunergy... R 36.4 3.7
I‘ra.nsport a.nd Commumca.txons (mcludmg Roads) . 138.1 14.2
Social Services (Education, Health and Housing) . - 101.9 10.5
Other miscellancous heads (including tourism and Govcrn-
mcntadnunmhnhon .. . .. . .. 150.8 15.5
ToTaL. . .. .. .. .. .. .. 974.8 100.0

‘Source : TNDF Annual Plan 1983
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Tn addition, INDP includes mechanization of agriculture, increase in
producer's prices, improvement in grain storage facilities, promo-
tion of agricultural processing, increase of investments in the
infrastructure of rural areas, revision .of the distribution system,

improvement in the distributioh”facilities, etc,

Table 2 shows the planned amounts of investment and their rates for

each sector in 1983, Meanwhile, Table 3 shows that the actuél reé

sults of investment in the agricultural sector of the TNDP did not

achieve the objective of the plan.

Production of food grains

a. Production areas

Maize is'produced in areas where the anﬁﬁél raintfall is within the
range of 800 - 1,200 mm. The major producing areas lic in Central,
Eastern and Northern Provinces. In p&rticulare the areas along the
main railways from Livingstone to Copperbelt via Lusaka and along
‘the main road from Kapiri Mposhi to Mkushi, in both of which the
soil is comparatively fertile-and the transportation conditions are
good, have well-developed commercial farms .and are major production
areas of maize. Also in areas along main roads iﬁ Petauke and
Chipata Districts in Eastern Province where most of the farms are
small, the maize production has recently been increasing in spite
of the drought. Meanwﬁile, the maize production in Southern
Province which had accounted for a large percentage up to several
years ago, has greatly decreased being affected by the recent

_drought.

Rice is raised in northern areas where the annual rainfaillis
wifhin'the range of 1,200 - 1,300 mnm. It is raiééd, if in a smalil
quantity; also in Eastern and Nestern Provinces. The northern
areas have'suph problems in distribution as the great distance
from markets and the transportation of harvests which becomes im-

possible in the rainy season.

About 2,900 tons of rice'were produced in 1982 and the production
amount rose to about 5,000 tons in 1983. Such a large increase is
‘considered to be attributable to.the_producer's price which almost

doubled,

In areas where the amount of rainfall is small or where transporta-
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tioﬁ conditions are bad, being distant from main roads, agficulture
ie still at the self-suffieient level. 1In these arveas, small farms
raise minor cereals, cassava, ete., . and sell surplus, if any. .
These areas have such a latent production capacity that the produc-
tion-@ill suddenly increase, 1f the infrastructure such as irriga-

tion facilities, roads, etc. is improved.

Production amounts

Table 4 "Planted Areas and Production for Major Agricultural Crops"
and Table 5 "Planted Areas and Major Crops in Provinces" show the

amounts of major crops produced.

In 1981/1982, maize as a food grain had the widest plénted area
with 503,000 ha, followed by 8,380 ha for soybeans, 4,873 ha for
rice, and 3,650 ha for wheat. For crops other than food grains,
the planted areas were 41,130 ha for sunflower, 25,758 ha for raw
cotton, 20,100 ha fof groundnuts and so on. _The yield of méize
per hectare which slightly diffexs frem one province toranother,
was about 1.9 tons oun the average which is quite higher than about
1 ton for neighboring African countries. This is cousidered to be
largely attributable to the introduction of hybrids. However,
this yield is far Below the world's average of 2.8 tons. The yield
per hectare is expected to increase depending on the future in-
crease in agricultural inputs such as fertilizers, agricultural

chemicals, etc.

In the future, Zambia must increase the production of maize to be
domestically c0nsﬁmed_to meet its iﬁcreasing popﬁlétion and maize
for expoft to'dbtain-foreign currencies. There is a great pdssi—
biiity of increasing the maize produecticn in the future because of

the aforementioned vast uncultivated areas of land.
Farm management scales

Farms are classified as follows according to the management scale,

Traditional peasant farmer: 1 ha or less
Emergent farmer: - 1 - 10 ha
Commercial Ffarmer/State farm: 10 ha or more

The number of traditional peasant farmers is overwhelming (esti-
mated at 460,000) and they are at the traditional self-sufficient

agricultural level.
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Table 4 Planted Area and Production

for Major Agricultural Crops

—25_

. : UNIT 1980/81 1981/82 1982/83
- _

CROP DESCRIPTION (BAGS) (ESTIMATED)
Maize Planted Area Ha 493783 503000 564000
g Total Production 90 Kg = 11192000 6000000 12800000
Paddy Rice Planted Area Ha 5362 4873 6300

R ~ Total Production 80 Kg 65770 . 61800 83000
" Wheat Planted Area Ha 3600 3650 4750
i Total Production 90 Xg 131500 - 221700
iGroundnuts Planted Area Ha 33515 20100 42800
o Total Production 80 Kg 190500 112000 253300

 i$unf1ower Planted Avea ‘ Ha . 47156 41130 51600
o : Total Production 50 kg - 379300 410000 440900
{Eéoy beans Planted Area Ha - 4900 8380 10060
= Total Production . 90 Kg 55270 45300 217380
“Seed Cotton Planted Area Ha 36460 25758 44800
= Total Production Kg 17176796 13169966 23000000
_Tobacco Area Planted Ha 2845 12370 3640
= Total Production - Kg 23500 2350000 2000000 . 3000000

Source : Central Statistical Office 1983
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The emergent farmers, having recently emerged from traditional
peasant farmers, cultivate cash crops. Ordinarily they produce

malze, cassava, growndnuts, gorghum, etc.

Meanwhile, commercial farmers and state farms produce large amounts
of farm products on a commeréial basis. In partitular_tbé number
of very large farms having 40 ha or more land, such as. state farms
and Zambia Anglo American Corporation (ZammAnglb), réaéhes=about
800. (See Table 6.) All of these state and private farms are
located near railways or main roads and produce abOQt 50 % of the
total agricultural production-in Zambia} Large farms carry oubt
capital-~intensive productioﬁ by using modérn techniques. They
produce cereals, beef, pork ‘and eggs fbr urban éreas, and tobacco
for export. Under the national development plans, the government
is striving to establlsh state farmS. The state farms thué estab-
lished have achieved 31gn1f1cant results in the development of
each locality during the past several years. Furthermore, ‘they

are expected to flourish as service centers for nearby farms in

the future.
Cultivation,; harvesting and cleaning of maize

Sowing of méize begins about the middle of November in WeStern and
Northwestern Provinces, and about the end of.Noﬁember in. other
provinces, c01nc1d1ng with the start of the rainy season. Mean-
while, the farmers are encouraged to previcusly deeply plow the.
Field from ‘March to April when it still rains from time to time, -
As seeds, such high-yield hybrids as S.R. 52, S.R. 11, Zambia
Hybrid 1, etc. are yidely used. In particular, S.R. 1l is recowm-
wended for areas with a small quantity of rainfall, such as the
southern part of the country. Maize'ripens_aboui ﬁarch when the
rainy season nears its end. It is left as it is until_the‘cob
somewhat dries. Then the cob is twisted off by ‘hand. Tn some
cases, the stalk is harvesﬁed.and is dfied as it is fbr about . 4
weeks then the cob is twisted off. On the other hand some com-

mercial farms use corn harvesters during harvestlng

In fegard to threshing, most of the traditionéi peasant fafmers
use simple implementé, while some use their hands only. ' Some com—
mercial farms have powered thféshers, while éometjthers use thresh-
ing methods of laying the maize {on the cbb)'dn the ground to dry

and then to thresh by driving a tractor on it. .After threshing,

~78~



(4)

foreign materials are removed by sieving or winnowing for shipment,

The purity of the product is not so high, however,

Generally Speaking;;grains are dried naturally rather than artifi-
cially, beeause, in Zambia, maize is harvested in the dry season.
Traditionally, fafmers:store maize on the cob in cribs with good
ventilation., Since maize stored in this manner is prone to be
_sffected by pests or rats, however, the agricultufal extension
- organizations encourage the farmers to store threshed maize in

brick bins with cement mortar.

