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his Study assesses the present pesticides industrial system in Ethiopia

signs strategies for its development. [In doing this, both qualitative
antitative parameters of the major components of the system have been
fied, tcyether with the linkages hetween them. Constraints and

necks hindering the further development of the system were also

ghted. Furthermore, strategies for developing the system by overcoming
ttlenecks and constraints, including technical assistance and investment

ts, tegether with pertinent policy measuras, are included.




Industrial systems, an explanation of the methodology to be used in
carrying out the country studies and a detailed description of the report
he is axpacted to propare. He will be provided with a kit of materials

to help collect information.

7. Using the information material available at UNIDO and other sources,
the expert will prepare desk studies of the two countries he is going to
report on and their pesticides industrial systems. In each study he will
include a preliminary description of the pesticides irdustrial system in
the country, a base diagram showing all main components of the system and
their linkages, ard a prelininary disaggregation of components and
assessment of the system. These desk studies will be reviewed by PDSU
and discussed before the expert leaves for the field, thus enabling him
to make rmore efficient use of his time in the countries and helping to
ensure trhat all exnerts foilew a common approach in preparing the

indicative programmes.

In the Field:

1. The expert will visit two countries for a period of approximately two
weeks each.  On the kasis of the work done at UNIDO Headquarters, and the
attached outline, he will study the pesticides industrial system in each
of tha countries he visits. The purpose of the study is, first, to
identify qualitative and quantitative parameters for all major components
of the system ard the linkages betwenn them: resources, trade flows,
capacities and capacity utilization, the main actors in the system and
all constraints and hottlenecks hindering the further developmant of the
system; secondly, to design a strategy for developing the system by
overcemicg all the bottlenecks ard constraints; A d thirdly, to identify
the actisns necessary to implement the strateqgy, including technical

assistanco, investments ard Folicy measures

7. The expert will discuss the development of the pesticides industrial
system with the relevant authorities in Government, specializod
institutes and industry in order to identify the Government's development

objactives with relaticn to tho systom.




D. At Home:

1. The expert will prepare an indicative programme for each of the two
countries. Each indicative orcgramme will include a description of the
pesticides industrial system, all its main components and the linkages
between them, the evolution and development potential of the system, the
main bottlenecks and constraints hindering the further development of the
system, as well as the resources and enhancements that can oromote its
development. Tt will include an identification of various options to
ovarcome the bottlenecks and constraints and the selection of the best
options to achieve the Governma2nt's objectives in relation to the
development of the system. A group of complementary options will
constjtute a development strategy. Each strategy will be assessed
against the Government objectives and one will be selected as the most
appropriate. Finally, the indicative programme will include a package of
technical assistance and investment projects as well as policy advice to

implement the strategy selected.

2. After the indicative prcgrammes have been submitted to and reviewed
by UNIDO, the expert will make whatever revisions considered necessary

before they are accepted by UNICO as completed.

A base diagram for pesticides production and consumption system in Africa

is shown in Figure la.

The variables identified by the PDSU (9 in all) were analysed by them
using various statistical analysis technigues such as multivariate analysis,
principal component analysis and clustering techniques, the PDSU of UNIDO has
now grouped African countries into 9 clusters depicting the level of
development of their Pesticides Industrial Systems. On the oasis of these,

Ethinpia has been classified in cluster 5 and Ghana in cluster 3

Figures 1b - 1c show the base diagrams for the Pesticides Industrial

System in Cthinpia.
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Over 90% of the agricultural lard is farmed hy irndividual peasant farmers
who cultivate small areas (0.5 - 10 ha) with traditional technology. They,
howeuer, produce 90% of the agricultural output. Since 1975, the Government
has been redistributing the land so that each farmer has a maximum of 10 ha,
encouraging formation of co-operatives and establishing the heavily mechanised
high technology State farms. These State farms are located in the prime
agricultural land and they utilized 40% of Goverrment expenditure between
1980 — 1985 and received 76% of fertilizer, 95X of improved seed and 80% of
agricultoral credit allocations. Despite this, they generated only 4.5% of

agricultural output.

Presently 200,000 ha are under State farm cultivation and this is
expanding annually. There is an non—joing project to put 40,000 ha of mostly
irrigated land under cultivation in the next S years. In general, State farms
are 4,000 - 6,000 ha in size (irrigated cotton — 3,000 ha; rainfed cerecals -
6,000 ha; irrigated horticultural crops - 2,000 ha). The major crops grown
are mainly cereals like wheat, corn, harley ard sorghum; fibres {.e. cotton
(irrigated), sisal and kenaf; horticultural i.e. citrus (irrigated); minor
c.ops (rotation crops) i.2. ront crops, sunflower, rapeseed, phaseolus,
peanuts. Wheat and cotton are supplied tc the Ministry of Industr¢, while

citrus, tomatoes and flewsrs are exported.

In the peasant sub—sector, agricultural output includes foodcrops
(cereals, pulses and oilsaeds) and coffee. Productivity has been generally
low and mainly subsistence oriented The areas under various agricultural

products in the various seclors and 1ts projections are shown in Table 1.

The Settlements 1.e. the resettlement farms of drought victims in more
viable agricultural areas and the grouping of peasant households in new
villages (villagization) in order to pruvide social and agricultural services
more efficiently, have bBoth been Lwn of the Goverrment's pregrammes to improve
the agricultural sector. The Ministry of Coffee and Tea Development had
500,000 ha urder —offee cultivation, but some of this hauve heen affected by
the drought hence the immediate priority is a census to ascertain the present

acreaqge ard their rehahilitation rathor than (urther expansion.




CECTOR

State’
Farms

Private
Farms

Farms

Total

N.B.

Source:

Table 1

AREAS UNDER VARIQUS AGRICULTURAL PRODUCTS SECTORWISE ('0Q00 Ha)

Procducer
Cooperatives.

Settlement

CERTAL3, PULSES
& OILSEDS - COFFEE TEA COT'I'ON SUGARCANE
1983-84 93-94 1983-84 93-94 1983-84 93-94 1983-84 93-94 1983-84 93--94
202.8 451.1 17.7 47.8 0.9 3.4 31.6 93,5 15.0 21.6
(3.1) (6.0) (3.8) (8.7) (100) (100) (100) (100) (100) (100)
88.7 3938.8 3.7 57.3 - - - - - -
(1.4) (52.1)  (0.8) (10.5),
6136.8 3048.2 446, 3 442,7 - - - - - -
(94.9) (40.3) (95.4) (80.8) |
39.6 121.8 - - - - - - - - =
(0.6) (1.6) |
6467.9 7559.9 467.7 547.8 0.9 3.4 31,6 93,5 16.0 21.6
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)

Fertlilizer Complex - Prefeasibility Study,

Figures in bracket indicate percentage area under each sector,

Ministry of Industry.




Agricultural Research has been accorded high priority ir: the Ten Years

Perspective Plan (1984/85 — 1993/94) with the MCA launching specific
programmes in research, training and extension services to assist in improving
the Agricultural Sector. Recently, to assist in strengthening the linkages

between research, training and extension, a Resecarch Extension Liaison

Committee, comprising National and Reginnal Agonts, including Development
Agents, has been set up and meets every three months. In addition, the IAR
organizes training programmes, demonstrations, etc., which have been very

useful though not optimum. It is believed that only about 10% of the IAR
recommendations are used ard implemented to date. Some of the TAR priority
research areas include survey of major pests of economic importance (insects,
discases and weeds) of crops including annuals, ard the development of (
screening methods for resistance, control and preventive measures. In the

State farms, the Agricultural Research and fdvisory Department (ARAD) is

responsible for organizing its own research activities.

ARAD oryanizes a Workshop every year before the onset of the crop season
where representatives from corporations, the State farms and enterprises,
review the previous pregrammes and results with a view to making new
recommendations. ECvery State farm in the country has separate trial sites for
experimentation. Ffor pesticides, a Technical Committee reviews the previous
year's successes and failures with each pest of each crop and makes
recommendations on the type of pesticides, their rates of apolication, areas
to be sprayed in the different zones, and the total quantities to be bought.
Once approved, these recommendations form the basis of an international tender ( -

for purchase by the Agricultural Machinery and Technical Co-operations.

Other sqgricultural and crop protectinn research activities are undertaken
at the MOA Crop Protection Department, the Univarsity, the Crop Protection
[nstitute (Tthiopian Science and Technnlogy Cosaissinn) and Lhe Mthiopian Food

Corporatior amongst others.
4.1.7 Crop Protection

lLarge pre-~ and post-harvest losses (30-40%) in crop yields in Ethiopia

have been attributed to the ravages of a wide variety of pests and diseases of
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economic significance. Tt is expacted that this problem will increase with
increase in acreage, iacreased irrigation, increased fertilizer use and

increased use of high yielding varieties.

Presently, it is regarded that the pest situation in the State farms are
“~mraratively less severe, since more aqrochemicals are utilized than in the
peasant sub-sector, but infestation will certainly increase unless resistant

varieties are produced.

Most peasant farmers lack the necessary pest perception, potential crop
yields, and the economics of agrochemical usage. Extension and support
services are usually grossly inadequate, education and sophistication
likewise; organization is poor and availability, marketing and distribution
problems are rampant in the peasant sub-sector. In addition, wrong usage of
pesticides, inappropriate dosage, untirely application, lack of awareness of
safeiy measures, ineffective co~ordination of spray schedules and trial and
error approach to pest management., all previal in the peasant sub-sector.
Furthermore, the absence of a formulation plant has resulted 1n inappropriate
preducts and formulations, and packagirg unsuitable for the small farmers.
Also, sub-standard pesticides are often available in the market, though not
efficacious in the field, either due to peor quality in the first place or due
to prolonged gap between date of manufacture and usage. In these situations

the farmers fail to sae the advantage of using these costly pesticides.

In general, therefore, use of pesticides in Ethiopia is limited, being
consumad primarily by the State farms which cultivate less than 4% of the land
under agriculture. As far as the peasant sector goes, pesticides are not
freely available due primarily to limitations in supply and inefficient

distribution system.

Research at the IAR and in demonstration farms has revealed that crop
yields in the perasant sector are usually lower since several inouts are
invariably sub-optimal such as fertilizers, pesticides, improved seeds,
irrigation and improved farming practires (Table 2).  The economic benefits

are regarded as the highest in optimising the use of pesticides compared with
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the other inputs when considered individually. Emphasis should, therefore,
be placed on safeguarding higher yields by improved ore- and post-harvest
crop protection measures, thereby reducing the overall losses now estimated

at 30-40%.




