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II. INTRODUCTIO

I. This survey was not conducted u der the best of conditions. A:.:, a matter of fact, a mission
to collect statistical data. and information was organized solely to a few countries of the subregion.
Indeed. only Ethiopia nd Eritrea w re cover . Furthermore. a request for statist ical data. and
infor arion sen to the member States was answered only by a ry small number of countries.

1.1. Overview of the situation of ..est-harvest food losses
in tile East African sub ion

2. Post-harvest f losses in East African countries which coul often attain between two and
five per cent. an storage conditions and location. can no longer remain unnoticed by the leaders
of these countries which ar daily confronted with problems of severe hunger and malnutrition.
Global increased food production is, naturally, the objective of the food security strategy.
However. it is important to preserve and protect food production, considering that a substantial part
of it i lost along the var ious s from production up to distribution. This los is due to the
absence of appropriate pre- and po t-harv st storage and conservation systems.

3. Food losses. u table climate and the development in [he populatio 's increasingly growing
food requircrnen and we need for agro-industrial food processing, ha e aroused the necessity of
not only using the traditional storag syst ms and means which consist, ssentially. of storehouses,
baskets, clay pots, casks. bags or underground holes, despite their proven performance in certain
circumstances. To make up for this, efforts have been made to modernize the storage systems
which very often consi t of silos and stores in which fo products ar toted in bags ph ced on
wooden board ' . Other s stems ha e also been used uch as the piling of bags of foodstuffs in the
open air covered with tarpaulin metallic frarnewor covered with tarpaulin and light metal
hangars.

4. However. most of the e ystems have rur ed out to be inefficient coupled with their hi h
maintenance cost, the on-mastery a the corresponding technology, the lack of experts and the
possibility to popularize them.

5. Losses in stored food products are very often caused by biological factors resulting from
attacks by certain micro-organ ism , insects and oilier vertebrate depredators such as rats. lizards
and birds. Certain storage conditions such as hygiene and storage environment as well as handling,
can also cause food losses and/or impel the action of the above-mentioned biological factors. Other
technological factors such as traditional food processing methods, L'1e lack of sufficient and
appropriate marketing facilities and training also cause post-harvest food losses in the subregion.
It is therefore within the framework of seeking lasting solutions [0 the problem of preventing and
reducing pre- and post-harvest food losses and ensuring better food collection, that this survey was
undertaken.

1.2. Sui ....ey content

6. Takin into account the factors cited above, this survey report comprises six chapters: The
introduction gives an overview of the situation of food security and pre- and post-harvest food
loss in the East African su region. Chapter two analyzes the ituario of food production and

curi y in u e course f these past years. It als id ntifies basic food pr ucrions dod r views
ountry measures taken to increase f d security through iner ed fo prod uction.

T. Chapter three lists out and diagnoses f ad storage and conservation means and systems at the
level of family fartns and centr for the purchasing d istribution and processing of foodstuffs.
Lastly, it analy the ob tacles [Q food st rage and conservation. Chapter four examines the main
factors and the magnitud of food losses in the major foodstuffs stored. It also analyzes national
programmes implemented in order to prevent and reduce post-harvest food losses. The chapter
finally presents facts on the subregion in this area.
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8. Chapter five identifies means likely to improve and strengthen the food storage and
conservation systems as well ali prevent and reduce food losses during pre-and p.Osl-h~~ests . and
collection of food products. The chapter ends with a time-table fo~ the execution ot Ide~(Jfied
projects. Finally. chapter six draws up the survey's general conclusions and recommendations.

n. fOOD PRODUCTION IN THE EAST AFRICAl'\' SUBREGION

9. The survey covers ten member countries of the Common Market of Eastern and Southern
African (COMESA) namely, Burundi, Djibouti. Eritrea. Ethiopia, Kenya, Uganda, Somalia.
Tanzania and Zaire. These countries arc located in the East African subregion which extends to
latiiude 18':' North with Eritrea furthest to the North, latitude 14" South with Zaire furthest to the
South. longitude 12' East with Zaire furthest to the West and longitude 50~ East with Somalia
furthest to th East.

10. This subregion has the following main features:

(a) High mountainous plateaux propitious for the development of a certain number of micro­
organisms such as mushrooms and bacteria. This situation does not provide good conditions for
food storage and conservation:

(b) Fewer possibilities exist for the proper drying of food products, particularly . during the
rainy seasons:

(c) Arid areas in Djibouti and Somalia which impede any expansion of food production in
this region. except in the southern pan of Somalia where. owing to irrigation, sugar cane, cotton
and bananas are eu ivated;

(d) Possibility for vertebrate predators to cause serious damage to stored foodstuffs even
before harvest, in particular. tubers and root crops that are ready for harvest or still to be
harvested: and

(e) Predominance of speculations on tubers and root crops, legumes and bananas whose
storage and conservation conditions are more demanding and more liable to change.

11. The main food crops cultivated in this East African subregion are: cereals such as maize,
wheat. sorghum. rice and millet; tubers and root crops such as cassava. sweet potatoes, potatoes
and yams: legumes such as beans; vegetables; oil seeds such as soya beans. groundnuts, cotton
seeds and palm nuts as well as fruits essentially bananas. Export food crops are also cultivated viz;
coffee, tea and sugar cane, Stock farming is also practised mostly cattle, goats, sheep and pigs;
and finally, poultry and bees. Table 1 below. shows the development of overall food production
in me subregion during Lie period 1991-1995. 1995 production was however provisional. Tables
~. 3 and 4 respeciively furnish detailed data on food production indexes. food production and the
areas over .... hich the main food crops were cultivated during the same period 1991-1995.
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Table I Food production development in [he East African Subregion (1000 tonnes)

Table lea): Burundi and Djibouti

Burundi Dji bouti

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Ce (lOU l) 2 309 299 213 ... .. , ... .., . " ...
Roex crops • when! (tolal) 1,449 1.4 7 1.449 ,124 ... ... ... '" ... ...
Legum (t I) 3n 3 6 376 2S7 J.46 ' " ... ... ... ...

e bi (loW) 220 no 225 210 ... 21 21 21 2! ...
Fruin ([Qta l) \,673 1.735 1.673 1.385 .., ' " ... ... ... ...
Grano total 4,018 4.147 4.022 3.219 ... 21 21 21 22 ...

Tabl 1 (b): Eri and Ethiopia

Eritrea Ethiopi;,

1991 1992 1993 1994 1995 1991 1992 1993 lW-; 1995

CcreaIs (tol3l) 77 20~ 73 -., 6.035 7 . 70 6.956 6,7H 7.0 11-1- ...
R , 1 crop>; & tubers (to ta l) liS 120 109 109 ... 2.078 2.074 1,965 2,018 ....
l.CI:\Il1\ (101..11) 26 35 13 13 13 824 815 802 800 800

V c:gt1ll blcs tolIl} :n 33 ~5 25 .., 59.t S'19 57.t S ...
Fruits lOW S 5 .. ~ ' " 231 2 :l.

., !27 ...
Grand toUl 256 397 284 223 ... 9,762 10.792 10,527 10,344 ...

Table (e): r ya

KCIl~'3 Uganda

I
1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Cereal (total) 1. 0 2.833 2.006 3A~i ~ ,73 1 1.576 I. 43 I,S81 2,031 ....
ROOl m t I} I. ' 51 1.630 I, 1.752 .... 5,268 5.069 5.435 - .9~ 3 ....
Legu ) I 9 215 200 200 _00 ~92 5i2 550 5 2 510

V I total) 643 6- 5 655 655 .... 415 4(1<) 41 3 418 ....
Fruil..~ (I I 924 974 974 974 8,697 8,411 8.838 9,627 I.... ....
Grand IotaI 6,077 6,307 5.5l5 7.062 .... 16,.B 8 16.135 17,117 18.57 6 ....
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R' S In Ii"

1991 1 ')9~ 1<)';13 1994 1995 1991 IY92 1993 1994 1995

) 329 158 156 209 165 .:05

ROO! wbcn ( I) 1.624 1,616 49 41 44 3

(lowl) 216 142 142 13 10 II 12

V 132 120 47 26 47 48

F lolal) 2,85 z 2.655 269 212 _31 207

Gr.and I I 5. 170 4. 691 634 500 4911 7 (

1(c): 11 . and 7.ai

Tanzania Za ire

1991 1992 1993 1994 1995 1991 1992 1993 199 4 ( CJ 9S

Cc Is (lOW) 3,792 3. 538 3.876 3.594 4. 042 I.SIll! 1.589 1.752 1.798 ....
R &: tubers l 11 i . I 7.5 7 3 • ,716 .- 21 ,3 12 21 .035 21.672 2O,4·H ~ ...
Legumes ( ) 42': 31 2 3, 3 360 193 195 196 1911 200

Vegdabl~ (IO I) 1.111 1.046 899 1.001 .... 561 569 577 577 ....
FNi (I 2.05 2.13': 2 .ISS 2,228 .... 3 ,4 11 3, 3 3.5 54 3.6S9 ..
Grand lOb i 15.365 14,608 1 ',S9O 1·1.8·11 .... 26,065 26.867 27, 751 26, 709 .. .

Source: FAO, Production Yearbook. vol. 47. 1993 and vol, 48 1994.

(1) With regard to, the statistics furnished concern PDR Ethiopia up to 1992 and Ethiopia
after 1993. The same applies to all the tables below.

[995 data is provisional.

* FAO estimates: and . _.. non-available or non-existing data.
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2.1 AGRICULTURAL PRODUCTION

2.1.1 Burundi

12. Burundis agricultu I sector represented 48.7 per cent of the GDP in 1991 and 85.5
per cent of the co ntry's e port earnings in 1992. Consequently, in matters of job creation,
production and export earnings agriculture is one of the important economic activities of this
country. Its main food crops comprise tubers and root crops, including sweet potatoes ,
cassava and potatoes; cereals such as maize, sorghum. rice, millet and wheat; legumes such
as dried beans; vegetables; oil seeds such as groundnuts, soya beans and palm nuts as well
as fru its, essent iaIIy, bananas

13. In 1990, food production recorded a slight increase of 1.9 per cent as compared to
1989. owing to good economic and climatic conditions. However. the 1993 production
dropped b three per cent in relation £0 that of 1992 with some slight increase of 4.6 per cent
of that of 1992 as compared to 1990. Nevertheless. the 1992 food production was the
highest recorded over these past years. According (Q data provided in Table 1.1, agricultural
production in 1994. declined by 19.9 per cent as compared (0 that of 1993. Furthermore,
the scanty data available for 1995. reveals that the decline is instead increasing. For
instance. this is the case with millet, sorghum and legumes including dried beans.
Considering the situation prevailing in this country since 1993. agricultural production is
expected to conti ue to decline in 1996 and even during me short rerrn.

14. Dried beans. and b as account for 47.3 per cent of food production in 199.+: while
me production of cereals and tubers and root crops represented 6.6 and 34.8 per cent
respectively. For the same year, food crops occupied more than 70 per cent of arable land
with 19. I per cent for cereals and practically the same percentage for tubers and root crops,
and 32.1 for legumes. Even though agricultural yield increased in 1992 as compared to the
yields of the period 1978-81 ( 29.7 per cent for cereals, 1.2 per cent for tubers and root
crops and lOA for dry legumes). 1994 recorded a generalized drop, in relation to 1995, in
the main food crops some or which fell below the 1989-81 mark. As a matter of fact, it was
remarked mat cereals, tubers and root crops and legumes decreased by 12.7. 10.5 and 16.6
per cent respectively. The increase recorded in food production was due more to the surface
area covered lh- to actual yields.

15. The shortfall noticed in food production during the period 1993-1994, was partially
compensated for by an increase in the 1992/93 food imports and food aid during this period.
This is probably the current situation of Burundi's food production, owing mainly to the
political problems this country is facing. The return to normal conditions of peace and
security are a prerequisite for the resumption of food production activities . The major
guidelines for this country to develop its agricultural sector remain. the promotion of
adequate food production coupled with the promotion of sufficient production of calories and
other nutrients; the dive ification of export crops; the promotion of rural development: on­
the-spot processing of food products; the promotion of regional specialized production and
even subregional trade and. of course, the rerum of peace to the whole territory.

2.1.2 Djibouti

16. As pointed out in paragraph 16 above. agriculture in Djibouti. an arid country
considered much more as a city-State, is practically non-existent, Furthermore, the scarcity
of water resources and unstable climate which make it a desen counrry. considerably limit
any form of agriculrure. In 990 agriculture accounted for 2.8 per cent of irs GDP. The
arable la remain poor and is essentially destined for the production of vegetables. In 1994.
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the production of vegetables stood at 21,000 ,tonnes acc,ording to Fo and Agri~ul~ure
Organization (FAD) statistics. Other speculations can Sl!JI be ma~e and even e~vlsabe.?,
panicul ly, as concerns, the culti~'ation of joj?ba ( a,d~sen plant.' . l~h . roduces Ol~. ~:~ In
Lh rna uf ctur of certain co meuc products, In medicine. and te til I d try and \\ rucn has
a hi h lubricating con nt) ell as palm cabbage (oil date palms).

.7. farming of goats. sheep, camels, - ttle and donkeys. (on a s!naller sc~le). is
Ii I to d e p. It is. howe er , encountering a few obstacl which, part icularly. include
th quit frequent drought d e trad i t ~o ~"hich consid~r the nu ber of.cattle o~ned as
a ouree of lth and n t as a contr ibuti n towards men ed prod uctio n and mcom.e

ruing from peculation. The Government has, however, taken measure~ to p~omote this
ector particularly, b improving the infrastructures through the co trucuon of slau~hter­

hous and a fodder plan . the drilling of wells in favourable ar~ an~ e ~o~~rr~ctlon of
hides and kin drying faciliti and. above all. by encouragmg p~lvate 1~ltlaw.'es. In
. diti n. poultry i considered in Djibouti as a sector with many openmgs which should be
judiciously dev lop d.