‘Loss of crops

The Zambian Government has recently taken measures to promole agri-

culture to meet fhe increase in the grain consumption due-to the

" growing population and to increase the production of grains for ex-

port. Efforts have been made fo'expand'the production by heighten-

ing the yield per unit area by intensive agricultural inputs, for

"maize in particular, by introduecing hybrid maize seeds. However,

the biggest defect in Zambia's agriculture involves the large losses
both in'quality and quantity that are caused +in crops after har-
vesting. According to the results of the "Nation-Wide Study of

Zambia's Storage Requirement for. Both Produce and Iﬁput" which was

'condueted by the Zambian Government and the FAO, an - amount which is

equivalent to about one month's consumption has been lost every
vear dufing distribution. The majority of such :a loss is reported
to be -attributable to insufficient storage and handliﬁg'facilities.
The possible losses in quality duriﬁg'storage include decay by
microbes such as mold, etc., due to insufficienf drying, water or
moisture from the outsidé and losses by heat resulted from a rise

in tenmerature by the direct sunlight. Mesnwhile,.the possible
losses in quantity are caused by pests such as 1nsects, rats, birds,

etc._and the crop leaklng through the holes in bags.

In Lambla, crops are mostly stored by being piled up outdoors, and
then covered with tarpaulin sheets.- As a result, they are largely
affected by 1osses in quality due to direct’ sunlight, rainleaks,
m01sture from the ground ete., and by losses in quantlty due to

the gunny hags breaklng induced by ‘the above causes, animals eating

‘grains, etc. As was mentioned earlier, the loss caused in this

manner is eqsivalent to about one month's consumption every year.

—29~



(5}

These losses can be largely reduced by storing crops in sheds and

by apprepriate control of storage. Such measures will have a sipg-

nificant economic effect.

Supply and Demand of Foods

Table 7 shows the relationship between the proddction of and the
demand for maize in 1982 and 1983 based on NAMB material. The de-
mand for maize was about 1,0305000_tonS‘(ll,407,969 bags including

farmers' own consumptionj, while the total produgtion was about

840,000 tons (9,278,612 bags) leaving a difference of about 190,000
tons. By gubtracting the imported amount of about 130, OOO tons
from this value, a shortage of about 60 OOO tons is left Although
the distribution amount in 1983 had been_pIOJected to be about
800,000 tons, according to the study results, h0wevér, the_Coopera—
tive Marketing Uni@ns aéﬁually bought 5,900,000 bags (531,000 tons)
of maize. While the NAMB bought 3,586,000.bags (322,740 tons),
inciuding'3,550,0b0 bags (319,500 tons) bought from the‘Cdoperative
Marketing Unions and bought 36,000 bags (3,240 tons)'directly from

farmers in 1983.

‘Zambia had been an exﬁorter of maize from 1973 to 1978. It became

an importer in 1979, however, due to continuously poor crops caused
by the drought. In 1983, it imported 950,000 bégs (85,500 touns) of!
majize from Zimbabwe and also 450,000 bags (40,500 tons) from Malawi
respectively, for a total of 1,400,000 bags (126,000 toms). Of the
1,400,000 bags, 460,000 bags ﬁere iﬁported on a conmnmercial basis
and 940,000 bags were grénted as assistaﬁce from the US, the

NetherlandS, FL WFP, etc.

Maize is transferred between prov1nces for adjustment of surplus
and shortage. Table § shows the actual results of such. transfer in

1983.

According to the World Bank's report in 1981, the world's aﬁerage
of the annual food grain consumption.per capita_ié 362.1 kg (1976 -
1979). However, the annual food grain consumptlon per capita of

middle-income African countrles, south of the Sahara (including

' Zambla), is 148.5 kg, or less than half this level.

Accordlng to the Food Strategy Study 1981 (Table 9), announced by

the Ministry of Agriculture and Water Development, the grain
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qupply per capita in 1980 was 138 kg, By addiug 30 kg (10 kg in
grain equivalent) for cassava to this Value, a value which is almost

equal to the afore-mentioned level (148.5 kg) is obtained.

Table 7 Sufficiency and Deficiency for,
Maize in Provinces

(Unit 90 kg Bag)

Pfovince Estimated consumption - Total bfoduction " Balance

(a) . _ ' (b) - 1 - (@

Northern 608,993 864,787 255,854
Luapula 353,243 . 68,785 | -284,458
Central 1,260,576 2,604,518 | 1,343,939
Eastern 1,924,918 | 2,784,956 . 860,038
Lusaka 1,739,698 335,757 -1,403,941
€. belt 2,353,907 235,157 2,118,750
Southern 1,937,348 2,191,273 - 253,925
Western 888,670 115,748 ~772,922
N. Western |. = 340,676 = 77,634 ~263,042
Total- 11,407,969 9,278,612 ~2,129,357

.'_Source : NAMB
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Table 9 Food Consumption and Food Supply
per Capita per Annum, in Kg.:

Food group . Consumpticn | “Supply
- | 1967 1975 1967 1975 1980
Maize flour 111 106 121 116 107
Wheat flour. 9 15 9 18 24
i;;ﬁi?m/Millet_ 1513 16 K 7
Fresh Cassava 40 36 37 33 30
Vegetables 33 33 33 33 13
Fish — fresh - 8.1 . 9.4 9.7 9.6 7.3

- dried 7.4 7.9 - S -
Meet — fresh beef 6.6 5.3 17 16 13

_ others 7.4 7.9 - - -
Fruits 12 11 12 11 12
Groundnuts g 2.7 s 7 6.7
Pulses _— 2.4 3 1.9 2.3
Swéet Potatoes 3.1 2.9 3.8 3.4 3.3
Fat 2 3.4 3 1.8 4.3
Sugar 7.3 8.6 16 17
Milk - Fresh 4.3 8.4 8.1 - 7.7 6.2

Source: Food Strategy Study,.Ministry of Agriculture &

Water Development, 1981.
2.2.2 Distribution of food grains

(1) Grain .distribution system

Major food grains distributed in Zambia include maize, wheat,

' sofghum, millet and rice, . Méize accounts for 95 Z or more (ékclud—
ing imported gfains) of these grains. These grains had been mono-
polistically handled by tﬁe MAMB under the Ministry of Agriculture
and Water Development since its establishment on September 1, 1969.
As a result of the fevision of the NAMB's functions which was car-
ried out to maintain close cooperation with the Cooperative Market-
ing Unions which had handled similar duties, the Cooperative_Market~
ing Unidns'in each proviﬁde took over the distributing function in

each province from the NAMB in March 1982 and have been carrying
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out the duties since then. Therefore, the NAMB is currently in

charge of the ditribution between provinces.

(2) Distribution amounts of food grains

Table 10 shows the distribution amounts of major food grains in

each year.

Table 10 Marketed Agricultural Production
(Selected Crops in Metric Tons)

1978 to 1982

CROP ' 1978/79 1979/80 - 1980/81 1981/82 1982/83

Maize 657,000 331,255 382,988 693,480 510,525
Groundnuts 6,777 2,693 _2,253 ' 2,649 628
Sunflower 11,355 12,869 | 28,279 18,738 20,115
Wheat 6,400 4,322 6,670 8,250 2,800
Paddy Rice 2,970 1,686 2,511 2,779 2,888
Soy Beans 2,844 1,274 3,510 1,743 13,321

Sugurce: Nation-Wide Study of Zambia's Storage Reqqirements

For maize, from 60 to 70 % of the total production is expected to
be on the distriburion route. During the past several years, the
demand for maize could not be met by the domestic production only.

As a result, Zambia depends considerably on imported maize.

Table 11 includes the maize import in 1983. The actual amount of
the maize export from 1971 to 1978 are as follows and no maize has

been exported thereafter.