Present and Potential Crop Yields (Tons/Ha)

- 18 —

Table 2

Crop IAR Demonstration ' Peasant

Station Fields Sector
Cereals
- Barley 5.7 -~ 6.0 . 1.0
- Maize 7.7 -12.0 S. 1.6
- Sorghum .0 - 6.0 2.5 - 3.0 1.1
- Teff 1.2 - 2.8 1.0 - 2.2 0.8
- Wheat 3.0°- 5.3%% 3.0 - 4.0 1.0

* Durum Wheat ** Bread Wheat
011 CroEs
- Ground MNuts 4.0 - 5.0 3.5 0.4 - 0.5
- Sesame 2.0 1.0 - 1.2 0.3 - 0.4
Fibre Croos
- Cotton 5.0 3.0 2.0°°7
“* Yield as obtained in state farms.

Pulses 1.5 - 2.5 - 0.8 - 1.0
Vegetables
- Berbere .y - 2.6
~ Tomazto 55 - . 30 - 35
- Onions 30 - 30 - 35
- Cabbages u?2 - 25 - 30
- Potato 28 - 30 - 15 - 20
- Sweet Pntato 28 - 30 - 20 - 30
~ Carrot 30 - 20
- Beet Root 30 - 35 - 18 - 20
- Green Bean 25 = 18

Source: Fertilizer Complex - Prefeasibility Study,
Ministry of Industry.
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Major Crops Usinq Pesticides in Ethiopia

There is a wide variety of agroclimatic zones in Ethiopia as a result of
the range of altitudes ard precipitation. This has made it possible to grow
both tropical and temperate food and cash crops for export and for local
consumption. The major crops in fthiopia include teoff (a local cereal),
maize, barley, sorghum, wheat, oilseeds and pulses. Coffee is the main export
crop ard it yields more than 60% of the export earnings. Other export crops

are oilseeds, cotton, pulses, sugarcane, fruits and vegetables.

In general the use of pesticides in the peasant sector has been very low,

compared with tha State farms.

Teff

A local cereal, it is a major crop of the country and is grown in almost
all cultivable areas of Ethiopia. Tn 1983-84, the total area cropped was
about 1.4 million hectares and production was about 1.09 million tons, which
represented 20% of total cereals production. Teff is resistant to most oests
but in some locations, it is attacked by a serious disease called smudge. It
is sometimes also altacked by rust and bunt, bush cricket, red teff worm,
barley fly and the African armyworm. Pesticides used agairst these insects

include Malathion 50 C, fenitrothion 50 [ ard ODT 10% dust (D).

Majze

In 1983-84, maize was grown in over 0.8 million hectares of land, with
about 47,000 hectares in State farns. Durirg this perind about 1.54 million
tons of maize was produced. The main insect problems are the maize stalk
borer, the spotted stalk borer, mairze aphids and other sucking insects,
African bollworm and the armyworm. Minor diseases are the leaf blight and
rusts. The pesticides used include DDT 10% dust (mainly used by the peasant
sector), Cypermethrin 25 EC, 5 EC/ULV, 2.5 ULV; Endosulphan 35 EC, 25 ULV;
Phosghamidon 50 SCW; Dimethoate 40 EC; Diazinon 600 EC/ULV; Methamidophos
600 soluble liquid (SL); and Thiometon 2% EC for various insects. Malathion

50 £C and Primiphos-methyl are used as sprays for surface areas, while




Aluminium phosphide is used for storage pests and Zinc phosohide for rodents.
Atrazine, Metolachlor, Alachlor and Glyphosate alone or in combinations are

used as herbicides.

The MSFD uses most of the pesticides. AISCO buys 10 and 20 tons of
ODT 5D and 10D respectively, in S and 10 kg packets. Formerly (up to 1986),
DDT 10D was produced in Ethiopia by the MOA for the control of stalk borer and
it was quite popular with the pe ant farmers. Migratory pests are controlled
by the MOA with pesticides such s Endosulphan 35 £C, Fenitrothion
50 EC/95 ULV; Carkaryl 85 welta.ie powder (WP), Cypermethrin 5 €C; Diazinon
60 EC/ULV and Dieldrin 20 EC.

Sorghum

Data shows that sorghum which is the most drought resistant cereal was
cultivated in about 900,060 hectares (13,000 on State farms), mainly in the
eastern and northern parts of the country in 1983/84 and production was about

1.2 million tons.

Sorghum is attacked by grain-eating birds, the African armyworm, the
bollworm, aphids and the spotted stalk borer. Fungal diseases, i.e. the
covered kernel smut and loose kernel smut are also serious diseases sometimes
afflicting sorghum, as is the parasitic weed. The pesticides used are

essentially the same as those used for maize.

Barley

A typical highland crop was grown in about 0.9 million hectares, 6,000 of
which were on State farms. The 1983/34 oroductinn vas abeut 0.8 million
tons. Insect pests of barley include the African armywors., the barley fly,
aphids and the soil insects, while diseases include the net hlotch and eyespot
or scald. The pesticides used mainly in the State farms were Phosphamidon
100 SCW, Thiometon 25 EC, NDimethoake 30 FC (mainly for aphids and other insect
pests): Chlorpyrifos 8 EC (for soil insects); Cypermethrin 5 EC/ULV, Malathion
50 £C, Diazinon 600 FC/Y, Methamidonphos 660 51 for conplex insect pests.

Various types of herbicides are used for weed control of barley in State farms.




Wheat

Also a highland crop, wheat is grown in about 700,000 hectares at
altitudes between 1,800 ard 2,700 metres. Jn 19231/84 nraduction was 0.666
million tons.

A major crop of State farms, wheat was cultivated in 63,879 ha in 1983/84, and
projections for 1994 are 90,255 hectares. Posts and pesticides, including

herbicides are similar to those of barley.

Oilseeds

Mainly grown by the peasant farmers in an area of 256,000 hectares
producing 98,5C0 tons in 1983/84. More hectarages (330,0C0 ha) were projected
under the TYPP. The State farms, on the other band, are expected to increase
from 4,324 hectares in 1983/84 to 751,682 by 1994. Pests include the African
boll worm, loop worm and aphids and pesticides being uvsed are Cypermethrin 5

FC/ULV for worms and Thiometcn 75 FG for aphids.

Pulses

Major crops include horsebean, chickpea and field pea, lentil, vetch and
soyahean. The peasant sub-sector dominates in area (97%) ard production
(98%), however, expansion is envisaged in the State farms from 1,440 ha in
1983/84 to 29,183 ha in 1994. The r.in pests are leaf worm and sucking
insects and the pesticides recommended are Cypermethrin S EC/ULV, Profenofas
250 EC/ULV arnd Methamidophns 600 Sl (for leaf worm), Dimethoate 30 EC,

Phosphamidon 100 SCW and Monocrotophos 40 SCW (for sucking insects).

Cotton

Cotton is mainly grown in the State sub-sector in the lowlands of
Tandaho, middle Awash and in some parts of the south and northwestern
regions. In 1984, 31,600 hectares were under cultivation and this is
projected to 138,092 for 1994. A fair number of pests attack cotton,
including spider mite, sucking insects, spiny, pink and Sudan boll worms,

whitefly, African holl worm and 1eaf worm. Dijseases include wilt and




bacterial blight. Cotton is the heaviest user of pesticides in Sthiopia and

accounts for 50X of the pesticides expenditure in the State farms. 1In

1987/88, ove; 10 million Birr (USSS million) worth of pesticides were proposed

to be used on rotton alone, 90% of which were insecticides. Recommended

oesticides include Amitraz 20 FC/UIY, Dicofnl i8.5 EC, 42 FC, Tetradifon 18 EC

and Prothoate 40 EC for the spider mite; Phosphamidon 250 ULV, 50 SCW,

100 SCW, Dimethoate 10 UIY, 40 FC for sucking insect pests; Azinphos ethyl

400 EC/ULV, Monocrotophos 40 SQW, 250 ULV for spiny, pink and Sudan boll

worms; Erdosulphan 75 UV, Prafernfos 250 IC/ULY, Cynermathrin 5 ULV, Amitraz

70 EC/ULV, Phoxim + Azinphos ethyl combination 800 ULV, 600 ULV, Monocrotophos

+ ODT combination SCO UIV and Methidathion + DRT combination 400 ULV for

African boll worm; Amitraz 20 EC/ULV, Profenofos 250 EC/ULV, Chlorpyrifos

23 ULy, Primiphosmethyl 50 Uy, Trissophns 25 iy, Monocrotophos 40 SCW,

Endosulphar 35 EC, 25 EC for white fly; Cnlorpyrifos 24 ULV, Profenofos

250 EC/ULY, Cypermeothrin 5 JIY, Methamidonhos SI 600, Methomyl 20 ULV,

Fenvalerate 4 ULV, Decamethrin 0.6 ULV for leaf worm: Profenofos 250 EC/ULvV,
Phoxim + Asinphos ethy! combination 8CO UL

V, 600 ULV, Cyoermethrin S ULV,
Fenvalerate 4 ULV, Decamethrin 0.6 ULV for the African boll worm and leaf worm.

Sucarcane

For sugar production an integrated system from sugarcane cultivation to

sugar oroduction is in operation. Ihe twn main establishkments at Metahara and

Wonji Ghoa are under the Ministry of Industry. The former occupied an area of

9.0C0 heciares in 1987 hut is expacted to be exparded soon.  The latter

cultivates an area of /7,000 Yectares to be expanded also, and a tiird area at

Finchaa of 6,000 to he <tarte. Tha annual production was around

195,000 tons, 30,000 of which were exported. Beetles are a major pests of

suzarcane in the country especially when humidiiy ard Lempoerature are high.

Stalk and shcot borer are also of importance, while diseases include smut and

leaf spots. The posticides used ars Findane 25 WP or 25 FC.  Aldrin is used

to dip cane seeds before planting. Lindane dust or granules, if locally

available could, however, he used instead nf C and WP.  The EGC handles all

its own inputs through open tender, and consumptions in 1987 were about

5,200 litres of lindane 25 IC and 13, 780 bags of Lindane 25 WP. The E£5C also

utilizes about 4,000 litres of Malathion 50 €C and 3,000 litres of
Methidathion 40 IC

annually for use on citrus plantations in their estates.
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Coffee

The home of Coffea arabica is believed to be Lthiopia and it is the most

important cash crop ard is grown in the northwestern and eastern olateav. It
contributes over 60% of export earnings and some revenue through surtax and
cess. 1In 1988 net export was 500 million Birr. Coffee is also an important
consumer geod, being drunk by most Ethiopians. This domestic consumption

absorbs more than 50% of total production.