2.1.3. Eritrea

18, The agricultural sector is of vital importance to the vast majority of the people of
Eritrea. It is estimated that berween 70 and 80 per cent of the population depends on
agriculture. stock farming and fishing for their income and employment. However,
preliminary national accounts data shows that agriculture . stock farming and fishin,g
accounted for 26 per cent of the nation's production in 1992 while exports dropped. ThIS
situation could be attributed to the unusual conditions prevailing. during these last decades.
in this country which went through a civil war. and to its limited access to external trade.
Indeed. the historical faces of this country, reveal that the agricultural sector as a whole can
contribute a lot more to national production than it is doing at the moment.

19. Eritrea has about 1,200,000 ha of arable land representing 9.9 per cent of the total
area which is 121,140 km2. The main food crops grown in this country are cereals such as
wheat. maize (the most important food crop), millet and sorghum: tubers like potatoes;
legumes like dry beans; vegetables: oil seeds such as soya beans, sesame and groundnuts:
and fruits. Farming techniques are typically traditional. and very few inputs are used. Stock
farming using animal draught also plays an important role in agricultural production.

~O. The good distribution of rainfall in 1992 and the availability of inputs led to the
b lamia! increase of 55.07 per cent in food production for the period 1991 to 1992. This

inereas~ is ~owe~'er low.sin~ most of the obstacles and bottlenecks that the agricultural
sect?r In Eritrea IS exp~f1e [lcIng . have nor been resolved. Furthermore. attacks by insects,
e . vironme ra~ degra. auon and. the poor rainfall distribution dur ing the 1993 farming season
did or mak It p Sible ~o a~tatn the expected food production level during that season. The
area .de moo to t!te eu uva Ion of cer~s and legumes declin d slightly by 0.5 per cent in
relation to tha of L992. thereby causmg to a drop of 28.46 per cent in food production.

21. . The 1?93 dro~ght and ana ~ by grasshoppers during th' period. further damaged
e r mg and in . ertal~ areas and seriously affected livestock de eloprnent accompanied by
he eu ent de~h ot .ab t 40 to 50. per cent in cattle. According to FAOlWorld Food
;r _ r me .FP esum t • cereals Imp~ns s a~ 320,000 tonnes in 1994 out of which
_5:>.: tonne as expected rom f ad ald. In reality, 1994 food production declined by
:!1.) r cent compared t the 1993 pr uction.

2_. For I tuber pnxf~ction topped the li t with 48 per cent including 17.2 per cent
for tat Cereals pr ucu n accounted for 31.7 per cent of food production with 22 per
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cent for sorghum. Le urnes represented 5.7 per cent while vegetables. oil seeds and fruits
represented respectively. 11, 1.8 and 1.8 per cent of is country's food pro uct ion for the
same year 1994. For the period 1993 to 19 ' . ields f tuber (essentially rat ) and
legum r mained u hanged. That of cereals slightly dr pped by 2.4 per cent . In the
course of 1994, (he total area of arable land over which cereals, tubers and legumes were
cultivated was 174,000 ha. represent ing 14.5 per cent; an almost identical area was cultivated
in 1993. Thi haws that a ailable farm land is not fully utilized. It is stirnated that 1995
food production will attain th arne level in 19 .

23. In Eritrea food security is the Government's prime objective to ensure not only food
self-sufficiency but also to sufficiently contribute to its capacity to export, and trade with the
outside world in a bid 0 ensure tha t adequate food can be imported to meet the domestic
food needs of its population . This option. however. constitutes a long process which. in the
intervening time, necessitates short- and med ium-term food aid as shown in table 5 below:

Table 5: De elopmem of food aid in Eritr from 1988-1996 (tonne )

Year Total food Domestic Food Food aid Food imports
needs production deficit received

1998 ~ ~ • 0' a.a. 193,050 107 . 138 ....

1989 A ••• .'.40 188.700 87,280 ......

1990 .... .... 337.500 182.561 ....

1991 ..... ..... 436.000 300,000 . ...

1992 ...... 275.728 190,000 88,977* ....

1993;' 466,000 276.000 190.000 140,000 50. 000

1994 456.000 136.000 320.000 255.000 65,000

1995 494,000 443.000 51,000 ···t 51.000

1996* 470,000 179.000 291.000 191.000 100.000

Source: Eritrea Re ief and Rehabilitation Agency (ERR.A.). charged with the distribution of
food aid throughout the country. Annual Reports; World Food Programme (W"FP).

Est imates . and

Domestic production data in this table seemed to have been overestimated given me
statistical data establ ished by the FAG. See data in table 1 in particular.

24. It also s ms (hat food aid rec ived by Eritrea had d isrupted food prod uction in 1993.
thereb reducing the produc i n and pr ic of agricultural products on the mar ket. This
phenomeno n is not peculiar to this country . Many other countries of the subregion have also
been victi ms. In order to further enhance the growth of the agricultural sector. the
Government is la ing em phas is on a certai number of measures des ig to pro ate and
strengthen. mainly. the institutional framework. extension and research se ices e rural
cred it system . the supp ly of production inputs. agricu ltura l marketing agriculture-oriented
trade as well as to promote pr ivate initiative in the sector.
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2.1.4 Ethiopia

25. Agriculrure is one of the main economic sectors.of Eth!opia. Accor~i g to data from
the United Nations Development Programme (UNDP) In Addis A?aba. agriculture currently
accounts for 40 per cent of the GDP, 85 per cent of export earnmgs a.nd. more than 80.per
cent of jobs. Smaller farms contribute about 90 per cent to agncullu~al production,
Ethiopia's main food crops are: cereals such as maize. wheat. sorghum and ',mllet; tubers and
root crops such as potatoes. yams and sweet potatoes as well as legumes like dry beans.

26. This country's food production in 1991/1992 increased by 10.5 per cent. All groups
of these food crops practically contributed to this increase. On the other hand, 1994 food
production declined by 1.7 per cent in relation to the 1993 production. In 1994, the
production of cereals topped the list with 64.9 per cent, followed by tubers and root ~roPS,

legumes. vegetables and fruits represenring 19.5, 7.7, 5.5 and 2.~ pc~ cent resp.ectIvely.
Regarding the production of cereals and tubers and root crops. a slight Increase ot 1.2 and
1.6 per cent was recorded, respectively. for cereals and root plants. with unfortunately. a
decrease of .22 per cent in dry legumes during the period I993/l 994. According to data
COIl~Cl d on the field. just like forecasts, 1995 would have recorded an increase in the
production of cereals. legumes and oil seeds. The drop in food production in the course of
the period 1992-199~, was compensated for by an increase in food aid and imports durins
tile same period as shown by the data in tables 3 and 10.

27. Cultivated arable land was estimated at 100. ,000 ha. in 1993. Land cultivated
with cereals. tubers and root crops as well a, leaum was tirnated at 9.130.000 ha. or 9.1
per cent. Just like Eritrea, Ethiopia still has enormous potentialities in farm land likely to
be used for food production.

28. The development of food production, in general. and agriculture, in particular. needs.
inter alia, the promotion of the use of agricultural inputs, especially. fertilizers and selected
seeds, extension services; water for irrigated agriculture as well as systems for the marketing
of agricultural, stock farming and fishery products. In this respect , the Government has
adopted a long-term development strategy called .. Agricultural-Development-Led­
Industrialization (ADLl)". which seeks not only to ensure food self-sufficiency hut also to
supply an impetus to industry in order to facilitate economic transformation.

29. ADLI is laying. emphasis on the need [0 implemem policies which seek to encourage
and ensure secured access to land and inputs adapted to small farms, It is also laying
emphasis on the promotion of the private. sector involved in agricultural development. thereby "
red c~ng the Government's role in that ~ea . 'programmes needing prime developmental
anenuon concern small farms, commercial agriculture. the development of Iivestock and
fisheries as well as the marketing and distribution of agricultural products.

2.1.5 Kenya

]0. Agriculture and stock farming are the most important economic activities of Kenya.
In 1993. the agricultural sector. including forestry and fishing accounted for 29 per cent of
the GDP and 29 per cent of salaried jobs at the formal sector. The same sector is also
important as concerns job creation at the. informal sector though no statistical data exists at
this level. More than half of the agricultural production is geared towards subsistence
farming while rea and coffee together with flower growing accounted for 52 per cent of
export earnings in th arne year 1993.

31. Kenya with ble land of million hectares. has enormous potentialities for the
devel pment of i food agricultural ector. The main food crops grown are: cereals such
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as maize. \ heat and sorghum: tubers and root crop like sweet potatoes and cassava as we I
as fruits. part icularly. bananas and other fru its such as mangoes and citrus.

32. Food production for 1994 as compared with 1991 , recorded an increase of 16.2 per
cent which was considered in practically all food speculations. In 1994, the production of
cereals. dominated by maize, was in th lead with 49.2 per cent. lt was followed by that of
Luber and root crops. fruits nai nly bananas. vegetables and legumes. representing 28.4 .
i3 .8, 9. 3 and 2.8 per cent r p tivel . I I 5, according to forecasts. the production of
c reaJs ropped ing to e decline in maize production (25.9 per cent drap as compared
to 1994).

33. The increase in food production recorded in the country in 1994, was. essentially. due
[0 increas yield , particularly. f cereals with 37.5 per cent and tubers with 1.5 per cent
as again t the 1979/81 average. he production of dry legumes however decreased by 33.5
per ce t during this period 1978/8 1-1994. Increased yields are. essentially. due 10 efforts
made to improve farming rnetho s and to introduce better varieties, especially. of maize.
and to ensure the proper use of production inputs, The decrease is. mainly. the result of eco­
climatic conditions which hit the country during the same period, particularly. the serious
drought of 199:! and 1993.

.34 . Furthermore . it should be noted [hat the rise in food production during the period
1989/81- 1994 was due to the increase in (he area cultivated with these crops. As a maucr
of fact, during the period 1979/81-1994. the area devoted to [he cultivation of cereals , tubers
and root crops as well as to legumes recorded an increase of 9.6. 36.7 and 62.8 per cent
respectively. According to 1993 statistics. this area totalled 2.554,000 ha. representing 63.8
per cent of the total area of arable land. This therefore pr u poses the existence of
additiona potentialities that could be al ocated to the development of f crops.

35. However. the population pressure of these past years led to crop cultivation on
marginal lands whose unit yield is less competitive. Furthermore, the measures to intensify
cultivation systems requiring, in particular. the lise of more inputs. especially fertilize and
selected seeds. must be stepped up. if the Kenyan population is to attain a balanced food
level.

36. Like other countries of the subregion. the drop in food production during the period
1992-1993. resulted in increased food aid and imports during the same period. Finally. it
should be pointed out that Kenya is a big producer of coconuts the average production of
which sto at 43.000 tonnes during the period 1992-199-L

37. The strategy to promote Kenya' agricultural sector, essentially. seeks to increase
agricultural income and to ensure food security at the level of farms; improve the
management of the dairy industry; promote the land redistribution and acquisition systems,
especially for small-scale farmers ~ and intensify production as well as the liberalization of
the production. processin and marketing systems.

2.1.6 Ugan da

38. The agricultural sector in Uganda constitutes its economic base. According to
currently available data. this sector. in 1991. accounted for 51 per cent of the GDP and more
than 80 per cent of export earnings. hile 80 per cent of its labour force was involved
partie larly . in e p n related-agricultural activities such the culti arion of coffee and tea.
In response to incentiv [ di ersify agricultur . restore stabili and increase prices. food
production in U anda recorded an a I:) annual i crease of 5.77 per cent d ing the per i .
1986- 1991. Thi increase however resulted from the light recovery of the period 1976-
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~ 981. Total agricultural production. particularly. of foodstuffs has attained the levels of the
1970s only very recently.

39. The main food crop of Uganda is banana. In 1994. this crop accounted for 48.8 per
cent of the total food productio , followed by tubers and root crops. with 31.4 per cern,
cereals with 10.8 per cent and I gurncs per cent with 3 per cent. Food crops are cultivated
on more than 73 per cent of arable and excluding banana which, in the years 199~-1993,

was cultivated on about 30 per cent of total arable land. Though there was a considerable
increase in t.he production of food crops in recent years, particularly. tubers and root crops
as well as drv lesumes (tubers and root crops: 13.2 p r nt and legumes 23.1 per cent for
the riod 1979181-1994) th reduction of food crops in ganda remain. in general. below
the poternial level of farms. Th xt ion of culrivat areas which substantially contributed
to the agricultural growth of the 1980 . is still paramount to the efforts to increase this
country's food production,

~o. Generally sp ing, 19 f production increased when compared to t991, viz:
cereals: 29 per cent; tube and root crops: 11.4 per cent; legumes: 16 per cent; vegetables:
0.7 per cent; oil seeds: 8 per cent and fruits: 10.7 per cent . According to 1995 forecasts,
the production of millet, legumes and groundnuts dropped in comparison with 1994. Despite
increased food production noted during the period 1991-1994. it was noted, according to the
data in tables 4. 6.1 and 6 .~, that food aid and imports increased during the period 1992­
1993. This increase is. undoubtedly, due to increa ed dom tic consumption.

41. The development objectives of Uganda's agricultural sector are, essentially. the
production of sufficient food likely to ensure food security and adequate nutritional levels and
the increase and diversification of agricultural production. The development of the sector
further seeks to produce sufficie r spare parts for nati naJ agro-based industries: create
enough job opponunuies as well as promote rural development in order to reach the vast
majority of the population more than 90 per cent of whom essentially live. on rural
agriculture.

2.1.7 Rwanda

42. Though Rwanda is, essentially, an agricultural country, the conmbution ofagriculture
to the GDP dropped from 41.9 per cent in 1985 to 38.1 per cent in 1990. In the years 1991,
1992 and 1993. the contribution of this sector to the GDP was estimated at 42.8,43.8 and
40.5 per cent respe tively. This development in recent years does not. however, signify that
this sector was performing well but rather that here was a ecline in Other sectors.
particularly, since in 1993. this sector recorded a negative growth of 15.4 per cern according
to data from "Country protile, Rwanda Burundi. E.I.U., The Economist Intelligence Unit,
1995-96" .