1971 (year) 8,598 (ton)

1972 1,896
1973 | 50,086
1974 111,212
1975 16,621
1976 8,803
1977 25,606
1978 61,284
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(3) Distribution system for maize

The diagram below shows the maize distribution system from the pro-
ducer to the consumer. The dotted lines indicatc the duty range of

" each of the Ceoperative Marketing Unions and the NAMB.

| Cooperative Marketing || - NAMB ’ !
. ' Union b |
| .
L} !l I
| il Province depots Province depots .
7| Buying depots l/; District dePoFS (Production areas) (Consumption aveas) I
| — 8o !
20% | . J
45% T T T T
Traditional peasant -farmers Millers Millers
and emergent farmers (in the same province}
Distributors ‘| Distributors
Commercial farmers 5537

and state farms : ) .
‘ Consumers I l Consumers

Production areas . Consumption areas

(4) Natieonal Agricultural Marketing Board (NAMB)

The NAMB which exclusively controls the distribution of major food
grainsg in Zambia together'with'the Cooperative Marketing Unions was
established on September 1, 1969. According to "NAMBOARD TODAY"

published in September 1987, its functions are:

(1) Purchase, storage and salé of the farm pfoducts designated by

the Ministry of Agriculture and Water Development

(2) Purchase, sale and distribution of agricultural materials and

equipment

(3) TImport and export of farm produéts, agricultural materials

and equipment
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(4} Provision of storage and distribution facilities for the
designated farm products and agricultural materials and equip-

ment

(5) Measures required for the adequate distribution of the desig-
nated farm products and for the adequate supply of agricultural

materials and equipment in the designated areas

Or March 31, 1981, the NAMB largely delegated its authoritiES to
its branches in conformity to the policy aiming at the decentrali-
zation of power. - Also the provincial duties were transferred to
the Cooperative Marketing Unions in each province. The current

duties of the Cooperative Marketing Unions are:

(1) Purchase of farm products from farmers and their sale within
thie province

(2) Sale of maize to the NAMB for transfer to the outside of the
province '

(3) Purchase of agricultural material and equipment from the NAMB

and their distribution to farmers-

The domestically produced maize which is bought by the NAMB through
the Copperative Marketing Unions accounts for about 80 # of the
total distribution amount. The remaining 20 % is sold within the

province by the Cooperative Marketing Unions.

Table 12 shows the actual results of the sale of maize by the NAMB.

'The organizational chart of the NAMB headqﬁarters is given for

reference in. "Appendix 5."

Prices of marketed food grains

For agricultural development, the policies of the Government of
Zambia are, firstly, to achieve the selfmsupply of major farm
products and, secondly, to produce grains for export. To achieve
the abdve goals, it has been taking for the past several years a
policy to increase investments in agriculture, the production of
farm products, and their distribution amount by giving the farmers
incentive for production increase by raising the official purchase

prices of farm products which had hitherto been maintained low.

. This tendency is appérent in Table 13 which shows the fluctuations

in the maize price in 1979 onwards.’
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(N

On the other hand, it is essential for public welfare to supply low-
priced foods to low-income consumers in urban areas who are increas-
ing in number. The financial burden to compensate for the margin
to keep the consumer price for maize fairly low, as shown in Table

15, has become a problem.

The Minisfry of Agriculture and Water Development draws up tHe draft
for the producer's price. Then the Cabinet approves and announces
it.. Normally tﬁis is done in April before the harvesting year so
that it is reflected ou that year's crop. The Cooperative Mafketing

Unions buy maize from farmers at this purchase price.

Purchase firom farmers

The Cooperative Marketing Unions in each province collect harvested
maize from the farmer except for the farmers' own consumption via

buying (satellite) depots for the NAMB.

Each buyin g depot which covers about 10 farwmers or about 1,000 bags,
is installed at such a location that the distance from the farthest
farmer does not exceed 4 miles. At the buying depot, the inspector
dispatched from the Cooperative Marketing Unions inépects the guality
and weight of the maize. At present, the quality is checked
viéually, while the weight is meaéured using platform scales or

spring scales, 1f the'qﬁality turns out to be unacceptable, the

inspector instructs the farmer to dry and clean the maize again.

A receipt is issued when the delivery is over. Then a check is
issued'ftom:the Cooperative'Mérketing'Uniohs afterwards. The

farmer can cash his check anytime in a city bank.

Since Zambia has no allocation system for delivery, each farmer
decides by himself on the amount to be sold. The customer is

1imited to a branch of the Cooperative Marketing Unions, however.

Qﬁality of food‘gfains and inspections

The Natiomal Agricultural Marketing Act stipulates the inspection

standards and methods for food grains. The inspection items for

maize include moisture, extraneous matters, colored grains, insect-

damaged grain, diseased grain and so on. According to the inspec-—
tion results, maize is ranked into 5 grades, i.e., A, B, C, D and E,
Maize ranked A, B, or C is used as food, while that ranked D or E

is used as brew and feed materials. There is an official purchase
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‘price margin, if small, between cach of these grédes. (Sce Table

13.)

The ‘quality and weight of maize are inspected each time the Coope-

rative Marketing Unions buys it from the producer, the NAMB buys 1t

- from the Cooperative Marketing Unions and the Miller buys it from

the Cooperative Marketing Unions or the NAME.

For weight, sampling inspections are carried out using platform
scales or truck scales installed at some of the NAMB depots.

For qﬁality, meanwhile, the inspector decides on whether the maize
is acceptable or not is most cases by his own intuition because of
the lack of test apparatuses. As a result, the QUality is prone to

a wide dispersion. It is désirable to install more test apparatuses.

- Fumigation of food grains in storage

Maize which is being stored is fumigated.

Methyl bromide is used in fumigation. The pile of maize is covered
with a viﬁyl'sheet which is fixed on the floor with sand bags.

Then methyl bromide gas is injected into the cover and it is tightly
covered for 24 hours. The chemical is used in the followiﬁg stand-

ard quantities which are stipulated by the TPI of Britain.

Temperature Chemical quantity
1o - 20°¢ 54 g/ton or 36 g/m°
20°C and over 36 g/ton or 24 g/m?

The fumigation is implemented about twice a year for the maize which
is stored for about oneyear and about three times a year when there

are many insects.

To prevent insects from entering after the fumigation, the'pile sur-—

faces are sprayed with the actellic liquid agent.

The following three NAMB pest control offices implement the fumiga-

tion,

1 Pest Control Office Lusaka (Headquarter)
2 Pest Control Office Ndola

3 Pest.Control Office Monze -

One fumigation team is assigned to each pest control office. It

implements fumigation by visiting'the depots (including those of
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the Cooperative Marketing Unions) in the areas under 1ts control.

"Each of the ahove pest control offices is in charge of the follow-

ing provinces.

1) Central, Eastern and Lusaka Provinces _
2} Copperbelt, Northern, Northwestern and Luapura Provinces

3) Southern and Western Provinces

It is difficult to-imélémeht'fumigation gsufficiently, since each

team covers tcoo large an arvrea.

As a countermeasure against rats, the rodenticide "Finale" is used

under the guidance of the pest control offices.

Grain consumption

The staple food in Zambia is white maize milled and cooked into

paste. The powder is called "mil meal," while the cooked dish is’
called 'nshima." Depending on the powder mesh, there are two kinds,
i.e. breakfast (porridge) meal énd roller meal, The former which
is made of Finer powder, is more expensive than the latter by about

20 to 30 %.

Table 16 shows the retall price being maintained fairly low in con-
formity to the low-price policy for major foods. The milled maize
is pécked into a vinyl bag with a capacity of 25 kg or 50 kg and is
retailed through an official distribution organ.(ex. the Consumer's
Buying Cooperatives of Zambia). There are ﬁo restrictions on the
purchased quantity, It sometimes happens, however, that maize

temporarily disappears from shops.

Table 16 Average Urban Retail Prices of Food

Unit Dec 78 | Dec 79 | Dec 80 | Dec 81 | Dec 82| Dec 83
Breakfast Meal | 25 kg | 6.10 6.10 | 6.10 6.88 | 6.37 | 11.20
Breakfast Meal 50 kg 9.00 9.00 9,00 13.26 | 16.19 21.75
Roller Meal 25 kg | 2.39 | 4.00 | 4.00 5.47 6.77 8. 80
Roller Meal 50 kg | 4.66 | 7,90 7.90 | 10.45 | 13.00 | 16.90
Bread 800 g | 0.33 0.33 0.41 0.53 | 0.53 0.53
Rice Tkg | 0.46 | 0.55 0.55 | 0.70 1.69 1.71
Plaiu Flour Lkg | 0.26 | 0.26 0.37 | 0.56 0.56 0.66

Source:

Consumer Price Statistics, September 1983
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One person consumes about 110 kg'each year. Récently the maize

conéumption per capita has been decreasing, while the consumption

‘of wheat flour, odls and fats, sugar, etc. has been increasing.

(See Table 9.)

Trénsportation of food grains

Nofmally, trucks are used to transport food grains-within one pro-
vince (buying depot - district depot - province depot). In rural
areas, the transportation is not.smooth because of the bad roads in
additibh to the shortage in tricks. - This teﬁdency is barticularly

apparent in the rainy season.

For transportation between provinces, railways are used in most
cases to transpdrt grain from its production areas in Southern and
Central Provinces to ifs conSumption areas in Copperbelt Province.
Trucks are used to transport grain from Eastern Proﬁince to Lusaka,

because these provinces are not connected by railway.