Coffee growing in Ethiopia is scattered and fragmented. In many parts,
the trees grcw widely and these account for a good size of the total
commercial production. The remainder is of the plantation variety and is
planted on smallholder farms. Presently coffee is groewn on about
500,002 hectares. U'sually farmers attend to coffee only during harvest, thus
yields are generally low ranging from 360 -~ 400 kq per hectare. State farms
comprising of about 15,000 hectares in 1987 were expected to expand to
50,000 hectares by 1994. Yields in these farms are higher (860 - 1000 kg

per hectare), but the peasant sector produces over 95% of coffee.

In Fthiopia the most serious pest problem is the coffee berry disease

caused hy the fungus Colletrotrichum coffeanum and affecting up to 30% of the

trees resulting in 15 - 20% loss in preduction.  Other diseases include brown
eyespot, leaf blight and leaf rust. The only insect pest of coffee in the
country is the antestia bug which is a vector of the fungi which causes dry
rot of beans. Weeds can also be problematic if the trees are not grown under
shade. Most fungicides imported into Ethiopia have been used on coffee by the
peasant sub-sector, the recommended ones were Captafo!l 80 WP and

Dithianon 75 WP. Resistant cultivars have, nowever, bheen developed at the
JAR, but adaptation of this has been rather limited. Daconil and Heptaclor
have been recommended in recent times. Rust in the lowlands has been
controlled hy cultural nractice. In 1988, 11,900 hectares were sprayed for
the coffee berry disease with 277 tons of Naconil ard for insects with

130 quintals of Heptaclor in the peasant forms. Insecticides have been used
mainly for the control of termites and cutworms, but in general insect
problems have not been very serious. Small quantities of Malathion 50 EC and
Fenitrothion 50 EC have heen used to control some insect pests. Ffor the year

1988, 314 tons of fungicides (mainly Daconil); 4,800 litres of herbicides and

o~




insecticides (560 litres {(liqg.); 130 quintals (dust) were used. Thus, total

oesticides used in the peasant saecter in 1988 were as follows:

Pesticide Quantity Pest Price
Furgicide 314 tons Coffee berry ?3 Birr S0 cents/kg
(mainly Daconil) disease

Herbicides 4,800 litres Weeds 30 Birr/litre

Insecticides:

Sumithion) 560 litres Sucking bugs 6 Birr/kg
Malathion) Sucking bugs 6 Birr/kg
Heptaclor 130 quintals Termites 18 Birr/kg

fFor the State farms another 5-10% of the above is used in coffee

plantations.

Other crops

Crops, includina fruits, vegetables, pepper, tobacco, sisal and kenaf

also consume their share of pesticides as well.

4.1.3 Pasticidas Procurement

Almost all pesticide activities are in the hands of the Government. The
private seclor act only as supplier and technical advisaor on special product
lines. Shell once contracled & private company to formulate Lindane dusis
usirg lorally available dratomite ard Lthe MOA once formulated DT dusts.  In
Ethiopia, subsidiaries or appointed agents of the major chemical companies are
represented vis. Shell, Bayer, Ciba Geigy, Sumitomn, Union Carbide, Monsanto,

Makteshin, May & Baker et al.

Pesticides procurement and distribution is rather individualistic and
decentralized. The MSFD, for example, is responsible for all jts plant
protection activities in terms of procurement and distribution, otc. In

comparison, fquite a lot of resticides are used by this sub-sector against
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weeds, insects and pathcgens since rotation is not yery good in Ethiopia.
Although on-going research in the productisn of resistant varieties exist,
this is very slow. To break the cycle, 50,000 ha will have to be rotated
every year. Thus, US$8-10 million are spent annually on pesticides. In
1988/89, US$8 million were spent on importalion of pesticides. This was the
minimum needed since foreign exchange shortage exists in the country. In
reality, more pesticides were actually needed for solving the pest oroblems in

this sub-sector.

Normally, the MSFD applies for foreign exchange like other establishments
and the Government allocates accordingly, deonrding on availability. An
international tender from Agrochemical companies is then issued and a suitable{
supplier chosen for the purchase and supply of the required pesticides, based
on the recommendations of a Technical Committee. The majority of the
pesticides supplied are in bulk nackagss of 200 kg or litres and the suppliers
take full responsibility for their performance, i.e. efficacy, etc. of the
pesticides. Funds for pesticide purchase are also raceived from various donor

and loan agencies like the EEC, FAO, IFAD and Japan, etc.

For the registration of new pesticides, sample pesticides are tried for
2 years in small scale farms in collaboration with the chemical companies
(10-20 sq. metre/plot/treatment). The more effective ones are then screened
in large scale trials for 1 year (for fungicides, hectarages are

25-50 ha/100 ha, insecticides, 660 ha and herbhicides, 300 ha) unreplicated.

Next, if new product is not convincingly more superior to the older
chemicals, then 50% of area is treated with older chemicals and S0% with the

new pesticide.

In general, it normally takes 4 years before a new pesticide is
recommerded for use in the State farms and only Lhose approved and recommended
by the MSID are allowed for importation and eventual use by the MSFD.
Furthermore, Lhe MSID corducts research and updates its recommendations on a

yearly basis.




Vike the MSFD, the Ministry of Coffee ard Tea Jevelopment and the

Ethiopian Sugar Corporation are also resnponsible for procuring their own
pesticides directly. On limited cases, the private companies are allowed to

import small gquantities for supply to retailers.

As far as the peasant sector goes, the MOA identifies the types,
quantities and formulation of pesticides required and then arrange procurement
and distribution throungh AISCO. a parastatal under the MOA charged with the
responsibility of handling (purchasing and distributing) agr.cultural inputs
throughout Ethiopia. The Plant Protection Departrent of the MOA also affers
free advice and services against migratory pests, epidemic plant diseases and
peet outoreaks such as the desert locust, armywornm, grain-cating birds
(e.g. qualea) and rodents. For these latter, pesticides are usually obtained

as free qifts from donor agencisas such as the FC. TFAD, et al.

For example, in 1986, the MOA used 57,627 litres of liquid pesticides
(includirg Fenithrothion S0 CC, 95 UlY; fFrdnsulphan 1315 FC; Cypermethrin 5 EC
and Diazinon 60 EC) and 96,480 kgs of dry formulations (including Carbaryl
85 WP) against armyworm. More than 5G0 litres of Fenithrothion 60 ULV was

also used again,t grain-2ating birds.

AISCO presently has about 680 wrarketing centres throughout tne country in
different zones a:d districts, and organizes the sale and distribution of
pesticides. Tt also orocures pesticides for the Ministry of Coffee and Tea,
the resettlemant areas ard the MOA for its mosquito programme, and hands it
over to them for distribation. Norally it takes aboust 6 years rosecarch

before a pecticide can be recommended for use by IAR.

In addition, aTscn alse hardles the input requirements of the Department
of Aninal and Fisheries Resources of the MOA for veterinary use and for other

projects.

In the peasant sector, the farmers are organized into co operatives
(«pprnxiwatoly 4,000 co nporatives ceprosent ing 18 - 19,000 peasant
associations).  AINCO deals with co-operatives through its marketing agents.
First, oxtension workers dotormine pesticides nocds and the MOA roviews and

complies lists for procurement by ATLCO.
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4.1.4 Distribution and Marketing

Presently Ethiopia relies completely on pesticide importation. All
imports, including pesticides, arrive at the Assab port from wiere they are

distributed to their respective locations.

Pesticides for the MSID are distributed to the various areas e.q. Naczret
(50-70 km from Addis Ababa) by trucks (i.e. by road), at an average cost of
15 Ethiopian cents i.e. US7 cents/quintal/kg depending on the state of the
road. Usually, there is a 15% of the total pesticides cost attributed to
transportation and handling cost. Transportation is regarded as a bottleneck ,
for effective and efficient pesticide distribution to the various State farms. ’
Pesticide treated seeds, which ara also graded, otc. are usually supplied

by the Ethiopian Seed Corporation (urder the Ministry ¢f State Farms).

At the various farms, pesticides are stored on-farm until roequired. As
the MSFD does not own its own plane for aerial spraying of pesticides, it
rents from ADMAS Air Service (under Lthiopian Airlines), but this is sometimes
problematic as the time of need sometimes does not coincide with availability
of the plane. Planes are ronted at the follewing cost: For ULY, 7 Birr/ha
and for HV., 14-15% Birr/ha. Profits accrued by the MSFD are supposec to go
back to the Government, but this is usually not adequate eriough to give any to
them. In fact loans are usually obtained from the bank, e.g. the Agricultural .
Industrial Development Bank, or the MSID sometimes obtains Government equity

on new projects. There are no subsidies on pesticides.

Pesticides destined for the peasant sector, are similarly recetved at the
Assab port by AISCO and transported to the various marketing centres by rcad
using ATSCO's trucks (only 12) of 22 ton capacily, and trucks rented from the
Ethiopian freight Transportation Corporation at an average c- ,t of

15 Ethiopian cents per aquintal/km.

At the marketing centres and in the co-operative stores as well,

pesticides are sold by the Fxtension fgents to co-operatives and orivate
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farmers likewise. These would have obtained loans from the commercial vanks .
Usually pesticides are bought in pack of 10, 15 or 25 kg or 5 and 10 litres
and only rarely are they sold in smaller units as in the case of herbicides
which are sold in measured quantities into the farmers' own containers.
Extension Agents are supposed *o play an important role in advising farmers on

the use of pesticides.

There are no incentives or subsidies and no taxes or duties. Also, there
is no price control, however, AISCO sells to co-operatives with very little
profit to cover overheads only. The Co-operatives likewise sell to farmers
plus a simall service <harge. large farmers can obtain hank credit and buy

theirs directly. Usually no collaterals are needed.

There are no promotional or marketing activities by ATSCO or any of the
chemical companies for the benefit of the growers. Also, there are no
benefits of after-sales service, farm demonstrations anrd technical back-up
through field staff usually made available by pesticide companies, are
absent. Infact, once a chemical company wins an order acainst tender,
supplies are made and that ends the marketing activity of the company. In
general, formulation and packagirg are not kased on the needs of the peasant
farmers (usually in bulk packages of 200 kg or litres). Emphasis has been
mainly on using high-value chemicals of higner concentrations than on low-cost
ones such as dusts, granules, etc., which are more favourable to the peasant
farmers needs. AISCO, with only about 680 marketing centres staffed with a
limited number of marketing agents, is grossly inadequate in proper pesticide
distribution. Frequently, it is the MOA extension workers (Development
Agents) who carry out the marketing activities. When required, pesticides are
frequently not available and the farmer has to rravel long distances to buy
his requirements. AISCO's distribution will thus need to be greatly improved
and strongthened in order to 90 anyshere to meet the demands of the peasant

farmers .