43. In Rwanda. more than 90 per cent of he total pop lation live on agriculture with
small farms of less than one hectare for more than 50 per cent of family farms identified in
the country. Furthermore, more than 74 per cent of Rwanda's arable land is cultivated with
the main foodstuffs. namely: cereals: 18.4 per cent; tubers and root crops: 29.6 pert cent;
and legumes: 29.8 per cent.

44. IT'! 1994, bananas. represented 55.3 per cent of total food production. This was
followed by tubers and root.crops with 34.3 per cent. cereals with 3.4 per cent, legumes with
3 per cemand. vegetables '-Y1th 2 per cent. In Rwanda. food production is, essentially, geared
towards subsistence tarrning. Generally, 1994 food pr uction declined drastically by:
51.97 percent for cereal . .49 per cent for tubers and root crops. 37.1 per cent for legumes,
9 per cem for gelable and 7.1 per cent for fruits . According to 1995 forecas . thi
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decline as expected [0 continue a den at the medium-term, . -en the socio-economic
situation currently revailing in thi co ntry.

45. Diseases. less efficient In rket mechanisms. less favourable teo-climatic conditions
and the impact of the i990-1994 war, led to a global decrease of about 9.26 per cent of 1994
food production when compared to 1991. The main result of this unfavourable prevailing
situation i the serious hunger raging almo t throughout the country. increased food aid and
imports (see data in tabI s 4 and 6) \J; ith a mid-l 3 monthly a erage of 30,000 ionnes of
food aid as well as a decrease in yield which reached 27.4 per cent and i3.2 per cent for
the period 1979!R 1-1984. resp ..ctively for tubers and legumes. The disruption of food
production activities resulting from the October 1990 - April 1994 war which continues to
affect this sector, makes this country to increasingly depend on food aid, whereas in the
19905. it had experienced food self-sufficiency under normal ceo-climatic conditions.

46. The increase in this co ntry's food production is th refore predicated upon the return
[0 normal conditions of peace and security throughout the country. The national development
strategy is focused on increased cultivation of food and export crops: the promotion of animal
production; soil conservation and improvement of its fertility; better management and the
rational cultivation of undeveloped fallow lands as well as regional .pecialized food
production as a function of agr 01 gical poteruial.

47. Furthermore. special emphasis is placed on: agricultural participation within
programmes in view of a sectoral approach [0 agricultural speculations; the gradual
decentralization of participation and upport structures at the level of the Division.
Subdivisio and til Community: the promotion of irnpor substitution, sentially. cereals.
as well th promotion a d rehabilitatio 1 of communicatio chann I a. d physical
infrastructure expected to facil i te me arketing of agricultural and food products.

2.1.8. Somalia

48. In 1990. Somalia's agricultural contribution to the GDP stood at 65.5 per cern.
Somalia which is semi-arid. except in toe south where irrigated cultivation of sugar cane.
colton and bananas essentially takes place, is responding (0 [he low production of popular
traditional foodstu ffs. However. a certain number of food crops are grown here. Their
yields are almost equal to Africa's average and exceed the subregion's production of potatoes
and rice. The main food crops of this country are cereals like rice, maize and sorghum:
tubers like potatoes; legumes Iike dry beans: oil seeds; vegetables. and fruits particularly
bananas.

49. In 1994. food production increased by 12.1 per cent as compared to 1991. Th is was
essentially due to the spectacular increase of 58.2 per cent in the production of cereals during
the same period, despite a drop in the production of tubers and legumes which stood
respectiv ly at 20A and 7.6 per cent. For these same groups of crops, the product! for
the period 1979i8 1-1994 also plummeted by 13.5, 7.9 and 54.4 per cent-respectively. T e
main cause such a decline in the yield and production of rs d Ie urnes i the p et
in eco-clirnaric c ndirions. It should be ointed our here that food pr uction in this country
is carried out, essentially, along the main rivers and depends on both irrigation and rain
water. The disruption of production activitie-s due to the armed socio-political conflict
besetting this country. also contribu es to the drop in food production. The increase in
cereals production mention a v. ' ire e f: II in yields, results from an increase in the
area devo d to the culti arion of cereals which stood at 54.7 per nt for the peri 1979i81­
1 8"T, On me other hand, the area culti at d ith legum increased by about 170 per cent
during the same period.
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50. In 1993, the area of arable lands under cultivation was estimated at 1,000,000
hectares and that cul tivated with cereals. tubers and root crops as well as dry !cg~mes slo?d
at 414,0 ha.. repr nting 41.4 per ru of the,.t tal 1 . d area. ~orghum d?ml~ated .:'Ilth
a cultivated area whi h repr nted 28 per cent or the said lands. to!lowen by malz~ w !~h 8
per cent. Furthermore. the two types of cereals (sorghum and maize) are the major food
products of Somalia .

51. The decline in rood production during me period 1~92-1993 le~ to increase in foo.d
aid durinz the arne cried. Food imports also surged during the period 1991-1992. It is
also impo"'r [ to oint out that Somalia pr u coconuts for which it recorded. an a~ual
a erage production of 8, tonnes during u:e pcri~xi 1992~1994 .. The armc? socio-political
conflict currentlj afflicring this country, IS seriously disrupting local tood produ~t..on
activities. The return to normal conditions of peace and security IS one of the prcrequisues
for increased national food production.

52. The national policy to promote the sector lays emphasis on incentives expected to
stimulate the produc ion of cereals: e promotion of irrigation-related investments: ~e
expansion and di er ification of agricultural production in the non-arid areas: the promotion
of animal health servi s, highly producti e breeds and fisheries.

2.1.9. Tanzania

53. In 1992. the contribution of Tanzania's agricultural sector to the GDP stood at 61 per
nt while, at the level of e pan earnings. the agricultural sector exceeded 60 per cent .

Since the mid-1980s. the in rease in food production stabilized vis-a-vis the population
r wID . It was complemented by cereals imported (essentially. rice and maize) durin the

unproductive year . This po hive growth was mainly due to the implementation of economic
restructuring measures and to the favourable ceo-climatic conditions that prevailed in the
country.

54. However. the effect of the worst drought experienced by South Africa during the
period 1991-1992, and the low rainfall recorded during the 1993-1994 planting season, led
to a drop in food production in 1993 and 1994. Thus, total food production in 1993 fell by
11.8 per cent as compared to 1990 while that of 1994, declined by 3.4 per cent as compared
to 1991. The 1994 food production decreased by 28.7, 9.9,5,2 and 3.3 per cent respectively
for legumes. vegetables, cereals and tubers as compared to 1991 owing to the. above­
mentioned reasons.

.D . In 199.+, tubers represented 51.5 of total food production. This was followed by
cereals with 23.6 per cem, fruits, essentially, bananas with 14.9 per cent, vezetables with
6.7 p.er ~nt and leg~mes with only 2 per cent. During the period 1991-1994.-the yields of
certain food crops Increased. These crops are. inter alia, cereals and legumes which
increased by 14 and 6.38 per cent respectively. However, tuber yields dropped drastically
?y 12:86 per cent. The ch~ngeable ceo-climatic conditions, the farming methods and
I~centlves on ~he fanns,. provide a~ explanati?" for the change noted in Tanzania's food
yields, In 199), production was estimated to nse by 11 and 16 per cent in relation to 1994.
respectively for cereals and dry legumes.

56.. Accor~ing to the data in tab!es 10 and It at. the annex, the drop in food production
~uTln~ the period 1991-19?3 led to l!1creased food aid during the same period , whereas total
tOo? Imports had.already Increased in 1991. With regard to coconuts of which Tanzania is
a big producer, . ItS annual average production during the period 1992-1994 was 358,333
l nnes. Tanzania also produces palm oil whose annual average production for the period
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1991-1994 W2S 5.025 tonnes. and cocoa l ose annual average production stood at 2.
ton es of cocoa beans for the riod 1992- 1994 .

57 . e programm of action for me developme [ of the agricultural sector ee
entially. [0 incr pri paid t farmers in real terms: improve the qual ity o f

agricultural product ; co mpletely liberalize the marketing of cereals and export crops;
restructure of cooperatives; privatize previously expropriated agricuirural property as well
as improve supply and distribution of inputs.

2.1.10. Zaire

58. The contribution of agriculture to Zaire's GDP in 1965 and in 1990 stood at 20 and
30 per cent respectively. This was. however. not due to increased efficiency in the
agricultural sector. Rather. it was due to the deterioration of other economic sectors during
thaI period. Agriculture in Zaire is practised over an arable land area of about 7.300,000
ha. developed into several farms by essentially traditional fanners. National food production
comes mainly from cereals like maize and rice: tubers and root crops like cassava. sweet
potatoes and yams; legumes like dry beans: oil seeds like groundnuts, oil palms and fruits.
particularly. bananas. Vegetables are. also produced in great quantities.

59. 994 f()(ld prod ction in relat ion to 1991 r rded an increase of about 1.4 per cent
which was reflected i all f crops. In vo lume. cassava came first and was followed by
bananas. maize and groundnurs.

60. In 1994. tubers rep resented 83.9 per cent of total food production followed by
banan..1.:; with 9.8 per cent. cereals with 7.4 per cent and oil seeds with 3.9 per cent. During
the 199i-1994 period, the 1994 yields, when compared to the 1979/81 average. recorded an
increase on the whole. The main crops involved were cereals with 12.7 per cent. tubers with
15.14 per cent and legumes with 3.6 per cent. The highest yields were recorded by cassava
(t6.07 per cent) and maize (16.76 per cent); while the yields of beans and sweet potatoes
declined by 2.33 and 6.8 per cent respectively. Finally, it is important to point out that the
1994 food production was lower than that of 1992 and 1993 as can be seen from the data in
table 1.

61. In 1995, it was tirnated that the production of dry legumes and fruits would slightly
rise , while the production of paddy rice would decline. According to the Annual Repon of
the Bank of Zaire. food production was expected to increase in 1995 as compared to the
previous financial year. This positive development was due to good climatic conditions , me
increase in the areas cultivated and proper crop protection. However. according to e same
report, the insufficient availability of food. particularly, in the major consumption areas. was
due to the difficulties still faced iii the evacuation of food products towards those centres.

62. With regard to o ther food crops. it should be pointed out that cocoa recorded an
annual average production of 7.000 tonnes of cocoa beans during the period 1992-1994.
Furthermore. Zaire is a big producer of palm oil the average annual production of which
totaIke! 180,500 [Onnes for the period 1991-1 994.

63. Essentially. increased yields result from improved farming methods and the use of the
most efficient seed varieties. supported by agronomic research and the popularization of the
country' s achievements. Plant diseases, unfavourable climatic conditions and poor guidance
still noticeable in certain areas of the country, are responsible for the negative performance.

64 . Food crop , -1..1 ing egetables and fru it. were c Itivated 0 r a (" rr ace area of
5. 0 18.(x)() ha. . repres ruing 68 .9 per cent of total arable land. This means that . in addition
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LO unit yield improvement programmes, there still exist enormous potentialities for increased
food production in this country.

65. The drop in food production noted during the period 1993-1994. led LO increased food
imports ill 1993. However. food aid to this country declined in volume during the period
1989-1993. This trend which was the r It of a positive development in food production
during the period also shows the reducti n of foreign aid to Zaire.

66 . A wide consensus has been reached at the national level. on the necessity to promote
intensive food production; further liberalize structures for determining the prices of
agricultural products: strengthen agricultural popularization structures; encourage small­
scale producers and private enterpris to produce and market agricultural products both for
domestic consumption and export; and improve the planning of agricultural activities,
including the definition of appropriate political guidelines for the sustained and sustainable
development of the sector as well as the formulation of realizable investment proposals for
the whole sector.

2.2 Animal and fish production

67. Stock farming in the East Africa n ubregion includes cattle, sheep, goats and pigs
as well as poultry and even bees. Fishing is also highly developed in the subregion. Table
3 at the annex and table 3 below. show the detailed and global development of animal and
fish production in this East African subregion for the period 1991-1995.

Table 3: Development of animal and fish production in the East African subregion
for the period 1991-1995 (1000 toniles)

Table 3 a: Burundi and Djibouti

Burundi Djibouti

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Meal (total) 23 281' 2SF 24r- ... 7 SF 8" 8F ...
Whole fresh cow milk 32 32F 321' 29" ... 7 7F 71' 7F ...
Ch ~'" ... ... ... ... ... ... ... '" ... ...
BUller and ghee ... O.8~ 0.91 O.94F ... ... ... ... .. ...
Eggs 31' 3..2F 3.2F 2.9" ... ... ... ... ... ...
Fish and seafoods 21 23 22 ... ... 0.25 0.27 0.3 F ... ...
Honey 0.33 0.34F 0.35 O.W ... ... , .. ... .. . ...

Table 3 b: Eritrea and Ethiopia

Eritrea Ethiopia II

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

M I IOIaI) ... ... 301' 3()F 3()f 605 606" 57':,F 5751' : 75F

Ie fresh c w mi . ... ... 361' 61' 36' 7S_ 774 738F 73S£' 738F

Cheese ... .., 0...21' 0.221' 4.8 ".. . ...
BUller and ghee 0.47"

... ... ...
... ... 0.47F ... 10.81' 1O.3F 1O.3F

E
... ...

:.5 5.3 -.9" 5. 6F 7eJ' 79.3 F 73.31' 73.3" 73F

Fi and - ... ... 2.5 ... ' " .2 4.6 4.2
Honey

... . , .
... ... ... . .. ... 20.5 23.7F 23.7F 23.7 241'
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Table 3 c: Kenya and Uganda

K C.>ny3 U.!!anda

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Meat (total) 378F 3611• 3441 352" 343F 188 2351' 239f' 24(,r' ...
Whole fresh cow milk 2166 2000' 1830' 1830' IH3ij f 437 446F 4551: 4461' ...