The transportation rate using trucks is 0.12 kwacha pér ton kilo-
meter. Meanwhile, the transpbrtatiqn rate uging rdilways decreases
as the disténcg inereases. Therefore, railways are used where they
are available notwithstanding the cost of transhipmént. Tt takes

very long to tranship grain from one railway to another, however.

Table 17 Cost of Transporting Maize and Fertilizer by Zambia

Railways after the Increase in Rate in April 1984

NEW RATE PER NEW PATE PER

KILOMETERS ton. km. KILQMETERS ton. km.
KON K N

1.100 0 - 20 550600 0 - 05

' 100.150 0 - 11 600,650 0 - 05
-~ 150.200 0 - 08 650.700 0 - 05
200.250 0 - 07 .~ 700.750 0 - 05
250.300 0 - 07 750.. 800 0 - 05
300. 350 0-07 800850 0 - 05
350,400 0~ 06 850.900 D - 05
400.450 0 - 06 900.950 0 - 05
450,500 - 0 - 06 950.100 0 - 05
500.550 . 0 - 06 '
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Usually, maize is transported in gunny bags Anet welght 90 kg, gross
weight 91 kg). When a silo ovmed by the NAMB is used maize which
is brought in bags is 1nJLcted into it in bulk. Tt is also trans-

ported from the silo to the mill in bulk,

In 3933 4,140,000 bags.(373 000 toné) of domestically produced
maize were transported across prov¢nc1al borders. In.the same year,
additional 1,400,000 bagb (126 000 tons) were 1mp0rted into Zambia.
Therefore, a total of S, 540 000 bags, or about 500,000 tonq, of

maize were transported between prov1nces or from_forelgn countrles.

Table 8 shows the breakdown of the tramsportation between provinces.

2.3 Present Conditions of Storagehouses and Assistance Programs

2.3.1 Present conditions of existing 5t0rageh0ﬂses

(1)

1)

2)

Food storage'facililies
Owmership

The food storage_facilities are roughly classified into those in
the férmér's stage, those in the:distribution.stage, and thaose in
the processing stage reapectlvely. For storage in the distributiOﬁ
stage, the oificial organs for grain, namely the Cooperative
Marketing Unions and the NAMB, own silos, storagehouses, and open
hardustandiﬁgs-(concrete slabs on the ground): for outdoor storage
to piay their own roles. For_storage.in'the proceésing stage,
there are silos and storagehouses for storing materials and pro-
“ducts, that are owned by mills. ~Thig basie¢ design study.covers

the storage facilities in the distribution stage from among the

above storage facilities.
Functions

The buying and disttict depots belong to the Cooperatiﬁe Marketing
Unions which buy grains from Farmers, and transport and sell them
within the pfovincé. A buying depot has a character of a junction
to transport grains bought Erom farmers to a district depot.
.However, it sometimés.étores grains. for 3 to 4 montﬁs_defending on
the tfansportatiom condition. A district depot.stores the food
gralns which were collected from the buying depots before they are

sold within the province or are bought by the NAMB, Conéequently,
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thé ‘above buyjng and dlstrlct depots are storage facilities in

production areas.

The proviﬁce depots, which Belong to the 12 NAMB branches distri-

buted throughout the countr&, are located at important points along

. the main roads and railways connectlng production and consumption

areas. Some province depots are located at the junctions between
production and consumption areas, while others are located in con-
sumptibn-aréas. The former are located in places to facilitate
the transportation between provinces, such as-the transhipment
point from truck to freight car. Thé“latter; the majbr role of
which is the'acCeptance and storage 6f:cargos to supply raw
materials to mills, require a large amoﬁnf of operating stock.

Therefore, they have large storage facilities.
Present state of storage facilities

In Zawbia, maize is mostly'stOYed outdoors, while it is stored in
silos in bulk or in sheds in bags in some ‘parts of the country.
Outdoor storage has been possible because such favorable natutral
conditions as the temperature which is comparatlve]y low and the
ralnfall which is falrly small w1th about 1,000 mm a year in most
of the land, though situated in the tropics, being covered with a

highland savannah from 1,000 to 1,300'm above sea ievel. It can-

" not be denied, however, that this has been a major cause of losses

in both. quality and quantity.
1 Buying depots,

In buying depots,maize bags are usually piled up on logs which
are laid crisscross in two level on the ground (called a "wooden
.rack"), covered with sheets. The maize bags are piled up in
rare cases, on a open hard-standings with a capacity within the
range of from 200 to 400 tons. Generally speakLng, the road
‘conditions. are bad. However, the buying depots are located in
. plétes'wheré tfansportétion is ﬁossibié using tractors or small
to medium:trucké. In some of these places, Lransportatlon be—

comes dlfflcult in the rainy ‘season.

-2 District depoats

_The_stéte of the facility considerably differs from one depot
to another, Normally, maize bags are piled on open hard-

standings (concrete slabs with a gfound.élearance of 30 - 60 cm,
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with a capacity of 2,000 - 5,000 tons), or on above—mentioned

wooden racks covered with waterproof tarpaulin sheets. Maize

bags are rarely stored in sheds.

The maize bags are piled up on open hard=standings or wooden
racks into a shape which vesembles:a house with a hipped roof.
The height sometimes reaches 20 bags in the vertical section
and 20 to 25 baps at inclining section. Tn such cases, the

height to the top of the stack reaches over 10 m.

The piles are covered with tarpaulin sheets to protect them
from the sun and rain. -When the maize bags are piled up on the
wooden rack, the maize contained in the bags at the bottom is

prone to be damaged by the moisture absorbed from the ground.

Fven in open hard-standings, moisture sometimes rises through
the cracks in the concrete slabs and damages the maize bags at
the bottom in a similar manner. Most of the district depots

have a capacity within the range of about 5,000 to 20,000 tons.
Province depots

Unlike district depots, most of the province depots use open

hard-standings. Also those which are located along railways

are equipped with sidetracks for freight trains for long-haul

transportation. The province depots include three silos (Monze,
Lusaka, Kitwe) that were constructed by Britain before the in-
dependence, and also the three gilos (Ndoia, Kabwe,'Chisamba)
that were constructed by Yugoslavia in 1973, These are not
fully utilized, hbwever, due to the aged mechanical'equipment,

cracking of the silos themselves, etc.

Capacities of storage facilities

In Zambia, the present grain storage capacities are ll0,0dO tons
for silos,_ZOS,OOO tons for one-storied storageﬁouses including

those being planned under CIDA's (the Canadian International

Development Agency) assistance and 640;000 tons for outdoor storage

facilities (open hand-standings) respectively. Thus the indéor

storage facilitieg have a very small capacilty.

When the maize bags are so many that all of a them cannot even be
piled upon the open hard-standings at a buying depot or a district

depot, the excess maize bags are sometimes piled up .on logs. The
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~capacity of this method is not included in the above data,

The capacify of one-stovied storagehouses of 205,000 tons include
190,000 tons for the storagehouses that are being biilt under the
éssistance of the CIDA and 15,000 tous for the storagehouses owned
by the Cooperative Marketing Unions. The former include 50,000
tons in Lusaka and 10,000 tons in Mumbwa in Central Province
respectively, for which thé storagehouses have already been con-
structed and put to use, The remaining 130,000 tons are accounted
for by those being constructed and by those the construction of
which is planned to be started soon and completed by 1985. In
addition to these 150,000 tons, the CIDA plans to construct one-

storied storagehouses with a capacity of 85,000 tons as indicated

below.

Phase 1T

Western Province: 5,000 tons
Luapura Province: ' -5,000 tons
Phase TII

Northern Province: 25,000 tons
Eastern Province: 35,000 tons
Westérn Province: 15,000 tons

The 15,000 tons of the storage facilities owned by the Cooperative
Marketing Unions are those in Luapura Province (180. tons), Western

Province (7,965 tons) and Northwestern Province (7,110 tomns).

The CIDA's storagehouses are being coastructed under the authority
of the NAMB. The management of those which become district depots
will be transferred to the Cooperative Marketing Unions after com—

.pletion.-

Table 18 shows the capacities of the storage facilities now exist-

ing and under comstruction.

(2) Fluctuations in stock

Harvesﬁing of maize reacheé its peak in April to May in Zambia. The
ha£vested maize is at first cbllected at the bﬁying depots and then
is sent to the district aepots. Genérally speaking, the stock at
the districf depots is at .a minimum from the harvesting season to

immediately'before its collection and is at a maximum from 3 to 4
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vable 18 Existing Grain Storage Facilitles and’

Capacities Owned by Namboard and C.U.