Ethiopia, with its very large agricultural population, has a large
potential market for pesticides and offorts are needed to develop it through
all possible sources, e.g improved AISCO's distribution network, improved

extention services, distribution through other channels ]ike village
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reta’lers, co-operatives, extension workers and sales depots of pesticide
companies in Ethiopia. This will invariably make available the desired inputs

to the remote areas of the peasant farmer.

It 1s clear that most peasant farmers are not presently sufficiently
aware of the benefits of the use of pesticides, hence prorotional programmes
have to be initiated in order to popularise the use of plant protection
measures in the peasant sector by raking use of extension workers. In this
connection, Government is now aware of the need to improve extension services,
(one for every 800 farmers) inputs, credit facilities, etc. More effort

should, however, be made to improve farmers' education and training, plant

/

{

orotection demonstrations, mass meetings, seminars, workshops, distribution of

leaflets (in local languages also), etc.

4.1.5 Total Consumption

The total pesticides consumption in Ethiopia varies remarkably over the
years. Table 3 gives the quantity and value of the various classes of
pesticides i.e. Insecticides, Fungicides, Herbicides and Disinfectants
imported over the periead 1976 to 1936. Tn 1987 ihe total pesticides imported
was 5,618,040 kg, i.e. 51, 474, 719 Birr (Us$25, 737,359), while in 1988 it
was 2,292,038 kg, i.e. 75,953,789 Birr (V5%12,977,395).  Tn 1989/90 the total
pesticides imported by the State farms alone was 17,188,982.26 Birr
(US%8,594,491.13).

The wide fluctuations could be due to a variety of reasons ranging from
pasticide stocks not consumed in one year being carried over to the next;
pesticides entering the country as part of some aid package; pesticide imports
not beirg related Lo needs but to availability of foreign exchange or as part
of an aid or grant from bilateral or international sources; purchasing

influenced by a campaiygn or a specific development programme.




CLASSWISE IMPORT OF PESTICIDES IN ETHIORIA, 1976-1986

INSECPICIDES FUNGICIDES

2D Vv Q v
2,528 7,986 92 1,311
1,768 6,632 -
1,817 29,580 -
1,298 8,019 138 2,615
2,080 13,909 436 1,128
2,854 21, 349 152 3,225
1,323 10,996 32 300
3,279 21,163 3 418
2,298 25,660 476 1,779
1,702 12,424 3561 3,594
1,743 16,199 4 24

‘First H=lf only

1976 1978

1, 309 45

1,462 S0
SNl Uioterngl

(2 - 2uantity in Tons; V - Value in ‘000 Birr)

- Importation of LDT i}nc{yggg under insecticides in the above data)

1979
119
545

1982

-tatistics,

Customs and Tax Administration, .vidis Ahasa,

MERBICIDES DI 3INFECT LOTAL
0 v 0 0 v
971 4,704 100 3,691 14,563
550 3,023 64 2,382 9,930
1,804 4,796 716 4,137 36,844
1,780 7,027 128 3,345. 18,513
255 2,217 96 2,867 17,981
€5 308 a5 3,116 25,517

13 33 292 1,660 14,118

17 163 20 3,319 21,519

51 293 121 2,946 29,135

9 67 415 2,490 18,479

12 6 - 1,759 16,229

€ 214e}
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The ahove classes of pesticides imported as finished formulations for the
wide variety of pests in the different agroecologic zones include, as
indicated earlier, most formulation types such ss emulsifiable concentrates
(EC). ultra low volume formulations (ULV), water soluble concentrates (WSC),
flowables (F1), soluble liquids (SL), wettable powders (WP), dusts (D),

granules (G).

MSFO

The State farms of the MSFD are the largest users of pesticides in
Ethiopia. Table 4 shows that consumptinn by the sector has significantly
increased from about 7.8 million Birr in 1982-83 to almost 19 million Birr in
i987-88, ard in 1989/90, to almost 17, 188, 982.76 Birr. For 1990/91

approximately 17 million Birr is estimated as the requirement.

As usual the wide range of insecticides constitute 70-75% of the total,
followed by herbicides 17-20% and fungicides 6-8%. Others include
redenticides, termiticides, nematicides ard the seed dressing, thiram, making
about 1%X. Cotton alone uses about 60% of the total ( 50% in value). Liquid
pesticides are usually favoured for herbicides and insecticides since aerial
spraying is used wherever possible using the aircrafts of the Adas Air

Service, a subsidiary of Ethiopian Airways.

The_Peasant Sector

The Ministry of Agriculture is responsible for all aspects of
agricultural pest control in this sector. This service includes advice on
tontrol measures, provision of pesticides and ecuipment and control measures,
rrovision of pesticides and equipment and rorduct of control ooerations for

migratury pests throughout the country.

AISCO, a parastatal of the MDA is responsible for procurement and
distribution based on pesticide demand data collected and compiled by the
district and sonal offices and scrutinized at the MOA Headquarters. Equipment
is also purchased by AISCO who are usually guided by the allocation of foreign

exchange by the Government. Tn 1987/88, 13.0 million Birrs were allocatad for

-,
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Table 4

Classwise Pesticides Consumption — MSFD
(Crop Season 1982-83 to 1687-88)

Q - Quantity in Tons; V — value in '000 Birr

i. - Liguids; p - Dry Formulations; T — Total
Twoe 1232-33 1983-84 1984-85 19835-36 -0a5-:7 1987-33
- 1 2 3 & 5 % 7
2) Insactizidss
{ L -Q 1% .2 S59. 4 77:.2 1505.3 1212.5 1175.0
L -V =519 : y7cu._3 6u63.e 10288.2 -1012.3 131215 >
Do- 9 97,z 8.7 LT .7 0.2 5.3 32.¢
D - v 165.3 25.6 39,0 6.1 357.¢ L30.1
T - Q 705.7 588 . 822.0 1405.¢ 1218 .1 1298 . ¢
T -V L80:.4 481¢.9 6561.8 10294 .2 1363.2  11796.3
5)Tungicides: ) '
L - Q 1.3 1.2 43,2 - C.5 2¢ . s
P~V 15.9 21.8 971.6 - 14 .7 210 .2
Y- Q 47 .7 97.7 i7.2 T 39 .t 31.3
2 -V 282.5 588.7 351.6 48.¢ 03,7 8:3.3
i T - Q LI, 0 98.9 50.u Y1 4G. ¢ 111.7
’ T - v 2¢3.y 51C.5  1233.2 48 Yy 18 .y §32.1
Z)Zerbicicdes
S -0Q 2035.8 241.2 339.8 364 .3 =81.0 29, ¢
Lo~V 2703.5 2315.¢§ 4058.8 3936, 2 6297.1 6230,
D - Q 3.3 18.4 28.3 8.3 - 1.9
D -~ v 3.1 448,56 $59.5 252.5 - 31.3
T ~-Q 202.1 259.6 358.1 373.1 <81.¢C 30.4
T -V 271:.5 2764.0  -618.1 4189 .1 6297 .1 5312.2

G)Crand Total: .

Q 956.9 946.
v 7817.3 819y,

[o4]

1250.5 1782.7 1738.5 1750.

(¥

w

12513.3 14532.3 17280.6 18851.5

Scurce: Compiled from data given by MSFD, Addis Abaha
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pesticides and equipments for sale and distribution to the oeasant sector.
They include insecticides, fungicides, herbicides, rodenticides and pesticide
application equipments, but grossly inadequate to meet the total requirements
of the peasant farmers. Presently, both the more expensive high and lou
active ingredient formulations are imported to Ethiopia in order to optimise
on transportation costs. However, the low active ingredient dust and granule
formulations are more popular with the peasant farmers in terms of applicators
safety, environmental protection and ease of application. Thus, the more
expensive high active ingredient liquid formulations should be substituted
wherever possible with dust and granular formulations when locally produced,
using locally available inert carciers and diluents. for example, the dry
formulations currently being imported are 1% Cypermetrin granules,

7% Primiphos methyl and NNT dusts % and 10%. thus, more than 96X of the
formulated products are inert clays, which are available in Ethiopia in large

quantities, beiry imported in the wake of scar.e foreign nxcharge.

Settlement Schemes

After the 1984-85 food crisis, the Government of Ethiopia further
increased the pace of the schemes so as to reduce vulnerability to famine and
to address the degradation problems. The target is to settle 200,000
families, i.e. 1.5 million people to more fertile regions in the country
(Western and Southwester Ethiopia). The Relief and Rehabilitation Commission
(RRC) give help for the first four years after which the MOA takes over and
the farmers brought under the Peasant Association. The RRC procures
pesticides, fertilirers and equipments and distributes them free of charge.
Large quantities of pesticides are, however, required but not all are met
because of resource unavailability. The main pest problems for which
pesticides are used are stalk borers, armyworms and other maize, sorghum and
teff pasts, as well as pests of cotton and pulses. The total pesticide
consumption is about 300 kilolitres per annum. Recently reduced since 10,00C
hectares of cokton has been reduced to 800, the remainder being handed over Lo
the State farm sub-sector. Pesticides used include Malathion S0 EC,
Fenitrothion 50 FC and frdosulphan 315 £, totalling 100 kilolitres. Other
insecticides approximately 200 kilolitres, cotton requirements
120 kilo litres ( 1.7 million Birr). Tn terms of preference, the RRC

prefers low active ingredient dry formulations (if made available locally) to
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the high concentrated liquid formulations being used presently so as to save

on averseas transportation costs.

Migratory Pests

The Plant Protection and Regulatory Department (PPRD) of the MOA is
responsible for the control of the desert locust, the African migratory locust
and the two species of the tree locust; the grain-eating birds (qualea),
armyworm and othe epidemic pest outbreaks. It also maintains stocks of
pesticides and equipment obtained as gifts or purchased with the MOA budget .
Services are provided free for these pasts. Major pesticides used include
Malathion, Diazinon, Fenitrothion, Endosulphan as liquids and Carbaryl, DOT
and BHC as powder formulations. For 1987-91, requirements are shown in

Table 6. Malathion already in storage will also be used.

Public Health

Large quantities of pesticides are also used in this sector especially
against Malaria. This disease is endomic in (thiopia (areas helow

2,000 metres, i.e. 75% of the total land mass, about 65% of the population).