Cheese .,. 0.18 0.22 1' 0.211' . .. ... ... ... '" ...
Burrer gb ... 3. I" 3.451' 3.481' ... ... ... ... .. . .. .
Egg.s 43 42F 421' 42.71' ... 153 16.3F 16!' 16"; . . .

j h and afoods 198.7 163 .2 185.4 ... .. . 254.9 250" 219.8 . .. ...
Honey 181' n F 23F 24 0 "''"' '' 0.241' 0.251 0.25 1'... .s:» ...

Table 3 d: Rwanda and Somalia

Rwanda Somalia

991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Mat (total 3 I ' 31F 311' 311' I' 1I2F 1281: 148". .. ...
lef h cow milk 88 8 911' 851' ... '"' 70" 3401' 4501 5 .. .

Cheese ... '" .. . ... .. . ... .. . ... ... . ..

Buner : d ghee . .. 0.., 6F O.36P 0. 34F ... ... 6.81' 9.0F II ' . ..
-ggs 2.0 I. 9 ' 1.95" 2.0 F ... 2.01' O.8F 2.0' 2.4F ...
Fish and seafoods 3.5 3.6 3.5 ... ... 16.1 15.3 14.8 ... . ..

Honey O.02f O.02F 0.021' 0.02F .. . ... .. . ... ... ...

Table. 3 e: Tanzania and Zaire

Tanzania Zaire

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Meat (lOW) 278F 286F 291F 29(f ... 1881' 235F 239~ 246F ...
Whole fresh milk 5.tSF 47 1F SF 81'

,

529 541 590 8 8 ...

Ch- e i, 5F .6F 1.-r-oo. ... ... ... ... ... .. .
Butter and ghee 00' 4.7P 4.81' 3.9F ... ... ... . .. . .. .. .
Eggs 45 51 .61' 51.6 F 51.6F 8 8 .... " 8.41' S '\ 1'... ..' .. .
Fish and seafoods 326.7 231.5 345.0 .. . ... ... 160F 15010 147': . ..

Honey 16F 15.51' 161' 16.5' ... ... ... .. . ' " . ..

Sour~: FAO Production Yearbook, Vol. 47, 1993: and
FAO Production Yearbook. \"01. 48, 1994.

(1) With regard to Ethiopia, the statistics furnished concern to PDR Ethiopia up to 1992 and Ethiopia
after 1993. The sam e applies to all the tables which follow;

• 1995 data is pro . 'onal;
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a

F:
*: Unofficial data
FAD estimates; and
Exh.1in~ or non-cxi"ling data.

68. In 1994. the East frican subregion bad 68.352,000 head of cattl • 49.877.000 sheep,
57 344.000 goats n 228. .000 poultry. A few hor and camels particularly donkeys are also
found in 0 alia. In the same V 1994 the subregi 11 recorded total meat production of
1.950,000 tonn . 4 ,246000 to . 0 hole fr h cow milk, 64.7 tonnes of honey and 205.720
tonn of ggs: while 1993 recor ed 944.905 tonn of fish including eafo ds.

69. Thou h the subregion' meal production ropp during e p ri L991- 1994, represenri
9.4 per nt, national produ lion ithin me c umrie 0 th subregion. on the other hand,
experienc arying t nds. I fact. hile pr ucti in Dj ibouti. Eritr . d Rwanda practically
sta I d. Burundi. Ethio i and Kenva recorded a decline of 14.3, 14.9 and 6.8 per cent
r ti elv for the riod 1 2-1994 and anda, Somalia. Tanzania and Zaire recorded an
inert' o{ 30.8. 76.2 4.3 and 30.8 per cent r pectivelr :

70. Whh regard to Zair in particular. animal productio in 1995 was maintained at the 1994
level, despite a drop in ule population in North Kivu. oncerning fishing, the production of
fresh fish was estimated at i 33 thousand [annes in 1995 a against 156 thousand in 1984, that is.
a decrease of 14.7 per cent. This shortfall is es e tially auribured to insufficient production means.
It should be pointed out that zaire 's fish resources are annually evaluated at 707 thousand tonnes.

71 . In most countries of the subregion, animal production does not meet the ever growing demand
resulting from the high population growth rate. Furthermore. the products are not often as
competitive as imports particularly from Europe. However. meat. production remains each time
lower than the world level. Indeed, in 1994, [he yield stood at 119.4 kg/animal against 202 for
cattle. 11.5 kg/animal against 15 kg for sheep. 10.9 kg/animal against 12 kg for goats and 49.6
kg/animal against 78 kg. for pigs.

72. Stock farming in the East African subregion is almost traditionally practised, with the
exception of a few modern farms in certain countries. Furthermore. it is not well integrated into
the industrial processing system and process. Fishing, on the other hand. is generally carried out
at the artisanal level. A[ this level, huge losses occur in livestock products, in particular, dairy and
fish products. These losses could be substantial and even exceed 50 per cent of dairy products
which is indeed the case of certain areas in Kenya.

73. The poor health of caule. frequent epidemics. forced migration due mainly to the lack of
grazing land, drought, wars and armed socio-political conflicts, and sociological bottlenecks.
considerably reduce animal production in the subregion in spire of abundant grazing lands and by­
products than can be used as feed for cattle, poultry and even in fish f mingo The same reasons
are r ponsible for the deficient organizational and institutional structures as well as the lack of
efficient animal research programmes.

7-+. Increasing the roductivity of the livest
economic evelo ment priorities of the coun i
focused on the following programmes:

l r, currently con tit t one of the socio­
in th su r gio . Gen rally peaking. efforts are

(a) The campaign against animal diseases particularly rinderp t nd trypanosomiasis through
the eradication of the tse- e flv: .

-'

pr motion panic~larly th ough impro emen in the exist ing grazing lands. the
se r h for b tter d eloped grazing lands and [he dev lop en of aaro-based ind try for the

rod ction of animal feed; -
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(c) Improvement in the ealth con liiions of cattle:

(d) Promotion of dai -' farms. including dairy industry through the introduction of more
producti e bre ds:

e) Promotion of interbreeding in order to introduce cross-breeds which are more productive,
and more r . tant to certain animal e demic di eases raging in the u region;

(t) Pro otion of nimal r ear h in the most div rsc area :

(g) Promotion f fishi g 2nd even s far ming, including research programme. for his
sub or:

(h) Or anization of c
and inputs of e se tor : and

Is and systems for the mark ring of livestock and fish products

.i) Ratio lizat ion of the official organic structure for the prornouon and management of this
sector.

2.3 The subregion's food production and security situation

75. An analysis of the development of food and livestock production, including fishery. in the
subregion mak it p s ible [0 identify the main food crops grown therein. Thus, on the basis of
the enormou quantities produced annually and the area cultivated specially in 1994. table 7 below
reviews these m in crops. They shall essentially be analyzed in the chapters dealing with storage
and conservation means and systems as well as with post-harvest food losses.
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Table 7: Main food crops grown in the East African subregion

East AfrIcan 5ubrlglan

Burundi Djibouti Eritrea Elhiapia Kenya Ullanda Rwandil 5.111l11ll htr.'1C;,J Zalle

I. I :

Murl. 0 0 · 0 0 · ·
Sorghum 0 . · · · 0 . ·
merl 0 0 ·
WhHlIl · 0

Millel · 0 0

II. Tllb-r" IIfIll rool 1:( 0 11.-
SWQel POI ;lIOllS · · · · · · ·
Cuuva 0 · · · ·
r tAli · · ·
y n

0

III. [Jl'll ltluum..

D b n · 0 · · ·.
IV. 0 ,1 nt"~l

Groundlluts

Palm oil · 0

· ·
V. Er!!J!li

1l-.-ao · · · ·
Iahle prepared by tha expert lor purposes of the survey.
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76. Th food crops listed in tab le 7 above . arc very vulnerable to food losses in the far m and after
harvest. As a matter of fact , in th farms like during storage and along distr ibution channels : these
crops are attacked by depredators . Inappro riare handling often causes enormous food los es v hich
ould alta i 50 per cent of th produc ti n. The eco-clirnatic characteristics, the deficient storag ,

conservation an d process ing means and 5 stems as well as the lack of better seed varieties r istant to
attacks by arious d reda tors , are also r pons ible for the food losses mentioned above.

77. The traditional production systems mainly characterize food production in the East African
subregion. However. crops grown on irrigated and as well as a certain number of other crops
cultivated in a few counrries benefit from modern cultivation systems. This characteristic is found in
most counrries. particular! • th ro ugh the high percentage of the population involved in the agricultural
sector which stood at 73.6 per cent for the subregion as against 43.4 per cent at the international level.
Thus, in this subregion, agriculture is practised more for subsistence purposes than for marketing even
though there is intense agriculture in certain countries.

78. Food 10 s due to the deficient sys tems for the storage. processing and handling of food
products are al 0 frequent at seve ral levels. Furthermore, food availability and national and
subregional agro-pastoral production are, on the whole, lower than the world and even African
averages. This situation comes out clearly through the data in tables 8 and 9 at the annex devoted
respectively to 1994 food production and food availability in calories. proteins and lipids for the period
1970-1992.

79. According to the data in tables W, II and 12 at annex, devoted respectively to the development
of food aid and the performance of the food production sector in the subregion. food aid is practically
the highest in the world. Globally. food imports appear lower than me world and even African levels.
The main reason for this trend is. undoubtedly , tne negative balance-of-payments wh ich makes it

difficult for countries of the subregion to import such products. Table 13 devoted to the development
of food imports in the. subregion, gives a clear idea of the real situation. At the level of agriculrural
exports and according to statistical data from table 14 below devoted to the marketing of agricultural
products in the subregion for the period 1990-1993 above. the volume of these imports has remained
low.
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80. The problem of improving the food in-take of the population in the subregion, is a major
concern (0 the public authoriries the ever increasing population. The increase in overall agricultural
productivity, is a major preoccupation not only as concerns export crops whose earnings could be used
particularly [Q buy foodstuffs but also as concerns domestic crops designed (0 consolidate domestic
food security. However. some bottlenecks are currently being nored in the process to increase food
production. or to avert the worsening food security in certain countries of the subregion.

81. As a matter of fact , it is important that the countries of the East African subregion should put
in place new strategies which would , at the same time, increase food and agricultural production,
reduce poverty and ensure the conservation and protection of natural resources. These strategies
should enable countries to implement concreteand integrated programmes and actions in order [0 attain
food securi .' as well sustained and sustainable elopment in the subregion. The programmes and
actions to be implemented should. however. accord preference to tile search for the comparative
advantage of national production over that of neighbouring countries. Furthermore. in certain
countries, there is an urgent need [Q improve the conditions of peace and security at the national level
in order to enable the local population and structures to resume normal food and agricultural
production activities .
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ON OF FOOD PRODUCTS
REGION

82. In the East African ubregion pre- and 0 t-harvest food 10 s occur In the main f
products. Before harvest, mat is when the crops are still in [he fa 5 , these losses which could be
very heavy for tuber and root crops, ar mainly caused by rodents and other organisms such a
mushro ms, bacteria and read- orms. Concerning cereals. such losses arc essentially caused by
birds. The poor eather in certain areas is also rc ponsible for food losses. At the level of storage.
conservation, processing, transportation as well as distribution and marketing. food losses arc also
caused. in addition to the above-mentioned depredators. by various insects and poor handling.

83. The ideruificarion the main characteristics and the maanitude of the damage as well as the
~ ~

insecticides and rarpoison likely to be used ill checking the depredators of stored foodstuffs, arc
analyzed in Chapter IV devoted [0 post-harvest food losses. A certain number of illustrations of the
means and systems used in the storage and conservation of food produc in th . subregion have been
presented at nnex III of the this report. These illustrations deal respectively with the main methods
for the storage and con ervat ion of food produc by producers, and the food purchasing. distribution
and processing centro fou d in me subregion.

3.1 Storage and consen 'at ioo me

84. A diagno i of food storage and conservation means in the E t African region based on su ley
reports and other existing information i ems an data collected in the field for certain cou ntr ies. h
successively been tablished in 10 countries in the subregion, mainly at two levels:

(a) At the: level of producers within family farms: and

(b) At the level of purchasing, distribution, marketing and processing centres. This level
essentially comprises cooperatives, private traders ali well as private and state-owned enterprises and
organizations for the marketing and processing of food products.

3.1.1 Burundi

(a) Producers

85. The methods for post harvest storage and conservation of food products used by producers. are
the 0 t required to build a seed reserve. on the one hand, and me t ub equent consumption and/or
marxe ing needs, on the other hand. Ace rding to a survey conducted on storehouses in Burundi by
A. ertens, f e main em 5 . es entially. for the storage and conservation of cereals an dry
legumes, have n identif is concerns storehouses on poles, day pots. long and rou d bask ts
and ariou sizes of bags. Figure I at annex gi es an illustration of the said conservation memo s
u ed.

86. Storehouse on piles i alwa s built within the family house and i a fence. It is mostly used
for the conservation of maize, heat and sorghum ears. The clay pot changes according to tl1 u age.
inc it can serve, at (he same time. as a container for the transportation and storage of water beer and

milk, and as cupboards and po . [[ is also found within the family house especially when it contains

11 Republic of Bu r u nd i , Institute des Sciences Agronomiques du
Burund i (ISp2U) - A. Mer t e n s , December 1981.
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a product. These pots are only used for food conservation .when. they can no I?nger be used as
containers ali a result of their partial deterioration (burst or split). 1 he long basket IS not expected to
be moved when it contains foodstuffs because of its huge size and hence its great weight. It is always
found within the family house when it contains stored foodstuffs.

88. The storage and c nservarion of foodstu ffs in Burundi constitute a specialized activity
throughout the country. Thus, the Mugarnba region (high altitudes of 2,000 metres) essentially uses
storebo es built on piles. In the Imbo region (plains with a low altitude of 850 metres), bags arc
commonly used. In the Kirirniro region (plateaux of 1.600 metres). clay pots and long baskets are
frequently used. It should also be pointed out that most of these storage methods used in Burundi as
just described. are found in many other countries of the subregion. Of course, the methods vary at
the national level.