Shed owned

. Open r Shed by CIDA
Province Hard-standing Silo by C.U. 7 :
'Southern . ton toh ton ton
Livingstone 55,800
Senkebo 2,250
Mayoba 2,250
Bow-wood 2,700
Kalomo 14,400
Tara 5,400
Choma 45,000 40,000
Pemba 18,000
Monze 32,400 14,400 20,000
Kaleya 27,000 20,000
Mazabuka 25,200
" Nega-Nega 2,700
Lusaka
Chipongwe 2,700
Lusaka 58,500 14,400 "50,000
Central
Karubwe 27,000
Chisamha 45,000 22,500
Kawavasa 18,000
Munmbwa 10,800 : 10,000
Natuseko 31,500 22,500 S
Chankwaksra 5,400
Kakulu 1,800
Kapiri-Mposhi 28,800
Mkushi 11,700 - 25,000
Copper Belt '
Bwana Mkubwa 50,400 22,500
Kitwe _ 14,400
Chambeshi 54,000
Wester 16,200 7,965 _
Fastein 18,000 25,000
Nothern 9,000 _
North Western 3,600 7,110
Luapula . 14,580 180
Total 640,080 110,700 15,255 190,000
Sou?ce : Namboard

=50-



2.3.2

months after harvesting around August to September,

The stock at each province depot seems to reach its maximum and
minimum at different times depending on the condition.of the crops
in the prodﬁction areas, the_tfansportation conditions, the operat-
ing conditidns of the mills. Usually, the stock is stable, however.
It seems that about 10 % of the stock is carried forward into the

next season.

Table 19 shows the stocks when they are at wminimum throughout a

year.

Assistance programs of foreign countries to construct food grain

storagehouses

Various foreign countries and international organizations have plans to

assist Zambia in constructing storagehouses as follows.

b)

Canada

The Government of Canada is assisting Zambia through the CIDA in con-
structing storagehouses. JTts program, which is divided into Phases
T, I and IIT, involves the comstruction of storagehouées for maize

and fertilizers. The breakdown is as follows. (See Table 20.)

For maize, all the storagehouses in Phase I have béen.completed éx—
cept for the one In Choma, with a capacity.bf 40,000't6ﬁ5, which 1is
plannéd to be completed before the end of 1984. The storagehouses
in Phase LI ‘in Monze and Mkushi (AS,QOO_tons in total), now under
construction, are planned to be compietéd by the end of 1985. The
construction of the one in Kaleya is plénned to start soon. The
above. covers a total of 190,000 tons. The storagehouses in Phase II
in Solwezi and Mansa (10,000 tons in total) and those in Phaée I11
(75,000 tons in total) are planned té be completed at tﬁe end of

1985.
EC

The EC has constructed storagehouses for fertilizers, seeds, agri~-
cultufal imﬁlements and chemicals, etc. and houses for the staff
members of the depot at 11 locations (13 locations according to the
initial plan). At present, it is offering to assist the Zambian

Government in the field of storage. In response to this offer,
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Table 19 National Agricultural Marketing Board
Grains Marketing Division

Stock Position of ABC Marize as at 25-05--84

INTAKE. 24 INTAKE 22 INTAKE 22
DEPOT W/MAIZE Y/MATZE W/MATZE TOTAL
{1983 crops) { IMPORTS) { IMPORTS) '
LIVINGSTONE 18,739 - — 18,739
MONZE MAIN 120 - - 120
MONZE. STLO 23,300 69,367 - 92,667
SUB TOTAL 42,159 69,367 - 111,526
CIDA SHEDS 13,241 - 13,461 . 26,702
LUSAKA MAIN 69,119 ~ 62,718 131,837
LUSAKA SILO 66,002 - 7,419 73,421
SUB TOTAL 148,362 - 83,598 231,960
CHISAMBA STLO 7,420 - - 7,420
NATUSEKO SILO 608 - - ' 608
KAPTRT MPOSHI 992 - - 992
* SUB_TOTAL 9,020 . - . - 9,020
B/MKUBWA MAIN 55,550 - - 55,550
B/MKUBWA STLO 53,215 - - 53,215
KITWE $ILO 12?086 - - 12,086
CHAMBESHT - 105,167 - = - 105,167
SUBTOTAL _ 226,018 - — 226,018

SUMMARY'

SOUTHERN 42,159 69,367 - 111,526

LUSAKA 148,362 : - . 83,598 231,960
CENTRAL . 9,020 | - - - 9,020
COPPERBELT 226,018 - - _ 226,018
EASTERN - - - -
LUAPULA 20,451 - _ - 20,451
N/WESTERN 21,770 - - 21,770
WESTERN 42,674 ' - - : 42,674
NORTHERN - - . - _
TOTAL 510,454 69,367 ' 83,598 663,419%
“Maize in Transit (between DEPOTS) is not included ' Source @ NAMB
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Table 20 CIDA' Asgistance Program.

~53~

LOCATLON CAPACIPE%I?EE TONS CAPi}(;'IL{TI.“‘f’I%gE?ONS
PHASE 1
Lusaka Lusalca 50,000 -
Central Mumbwa 10,000 -
_ Southern Choma 40,000 17,500
Fastern Chipata 10,000 7,000
g Katete 5,000 7,000
" Lundazi 5,000 3,500
n Petauke 5,000 3,500
PHASE 2
Southern Kaleya © 20,000 -
" Mazabuka - 7,000
0 Monze 20,000 7,000
Central Mkushi 25,000 17,500
" Natuseko - 7,000
" Mpika - 3,500
North-Western Solwezi S,dOO 3,500
Lujpula Mansa 5,000 3,500
Northern Kasama - 3,500
PHASE 3
Northern Mwenzo 10,000 3,560
" Isoka 5,000 -
Y Kasama 10,000 —
" Mbala - 3,500
Eastern Sinda 10,000 -
" Chadiza 5,000 ~
" Lundazi 10,000 3,500
. Chipata 10,000 -
Westemn Mongu 10,000 -
" .Kalabo_ 5,000 -
TOTAL (IN TONS) 275,000 101,500



the work inside the Government to draft the formal request will.be

finalized around October this year and the government 1s expected

to Lhereupon submit a formal request to the EC,

The EC, which has a considerable amount of data from past eXperience
of assistance in constructing storagehouses in Zambia, does not con-
sider re-study necessary. Therefore, it will decide on the construc-
tion site, scale, etc. only by perusing documeénts ineluding the
proposed report on storage of food'crops, fertilizers and processing,
expected in October 1984. If internal proceedings such as submitting
of the draft assistance program to the headquarters, the acquisition
of approvals from related department, etc. are successfully carried

out on schedule, the construction could start sometime after June

1985.
Other countries
i) Australia.

Australia granted construction materials for 15 prefabricated
_steelﬂframc storagehouses with a total capacity of 8,500 tons.
The comstruction of these storagehouses were carried out by the
NAMB because the assistance was limited only to construction

materials.
ii) West Germany

West Germany plans to implement a study soon to rehabilitate the
6 aging silos that are located at major collecting and distri-

-buting centets.
iii) World Bank

To form a part of the Southern Province Agricultural Development
Project, the World Bank is constructing 60 fertilizer storéhouses
with a capacity:of 12,000 tons in total in rural areas in South-

‘ern Province through FAQ at present.
iv) Saudi Arabia

Saudi Arabia had planned to assist Zambia in constructing 20
storagehouses with a capacity of 50,000 tons in major production
and consumption areas of maize. This hﬂsinot yet materialized,
however, due to the_restrictioms on capital on the Zambian side,
since Saudi Arabia will only grant required capital after Zambia

constructs them.
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v)

Czechoslovakia

Czechoslovakia had'planned to construct silos with a capécity of
11,900 tons. This plan has not yet materialized edither, since

thé assistance system was similar to that of Saudi Arabia.
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Chapter 3. OUTLINE OF PROJECT
3.1 . Objective of Project

Sincé'indépeh&encé, zambia's ‘economy had largely depended on the mining
industfy,-mainly copper. Due to the instable fluctuations in.infernational
cdpper prices in recent years, however, it was imavoidable for Zambia to
switch from a'relianée 0n copper. Under such circumstances, the Government
of Zambia takes an agricultural: promotion policy as one of the most impor-
tant items to achieve economic gelf~support in its Third Natidnél Develop~-
ment:Plan.(1979 —= 1983)._-In 1980, furthermore, it announced the Operation
-Food Pr¢duction"P;6gram‘(1980 -- 1990) to achiéve self-sufficiency in foods

and for the agriculture to earn foreign currencies.