A National Piragramne for the confrnl ard sradication of malaria and other
vector-borne discases, initiated in 1959, is the largest programme in Africa
with WHO assistance. TIn 1986/87, the Gowernment allacated 3 million Birr for
the purchase of pesticides. DDT 75 WP (about 2 million Birr) has been the
main pesticide used but Malathion 50 rC (arout 1 willion Birr) has also boen
introduced. Temephos, Primiphos-methyl and Pyrethroids are also recommended
oroducts. For other domestic pests such as nousellies, cockroaches, bugs and

fleas, etlc., imported aerosnls based on Pyrethroids or DDVP are used.

Veterinary

Livestock contributes about 15% of the GOP in Ethiopia: 95% of livestock
in the private sector and 5% in the State sector. The herd in this country is

the largest in Africe and in 1987 includes ?7 million cattle, 24 million




sheep, 18 million goats, 1 million camels, 7 million equines and 53 million

ooultry birds. Exports in 1985-86 to the Middle East and to North and West
Africa were 251,000 goats and sheep, and 10,000 cattle valued at 19.4 million
Birr. 1In Ethiopia, the Animal ard Fishsries Resources Development Department
of the MOA orgarizes veterinary services in the country. The acaricide,
Toxaphene 300 FC is used to control ectoparasites by dipping or spraying.
Annual consumption is estimated at 2,400 kilolitres but in the past lower
consunption rates have been used, e.g. in 1935, 120,060 litres were imported.
Usually pesticides are imported through AISCO who distribute them through its
various centres. Peasants utilirze tte caid treatment facilities at the animal
clinics or purchase their own products directly. The Dairy Development
figency, under the Development ard Meat Corporation (urser MSFD), which owns
several livestock farms also uses acaricides. Also, State farms under the MOA
exist. With the advent of the TYPP, veterinary and other services are being

expanded.

The other consumers of pes!icides in Ethiopia include coffee and tea.
Posticides far this lattoar, include Aldrin 43 1C for contral of tormites in
nurseries, herbicides like paraquat 20 FC. Glyphasate 4BIC and Dalapon
870 WLP Post -harvest storage pests of maise such as rats, insects and moulds
are also a problem. Teff suffers contamination from birds and rats. Pulses
are affocted by bruchids ard sorghum by insects and moulds. These
post- harvest locses range from 10 to 60% in different regions and recommended
insecticides include Malathion, Iindane, Primiphos methyl, Fenitrothion,

Dichlorves, Pyrethroids and hromophos.




In total,
40 million Birr (
follows (Table S).

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

pesticides consumed in Fthiopia are estimated at over
US$20 million), which for 1986 can be broken down as

About 75% are insecticides, 16% herbicides and 9%

fungicides.
Table 5
Consumption of Pesticides in Ethiopia
Consumer Estimated Total Classwise
Value Quantity Insecticides fFungicides Herbicides
(in Birr) (Tons) (Tons) (Tons) (Tons)
Millions Millions
1. Ministry of 19.5 1800 1260 110 430
State larm
Development
2. Peasant Sector 10.0 1100 770 180 150
3. Plant Protection
and Regulatory
Department
(Ministry of
Agriculture) 5.0 550 440 50 60
4. Relief ard
Rehabilitation
Department 1.1 120 120 - -
5. Veterinary (MonA) 1.0 150 150 - -
6. Ministry of
Health 1.5 300 300 - -
7. Ministry of
Coffee and
Tea Deovelopment 2.6 100 15 35 50
8. fthiopia Sugar
Corporation 0.4 40 40 - -
9. TOTAL 40.5 4160 3095 375 690
(75%) (9%) (16%)




4.1.6 Licensing

There are no Government regulations pertaining to the monitoring and
regulation of pesticides importation to fthiopia or its sale, distribution and
manufacture or formulation. There is, however, a large potential demand for
pesticides since the Government has pladged to increase agricultural
productivity in order to meet its primary objective of self-sufficiency in o
foed preduction. Thus, even though mast pesticides are utilized in the large
State farms, it is anticipated that use by the small peasant farmers will o

tnevitabhly increase in the near future.

There have been several accounts of foreign suppliers dumping
sub—standard and ineffective pesticides in third world countries. This is
normally due to improper monitoring, inspection and quality control measures.
In vew of this, a 'Pesticides Reqistration ard Control Proclamation and
Regulations' has been drafted by a Committee of Experts and submitted to the
Council of Ministers for approval of the propnsed legislation since about
6 years ago. Evidonce exists that this Council actually did look at the

document in 1989 but it still has to be submitted to the Council of State.

4.1.7 Pesticides Demand Projections

The diverse agroecologic zones in Ethiopia makes the country well endowed
for agricultural development. Many more areas could be used in order to ‘
attain self-sufficiency in food. Thi: would, therefore. mean increased
agricultural inputs and improved farm wanagement services. Thus, increased

use of pesticides is now imperative to this integrated approach.

Relative to its size in acreaye the State farms utilize phenominally more
pesticides than the dominant peasant sector. This low level in the peasant
farms has been due to a variety of factors on both the siuoply and the
utilization. Supply constraints include resource shortages, transportation
and distribution oroblems, inadequate data to facilitate decision making,
non-availability of products consistent with needs of small peasant farmers.

On the utilization side, low level of kncwledge among the peasants, inadequate

education and truining, poor extersion service, lack of promotional




activities, including suppliers/distributors' after sales service, farm
demonstrations, lectures and seminars for the benefit of the smallholder
farmers. Because of these inadequacies, use of pesticides must be

strengthened if increased agricultural outout is seriously planned.

As already mentioned, pesticide importation over the years have failed to
shcw any trerds. There have been wide yearly fluctuations and imports have
certainly not been need-based. Imports have been influenced by a variety of
factors, thus the figures do not give a true reprasentation of the total

market of agrochemicals in the country .

For working out demand projections, sevaral methods have been used
including extrapolation of present trends; linking consumption to cropped
areas or previous crop preduction projected to the future; relationship to
fertilizer use by the equation, P = a + bF. In this, P = pesticides consumed
(g/ba); F = fertilizer consumed (kg/ha); a and b are constants. The above
equation implies that pesticides use is directly proportional to fertilizer
use. Tn Ethiopia, like pesticides, fertilirer consumption has shown a very
erratic pattern with no clear trends. Imports, instead of being linked to
needs, have oeen dependent on resource availability hence a correlation
between fertilizer and pesticides may not be feasible. Yot another functional
relationship used for working out projections is that between yields/unit area
and pesticides consumption in a relationship of the tyoe Y = aPn where Y =
veighted yield of all crops in kg/ha; P = pesticide consumption in g/ha;

a and n are constants.

In Ethiopia, even those years when large quantities of pesticides are
ourchased, the total requirements were still not met.  They have still oeen
low and inconsistent, that the assumption of a linear Lrend extrapolation or
regression methods to project the fulure pesticides consumption will be
absolutely unrealistic. Thus, a more realistic and workable approach must be
employed o.g. nstimates based on cultivated areas multiplied by the
dosage/hectarage have been used wilh some success for both the State and

peasant sector in fthinpia.




Using these metheds the pesticides demand by the MSFD has been calculated

to be over 35 million Birr worth of pesticides in 1989 and over 80 million

Birr in 1994. for the peasant sub—sector, however, projections will increase
phenomenally while in the health sector, coffee, tea and sugar, increases are
not envisaged to he substantially, and for veterinary a 10 per cent growth is

anticipated (Tables 6 and 7).

4.1.8 Raw Materials

Introduction

For pesticide formulation, it is extremely important that cheap and
readily available raw materials of consistent quality are used at all times.
Locally available formulation ingredients, which meet the specifications,
should be used whenever possibhle as these would reduce freight costs,
insurance, long shipping lines, etc. Raw materials considered include active

ingredients, solvents, carriers and packaging materials.

Active Ingredients

These are the chemicals in the formulation which actually possess the
biological activity. All the other ingredients in the formulation are only
used to facilitate the application of the active ingredients to the target
organism. The physical properties nf the active ingrediaerts imposes a limit :
to the choice of formulation ingredients used for any given type of
formulation. For example, the physical state (liquid or fine crystals,
powdered flaxes, solid cakes or small lumps) melting and boiling points,

specific gravity (density), viscosity, solubility, stability, odour and colour.

Presently, no manufacturing of active ingredients is undertaken in
Fthiopia. This is not surprising since such activity involves highly
sophisticated and expensive chemical technologies which cannot be afforded at
this time. Furthermore, since only small tonnages are required, local

production may not be justified, hence, it is not advicable at this time.




Table 6

DEPARTMENT — MOA

CROD._PLOTEIRTON, THPUT REDUTREMENTS FOR_1987-91

(L= uantily in lons, Filoliters or '000 viecos:

PRODUCT __.1987

_ - L V.
Insecticides

-Fenitrothion 95 ULV 50 518

-Diazinon 60 kL 10 331

-Cypermethrin 2.4ULV 40 114

-Dimethoate 10 EC 10 331

~-Endosgul fan 35 EC 40 331

-Carbaryl B85 WP 50 414
-Cypermathrin 1 G 50 207
-Primiphos-methyl 2 D 75 155

-Aldrin 90  wp 50 518
Total 435 3219
Fungicides

-Metalaxyl + Mancozeb 20 373

-Copoer oxvychloride 20 166
-Flutriafol +

thiabendazole 20 331
Total 870
Rodenticides

~Z1lnc Phos»hide 8050 3 37

-Zrodifacoum 50 414
Total 3451
Avicide

-F2ntn1an 60 B 5 10

i L a

___ 1988
o. v
55 569
a5 373
45 166
45 373
15 373
55 455
55 228
80 166
50 518

475 3521
20 373
20 166
30 497

1036

3 37

50 114
451

5 104

101

Y

Q

60
50
50
50
50
60
60
85
50

515

25
25

30

&)
O w

- kstimated Value '000 Birr)
1989 1990
v__ 2 v Q9
621 65 673 75
414 55 455 65
518 55 569 65
414 55 455 65
414 58 455 65
497 65 538 75
248 65 269 75
176 90 186 100
518 50 518 50
3820 555 4118 635
466 25 466 30
207 25 207 30
497 35 580 40
1170 1253
37 3 37 3
414 50 414 50
453 451
104 3 104 5
101 104

1991

776
538
673
538
538
621
311
207
518

4720

559
248

662
1469

37
114

451

104
104
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-Knzpsack s»oravers
-ULV sworavers
-Overalls

~-300¢ts

~Goggles

~Gloves

-Syphon Pump
~Cylinder

Total

Grand Total (value)

Source: Plant Protection and

2 207 2.2 228
1 62 1.2 75
1 41 1.1 46
1 31 1.1 34
1 12 1.1 14
1 12 1.1 14
1 21 1.1 23
1 10 1.1 11
396 445

5040 5557

Regulatory Depar-ment, MOA.
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248