(b) distribution. rnarkerin and rocessinz centres

89. The purchasing. distribution, rnarketi g and proces i g centre has food storage and conservation
facilities managed by cooperatives, private traders as well state-owned and private organizations.
The means used at this level essentially consists of hangars and silos and even in certain cases,
containers (the. case of MUSALAC).

3.1.2 Djibouti

90. As underscored in paragraph 22 above. Djibouti is not an agricultural but ramer a stock-farming
country. The only agricultural production recorded in this country concerns vegetables which are eaten
fresh. As a result, the storage and conservation of food products are done at the second level of
purchasing, distribution and processing centres for food products imported essentially to meet domestic
food needs. The stirage means used at this level, as in other countries of the subregion, consists of
hangars and silos.

3.1.3. Ethiopia

(a) Producers

91. According to data collected on the field on producers, grains are usually stored in houses or
huts built with local materials such as wood. bamboos and liana, using a mixture of straw and mud
covered very often with cow dung. These storehouses like the Durama hut, are built on the around
(see illustration 2.g.) . TIley can also be built underground where the grains are stored either in bulk
or ill bags and baskc« (containers). or on mats woven with local materials such as reeds and liana,
using the above-mentioned mixture.

(b) Purchasing. distribution, marketing and processing centres

?2. At the level of t~e purchasing. distribution, marketing and processing centres, storage is done
In hangars, stores and Silos. The storage duration depends on how fast the stored products are sold.
The. ~[orage of g ·1lS. for coop~~~ives, projec.ts or non-governmental organizations requires. in
addition. the use of thei own facilities where pnvate stores and g are located. as it is done in
other countries of the subregion. The Emergency Food Security Reserve Authority has four main

arehouse at Makere, KamboJu~, Daredawa and Nazareth with a total capacity of about 300.000
tonnes. Other enterprises and pnvate traders use their own hanzars. stores and silos. Thev inter
alia. include the Ethiopian Grain Trading Enterprise. - ,. ,
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93. . e storage and conse arion of other foodstuffs, particularly, tubers and root crops. livestock
and fish products. are not well developed. Furthermore, no in-depth study has been conducted on
post-harvest food losses. Th is aIso appIies to EriI rea whose data. now separa ted from Eth iopia.s,
appears only from 1992 onward.

3.1.4 Eritrea

(a) Produ ce.rs

94. According to data collected on the field, the food storage and conservation methods used in
Eritrea by producers are little developed even though national production is still low and geared
towards subsistence farming. These methods are moreover identical to those used by irs southern
neighbour. Ethiopia,

(b) Purchasing. distrihution. marketing and processing cenues

95. At the level of the distribution of imported food products and food aid, storage is done in
warehouses. hangars and silos. The Cereals Authority charged with the marketing and distribution of
cereals has storehouses as well as open air storage faeil uies. particularly. at the Massawa Port. The
i itial objective of this enterprise is to manage 30 to 40.000 tonnes of cereals, representing some 50
per cent of the current national production of cereals. However, the organization is encountering many
problems, mainly. the lack of training for its senior staff as well as the absence of storage facilities
and handling and transport equipment.

96. Erurea's storage capacity has also improved as some new 40 plastic warehouses (ruhbhals) have
been buill each ith a capaci " of 500 tonnes. These warehouses are designed [0 serve Government
distribution centres rablished throughout the country.

3.1.5 Kenya

(a) Producers

97. The main food storage and conservation methods used by Kenyan producers are storehouses,
clay pots, baskets, roofs, poles, small huts and bags. Annex III devoted to illustrations, especially.
Illustration 2, gives an idea of some of these methods.

98. The following paragraphs give the main characteristics of the essential storage methods used
in family farms in Kenya which are:

(a) Storehouse: The storehouse is built in a simple way and is generally cylindrical in form.
Raised above the ground, it is built with local plant materials. It is used for the storage of all food
products and more especially. cereals and legumes:

(b) Cia\' pots: These clay pots are generally kept within the family house. They can be
used for the storage and conservation of grains. The products are often mixed with ash before they
are stored in the pots;

(c) Baskets: The baskets are of several sizes. They are made. with local plant materials.
They are used for the conservation of rice. beans. groundnuts and the seeds. They are often kept in
the kitchen;
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<d) Roofs: The roofs of living houses are also used for the storage and conservation ot
arains. Small bundles of ears or plants are prepared and then suspended f om the roof. This method
is commonly used in the s orage and conserv ation of cereals:

(e) pole: This is a vertical pole from which maize ears are suspended. This method IS

therefore used mainly for maize storage and conservation;

(0 Small hut: This is a small wooden hut often square in form with metallic walls. This
improv traditional storase method is used for m ize storage and conservation: and

(gJ Bags: Bags. as previously treated with regard to the countries of the subregion. are also
usee! in the storage and conservation of food products.

(b) Purchasi.~distrihlltion.marketin2 and processing cenlres

99. The available fficia l sto e pacity held by the National ereal and Production Board
(N PB) \ hich is 19.6 million bags, uses three main types of storage facilities namely: (i) conventional
war h uses with 14.8 million bag : (ii) ilos ith 3.8 mi ion bags: and ( ii containers (Cyprus bins)
with 1 million bags. The storage network covers production and consumption areas as well ali areas
of low food production which have at least a storage, purchasing or distribution centre in most of the
districts. Private individuals working in this food distribution area also own storage and conservation
means which consist more often of stores and hangars.

1 According to the measuresand programmes contain in the 1994-1996 development pi under
execution in this country, the official storage develo mem programme will in the future lay emphasis
on increasing handling facilities. and building a high capacity storage facility at the Mornbassa port.
Similarly. cooperatives which have obtained good results in the mobilization of domestic resource.') are
encouraged to increase t.heir storage facilities. There are also plans to increase the capacity for the
storage of fresh flowers grown in the production areas and at the main airports. especially, the Jomo
Kenyatta International Airport in Nairobi.

3.1.6 Uganda

a. Produclion

101. In Uganda storage of family holdings is increasingly done through open baskets which is a
s~stem usi g clay and clay pOlS similarly to the storehouse in neighbouring Kenya. The main features
of these systems are:

(i) Open ba'iket: is is a big open basket often raised one metre or more from the
ground. It is used basically for the storage and preservation of maize;

(ii) Uganda score/muse: This is a system using day or mud with the walls and floor
mad up of unburnt s n-dr ied bric or clay. It could be used for the storage
and prese vation f most food crop ; and

(iii) Clay p : These pots are u uaJ l kept inside the ouse. Th y are sed for the
storage and pr se arion of mai and sorghum as well as other grains.
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(b) Pyrchasing. distribution. marketing and processing cenrres

102.
practi

The most comm n torrn of storage is the use of silos and sheds which is a method g nerally
in the countries of the subregion.

(i) Silos: e. are made up of several co partmerus and the capacity vari s
according to the quantity of produce to be stored. They are basically used for
the storage and preservation of maize' and

(ii) Sheds : the sheds are constructed with blocks and cement. They are used
basicall . for the storage and preservation of maize.

3.1.7 Rwanda

(a) Production

t03. The storage and preservation methods for food crops which have been described earlier on for
Burundi is also applicable to Rwanda. The OPROVIA/GRENARWA project carried out a survey in
the middle of the 1980s on (he storage methods and conditions of grains as well as on the management
techniques of stocks in the country. Certain aspects of storage and preservation of food crops from
family holdings was shown. They are basically the following:

(i) The baskets account for two-thirds of this storage methods with few instances
of outside granaries. The use of bags, sand pots, metal barrels and calabashes
were also noted as well as the use of local materials involving grass and banana
leaves particularly for the storage of beans;

(ii) All the farm holdings that fell under the survey stored their produce inside their
huts, and there was a link between the construction material and the food grain
to be stored.

(iii) Insecticides, ashes, kaolin, laterite, pepper powder and/or different local plants
are used for the preservation of stored beans.

b. Purchasing, distribution. marketing and processing centers

104. These processes involve basically cooperatives societies, leaders and other private operators
as well as OPROVIA. Concerning me cooperatives, the traders and the private operators, storage is
done through the use of silos for bulk storage and in sheds using bags for storage - at times storage
is done in bulk. It has been observed that for the cooperative societies using silos these silos are not
air tight and are poorly ventilated. These shortcomings lead to considerable losses due to fungal
damage from moi reo Furthermore. gas and phosphine fumigation is done albeit with a risk to the
personnel. The silos system does not allow for easy quality control as it is difficult [Q take samples
and added to this problem is the low level of training of the managers and the lack of manage ent
tools.

105. As for the sheds there is a lack of pallets, This constrai nt can increase the moisture of the
stored food items with the resultant decay of most of these items. As the level of fumigation as ell
as the use of insecticide are low it is difficult to control the insects in the sheds. Finallv. the damage, - ~

done by r en constitutes a serious problem.
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106, For OPROVIA storage is done in the big depots where grains are stocked in bags on pallets.
Although the. use of insecticides (Actellic and Phostoxin) is properly done, ~iffi:uhies still persis~.
Indeed, grain storage requires a lot of lime and space. The quality control of grams as :\·c.1l as their
storage condition is not properly done. The heat. w~ich is produced. ga.thers at ~le ,top ?t the bags as
the roof tops ar made up of corrugated sheets with inadequate venn ttOI1 . This suuanon thus leads
to grow 1 of insects which are resistant to the i secticides used. Th p ibilities of food loss
still remain.

3.1.8. Somalia

107. In Lh principal agricultural production zones in Somalia humidity varies from 55 to 85 per cent
througho t the year but th h rn idity is higher in the coastal areas. These conditions make it difficult
for proper dry ing of grains notably cereals and egumes. T ese items require a moisrure of 13 per cent
for proper drying which can promote the growth of insects during storage (temperature. humidity.
moisture of the grains ... ). These are the major issues facing the Agricultural Development
Corporation (ADC). These are public organizations responsible for the marketing of grains as well
as the storage of production and the preservation of food crops.

a. Production

108. Traditional family holdings have developed a simple system of storage and preservation of
maize and sorghum in the ear namely pits in the ground (see. illustration No.3 to control the infestation
by insects and rodents. This technology which is cheap and accessible to producers is very efficient.
However. it leads to a change in the colour of the grain as well as irs taste and smell in the preparation
of food. Consumers in the urban areas in particular undoubtedly do not accept these stored products
under such conditions. Furthermore, this technology has not been very successful with cooperative
societies and other producer associations because the users do not master it well.

b. Purcha~il1g, distribution. marketing and processing centres

109. Prior to 1981 only ADCs were allowed to participate in the collection and marketing of food
crops. This monopoly has now been lifted due to ADC's failure to attain its twin objectives namely
the reduction in food losses and the provision of a reliable and regular food supply in the country. At
the moment, private concerns can participate in the marketing of food crops. It was also observed that
the cooperative societies which were set up basically to ensure supplies from ADCs were not a
spontaneous creation bur an imposition on producers. This explains the basic reason for their low level
of performance.

110. The analysis on the storage conditions shows that the structures and the know how have not
be.en developed particularly as it d~als .mostly with family consump ion. In effect most operators at
this Ie":1 ?nly manage stocks .rangmg from m:o weeks.to three months. In this way, stored products
are not Infected. The economic operator who IS managing the stoc should therefore ensure that they
are of a sound quality when they are received. Furthermore. there are few food processing plants i~
the country

I l l. Fi.bre ilo have a so been introduced by ADCs as a method of storage. This experiment has
n a I_allure b_e. use t silos are. !DO.~arg.e vis avis th grai available locally for storage. AJ1I..1 [her

reason tor .the fa ilu e has"bee~ .an_ In et~ecn\'e management technique coupled with low level training
and ex ernse for the staff. This fibre silos turned 0' t (0 be d orative rather than efficient means for
the storage f grains in the country.
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112. Even if the traditional method of storage an preservation of maize and sorghum is very good.
It IS g red rather towards mall quantities meant for family consumption which is the main feature
of subsistence agriculture in Somalia. Thi system does nor promote other technologies whi h are
ad pted to market agr iculture. It is a senous handicap for the future and local developme t in the
gro 'th of pri y produ ts and a high rate of food self- uffic iency in the country. In the S ort- and
medium-term measure to impr ve an incr e available food for t is country should be directed
among oth r thing toward the establishrnem of a system of distribution and marketing of f crops
in order to develop mar et agriculture.

3.1.9 Tanzania

i 13. According to available data it seems as if no study has been done recently on Tanzania on the
techniques (rneth and systems) of storage and preservation of food crops. Furthermore. at the lime
this report was written the uesrionnaire that was sent to the relevant technical services in Tanzania
had not been received.

114. However , in view of the similar nature of the methods and systems of storage and preservation
of food crops in the neighbouring countries notably Burundi. Rwanda. Uganda and Kenya it could be
observed that the situation on me methods and systems of storage and preservation of food crops in
Tanzania by producers as well as the. situation on the collection. purchasing. distribution. marketing
and processing centres are. similar to those described above for the countries mentioned in this
paragraph.

3.1.10. Zaire

115. According to an FAO/ECA survey carried out towards the end of the 19805 the methods and
system of storage currently in use in zaire at the granary located inside or outside the family hut, sand
pots calabashes, cribs and the silos. This method of storage will be used for maize and dried beans
since sorghum is meant usually for family consumption and immediate sale.

116. The outstanding feature for family consumption of food crops in Zaire is reflected by the
economic orientation of production as shown in [he final outcome of the General Agricultural Census
of zaire from 1988 to 1.990. This policy is particularly an off-shoot of the production cycle. of leading
to the predominance of farm-level methods and systems of storage.

b. Purchasing, distribution, marketing and processing centre

117. According [0 the ECAJGSYJMULPOC/CS/3/06 report which has been mentioned above the
Northern Shaba has 4,5000 litres capacity silos where maize can be preserved for two years in a tight
manner after picking off and drying. This is the same in this region where insecticides are in the
greatest use for the preservation of food stuffs. Other pri te economic operators and parasta bodies
participating i these activities do have storage infrastructures for their needs including most often
stores. shed silo and containers.
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3.2. Storage and presentation svstcm

3.1.1 Proouction

Th wi e \ ariety of storage an pr erv tion methods f r food crops on family ho ding
in the subregi n i r ult of a urnb r of factor such epr ators. amount to be s red,

d tination. t) p f produ t , local ceo-climatic conditions, torage metho a ailablc and how lone e
item arc going to tored.