Nevertheless, the production amount significantly decreaséd being affected
by the populatién'inérease in Zambia and by the drought-which recently hit
the‘whole of Africa. As a result, Zambia has to import a considerable
amount of maize, which has been its major crop, to cover the insufficiency
of domestic production. In addition, since most of the crops are stored
outdoors in Zambia, large losses of grains have been caused both in quality
and quantity, tﬁus this has become an obstacle to the grain supply. 1Lt
will be necessary to improve the grain distribution system by decreasiﬁg
_the losses . caused  during storage in ordef to achieve the-selfnsﬁpply of

foods and the objéctives of the agricultural policy.
This project involves the comstruction of all-weather type storagehouses
which meet the actual situation in Zambia and which provides the equipment
required for effective cargo handling and quality control to achieve the
above objectives.

3.2 Project Qrientation

3.2.1 Selection of project sites and'setting of scales

To select the project sites requires consideration of conditions related

to the food supply-demand, distribution and the construction.
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¥ood gratn storagehouses in productlon areas should be those that can
collect grains produced in nearby areas as soon as: possible after harvest.

ing and can store them under the best storage conditions until they are

shipped to the conbumptlon areas. Therefore, the se]ectlon requ1rements

For a project gite of a storagehouse in a productlon area depends on the

grain production, the storage capacity, the transportation conditions,

etc., 1n each area.

Meanwhile, the objective in constructing a stofagEhouse.in‘cthUmption
area is the stable supply of foods to nearby'eonsumption areas. For this
purpose, the storagehouse should Store“grain as the_adjuetmeht'stock. _
which are brought in from the produetion'areaéfwithdut‘deteridrating‘thei{
qualicy. Therefefe, the selection requirements for the project site of

a storagehouse in a consumption area depend on the storage capacity, the

consumption amount in nearby areas, the transportation conditidms, etc.

Regarding the setting of scales, all of the prOJect sites planned in
this project lie on the premises of existing depots, Therefore the
peint is to what degree the outdoor storage.facilities at’ these depots.
sheﬁld be turned into indoor storage facilities in consideration of the

conditions of location for these depots.

For the above reasons, the fluctuations in the estimated stock as time
goes by should be observed by monitoring the state of the cargo  arival
and shipment each moﬁth. It would be ideal to construct a'etqrageheuse
with a capacity to meet the maximum estimated storage volume throughout
the year obtained in this manmer. In this case, there ‘would scarcely be
any need for outdoor stofage, if the cafgoiis adequately handled.
However, in order to cfficiently utilize instrument, it would be desira-

ble to plan for a capacity for only the rainy season in December onwards.

Discussed below are the selection of each project site and the setting

of scales.
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3.2.2 - Current’ grain distribution at propdsed'sites
(1) Chambi shi

The depot at this.prdposed site which is in Copperbelt Province,
a 1arge'cbnsumption area, occuples an important position as the
depot”in’a'cdnsumption area. It has railﬁay sidetracks and also
is near the highway. Though a large amount maize arrives and is
shipped_in_ffeight cars and trucks,. there are no sheds for maize at
all..At present, all of this maize is stéred on the open hard-

standings (600,000 bags; 54,000 tons).

ﬁotwithstanding the fact that a total 258,000 tons of méize are
transferréd from other provinces, there are silos with'a capacity

of 36,900 tons, open hard-standings with a capacity of 104,400 tons
ohly.and no sheds at all .in this pro#ince. Under such circumstances,

.the need for constructing a storagehouse seems very urgent,

To decidé'on the optimum scale of the storagehouse to be constructed,
the amdunts‘bf arrival and shipment in each month from April 1983 to
March 1984 were surveyed on the sife,'and-the amount of stock each

imonth was estimated as follows. The table below shows the results.

Table A

Opéning sfock Arrival Shipment. g;oiiniﬁ end gigsing
. 'ton' ~ ton " ton ton ton
Jan. 11,000 6,700 | 7,100 10,600
Feb. | . 4,100 4,900 9,800
Mar, | : 8,600 [ 8,500 9,900
Apr. N 7,200 8,000 9,100
May . 10,600 8,300 | 11,400
Jun. | | 12,400 7,100 16,700
Jul, h 11,000 7,100 20,600
Aqg{' | | 11,500 | 11,800 | 20,300
sept. | | 9,700 | 10,700 | 19,300
oet. | 4,100 7,100 16,300
Nov. . 6,700 | 12,000 | 11,000
" Dec. | 7,900 7,900 | 11,000 11,000
Total 100,500 | 100,500
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According to the above table, the maximum monthly stock is 20,600
tons at the end of Jﬁly. In regard to the indoor storage ‘in the
rainy season in December onwards, however, the amount of stqck'from
the end of November to the end of December.is_ll,OOO tons. Based
on the afore-mentioned concept of deciding on the scale, therefore,

the optimum scale is estimated to be about 11,000 tons.

Meanwhile, the table below shows the results of the estimation of

the average amounts of arrival and shipment in each month during the,
5 years from 1979 to 1983, Accordingly, the amount. of stock durlng
the period from the end of November to the end of Mdrch is estimated
to be within the range of 9,300 -- 11,200 tons, or almost equal to

the afore-mentioned optimum scale of about 11 000 tons,

Table B
Opening stock | Arrival Shipment :ggéiznii end Closiﬁg stock

Jan. 10,700 6,400 6,800 10,300

Feb. 5,600 4,700 11,200

Mar. 6,900 8,100 10,000

Apr. 7,200 7,600 9,600

May 7,200 7,000 | 8,900

Jun. © 10,100 6,800 12,200
gl 11,000 6,800 16,400

Aug. 6,500 11,200 11,700

Sept., 12,000 10,200 13,500

Oct. 8,500 6,800 | . 15,200

Nov. . 5,500 11,400 | 9,300 .

Dec. 8,800 7,500 10,600 10,600
Total 95,700 95,800 ' '

Table A indicates the amount of stock at the end of the rainy season

(the end of March) at 9,900 tons, while Table B indicates it at

10,000 tons. 1In view of effectively utiliziﬁg the storagehouse,

therefore, it is possible to store all the volume 1ndoors in the

rainy season in a storagehouse with a capac1ty of about 10,000 tons.

In Copeerbelt: Prov1nce, there are grain silos with a tatal
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(2}

éapaeity of 36,900 tdns which include 22,500 tons for Bﬁana Mkubwa
énd 14,400 tons for'Kitﬁe; This agcounts“far 26% of the tofal
storage capacity in Cdpperbelt Province. ' Thus the province has a
much higher ratio of silos than other provnnces.' It is more advan-
tageous to Store graln in silos in bulk than to store Lt in bags
with respect to cargo handling efficiency and to_handllng cost,
Thiefdre; it is possiﬁie to improve the utilization fécfof of the
storagehouse in_Chamﬂishi by adjusting the arrivals and'shipments

between these silos.

In consideratidn of the above points, the optimum scale which is the
most effitient_and which brings about the largest investment effects

in Chambiéhi Depot was determined as 10,000 tons.
MASANSA

The dépOt at this proposed site is an important base in Mkushi
District which is é major -production area in Central Province as well
as Kabwe District. This depot is on a gravel road 70 km from the
highway connecting Kapri Mposhi and the Tanzanian border. There
aré.no obstacles to truck transportation., Its location is advantage-—
ous in that the railways cén be used to traﬁspdrt grain to Copper-
belt .and Lusaka Prov1nces which are large consumption pr0v1nces via

Kaprl Mposhi. (trucks are used up fo Kapri Mposhi).

Since there is not even one open hatdwstanding, however, the whole
amouﬁt'is_stored on wooden racks at presenlt. Consequently, the

need for constfucting a storagehouse which can prevent the grains
from the losses both in quality and quantity during storage is urgent.
For- the optimum scale of the storagehouse to'be‘constructed, the
amounts of arrival and shipment each month in 1983 weré.surveyed on
the site. _The:table below shows the_smounté of arrival and shipment,
and the_ambunts of stock at the end of each month that were esti-

mated based on the data thus obtained.
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Opening stock Arfival Shipment g;oginiﬁ end | Closing stock
ton ton | ton - ton Tton
Jan. 6,800 2,100 4,700 a
Feb. 2,100 2,600
Mayx. 1,400 1,200
Apr.. 800 400
May 400 0
Jun, 4,700 1,800 2,900
Jul. 9,400 7,200 5,100
Aug. 11,200 5,400 10,900
" Sapt, 9,300 5,400 14,800
Oct. 1,400 3,600 12,600
' Nov. 2,900 9,700
Dec. 2,900 6,800 6,800
Total 36,000 36.,000

‘estimated to be 14,800 tons at the end of September.