87
50
37
15
15
15
12

4389

6034
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269

93
53
43
17
17
29
14

530
6456
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124

62
47
19

31
16

629
7373
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Table 7

AREA UNDER DIFFERENT CROPS ON STATE FARMS

CROP AREA - HECT:RES

CROP TYPE 1984 1988 1994
MSED TARMS
- Miize 47,341 61,414 69, 480
- Sorghum 13,350 13,000 12,350
- Wheat 63,879 73,665 ¢0, 255
- 3arley 5,667 192,000 10,000
- Rice - 3oo 3,000
~ Haricot 1,353 9,750 14,242
- Soya beans 87 9, 950 15,141
~ Sesame 2,001 15,000 40,500
~ Sunflower 2,004 3,710 38,210
- Rave 3eed 214 4,742 5,722
~ Groundnut 105 5,700 29,250
- Cotton 31,760 56, 390 128,092
- 3isal 8,000 1,000 1,000
- Kenafe 110 5,000 12,000
~ Tobaco 663 1,900 3,200
- Vegetabie 1,592 3,906 5,742
- Pepoer 2,496 8,750 10,650
- Teff 917 - -
Total 174, 365 284,179 470,834
HCTD - COFFEE PLANTATIONS
~ Coffee 11,710 23,060 43,560
Z5C - SUG/R_PLANTATION3
- Sugarcane 14,860 27,300 31,800

Source:  NData compilad from information given by zsc,

MCTD and from Prefeasibility Study, Fertilizer

Complex, iinistry of Industry,
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Chemical companies already present in Ethiopia can, however, supply
active irgredients as required (chloronated, organophosphorus, carbamates,
pyrethroids or plant extracts). They can also provide the necessary back-up
assistance relating to formulation development work based on utilization of
local raw materials (carriers, solvents, etc.), analytical methods, safety

requirements and application methods.

In terms of bulk, smaller quantities of active ingredients will be
tmported compared to finished formulated preducts, thus many inherent oroblems

will be reduced such as transportation, foreiyn exchange, handling, etc.

Active ingredients for domestic pesticides preduction can be obtained
from pyrethrum which grows in Ethiopia but has never been developed, though

the potential is great.

Solvents
Present use of solvents produced in Ethiopia are as follows:
Kerosene — Although preduced in fthiopia, some are somotimos imported to
augment local production. It is normally used as a jet fuel, for home
use and a small proporkion for the paint irdustry.
Naphthas - Gasoline, used to run cars. Presently production and
consumption are at par, but consumption will soon exceed preduction at
which time some will have to be imported.
Gasoll -~ A deficit preduct, used in antomobiles.

Diesel - A deficit item also; 220,000 tons are imported annually.

Thus, it is quite feasible to include another 5,000 tons of any of theso

products annually, without any hardship on the refinery. However, it musl be

borne in mirnd that this would have to bhe a foreign axcharge component.
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Ethanol is produced in small quantitics, but all is presently destined
for the captive consumption of the Ethiopian Beverage Corporation. However, a
oroposal to establish a new plant to preduce peuwer alcohol for use in mixture

with motor gasoline has been under Government consideration for some time.

Oilseeds

There is a very good production of oilseeds in Ethiopia; about
100,000 tons oper annum. Thase are preduced by hoth State farms and private
farmers and include cotton, niger seeds, rapeseeds, groundnuts, sunflower,

sesame ard spices.

These oilseeds are processed by the Cthiopian Food Corporation and olher
privately cuwned factories for oil oroduction or exported as seced as in the

case of sunflower and sesame seeds.

Oilseeds supply has, however, been rather erratic due to drought.
In 1988/89, 52,100 tons of cotton were obtained while the tonnage for all the
others was 75,000 tons, making a total of 127,000 tons. The seed meals are
also exported or used locally as animal feed, for example, cotton. The
oilcake of raoeseed, because of rancidity has been shown to be of less value.
Experiments are underway to use this to develop brickets (as fuel), or
fertilizer. There is also the possibility of researching into use as a
formulation carrier. Thus, some of the non-edible oils could be used as
possible diluant in formulation of UIVs. This, however, needs to be
investigated in the laboratory, in pilot plants. and in small field plots

before any large scale nreduction is made .

Before the detailed results of experimentation with locally available

solvents are oblained, solvent regquiremonts could he met through imports.

surfactants

These are substances which reduce the interfacial tension between

immiscible liquids or even belween liquids and solid surfaces. Thus, in

liquid formulations, surfactants of the non-ionic and the anionic types are
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used as emulsifiers to reduce the interfacial tension between immiscible
liquids. Water insoluble pesticides could form stable emulsions with an
appropriate emulsifier and diluted with water. Surfactants are also added to
water soluble concentrate formulations to give the soray liquid sufficient
wetting powder. Other adjuvants added to improve quality or performance
characteristics include stabilizers, thickners, dyes and similar agents.
Emulsifier selection must be done systematically with laboratory trials being
indispensable. Paired emulsifiers are now available from manufacturers who
can also give the requisite advice. As none of these materials are available

in Ethiopia, they would have to bhe totally imported.

There are two general types of pesticide formulations:

Liquid Formulations

Several types of liquid formulations exist and these include wettable
powders, dust formulations, granular formulations, water soluble concentrates,

suspension concentrates, aqueous concentrates and oil solutions.

Most pesticides (active ingredients) are insoluble in water thus, it is
necessary to use some organic solvents for the preparation of liquid
formulations or liquid concentrates used for the impregnation of dry
formulations. The solvents include both polar and non-polar types. Among the
non-polar solvents are aliphatic and aromatic hydrocarbons ard petroleum
distillates), while the polar ones include ketones, esters, glycols, acid
amidos and glycoethers. Choice of snlvent will, therefore, be based on
several considerations including water miscibility, economics, solubility of
the aclive irgredients, phytotoxicity of the solvent, its toxicity, wolatility
and inflammability. Important functional properties of the solvents used in
formilating pesticides ara2 as follews: distilattion range and boiling point,
specific gravity (density) aromatics content, solvency, kauri-butanol value,

flashpoint, viscosity, water miscibility, toxicity, colour and odour.

There are minieral oil resources in Ethiopia and prospecting is being
conducted presently. Crude oil and hydrocarbons are imported from the USGR:

approximately 800,000 tons per annum of crude oil and 250,000 tons per annum
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of hydrocarbons. Imported crude are refined in Ethiopia by the Ethiopian
Petroleum Corporation, who has a capacity to process one million tons of crude

per annum.

The various fractions obtained from the distillation of crude oil include
kerosene, naphtha, gasoil and diesel nil. These could be experimented for use
as solvents or diluents in the preparation of oil concentrates/ULVs either
alone or in combination with other more powerful imported solvents. In
addition, distillates of slightly different characteristics could also be
prcduced from the refinery to syit specific noeds. Tt rust, however, be
ensured that all important characteristics of the local solvents such as
aromatics content, ilashpoint, distillation range, solvency, water
miscibility, water content, etc. are within the specification limits.
Emulsifier balance must also be determined wilh respect to the local solvent

before any substitution is made.

Dry formulation

Carriers and diluents

In the establishment of any local dry formulation plant it is important
that there is a continued and assured supply of carrier or diluent from an
indigenous source. The most important dry carriers and diluents used in
pesticide formulations are inorganic materials mainly of naturecal origin.
These include diatomite, vermicullite, attapulgite, montmerillonite, talc,
kaolinite and pyrophyllite. They are ususally pirocessed for use in pesticide
formulatijons by techniques ranging from simple drying and pulverising to
washing, airfloating and calcining.  Twmportant propertiss of sowderad carriers
and diluents include particle size, sorptivity, bulk density, surface acidity

ard choemical compartibility, flowability, dustability ard abrasiveness.

In granular formulations, carriers may be of mineral or vegetable
origin. Cxamples of mineral carriers are montmorillonite ard attapulgite

while carriers of vegetable origin include maize cobs, wood flour, ground

tobacco stem, rice hulls and cotton seed meal. In some cases, silica sand,
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grains of limestone, brick chips, gypsum and granulated fertilizers are also
used. Important characteristics also include particle size, sorptivity,
flowability and abrasivity. Jt is also extremaly important for the carriers

and diluents to be compartible with active ingredients.

In Ethiopia there is a vast mineral potential, including a wide variety
of minerals for use as carriers and diluents for making dry formulations.
These include kaolinite, diatomite, limestone, bentonite and dolomite. Kaolin
is already being mined on a small scale. A DOT dust formulation plant once in
operation in Tigray and using local kaolin as the base, is no longer in
operation. A Lindane dust formulation plant owned by a private individual in
Addis Ababa which once supplied Shell and the MOA has not been hired for some

time now.

The status of important carriers present in Ethiopia are as follows:

(a) Diatomite: Three deposits have bren studied so far. GCne at Gademota

( 150 km from Addis Abba, in the Rift Valley) already explored by shafts.
This deposit is about 250 million tons. Preliminary studies in the Addis
Ababa on the chemical and physical properties indicate that it meets the
requirements for pesticide formulaktion. further confirmatory tests are being

conducted in Italy.

(b) Chefe Jila Deposit: Regarded as the besl to date. nabout 180 km from

Addis Ababa and approximately 55,000 tons. It is recommended as a filter and

1s also suitable for pesticide formulation.

(c) Adami Tulu Deposit: Akout 200 km from Addis Ababa and aoproximately

705,7000 tons. Also suitable for pesticide formulation.

So far more that 20 Diatomite depnstis have been found in Ethiopia and

the possibility of the occurrence of different grades for different purposes

exist.

A feasibility study has been planned for 1990 and a German Company has

shown soie interest. However, a definite local market is needed befors

N
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development is embarked upon. It is ervisaged that these mines will be
developed in about 3 years. Diatomite located near Nazret has already been

used to produce Lindane for Shell.

Kaolin

The EMRDC is purchasing equipment for mining and processing for ceramics
and an Aluminiur sulphate factory. Jt will produca 10,600 kaolin per annum,

which will not oe adequate to meet the needs of the pesticide plant as well.

Kaoiin deposits studied. Bombawoha deposits shout 310 km from Addis Ababa
contain 105,000 tons ceramic grade (based on iron content), i e.less than 40
grain size. There are, heowever, 7060.CC0 tons of kdolinitic material in tne
Bombawoha deposits. Other deposits are also being explored. There should be
no problem suoplying a foarmulation plant akout 75 tons oer annum. So far, the
known reserves are estimated at 500,000 tons, mostly in the south of Ethiopia,

where detailed mapping and drilling has been done.