119. For re Is ric" is tored in e form of paddy in bas ets, in pots and/or in bags. Damage due
to insect infestation ire. On the othe and, 0 erheatin mi ht take plac if adequate drying is not
done. Maize is preserved in the or still s rrounded y ucx and put in the storehouse on piles
under th roof lOP abov t e coo ring area . e crop ears ar hanged using a rope between two tak
r preserved in the form of grains in meta] barrel . baske or bag .

120. For sorghum it is generally stored in panicles in the storehouse all piles or kept in pOLS. baskets
and/or in bags in the form of grains. Insect infestation is common and usually after eight month f
storage, the infected area can account for about 50 per cent of the stored product. h is not common
practice in family holdings [0 use pesticides in the preservation of sorghum.

121. Generally. the producer dries maize and sorghum before preservation. Tile most common
methods arc:

(a) Drying on the farms, the maize is further dried on the ground in the family house on
hedges. on trees, on rafts or in the various store houses or baskets available;

(b) The sorghum maturing in the farms is harvested by panicle with a sufficiently long stem
and tied in a bunches to be dried and preserved later at the family hut. More often the entire stems
of the sorghum plant which has matured on the farm are cut and put together in small heaps on the
farms and left to dry:

122. For tubers and root plants, cassava is generally harvested, sun dried and baked for family
consumption or for sale. If the husks are to stay for a long time in the hut they are stored in the
warehouses on piles or in bulks on the drying tray. The losses due to weevil infestation are
considerable and the longer the husks are kept, the more the food prepared from the flour of these
husks is of poor quality.

123. These products that belong to the category of tubers and roar plants are also kept on the farms
until they are taken out of the ground for immediate co umption or put on the market for sale.
Co iderable 10 often take place due to infestation by rhread worms, moles and other depredators .

For vegetable plan in particular beans preservation i one on the farm using metal uarrels.
a s after th y have been tre ted by some pr ucers \\ i soumithion. Beans are dried befor

they e r e ed. . matured beans are dried on the f m d la r rem ve d brouzht to the
family h i. often fa fu er drying. They ar then thr hed in or r to te the grain°from th
chaff. ar locked d pr e e mo tly in bags in barrels and in ud pars.

125. s indicated above the diri nal S malia thod 0 rage an preser arion of maiz and
orghu in the ground h been successful to p ucer. Ho e e , thi method ha rather n

a failur with cooperative societies and ADC"s in view f poor m emem vis avis low maste of
thi lee nolo y.
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arketing and processing centres

116. The food stuffs that are bous ht are stored ill bags or in bulk in stores or collection points which
arc not properly done for that purpose and where damages can be considerable before rhe items arc
transported to the central stores better equipped from where the middle-man will evacuate his products.
It must be understood that these rwo levels of storage can be a source of confusion. Some middle-men
protect the collected products by the use of powder on the outside of bags or soaking these bags in
solutions or in soumithion based solutions or the use of pyrethrum powder or the use of lindane
spec ia lly for maize and beans. The correct dosage for the preservation of this product is often difficult
to attain and the r ults do vary. Little damage lakes place at this level as the middle man evacuates
his products as quickly as po ible. However, if the period of storage is extended damage due to
rodent. ins ts . overhearing and decay ca n co iderab!e particularly in cases where the stores and
the collec tion points are no t wel l a opted for that purpose .

127. The ,\ hole ale distributors and/or processing agents stock huge quantities for as long as
possible. It is therefore at this level in [he link that the problem of preservation is most delicate a'> it
is possible that the produce could be contaminated. Storage generally is done in bags which are
upright and some distance from the ground on pallet'), Bulks storage is hardly done. The warehouses
are often adequately treated and in some cases free from insects by sealing off the area. Some
operators have been able to considerably reduce the damages to the construction of modern silos with
proper air circulation. This silo ca n preserve thes e products in a healthy conditions for a long lime
provided that they have not n contaminated at the beginning of the cycle. However, the overall
10 s still remain high w ith the majo r cau ses being dryness and de y as well as the activities of
insects and r en . ese 10 vary accordin to the region. the produce and storage co ditio .

128. In Tanza nia in particu lar the harvest is more often bought ill cash from the farmer by parastaral
organizations, cooperatives and pr ivate traders and evacuated to warehouses and depots where they are
stored either inside or outside of these storage facilities. At the purchasing point adequate logistics
are not available often for weighing, fumigation. the measuring of moisture and other factors. The
same situation is repeated in silos. depots and warehouses. Thus, it is often discovered that produce
are stored with a moisture of 18 per cent with the grains already infested by weevils or contaminated
and even with weight loss. During the 19805 it was estimated that 5 to 55 per cent of stored produce
was loss per annum and this varied according (Q the type of stored produce . storage condition at the
time of purchase and the place of storage. Th is situation that has been described in the case of
Tanzania is unfortunately the same as in most other countries of the subregion.

3.3 Comi1raints ree,;:lrdinl: storage and preseryation of food crops

119. Despite the consensus on the need to improve the methods and systems of storage and
preservation of food products. A number of constraints persist in the promotion of programmes and
actions for the prevention and reduction of food losses in the East African subregion. To this end the
constraints that have been identified are basically socio-cultural and demographic. They are also
technical, institutional as well as economic and financial. The difficulties in the transport and
communications systems should also be taken into account in this respect.

130. The main features of these co straints are as follows:

(a) ocio-c ulrura l and demo.~ raphic constraints; f p production is still traditionally
dire led owards family consumption rather than market production. This is a handicap for the
promotion of programmes and act ions for storage and preservation of hu e quantities;
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(b) Technic.al constraints: there are many technical deficiencies in these methods and systems
of storage and preservation of food crops. There is principally a dearth of exper ts in this fi~ld and
there is a weak link between research organizations an extension services about th spread ot newly
develop technologies. Marketing and inefficient distr ibution systems are of pa.:t icular ir:tponance
to products that are not easily perishable or product that can use easy preservauo n techniques that
could be mastered at all levels in the distribution and collection chain:

(c) Transport and communication constraints: the landscape as well as the road transport
infrastructure and communication does not often make for an easy and quick link between the
production zones and the distribution points. Furthermore. the evacuation of products from the farms
to the family homes and from there towards the market outlets or the collection points arc painful as
it is done b}: carrying [he product on the head or on the back. Few family holdings can transport their
harvest through the use of wheelbarrows. horse-can. oxen or any motorized form of transportation;

(d) Institutional constraints: in addition to weak national and regional support structures in
[his area, research programmes have not been well developed. Furthermore. national coordination and
in particular subregional coordination for research programmes is weak. The general use of some
newly developed and improved methods of extension services is equally inefficient This situation is
due mainly to the lack of equipment and ski led personnel. The state structures are not very efficient
and this leads to a combination of many factors which are equally inefficient: and

(e) Economic and financial constraints: The meagre financial resources available for
agriculture are often spent on cash crops. Moreover. the low productivity of food crops and their
seasonal nature in the subregion have led to major price fluctuations on the local market. As a result.
there has been production and marketing disruption which in turn has led [0 a lack of commitment for
investment in large scale storage and preservation activities. Furthermore. the existing infrastructure
regarding purchasing, distribution. marketing and processing centres have often been destroyed through
wars and other armed socio-political conflicts that have taken place in some countries of the subregion.

IV. POST-HARVEST FOOD LOSSES IN THE EAST AFRICAN SUBREGION

131. No. storage technique can improve the quality of a stored food crop. As a living organism the
stored grams continue to breath. This breathing results in different types of losses namely. water loss,
emission of carbon dioxide and heal. Moreover these grains are constantly infested by parasites and
other depredators, moulds an? rodents, .AII these factors contribute [0 th decrease in the qual icy of
the prod,uct and lead to considerable weight loss as well as change notably in the taste, colour and
smel~ ?f t~e stored product.. These situations on the whole arise mostly from the temperature and
humidity. Insects, rodents, birds and other micro-organisms.

4.1 Principal factors for food losses

4.1.1 Temperarure and m isture

132. The relative moisture balance of any product depends on its water content chemical
compositi~n and relative humidity .and te~p~rature.. This balance is represented by a g;aph called
hygr~~coplc balance graph or re~atlve humidity or ~t11l hygroscopic balance isotherm. The graph is
specific tor e~ch product. Someum . the hygroscopic b~ance isotherm is presented in the form of two
graph : ~at absorption b:-~ the grai mak ing It po ible (0 study the ev·olution of how thev aather
wa[e~ dunn~ ~e st?rage pe!lod and another gr~ph used in the drying process. Thus it seems Lhe.at the
relative humidity ot the air IS not always good tor storage and preservation of food crops such as maize
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and dried beans. Annex No.5 shows certain cases of hygroscopic balance isotherms for some food
crops.

133. The tempera re and relative humidity can exert a con i erable influence on the de elopment
of undesirable qualiti such as the hardening. the change of taste and colour of the product as well
as me I ss f viability an ability to germinate. A study on th oualities and cooki R f beans
during food preparatio was carr ied out in Rwanda under t.he OPROVIA/GRENARWA II. ccording
to rtain re ul . e taste preferences var; a cording to the regions and customs of me consumers.

4.1.2 Insee

134. The insec ill cau e losses to stored food are those which develop around the food item or
live within the pr UCl. The most destructive belong to two main groups namely coleopters and
lepidopters. These principal insects that exist in the subregion and the products that they ravage are
produced in table 15 below. The table No. 16 in the Annex indicates some insecticides that could be
used for protecting stored food scuffs.

Table 15: Major ins& ts destroying stored food grains in the East African subregion

Source:

English Name Latin Name Food stuffs destroyed

Rice weevil Sitophilus oryzae Maize. sorghum, rice paddy

Grain Capuchin Rhizopertha dominica Maize. sorghum, beans.
wheat

Grain moth Sitotroga cerealella Maize, sorghum. process rice

The big capuchin Prostephanus truncatus Maize, cassava

Bean weevil Acanthoscelides obtectus Beans

Moths Plodia interpunctella Beans

Beetles Zabrotes subfasciatus Beans

Weevils cockroach Dinoderus minutus Maize

Moths Trogoderma granarium Maize, wheal, sorghum.
groundnuts, vegetable plants.
dried fish

Corcyra cephalonica Maize. wheat, rice paddy

Agricultural Engineering . some essential considerations on me storage of food grains
in Tropical Africa. No. 24 and ECA document ECA/GSYIMULPOC/CSf3/06.

4.1.3 Rodents

135. The damag caused by rodents and particularly by rats and mice are not necessarily due to
their feed ing requirements. The rodents are also obliged to gna constantly to pro ide for their
shelter. They gnaw t.he ard material in order 10 sharpen their teeth (thus destroying e torage
packaging system for example). They soil the fruit items and sometimes responsible for the outbreak
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of tire and the transmission of certain infectious diseases to human beings. Moles ~e also responsi~le
for considerable 10 es regarding tubers and root plants still on the farms. The main rodents that exist
in e subregion and their futures are outlined in table 17 below:

Table 17: Rodents damaging food grains in the East African subregion and their main
features.
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4.1.4 Birds. moulds and handling

136. Birds at d moulds can cause considerable losses [0 stored food tuff particularly when they are
stored outsid houses and depots and exposed [0 moisture. Th e bir s can lso cause huge losses on
food crop till on e farms particularly cereals in he subregion sever types of fungi have been

se on stocks of ns and sorghum including aspergillus glaucu . The rate of the fungi albeit
difficult to notice auld constitute a arious serio probl m in certain cases. Poor management has
also been r ible for enormo s food losses. e tosse n Lake place at [he time of harvesting
or during LOra e or distribution as well as during transportation.
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137. The East African subregion ; situated in the Equatorial zone and has a high rainfall generally.
This fea re gi it high humidity hich is generally above the normal limit of 13 per cent require
for the adequate drying f food grains in this subregion , where preservation not easy. The food losses
in general are due to the factors outlined above namely temperature and moisture. i ects, rodents.
birds micro-organisms d poor management. Several studi have been made to tirnate the losses
that occur during stora e and prese 'on of food grains in this subregion. However the conclusions
have been different.

138. The eakne in the po t-harvest s. stem hich is the origin of food 10 es in the subregion
can be found throughout the cycle of the food grain from a es ting or maturity to co urnprion, This
sit (0 goes from th producer to the consumer rough the trader/distributor , through the agro­
industrial pr or even the anisa I process as \ ell as through [he storage and pr ervation process.
The outline of is cycle is aJid for stock farming and fishing where the farmer is stock breeder and
fisherma at the sam time.

139. The agro- industr ia l processing of food grains is a good method of ensuring not only the proper
preservation of thi product but also to ensure that they have a huge value added. However, this
processing is not sufficiently developed in the subregion despite their numerous potentials. In the
subregion processing is done basically by flour mills and for vegetable canning. food and beef canning,
by milk factori and for the canning of fish and sea food and the production of drinks (lemonade,
juice and b r) as well the production of edible vegetable oil. Considering the low level of
industrial pro ing, processing takes place on the farm and/or at the anisanallevel which carries with
it huge food losses.

140. According to the report of the working group on the obstacles to the production and marketing
of root crops, tubers and plantains in Africa held in Zaire from 30 September to 4 October 1985 under
the auspices of FAD. The losses for these products stood at between 10 and 25 per cem as shown in
table 18 below. This situation has hardly improved despite the programmes and activities that were
implemented in the subregion.