According to the above table, the maximum amount of stock is

The capac1ty
of the storagehouse to be constructed, however, will be 9,700 tons
whlch is equivalent to the amount at the end of November in order

to store all grains indoors in the ralny season in December onwards.
In consideration of the fact that Masansa Depot already has

exlsLlng prefabricated stolehouseq with a capac1ty ‘of about 3,000
tons, the most economical and optimum scale is estimated to be about
6,700 tons.
Mkushi District durlng the past 5 years (1978 —— 1983) are 113ted

Meanwh13e the total amounts of maize purchased in

below.

1978/79 359,697 (bags)

While there is

1979/80 271,074
1980/81 691,586
1981 /82 644,555
1982/83 887,000
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total amount purchased in this district, i.e. 887,000 bags (79,800
tons), in 1982[1983. Since a productlon 1ncrease of about 10% is

: projected_for_1983/1984,l rhe total amount purchased is estimated

'_at about_980,000 bags (88,000 tons). Assuming that Masansa Depot

o handled 40% of'this amount, it handles.slightly over 35,000 tons.

Therefore. the amount estlmated to be collected i.e, 36,000 tons,
whth was used in deciding on the scale, 18 Judged to be appropri-
ate.  In Mkushi, storagehouses with a capacity of 25,000 tons arve
planned to.he completed soon under the CIDA assistance. After the
completlon of these storagehouses, Mcushi District ﬁill have a
falrly high pelcentage of indoor storage capability. In view of
the dlstrlbutlon throughout Mkush1 District, it is expected possible
to make shlpment adjustments between the depots in the district.
The table below shows the stocks that are obtained by 1ncre351ng

the shipments from September to November in Masansa Depot by 15%.

Opening‘stock Arrival | Shipment i;oignii end Closing stock
_ ton ton ton | | ton - - ton
Sept. 10,900 9,300 6,200 | © 14,000
Oct. 1,400 4,100 11,300
Nov. 13,300 8,000 8,000

Namely, it is expected possible to reduce the stock at the end of
November to ahout 8,000 tons. In consideration of the fact that the
existing storégehouses have a ‘capacity of about 3,000 tons, the
‘economical and éppropriate-capacity ig estimated to be 5,000 tons.
Meanwhiie, the total amount of stock in.December onwards can be
Storedlindoors in the new_storagéhouse.

It is expected, therefofe, that the amount of the outdoor storage

in the rainy season in this area can be considerably reduced, the
storage condition can be largely improved and that the losses in
quality and quantity'oan be drastically reduced, by delaying the

shipment and by effectively utilizing the storagehouse.
(3) Mtirizi

The'depot at this proposed site is located in an area where the

maize production has been smoothly increasing in recent years. The
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‘need for constructing a storagehonse can

be seen as urgent when the
fact that there are only one open hardstand;ng (900 tons) and one

storagehouse (450tons) as the storage facxlltles is conq1dered

Presently, most of the crop is plicd up outdeoors on wooden racks.

Turthcrmore, this depot has the advantage of being located the

nearest to Lusaka of the depots in Eastern province, in addition

to the location conditions mentioned later. For the optimum scale

of the storagehouse fo be constructed, the amounts of arrival and

5h1pment in each month in 1983 and the amounts of arrival estlmated
for the further were surveyed on the site. The table below shows the
the estimated amounts of arrival and shipment and those of stock
at the end of each month that were caleulated from the data thus

obtained.

Ope@ing stock Arrival_ Shipment g;oiﬁniﬁ end Closiﬁg étOék'
ton - ton ton |. ton |- -ton
Jan 1,800 ' 1,800 | 0
¥eb. |
Mar
Apr.
May
Jun 100 100
Jul. 900 - 1,000
Aug. 3,600 1,800 | - 2,800
Sept. 9,000 2,700 9,100
Oct. 2,700 2,700 9,100
Nov. 800 3,600 6;300 .
Dec. 4,500 | 1,800 ' 1,800
Total 17,100 17,100 '

Nymba Pistrict in which this depot is located, is véf? fertile '
and has much rainfall. 1In éddition, its production amount has'beén
increasing every year affected by the poor crob in thé.southern
part of the country due to the recent drought, The estimatéd
production amounts of maize in the district during the past 5 years
are listed below. The productlon is expected to further increase

as the storage faL111L1es are improved.
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1197879 7,540 (ton)

1979/80 7,060
1980781 23,540
1981/82 30,450
1982/83 31,780

The amounts of maize brought in the depot during the past 5 years
increased 2.5 times during the same period as shown in the table
below. This means that the amount has increased at a rate of

about 267Z per annum,

1978/79 -~ 4,880 (ton)
1979/80- 7,490
1980/81 8,440
1981/82 7,110

1982/83 12,260

Théreforé, the afore-mentioned ambﬁnﬁ estimated to be stored, i.e.
'175100 tons, is judged as appropriate. According to the abo#e
“table, the maximum amount of stoek each year is estimated to be

9,100 tons from the end of September to the end of October. 1In

congideration of the indoor storage in the réiny geason in Decemberv

onwards, the amount to be stored will be about 6,300 tons at the
end of November. 1In view of the fact that the existing storagehouse

‘has a capacity . of éﬁout'SOO tons,_the'capacity is calculated to be

~about 5,800 tons,

According to this estimation, however, the shipment reaches its peak
in December and the attimated amount of stock drops to a trifling
1,800 tons at the end of December. Therefore, it is not efficient
to construct a stdragehouse with the afore-mentioned éapacity of
5,800 tons. Meanwhile, the table below shows the relatibnship bel—
ween phé amount collected and the capacity of storagehouses (includ-
ing those being planned) at each of the depots in Eastern Province,
Accéfdiﬁg to tﬁis table, the capacities of storagehouses_(including
those being planned) at each of the depots in Eastern Province.

: According'to this table, the capacities of the storagehouse are
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distributed comparatively uniformly.

Amount received - Capacity
(1982/1983) of shed
T T T ton '_ ' ton
Mtirizi 12,qgg_ﬁ_-__ﬁm_wﬁﬂ:;w___A
petauke T 6,700 5,000
sinda = 10,000
Katete 14,800 | 5000
" Sub-total T sis00 | 20,000
Chandiza 10,500 5,000
Chipata 45:000 20,000
Lundazi 46,600 15,000

Mtirizi Depot is the nearest to Lusaka from among
Thus its

In particular,
the. depots in Eastern Provincé. "Also it faces a highway.
]océtion is very convenient for transportatiom. In consideration
of the distribution throughout Eastern Prov1nce, it is expected
p0331b1e to make shipment ad]u%tments between the depots in Eastern

Province. The table below shows the stocks that are obtained by
increasing the shipments from September to November in Mtirizi

'-Depot.by 20%.

Opening stock [ Arrival | Shipment ggoginiﬁ end Sig:&ng
"~ ton ton. " ton ton ton
Sept. 2,800 9,000 3,200 8,600
Oct. -] 2,700 3,300 8,000
Nov. o 800 4,300 4,500 4,500

Accordingly, it is expected pdssible to make the stock at the end
'of'NQVQMber_about 4,500 tons. 1In consideration of the fact that fhe
existing storagehouse has a capacity of about 500 tons, the economi~
‘cal and appropriate capacity is calculated to be 4,000 tons. For the
stock in December onwards, meanwhileé, early shipménts have been

made in the rainy éeasoh'beéause of the lack of indoor storage faci-
lities at present. After the storagehouse which can store the

total amount indoors is completed, it will be possible to effectively
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utilize'the sporagehouse by delaying the shipment. Also for the

'shipmgnt? it is expected that the amount of the crop stored outdoors

~in the rainy season 1n-thi$'area.can be reduced, the storage con-—

dition can be largely improved, and_that'the losses in quality and

. quantity can be drastically reduced by delaying the shipment of the

stock of 4,500 tons at the end of November and by adjusting the dis-
tribution throughout Eastern Province as shown in the fol1owiﬁg

table.