Dolomite

Deposits in Kenticha (in Sidamo area) about 550 km from Addis Ababa.
Nine sites have been located. 1In site No. 1 about 260,600 tons are present
while at site No.9 about 1.5 million tons. Quality of dolomite was high
grade. This site js quite accessible oy road and there is water and
electricity available. There is presently & proposal for development and a

market study has already beon conpleted

Bentom; te

Over 2 million tons of bentomite deposits have been located in District

Gewane around 175 km from Addis Ababa feveral doposits have been studied:

For drilling mud - not very good.

Bleaching agent ~ preliminary results encouraging

Agricultural purposes - draining (to retain water)
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Montmorillonite This is present in the bentomite.

Gypsum

There are large deposits of this in the Blue Nile area. estimated at
billions of tons. Although some analysis indicating that the quality is good
has already been undertaken, further analysis is still required. Gypsum is
used for cement ard for plaster of Paris. Presently, small scale orivate

mining is being carried out.

Talc ‘

Deposits are located in the south, near the goldmines and detailed work

is scheduled for 1990.

Vermicullite

Only small occurrence is Ethiopia while pyrophyllite and attapulgite have

not been located.

Limestone

More than 95X Calcium carbonate exist in Ethiopia, about 400 km from
Addis Ababa. There is a possible micronisation project to orcduce micronised
fillers from some of these mincrais (70% Calcium carbonate and 30% of
dolomite, bentonite, kaolinite, fieldspar and quartz mixtures) for paints,
etc. This project is scheduled to start in 1991 Presently, cement plants in
Addis Ababa, Diredawa, Massawa ard Musher under the Fthiopian Cement

Corporalion are in operation using limestone from nearby quarries.

Thus, depending on their physical and chemical characteristics, i.e.
molecular and crystalline structure, composition, particle size and

sorptivity, these minerals could be used for the production of dry

formulations. However, their suitability as carriers as well as that of the
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local solvents and the final formulated pesticides must be checked in the
laboratory, on a pilot scale and in field plots before any larye scale use is

implemented.

In dry formulations, important characteristics of the surfactant are the
wetting and dispersing of wetitable powders (WP) in water during spraying in
the field. Common wetting agents are the sodium salt of Alkyl benzene
sulphonates. while dispersant used in the formslation of water-dispersible
powder pesticides may be of the Ligrosulphonate type with cations such as
Scdium or Calcium or the Sedium or Calcium sulphonates of Polymeric ohenols.
Other materials used are anti-caking agents (e.g. hydrated Calcium silicates,
micronised silica with low bulk density, large surface area and oil
absorption) to prevent lump and solid mass formation during storage. Others

are deactivators, stickers, anti-Ffoam agents ard structuring agents, etc.

Other Raw Materials

Phosphorus - Phosphate rocks are found in the eastern part of Ethiopia. Some
drilling and geophysical work have already been urndertaken and deposits with
up to 12% Phosphorus pentoxide (p705) have been identified. Thus, this

Area seems very promising.

Sulphur — Pyrites are sources of sulphur. These have been found in several
places. SGulphur is alsa obtained from volcanic rocks. Pyrites have been
found in the Assamara area (about. 3 million tons). Galcopyrite (about

I million tons). Aulpbur contont was about 35% (a by-product). Elemental
sulphur deposits have been found in the Dallo area, where potash deposits are
also located. fFor Galcopyrite, only small scale drilling has bean conducted,
a more detailed one nceds to be done. A 2,000 tons deposit of elemental
sulphur has beoen found in the south, nedar Dafan, about 250 km south of Addis

Ababa .

Chlorine — vast quantities of Sodium chloride occurs in Ethiopia, from which

Chlorine can be obhtained.

Copper - Some deposits exist bul no smeller is available.
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Packaqing

Packaging of formulated pesticides is extremely important especially from
a safety point of view. Packages used must of necessity be durable and
resistant to corrosion, so as to prewent breakage and leakage during
transportation and storage. Packages should also be in small enough sizes
that can be conveniently utilized by farmers of all levels, and for household
uses, so as to aveid repackaging. Packages are usually made of metal, glass

or plastics, depending on the type of pesticides.

Fthioplastics and the Team and Plastic Factory are reputahle companies in
Addis Ababa that produce plastic containers of all sizes. tnough capacity
exist to cope with the demand. Raw material availability is, however,
sometimes a problem since they are imported, hence a foreign exchange
component. [For example, low density polyethylens used by Ethioplastics to
make plastic bags suitable for packing dry fecrmulations and bottles are all
imported. The Foam and Plastic Factory use high density Polyprooylene, etc.
and has blow and injection moulding units that can made any type of plastic
containers. Ethioplastics presently sroduces 2,500 tons per annum, i.e.

30 miliion Birr/annum. Sealing of plastics is readily being done. Presently
vrices of plastic bhags are based on 7 Birr ard 90 cents/kg for plain bags and
8 Birr and 60 cents/kg for printed bags. Plastic bottles on the other hand of
various sizes can also be nroduced, e.q. 300, 560, 800 ml sizes. Paper labels

can bhe attached to these. Prices for these are 11.55 Birr/kg.

Glass bottles are produced mainly for the beuarage irdustries, by the

Addis Glass and Botlles Factory.

Ethiopian Petroleum Corporation wil® be producing steel drums of
160 litre capacily. Wilh suitable arrarsement they imay be able to preduce tin
and aluminium drums, coated with suitable coatings to meet the specific needs

of pesticide parkaging.

The Ethiopian Prinling Corporalion has 8 printing presses throughout the

country (4 in Addis Ababa), 7 paper converting factories and 1 shared company

’
v
kS
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that makes corrugated boxes. The outiut of these can be increased by
increasing shifts or capacity. Their present annual turnover is 60 million
Birr. Pulp is, howsver, iaported. There are plans for producing pulo from
bagasse (22,000 tons per &nnu@).  Presently 10,000 tons of paper are produced
and there are nlans for anothar 33,000 tons in 5 years. Most paoer is
produced by the paper mill_ but specialized ones are imported. Simple paper
packets of various sizas and with 1 or more layers in thickness can be
produced. Adecuate printing facilities exist for providing labels in English

and the local larnguages.

Thus, it would appear that most packaging materials exist in Ethiopia.
Heowever, suitable trials will be necessary to determine which packaging
material is used for which purpose. In addition, tests for shelf life during
storage, and coapatibility, together with tests during transportation, should
of necessity bz carried out. Until these tests are confirmed, materials
should be imported if reguired, for example, internal enamel drums for liquid

pesticides.

In general!, regarding all raw materials (local carriers, solvents,
aljuvants and rackaging msterials) for pesticide formulation, it is of
paramount impo-tance that their suitability be ascertained not only in the
laboratory but in Lhe field, Sefore production on a commercial scale is
undertaken. Trey should a1l meet standard acceplable specification. 1In this
regard, supplizrs could be utilized at stages where lncal facilities and
experlise do not exist. UNIGO can also be asked for assistance in testing
local raw mate-ials for su1tebility, and in training local personnel.
Ultimately local laboratory facilities should be developed for testing all raw
materials fully. Presantily, the I'MRDC does corduct some laboratory tests on

local carriers

4.2 1Importance of the System in the Country's Economy

The pesticides industrial systom in Fthiopia contributes significantly to

the national economic and nutritional qoals of Lhe country. Pests and




diseases are important contributions to the low crop yields in Ethiopia,
contributing an average loss of 80% or wore. Tn realization of tnis, Ethiopia
spends some US$20,000 per annum on the importation of pesticides (still
inadequate), to ainimize both the pre-and post-barvest losses of both cash and
food crops, and hence contributing to achieving food self-sufficiency and
raising the living <tarndards of the people. Pesticides are alsn important in

the public health and veterinary ficlds in Ethiopia.

With this large pesticides consuaplion and the Government's pledge to
1ncrease food production and increase crop hecacreages in both State and
peasant sub—sactors, it is imperative that a local Formulation olant be
established in Ethiopia based on the utilization of suitable locally availablo.
raw materials such as carriers, diluents, <olvents, mackaging, etc. This will
9o a long way in improving agriculture, reducing the foreign exchange
requirements and transportation costs anrd supply standard pesticide products
of local recipes at the right time, more appropriately labelled, and packed in

containers of the right types and sizes.

4.3 Government Development Objectives related to the System

The Governmant of Ethiopia, in its quest to achieve self-sufficiency in
food production, has emphasized the need to strengthen and improve
agricultural preductivity in both State and peasant sectors, thus increasing
food production and alleviating shorlages; to expand production of
Aagricultural raw materials for meeling the needs of local irdustries and
expand industrial production, to improve the quality of exportable crops such

as coffee, sesame, ofc. and to raise Viving standards.

fo achieve this, the Government is placing emphasis on improved farming
by optimising agricultural inputs ihrough the intrcduction of high yielding
varieties, improved seeds, fertilizers, pesticides and other farm management
services (irrigation, improved farming practices). This will incvitably

increase yields of agricultural crops throughout the country.
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The Government is thus pledging to raise food production and health
standards for a sustained economic growth of Ethiopia, through increased
availability of pesticides for ayriculture, public health and animal health.
This can be achieved by finding a viable basis for the local manufacture of a
variety of oesticide formulations utilizing maximum indigenous raw materials

as far as possible.

Jn view of the current heavy burden on the economy by pesticides
mmporiation (US$20 million, still lass than required), and the presence of
many raw materials within the country, the Government has been seriously
considering the establishment of a local opesticide formulation olant which
could cater to the local needs on a selective basis and reduce imports, hence

valuable foreign excharge.

4.4 On-going Development Activities related to the System

Bacause of the Government's pledge to improve agricultural productivity
for sustained economic growth of the country and the growing awareness of the
importance of agricultural chemicals such as pesticides, there is now an
urgent need to search for ways of improving the availability of pesticides and
to find & suitable way for the local manuiacture of a variety of pesticides

utilizing as much as possible local raw materials.

AL present all pestiride requirements are imported or obtained as gift«
from abroad. Importatlion places a heavy financial burden on the economy and
since many of the raw raterials are Available lncally the Fthinpian Governm.nt
has for some time been considering the establishment of a pesticide
formulation plant.  Since 1978, the State farms bhad requested assistance from
UNDP Lo set up a plant In 1981, the NG of the Ministry of Industry
justified the establishment of such a plant..  In carly 1986, an "opportunity
study™ was conducted by Last German experts who recommended the establishmont
of a liquid pesticide formalation olant in I'thiogia. iollowing this, UNIDO
conducted a techno-economijc feasibility study in 1986 and in early 1989, UNIDO

conducted an cvaluation of offers for a 1lot scale r <*icida formulation
p

plant. .
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4.5 Institutional Framework for the Development of the System

The Government of Ethiopia is the lead agent for all industrial
davelopment in the country. The National Chemi:al Corportation of the
Ministry of Industry is responsible for all chemical industrical development .
Thus, the development of any new chemical irdustries such as pesticides and
fertilizers is handled by the NCC. This Corporation works very closely with
all other pertinent Ministries, Corporations ard Tnstitutions, as in the case
of pesticides - the Ministry of Agriculture, AISCO, Ministry of State Farms,
Ministry of Health, Ministry of Mines, ihe Develnpment Banks, AID Agencies,

et al.