Table No. 18 Estimate of post-harvest losses in the CEPGL countries from 1975-1977 (in thousand

Total amount % of losses
Product Production available Loses

Cassava 11,778.9 10.502.5 1,276.4 10.8

Sweet POtatoes 298.2 253.0 45.2 15.2

Yams 176.6 149.0 27.6 15.6

Taro 37.0 33.0 4.0 10.8

Potatoes 30.9 23.0 7.9 25.6

Other tubers & root crops 28.6 21.0 7.6 26.6

Plantains 1405.0 1093.0 312.0 22.2

Total 1,,755.2 12074.5 1680.7 12.2

Source: R rt of tb rking group on the ob tacl to the producti n marketing of r crops.
tubers and lantains in Africa, FAO. meet ing held in Zaire from 30 September to 4 October
1985.
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141. OPROVIAiGRENARWA II project - Research in Rwanda ~riccl out also carri~d a study.on
. e estimates of losses rega~ding sl<:>red dri~ b.eans ~n~ sorghum. rhe .Iosses we.re defined a~ being
e part. of the pr duct or of a food Item which IS avallaole for consum 10 . Studies were ~arrled out
n the dry weight loss per volume as well as the losses based on the acute a re of e carnages.

C n rning the eight. the losses observed in th st k of pro ucers ere Ie than 4 per cent
an 3 per cent for sorghum. These figures are ar..1 s than th 2~ a d. ?O per ~m that ~. re

rally re ned by certain sources. However. one or the r~so tor trus I w ngures fr?m
r ucers is th t th small quantities that were stored (around 100 kilo pe farm) and me short period

of storag (3 to 4 months are hardly suited for any major proliferation an action of the mos
d trucri factors accouming 'or weight loss especially when the drying and the separation of grai
ha l: n done before storaae. Furthermore, there has been significant variation between the
produ rs. the regions and th~-differences during th research study.

143. e loss of weight in respect of beans and sorghum in the purchasing and distribution centres
n tabl in [he cooperati es societies since the beginning and end 0 the storage which is almost about
t and five months after harvest. the average loss was at least one per cent. The stored beans in the
epois of OPROVIA which were between 5 and 13 months after harvest did not experience weight loss

per volume while sorghum experience a weight loss per volume ranging from 0.1 to 1.4 per cent.

143. For the acuteness of the damages. the losses assessed by the consumers were higher. For the
farms .:! to 5 per cent of the quantities used as bean samples seemed unacceptable for consumption.

i factor was 10 to 15 per cent in the storage facilities of cooperative societies 5 months after
harv L On the average, the percentage of beans that were unacceptable for consumption stood at 8
to 13 per cent at the time of reception in the depots 5 months after harvest. These percentages ranged
from 14 [0 17 per cent 15 months after harvest and according to the storage system in the depots with
a wide variation according to the beans that were used as samples.

144. According to the assessment made in Somalia few losses were observed in food grains during
storage. Ind~ed producers with their storage systems of maize and sorghum done in open pits, the
losses from Insects and rodents were only 0.5 to 2.9 per cent, see illustrations no 6. With regard to
the,.AD~ stcx::ks. the losses were assessed from 2 to 5 per cent. However the Somalia cereal production
which IS principally sorghum and rice suffered much losses as the result of ravages by birds
panicu!arly the "quelea" birds which live in the marshes in millions (about to millions). Three per
cent of losses on.sorghum pro?ucrion was recorded. and this figure can reach 60 per cent in some
~ones. The expenence gamed from bird control has shown encouraging results which could be used
in the subregion,

i4.5. In countries such as Eritrea and Ethiopia despite the fact no study has been done on food ~osscs
pnor and po~t harvest. huge post harvest food losses have been recorded. For Eritrea, accordmg to
th data obtained on the ground, total food losses in cereals stood in the order of iO 000 tonnes and
8~ tonn in 1993 a~d I99~ respectively, thai is D.7 and 11.1 per cent of national production for
this ~t:>ory of crops II! the country. In the case of Ethiopia food los es for a period of 12 month
torage m e au t at I to 2 per cent.

!:fow ver rding to th data collected fro the Eth iopian technical services. on the hole
ur.mg the I ears. p t arvesi food I wa between 20 an 30 per cent of food gram

r~uct~on. ~ ere ~asically ~ue to the fact tha farmer lopped prod ction uring the war as
.e. ,.na pr pnate farming techniques, 0 er factor i lude s rag and handlin with reaard LO

dJ tribution d portati d . . . aJ d. . Ion urmg proce in e pecially at the m. Farm losses were s U

t thlnseclS and rodents infestanon i view of the fact it was aIm t not 0 ible to fumigate and apply
r ph. tosannary trearmenr on the arms.

<
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147. In ganda, climatic data show that most of the country has much rain and the humidity is high
practically throughout the ear. This situati n is rather unfavourable for the storage of grains at all
levels and requir the use of artificial faci iti which ar often not properly astered and involving
huge costs. This situation is notably made worse b the inefficient transport syste m. The weak
evacuation y tern for grain to the depots of e arket in bo ds and other c lleetion. distribution.
rnarketin a d processin center for grains together ith the ily perishable nature of major food
grains and other I that occur during harvest a d' tribution due particular! to an inefficient
handli and processing contribute t making is situation 0 se. Thus the Ood los es are estimated
at 30 per cent for plantains 10 per cent for legumes and oil 5 and 30 per cent for fishing.

4.3 PROGRAMMES AIr\.IED AT THE PREVENTION '\~1) REDUCTION OF FOOD LOSSES

148. Th s~ terns storage and prese tion of f grains ha e often been successful. This is
especially so in circumstances where e quannu in olved are not very large and the storage period
is al 0 ha n . Ho ever it hould be noted at the increase f grai for com erc ial purpos
which ' pr ntly noticeable in the subregion r quir ~ th modernization of the methods and systems
of 5tO ge well as the prese arion methods. includin th processing of food gra ins at all level.

149. Co ider ble effor ts have been made by the governments well as private initiative 1O improve
and promote the dev lopmem of the different methods and systems of storage in use. The following
paragraphs review s me of e activities undertaken by family holdings and by purchasing and
distribution center by certain countries in the subregion regarding the storage of food grains.

4.3.1 On family holdings

150. With a view 10 improving the storage system by producers of Member States of CEPGL a
certain number of criteria have been basically drawn up for maize. sorghum and beans. They are as
follows:

(a) The grains should be completely dried before storage and should remain dry during the
period of storage:

(b) The cleaned grains should be put in clean containers in order not to contaminate the new
crop:

(c) The grain should be kept in a cool place and protected against major external
temperature variations.

(d) Tile rain should be protected from insects while ensuring that it is clean and dry before
it i placed in the storehouse which is accessible to rodents and other pests:

Ie" The containers should be tightl.. sealed to pre ent rodents and other pests hom entry:
and

(0 The grain hould be regularly checked during storage to insure that it is not infected and
i this hap ens appropriate treatm e nt should be applied.

15 1. In ad uion to e current advice given in the subregio • major innovatio have been
implemem . It rel es to projects FA/pfl i. 1 and BDI/81/026 in Burundi which use an
appropriate insecticide (actellic) , i improv storeho and materials such as laterite ashes and
straw in e treatment f grains to be stored. Mo 'o'er, two differ n containers metal and
plastic ba el) were u ed as ex riments in Rwanda for the OPROVIA/GRE R II projects. The
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experiment was a considerable success considering the fumigation facilities thai went along with it . its
imperviousness its tightly closed narur~ and its us,: ~n the prese:vation of seeds. These devclopm nts
could be adopted in other countries at the East African subregions.

152. The experience of Uganda as far as institutional infr~structure goes sh~lUld be worthy of
mention. At the ministerial level. the duty of post-harvest tood losses reduction falls under the
combined responsibility of the ministries of trade. agriculture. social affairs, health and labour. A
number of implementing agencies and consultancy services have also been established. They are
basically:

(a) Produce Marketing Board- this Board only manages however about 30 per cent of the
commercial production due to its lack of appropriate technical equipment;

(b) Standardization Office - this Office is responsible for the standardization of quality
control for the food and agriculture sector. It also plays a major role in the growth of exports notably
cereals. legumes and horticultural products;

(c) Faculty of agriculture at Makerere University - this Faculty has a Department of Food
Sciences which works closely with other universities in East Africa which have the same department.
The Faculty also plays an important role in the preservation of food products through the advanced
training and other professional services;

(d) Cooperative Unions - this unions are also responsible for the marketing of grains as well
as storage. processing and the prevention of food grain losses; and

(e) The Kawanda A~ronomic Research S£alion - the principal agronomic research station
in the counrr.• this station also implements research programmes on the prevenrion and reduction at
post-harvest food losses. These programmes deal mostly with following crops, beans. cassava.
horticultural products and plantains.

4.3.2 Purchasing. distribution and marketing centres

153. The principal means of storage for most of the operators are silos and sheds except traders and
private distributors who use storage warehouses. In an attempt to improve- the conditions of torage
of beans and sorghum the OPROVlA/GRENARWA projects develop a sy tern modifying the
compartments of silos. A system of manual drill ing for the improvement of the cornparrmerusof silos
has also been developed b. the same project. For storage in sheds the s terns recommended as
storage in bags on pallets rather than in bulk in order to minimizc the damage done by rodents and
moisture. Cribs which have b.....en successfully u ed for drying and storage of maize by certain projects
and village associations in Zaire are also equally recommended.

154. The OPROVIA/GRENARWA projects also had encouraging results from its experiments on
the potential effect of insulation. The development of an insulation layer on the roof together with the
improvement of the ventilation on the roof could have positive effects on the reduction of the rate of
insect growth and on the rate of the hardenin of the beans. An assessment of the different materials
used for the fabrication of storage bags has shown that polythene and plastic woven bags are more
efficient against insect penetration (such as weevils; than the jute baas which arc zenerallv used.. - _ ..

155. In Somalia the ADCs establi hed their own storage and preservation systems for food grains.
However. they did not provide a re rt on the. outcome of the activities regarding the store houses.
It v as known that a huge quanutit of pesticides and raticides was requested which could not have
been used. With me assistance of FAO and DANIDA and through the storage project based in
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Nairobi. Kenya. a centre was established for the training of farmers (the Farmers Training Centre.
AFMET) for training in storage and preservation of rood grains at Afgor and other ccnrres in other
agricultura l regions of the country. The farmers were not very enthusiastic about these training centres
as their activities did not include traditional storage method of digging a pit in the ground.

~.3.3 Underground storage system

156. Two highly succe.s ful experiments were carried out by the OPROVIA/GRENARWA II projects
Oil underground storage on beans (batches of 8 to 1 bags of 90 kilos covered with polythene sheets).
It was at 0 observed that without the use of che ieal good quality beans stored for a year kept their
taste and their ability t gr w. They were not attacked by any depredators such as insects or rodents.

157. Poor quality beans w ich were infested by insects did not also show the presence of insects two
years after they had been stored under ground. Thi system is however better use by cooperatives and
other producer associations in iew of the difficulties of construction of pits-and the closure of bag
which require techniques which are not within the reach of 5 all farmers. The underground storage
system for beans using develop local material by th is Project could be spread EO other areas of the
subregion.

4.3 .3 Standard ~ and quaJitv norms for sorghum and

158. The. OPROVIA/GRENARWA II Projects had developed and experimented a system of
standards and quality norms for sorghum and beans. This system aims at improving at the same time
their storage conditions and their marketing by increasing the overall quality of the grains bought and
reducing the losses incurred during storage. This system which hits a subregional and even a regional
scope could also facilitate and improve the trade in this product in the context of the subregion.

159. Efforts has been made specially by the services of the national flour mill company in Tanzania
as well as private operators and cooperative unions with regard to storage of food grains albeit 1imited.
These efforts were notably focused on the control of quality and quantities, on the fumigation systems
and the supply of the necessary logistic equipment as well as the training of farmers. It also dealt with
the implementation of handling methods for harvested crops, the estimate of existing capacities and
storage needs as well as the reduction of transport and storage cost which also have an impact on
prices.

4.4 Subr~innal obser,,'ation

160. During the last few years food losses from agricultural products stock farming and fishing ill
the East African subregion did not feature in the major concerns of planners and policy makers in the
search for long-term solutions to the prevention and reduction of food losses. However, this food
losses have led to a major reduction in the food available in this subregion which has been hit by
famine and chronic food shortages. However, a number of studies have been carried out on the
storage. and conservation of post-harvest food grains.

161. For the studi carr ied out to determine food losses the following should be pointed out: (i )
estimates of po t-harvest food losses for the period 1975-1977 in CEPGL countries: (ii) the studies
carried out by OPROVIA /GRENAR\VA Il Project Research in Rwanda: and (iii) survey on post­
harvest food 10 ses in the East African and Southern African subregion notably ganda and Somalia.

16~. It is therefore necessary to carry out a short-term indepth study on food losses in the countries
of the subregion where uch studies have yet been carried out. It is also important to update the data



ECA/GSYIMULlICE/IV/07
Page 38

on studi out before the 19905. These studies should include tubers and root plants as well as produce
from stock fanning and fishing.

163. S ral initiari ha e been unde en in the ruber proc ing reject. These studi ha e
at been implemented. It is th feasibility studi the proces ing of t hers in the CEP L ntrie

carried out in December 1 88 by ECA/FAO JEF ivision.

I The untri in th ubreaion have record h -ter en rmous pre- harvest food losses and
p t- arvest f 10 ses. A nu ber of countries have been able a fan late appropriate for the long-
term olurio to eliminate or reduce the constrain mention above with regard to storage or
preservation of food grains. Funhermore. in some countries, nned socio-political conflicts have led
to the massive mount? of peoples involved in agriculture abandoning their farms and stocks. The
countri SLa nation pre ailing in the subregional does t enable some countries to import
phytosanitary pi" ucts for the treatment of their food products.

165. More dynamic measures should be implemented n ionally and subregionally to prevent or
reduce rood grain I . in this subregion. Chapter V. a certain number of recommendations
likely to improve the s~ terns and methods of storage. pr tion and processing of food crops in
order [0 prevent or reduce food grain losses in the subregion.

v. Measure" to improve stora2e and presen'ation of food crops in the East African
subre2ion.