Opening stock | Arrival | Shipment _gﬁoggniﬁ end Sigiing

ton ton " ton | ton ton
Dec. 4,500 | - - 4,500
~Jan. | - 4,500
Feb, - . A ,500
Mar. - 4,500

Apr. 2,500 2,000
" May 2,000 0
(4) - Serenje

The dépot at this proposed site is located in an area where maize

production has been rapidly increasing in recent years because of

having Dbeen less affected'by the drought than the southern part of

the country. All of the producers in this area are traditional
peasant’ farmers. The shipment of each farmer is small and the grains
ave:collected from a considerably wide range reaching to Makatambo

which is Tocated 173 km to the northeast. - Since the grains are

.collected in small amounts from many farms and the transportation is

Cdifficult dﬁe'to_the unfavorable road conditions and to the lack

of trucks, the collection is particularly difficult in the rainy
season. Thus the quality of the crops is prone Lo be damaged by

rain. This frequently occur in production areas. -Although the

Zambian side has requested Japan to construct a storagehouse in this

proposed site and even if a storagehouse is constructed, chances are
small that the crop can be smoothly stored in it before the rainy
season, Threfore, it is considered necessary that the road and

transportation conditions in the nearby areas should he improved
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before anything else. In consideration of .the above facts and the

construction mentioned later, it was judged that

poor location for

Serenje Depot will not be appropriate for the site of this const-

ruction project of food grain storagehouses.
3.2.3  Physical and geographical condition for proposed sites
(1) Chambishi in Copperbelt Province

The Zaibia Railway owns the land at this proposed site and: the -
NAMB has obtained permission to use land from the Zambia Railway.

(Appendix 8)

'The-site:is adjacent to the existing depot and has a rectangular
shape with the longer side rapallel to the highway which runs

nearby from the north_to.the soufh. The existing depot has two
éidetracks for freight cars of the Zambia Railway. As a result,.
the site is advantageous for either rail or- truck transporta&ion.

At presenf, the site is a copse with seﬁeral_large trees and- it is
gently sloped with a level difference about 2m somewhat to-the north

from the existing site.

The existing depot has aﬁ office, a lavatory, etc. and also water
supbly'and electric facilities.which are available foﬁ the new
storagehouses, The'existing_sidetracks which are currently.used to
bring in grains, will alsorbe_used for the new storagéhouses.
Judging from the lie and shape of the land, there seem to be no
technical problems as to the extension of these sidetracks.

However, the existing high-voltage cable which crosses the-site
must be relocated. Also trees must be felled, and fhe land leveled
and‘prepared., The study téém has requestéd the NAMB to'coﬁpleﬁe the

relocation and land preparation works before the counstruction work

starts and the NAMB thereupon gave its approval.
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(2)

Storage facilitieé'at'existiﬁg'depot

9 open hard-standings:  fTotal 600,000 bags
(54,000 tons)

One prefabricated Capacity 500,000 sheets

stovagehouse constructed '

uﬁder_Australian'

assistance for gunny bags:

Masansa in Central Province

The site lies dleng a gravel road Erom_?.to 8m in width and about

70 km froﬁ the highway. Vehicles can pass this road even in the
rainy sgaéon._ Also there are no obétaples to truck transportatiom
such as narrow bridges, paths, étc. along this'rbad. Thus there
are’ no particular problems in the tfansportatién of construction

materials.

The site lies along the above-mentioned gravel road and is adjacent

to the existing depot. The site and the land which surrounds it
are owned by the NAMB. It is reportedly possible to further expand

the site, if necessary, up to the front road and on the west,

The portion in which the construction is planned is curvently flat

grassland with no particulary high trees. The existing depot has

neither a paved portion nor a section which is gpecifically allo-

cated as a road.

Storage facilities at existing depot

Three prefabricated 1,000 tons x 3
storagehouses constructed
under Australian

assistance;

One pfefabricated storagehouse

for materials:
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(3)

In addition to the above, there is a vacant lot- for wooden racks.

Mtirizi in Eastern Province

The site, about 30 km from Petauke towards Lusaka, lies on an unpaved
road about 8 m in width, 500 m north of the highway:bet&een Lusalka
and Malawi. Since there are no obstacles to transportation along
the road, large trucks can easily reach this site. The site and
its surroundings have an unobstructed view and the grain bags

piled on the open hard-standings can be seen from the highway.

The NAMB's request involved the construction of a'storagéhouse in
the existing depot. The sité, which is a pentagomn, is flat.

Tt is possible to construct the storagehouse after carrying out

simple land leveling only. Since éxisting buildings and an open

hard-standing are scattered in this depot, however, the possible

location of the storagehouse to be constructed is fairly limited.

All the land is owned by the NAMB, Existing facilities include

the followings in addition to an office about 55 m? in area.

Existing storage facilities

One brick storagehouse: 5,000 bags

One prefabricated storage

yard with roof for equipment:

One open hard-standing: 10,000 bags (900 tons)

In addition to the above, there is a vacant lot for wooden racks. -

(4)

Serenjé in Central Province

The site lies on the northern side of a gently sloped hill which
is about 6 km north of Tanzan Highway. There are two roads connect-
ing the highway and the site. Both of them end at this site.

Neither of these two roads is paved{' One of them whiéh crosses a
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river, '1s not available in the rainy season. The other one which
passes through a village, has a narrow path midway. Large trucks
cannot use this road, since there is a narrow bridge about 3m in

width,

ihé proposed site is adjacent to the existing ﬂepqt. Since the
' ptopoged area 1s allocated in the rear éf the existing facilities,
the truck route for carrying graiﬁs in and out will have to be built
through the existing depot. The site which slopes from the south
'to_the north, has a level difference of about 4m, Therefore, the
site has poor conditions in view of flow planning for trucks, such
as the road planning within yard, etc. and of the plan involving

the cargo handling work in the storagehouse.

Since the railway which passes near the site, is on the mountain-
side and far above the site, It is impossible to construct a
sidetrack into the site because of the large level difference.

All the land including the existing depot is owned by the NAMB.

Existing facilities include the followings in addition to an office

about 75 m? in area.

‘Stotage facilities at existing depot

One brick storagehouse 37,000 hags
for fertiliéers, seeds

and agricultural chemicals:

- One piefébricated storagehouse 5,000 bags

for fertilizers and

equipment :
One open hard-standing - " 40,000 bags (3,600 tons)

In addition to the above, there is a vacant lot for wooden racks.
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3.2.4. Infrastructure in proposed sites

1,

Electric power

The main source of power genevation in Zambia is hydroelectric power

generation using readily available water., As a result, Zambia has -

excess electric power for export. Althéugh the main power lines which
connect cities ave well provided, the power distiibution facilities
at the ends of these lines are not sufficient. WNo electric power

is supplied to most of the rural aveas. No utility power is available

‘at the proposed sites in this project except for Chambishi and

-

ii

Serenje,

Reportedly, work is not done during the night at the depots except
for Chambishi. Therefore, the storagehouse interior need not be
illuminated. It is enough to seéure'only‘thé electric power for the

construction work.
1) Chamhighi

=Utility power is supplied to the existing &epot. Tn addition
to indoor illumination, the cargo handling conveyors are driven
by electric power. Utility power could.also readily be made
available at the construction site which is adjacent to the

existing depot, by installing power receiving equipment,

Masansa and Mtivrizi

e
~

Neither of these proposed sites has a utility power supplying.

facility nearby. No electric power is available,
i) Serenje

Electrie power is-suppliéd to a village which is located near

this proposed site. Rlectric power is available by extending

this power line.
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3.2.5

2. Water supply

In Zambia, city waterworks are complete in urban areas where sanltary
water is stably suppllod However, the people in most of the rural

areas rely on public wells. No éity water is available at the proposed

gsites except for Serenje.
1) Chambishi

At the existing depot, a motor-driven pump is used to pump up
water from the well into an elevated water tank. This water is

available for construction,

ii) Masansa and Mtirizi
Neither of these proposed sites has city waterworks. Since theve
is a well nearby from which water is manually drawn, ground
water seems to be available at a comparatively shallow depth and
is reportedly abundant even'in the dry season. Therefore,
‘water for construction could easily be obtained by sinking a well.
iii) Serenje

City waterworks reach a nearby village. These can be extended,
3. Drainage
No public drainage is available at any- of the proposed sites.

Thefefore, water will be drained by seepage into the groﬁnd through

seepage pits in the site.

Selection of project sites artd cépatity of storagehouses

As a result of the study of the current conditions of grain storage and
of construction condltlons at the sites obfdlned through the field
survey, and of the other information and materials collected, the follow-

ing food grain'atoragehouses have been planned to be comstructed.
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