166. Maize, sorghum rice. wheat, millet, sweet potatoes, cassava, potatoes, yams, dried beans,
groundnut, palm kernels and banana constitute. from the food processing view point: the basic diet of
the peoples of the subregion of East African. However, the post-harvest losses on the farms, during
storage and preservation as well as handling during distribution and processing can be very high.
These losses represent a high shortfall for the economy and food requirements of the subregion.

167. An insight into the methods and systems of storage and preservation of food grains have
revealed their differences as well as their performance and weaknesses. National studies and surveys
have been carried out in certain countries aimed mainly at the preservations of food grains (basically
sorghum. maize, beans) and their management improvement to reduce losses during storage.

168. It is worthy to note that few studies have been carried out on the methods and systems of
storage for the preservation of tubers and root plants. The same applies to stock-fanning produce and
fishing. Nevertheless these products through vulnerable to the traditional method of storage and
preservation at all levels, playa very important role in the economy and food requirements of the
peoples of the subregion.

169. The efficient methods or y terns of stor e and reserv tion of food grains should also be
c able of conserving the quantity and the taste of the food item stor d or maturing still on the farms.
Fun hermore. il should take into account the need and the prior iti of all the neficiaries as well as
the organo-I tic qualities of th product and e eco-climatic agaries. This will lead to a greater
rationalisation of available storage and preservation rne.h s i us an their potentials to combat
crop inf ration efficiently. lndustrial and artisanal pr ing of agricultural " d stock farming
products a d 1 hing shoul b given prominence in the prevention and reduction of food grain losses
in the ubregion. ~.

170. The following paragraph through in exhaustive outline programrn and activities that are like!
to impro e th short and mediu -rerm meth and y of torage p eservation and pr in
f f gra i and basic fo stuff in me subregion. The programme an activities outlined aims at
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improving and str n thening th ional capacity and they could be launch in countries where such
activities have not e taken place. They could then be formulated at the subreg i !1 level.

1. National programm ar.d activities which n be un er taken or which can strengthen the
aciti are folio

a) E tension of the trategy aimed at improving the systems of storage and preservation
of food gr i orghum. maize and n ) which are outlined above;

(b) Extensio of the ystems of storage. preservation a d processing of agricultural products
as well as the s tern of animal husbandry which have been succe I. They are
principall y:

(i) A the family holding:

'* se of appropriate insecticide such as actellic fo the storage and
pre ervatio n of stored agricultural food items in the rural area which is
meant for human consumption

The. use of improved warehouses

The use of materials such as laterite, ashes and straw

The use of different containers

(ii) Storage. distribution and processing centres:

Improvement of the system of the management and verification of silos
and sheds in all aspects notably with regards to fumigation and the
treatment against rodents

Insulation of the roofs of storage sheds and providing adequate
ventilation

*

*

Promotion of the underground storage system

Promotion of the off-loading systems in the storage sheds

Promotion of the storage syste in sheds by using bags on pallets rather
than bulk storage

Promotion of the system of drying and preservation using cribs.

(c) Pro orion of national research programmes 0 sto ge d preservation sy terns of
agricultural. st farm products and fishing and the e of ne a d re bl nergy such as solar
energy as well as ap ropriate an adaptable tee nologi for the artisanal and industrial processing and
for their extension at all levels :
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(d) Development of national agronomic research programmes on certain stored food grains
whose varieties are resistant to certain depredators when stored or left on the farms or can resist
certain storage conditions.

(e) Development of national training programmes and the exchange of experience on storage
preservation and processing of agricultural products as well as stock farm products and fishing:

(f) Improvement and strengthening of national systems for the collection and dissemination
of agricultural statistical data as well as data on stock farming, fishing and food grain losses: and

(g) Carrying out of indepth national studies on pre- and post-harvest food losses where such
studies have not been carried out with a view to updating existing .national studies. The terms of
reference for such studies are presented in Annex l. 1.

5.2 At subregional level

172. The subregional programmes and activities to be undertaken outlined below. For them to be
attained account should be taken of programmes and activities outlined above. They are:

(a) Organization of subregional seminar on pre- and post-harvest losses. The terms and
reference for its organization is found in Annex 1.4. The seminar should bring together main
beneficiaries, private individuals and parastatal bodies involved in storage and preservation of food
grains. Representative of public bodies should have amongst their functions the planning and
management of the agro-pastoral sector (promotion research agronomy and animal husbandry.
protection of the vegetation, agricultural statistics as well as storage preservation, distribution,
marketing and processing). The main task of the seminar will be to examine the recommendations of
this report and future reports on the same subject with a view to taking action to prevent and reduce
food grain losses in the subregion. The participation of donor agencies and NOOs involved in this
sector will be required;

(b) The establishment of a subregional project for the prevention of pre- and post-harvest
food grain losses including the development of centres for the exchange of information. The terms
of reference relating to the preparation of chis project is found in Annex 1.3;

(c) The establishment of a subregional system for the collection and dissemination of
statistical data on food grains including data on the food loss . The terms of reference for the
preparation of this project is found in Annex 1.2;

(d) Subregional project on the processing of tubers and root crops. The terms of reference
for the preparation of this project are found in Annex 1.5.

5.3 The implementation of the programmes and proposed activities

173. The implementation of the programmes and activities outl ined above is very urgent for all those
involved in activities aimed at preventing and reducing pre- and post-harvest food losses in the
countries of the subregion. The proposed programmes and activities recommended at the national level
as wei) as s~me other programmes and activities at the subregional level should be implemented as
~oon as poss!ble: For the pr?grammes and actions which require preliminary studies a timetable for
Implementation is presented in Table No. 19 below.

174. . The. three projects nam~ly: (i) subregional programme on the collection of agricultural statistical
data including data related to food losses; (ii) subregional programme on the prevention and reduction

Q
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of pre-and post-harvest food 10 ses; (iii) subregional project on the processing of tubers and root plants
which could be made a subregional programme to reinforce food security in The subregion. The
advantage of such an appr ach is that the programme will be able to provide technical and financial
support for the implementation of a certain number of programmes and actions proposed below at the
national level. This will not be the case i f these projects were to be implemented separately.

[75. However. the implemcntation of this project OT! a separate basis will lead to an internal and
external focalization of efforts with a view to achieving immediate and concrete results in the short­
and mediurn-t rm far as their bjectives are co cerned. It is therefore the duty of decision-making
bodies of the East frican MULPOC to examine indepth the t 0 variants with a view [0 the selection
of an efficient an judic ious option which will satisfy the aspirations of their countr ies an the
subregion.

176. Preliminary studies should be carried out before the consideration of the options. The
conclusions of [his study will be without any doubt indispensable to beuer clarify any decisions taken
in this field. The East African MULPOC Secretariat could always provide technical assistance
necessary for fund mobilization for the execution of the proposed feasibility studies and actions which
will be programmed. The same assistance could also be provided for the coordination of these studies.
The same will apply with regard to [he promotion and the coordination of the implementation of
programmes and proposed activities at the national level through the present study as shown in
paragraphs 189 and 190. If such is the case the Secretarial of East Afriean MULPOC would provide
the necessary support for the studies proposed above.

VI. CO~CLUSIO~S AND RECOf\fMENDATIOl\

177. Increased food production in the countr ies of the subregion of East Africa is a major objective
for sustainable development in this region. However. protecting food production for human
consumption and well-being of the peoples against infestations by different depredators while
improving the local methods and systems as well as the preservation and transformation of food
production constitutes a major priority for the countries of the subregion.

178. Considerable. efforts have been made with a view £0 preventing and reducing fOCl:.1 losses for
the principal food grains with often encouraging results. However , the present observation indicates
that the results are lagging the minimum requirements. Furthermore. some food products such as
tubers and r t plants as well stock farming products and fishing have not been the subject of
programmes aimed at the protection and reduction of food losses.

179. The improvement of this ituation should come from the implementation of programmes and
activities sighted above which are likely to bring lasting solutions in the shan and medium term. It
is therefore important to establish a mechanism which serve. as an effective and efficient catalyst in its
imptemeruauon, This is why it has been recommended that the subregional seminar/workshop should
take place very soon on the prevention and reduction of pre-and post-harvest food losses.

180. This seminar will enable participants not only to take decisions as regarding methods 311d

systems of improving storage a d the preservation of basic food grains in the subregion but also lake
decisions regarding mechanisms for their implementation. It would also provide an oppo nity to all
the participan ts to examine measures aimed at increasing food production in the subregion.

181. The follow up action and the assessment of the implementation of the deci ions and
recommendations of the. so called seminar will be carried out b. an intergove mental commission
bringing together senior national officials dealing with the agricultural sector as IIas official d ling

.-
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with stoc farming and fishing. The Eastern African MULPOC will organize the seminar and follow
up 1.11 activ ities of the intergovernmental commission and act as the secretariat for the seminar.

82. The attainment of the present study focusing on pre- an post-harvest food losses of food grains
in th ub egion of East Africa is in the work programme of ECA/Eastern African MULPOC for the
biennium 199 to 1997. It is also to be noted that some time ago other studies and reports focusing
on t-harves t food 10 ses had been carried out ith a vie I to strengthening food security for a
number of countries in the subr gion.

183. The rograrnrnes and activities recommended by the present study hould constitute - for
go ernm n 0 'icials in the countries of the subr gio and other officials involved in this field - a basis
for th formulation and implementation of strategic policies, pr grammes. and activities to promote
food urity in general and the prevention and reduction of pre- and po. t-harvest food losses in the
East . frican Subregion. Other studies in this field sp ially within [he framework of "Serving Africa
better .; ew direction for the Economic Commission of Africa" will be. programmed for the East
Afri ' n ubrcgion particularly with a view (0 implementing the programme and activities proposed by
[his study.
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The terms of reference of the survey all post-harvest food losses in the East African
subregion cornpnse four items. namely:

(a) A diagnosis of food producrion and security in the subregion;
(b) An analysis of the methods and systems for food storage and conservation in the

subregion;
(c) An analysis of post-harvest food losses in the subregion; and
(d) Formulation of measures to improve food storage and conservation in the East

African subregion,

TERMS OF R FERE T E OF IDENTIFIED DRAFT STUDIF_C;; ANI) SURVEYS

I. Terms of r fere nce for the preparation of a detailed survej on the prevention and
reduction 0 pre-and post-harvest food I es and collection in countries of the East
Afri can s region.

The survey will be conducted for countries which have so far not benefitted from any
such survey. It will mainly concern Eritrea, Ethiopia, Kenya and Djibouti. Its terms of reference
essentially comprise:

A. Determination and assessment of the necessary physical and financial resources;

B. Preparation of questionnaire on:

0) Methods and techniques of food storage and
conservation before and after harvest, and
collection:

(ii) Pre-and post-harvest food losses and collection:

(iii) Programmes and activities implemented or under
implementation and those programmed for the
prevention and reductio of food losses.

C. Identi fication f work already done out in this area in other countries of the
subregio 1 and determination of modalities for their updating:
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D. Determinacion and assessment of physical, human and financial resources
necessary for the implementation of identified programmes and activities:

E. Identification of modalities for the survey organization, data analysis and report
writing;

F. Conducting the survey; and

G. Data analysis and writing of survey document.

2. Terms of reference for the preparation of a subregional project on the collection
and dissemination of statistical dat.a on agriculture, stock fanning, fishery and food
losses.

A. Diagnosis of exisung national systems and services for the collection of
agricultural statistical data. at all levels. on agriculture, stock farming, fishery
as well as on pre- and post-harvest food losses and collection.

B. Identification and formulation of programmes and activities designed to improve
and strengthen national systems, and (0 harmonize them at the subregional level.
as well as mechanisms for their implementation and incorporation in structures
existing or still (Q be created;

C. Determination and assessment of physical. human and financial resources
necessary for the implementation of identified programmes and activities as well
as their funding sources; and

D. Preparation of the project document and its implementation time-table.

3. Terms of reference for the preparation of an East African subregional project on the
prevention and reduction of pre-and post-harvest food losses and collection.

A. Diagnosis and assessment of the existing situation at the national and subregional
levels;

B. Identification of mechanisms and systems for the collection and dissemination of
techru., :es established and used in this area;

C. Formulation of the programme components and/or projects to be executed at the
national and subregional levels. as well as the identification of their location;

D. Determination and assessment of physical. human and financial resources
necessary for the project execution as well a() their funding sources:

E. Establishment of the insrirutional framework and other mechanisms necessary for
the project's execution: and

G
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F. Preparation of the project document as well as its execution time-table.

4. Terms of refere ce for the preparation of a project to organize a subregional
seminar on the prevention and reduction of pre-and post harvest food losses and
collection in the East rican subregion.

A. Deterrn i ration of the objectives and choice of the seminar themes as well as the
formulation of modalities for the preparation of documents [0 be presented as well
as the determination of the venue and period of the seminar:

B. Identification of conference participants and moderators as well as other
intervening part ies;

C. Determination and assessment of physical. human and financial resources
necessary for the orga ization of the seminar as well as the financing sources: and

D. Preparation of the seminar's work programme and agenda and the formulation of
the project document .

5. Terms of reference for the feasibility study on the subregional project for the
industrial processing of tubers and root crops.

The project is necessar beca hese crops are very -ulnerable to damage dur ing the ir
storage and co nserva tio n. Be id . few co ner te initiati ves ha e been taken to prevent and
reduce the ir food los es . The terms of reference comprise:

A. Diagnosis of the current situation of the industrial and small-scale production and
processing of tubers and root crops in the subregion;

B. Choice of the capacity and location of the production plant or plants as well as
the technology and equipment. This choice will take account of the criteria for determining the
quality of products to be anufac tured as well as the availability of raw materials and
manpower:

C. Determination ant! assessment of the physical, human and financial resources
necessary for the project execution as well as the financing sources: and

D. Establishment of the project's tender and feasibility studies as well as the socio-
economic and financial analysis and preparation of the project document feasibility study.
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