The AJD Banks can provide the necessary local financial components while
It is anticipated that the Toreign exchangs components will be provided oy
external agencies, e.g. UNDP, UNIDO, FAO, etc. in the form of technical
assistance project ard investments projects, etc. 1In the past, the
Agricultural and Industrial Development Bank of Ethiopia has financed domestic
components and to some extent foreign excha..gye components as well, depending
on the magnitude required and the quantum of foreign capital available at the
time. The Bank also provides loan to farmers for pesticide purchase,

inter alia.

Normally an application for foreign exchange is made tu the central bank,
but because of the prasent shortage, the amount obtained is usually for less
than that required. However, it is hoped that the foreign exchange normally
allocated for pesticide purchase will be diverted to the pesticide form:lation

plant once it is set up in the country.

5 PROGRAMME JUSTIFICATION

5.1 Problems to be addressed

There is presently no pesticides formulation plant in Ethiopia. A small,
private plant that was used to make DOT and | indare dust is now used for

gypsum for use in the cement industry. Hence, all pesticides utilised in the
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country are either imported with valuable foreign exchange or are obtained as
aifts from exzernal donor agencies. Tlurthericore, freight and transportation
costs from the suppliers to the Asab Port and to the users are high and in
some cases irafficient ard unreliahle. Thus, thare is the need to establish
an indigenous pesticides formulation plant thereby importing relatively small
quantities of active irgredients and some adjuvants, as compared tc the
substantially large tonnages of finished formulation, which contain more than
G0% of raw materials that are present. in Ethiopia. This plant should,
therefore, provide pesticides for both the agricultural and health needs of
the country, using local resources hence going a long way to improving
agriculture, reducing foreign exchange requirements and the cost of the
preducts by saving on transcortation anrd supplying standard pesticides at the

right time.
tHowever, several constraints and bottlenecks to the development of the
pesticide infustrial system, including an indigenous pesticide formulation

rlant exist, which much be addressed. These include the following:

1 Active ingredients not availabla locally - no preduction of chemical

intermediates suitable for use as active ingredients.

7 Carriers, Lhough many, are Tocally available and have not yet been

“ully developed and tested.

3 Local solvents, though some are available locally, have not been

fuily developed and tested.

4 Otrer rauw materials such as ad juvants should be investigated for

local sources.

) Foreign exchange policy does not exist for purchase of raw materials

in Cthiopia.

6 Quality control, including training, technology know-how, R and D

environmental orotoction are weak or non - existent
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Packaging specifically for pesticides poorly developed.

Marketing — credit, pricing, etc. need improvement.

Distribution networks ard transportation are poor.

Expertise in contract negotiations is lacking.

Policy to phase out imports of products to be formulated does not

exist.

Extension services are weak.

Cn the contrary, various enhancement variables, i.a. factors which

potentially could enhance the development of Ethiopia's pesticides industrial

system are as follows:

4.

Materials suitable as dust carriers for dry formulation are present

in Lthiopia.

Solvents suitable for liquid formulation are produced.

Great demand for pesticides utilisation in both State and private
sectors since present pesticides imports are high; potential free
lard expansion is good and envisaged; increase in export of cash
crops is durable; food imports should be substituted by local
preduction wharever possible.

Packaging facilities exist in the country.

Government has accorded high priority to increased agricultural

development and greater productivity.

Assistance in the form of credit available to farmers.
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5.7 #Analysis of Alternative Nevelopment Strategies

Repackaging of formulated products, establishment of a formulation plant
and/or manufacture of active ingredients are the three vossibilities for most
dveloping countries. However, for Ethiopia at the present time, manufacture
of active ingredients, even though some of the ingredients are locally
available, should not be considered because it is capital intensive and
complex to operate. Importation of pesticidal products in bulk osackayes for
local repackaging or dilution into smaller packs could be a viable alternative
for Ethiopia but because of the vast quantities of raw materials available in
Ethiopia presently, establishment of a local pesticide formulation plant
{initially a pilet plant) would appear to bhe the best alternative in the
circumstances and should be exploited. This latter is probably further
sustified because of the large present and future pesticides markets, the need
for shortening the long distribution lines and for the prompt response to
tocal market demands. [From an economic and even lngistics point of view it Is
more bheneficial to import small tonnages of active ingredients and some of the
adjuvants as compared to substantially larger tonnages of the finished
pesticide formulations. The present system of importation of large quantities

of finished formulations also inunlves high transportation costs

Thus, a pesticide formulation plant providing pesticides for both the
agriculture and health nceds of the pooulation using as best as possible local
rosources can reduce the foreign exchange components, reduce cost of product
arnd supoly standard oesticides at the right time, in the riqght ocackages. This
:ndigenous formulation plant will inevitably provide flexibility in producing
warious products, ard in synchronising production with local needs. In
addition producls can be readily adapted to local needs e.g. in terms of label
21n local lanquages ard Frglish), small sizes of containers and cackages and

local recipes.

5.3 Strategies for Developing a Pesticides Formulation Plant

Pesticiges farmulatior inunlues the physical mixture of one or more
biologically active chemicals (active ingredients) with inert ingredients
(carriers, diluents, «solvents, surfactants ard adjuvants) wnich provide

effective and economic control of pests in the field.
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The strategies to be used are as follows:

Active ingredients (technical pesticdes) will of necessity be imported
since, inter alia, the small tonnages reguired do not warrant setting up an
indigenous manufacturing plant as discussed earlier. Several companies are

reprasented lncally which can supply the active ingredients.

An international tender from various agrochemical companies will be
1ssued and a suitable one chosen for the ourchase and supply of the desired
technical pesticide. Aspects such as price, quality and security of supply,
technical back-up services and adequate shipping arrangements .11 have to be
agreed upon. Suppliers should also agree to assist in developing local
compositons, training of local staff ard the suoply of basic information about
each product supplied. Examples of suggested pesticides include Endosulphan,

OOT and Malathion which are presently widely used in Ethiooia.

Even when estimated price for local raw materials are slightly higher,
local ones must be used in order ton encourage domestic irdustries to grow and
to save foreign exchange. Carriers and diluents must be available locally.
However, thse indigenous materials must he tested to ensure that they meet all
the specifications required for formuatlion. Furthermore, the performance of
the formulations thus preduced should bhe confirmed in the field. Thus the
diatomite, kaolin and bentomite lorally available, should be tested in this
regard.  In fact, preliminary besking has already been conducted by the FMRNDC
in Ethiopia, while further testing is being conducted in Italy. All sources
of raw materials should ke thoroughly invostigated As an active part of the

overall project and imported ones replaced as appropriale.

Some important faciors to be considered for dust carriers and diluents

are particle size, sorptivity, bulk density, flowability and dustability.

Apart from having all the requisite characteristics, the carriers and
diluents must be tested for ~ompatibility with the active ingredients, these

are normally specified by the suppliers The sources of these carriers must

—
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be consistent, the quality uniform and the reserves adequate and accessible.
In this connection large deposits of carriers locally available are quite
accessible. Deactivators to prevent decomposition at high temperatures of Lhe
active ingredients must also be tested for compatibility with the carrier and
active ingredients. For DDT, deactivators like Cthylene glocol, Prooylene
glycol or the combination of the different types of Glycols have been shown to

have some effect in neutralising the carrier.

Endosulphan is slowly decomposed by some clays and fillers e.g. kaolin
type, but talc and calcium carkonate areo inart NDipropylene glycol can
deactivate the carriers hence stabilize the finished product. Malathion is
slewly hydrolyzed by alkaline conditions but weak arids like tall oil and

rosin acids prevent this decomposition.

For the praduction of Malathion ?5% dust concentrate, for example, the
active ingredients (2%) could be mixed witlh a mixture of Diatonite and Kaolin

in acidic cornditions at the rate of 1:3 or 1:2 ratin.

Solvents

The Cthiopian 0il Refinery produces a wide range of solvents including
xerosene ard diesels which could be used for liguid formulations of
pesticides. fFor the production of 1,500 cubic melres of liquid insecticides,

300 cubic wmotres of different Ltypes of solvents will he required as follows:

320 cubic metres of Aromatic hydrocarbon, ¢ .g. Xylene and its mixtures
160 cubic motres of Alcohols

160 cubic melres of Kelones

160 cubic metres of Aliphalic solvents such as Kerosene, White spirit,

ofc.

Important considerations in the choice of a solvent are solubility of
aclive ingredients, phytotoxicily, Flammebility, volatility, watoer

miscibilily, toxicology and cost<. 1In addition, all the other characteristics

of the tocal solvent should be similar Lo those of the imported solvent, such




- 60 —

as distillation range, aromatics content, solvency, flashpaint, water
miscibility, water content phytotoxicity, etc. For the local solvents in
Ethiopia these tast have not yet beon done, hence they must be undertaken and
unless found satisfatory, should they be used for the formulation. These
solvents can be trind for the formulation of insecticides for structural uses,
household pests control by adding maskirg agents. Also water—based emulsion

type formulations can save on costs of organic solvents.

Other raw materials should be actively investigated for local sources and
their suitability thoroughly ascertained through laboratory, bench scale and
field trials before commercially produced. They must all meet the required

specifications.

Packaging

There is at present no standard policy to distribute pesticide in small
packages for use by the small peasant farmers, in public health and even
household pest controls. Most pesticides are dispensed from drums into all
kinds of containers brought by the farmers such as glass or plastic bottles
for liquids and polyethylene paper bags or sacks for solids. Hence, there are
no labels, toxicolngical information, directions for use, name of product,
pre-harvest intervals for food crops, warning symhols, etc. This is wrong and

must be corrected in any local foomulalion olant.

Ethioform in Addis Ababa can make containers (5 litre) tha. can hold
kernsene -hased and water-based formulations, but first, compatibility and

storage tests must be conducted before widescale use.

Clhioplastics presantly wake 500 ml and 1 litre yellow bottles and
800-1000 ml light density polyethylene. These can be used for kerosene- based
ligquid pesticides or water—kased oroducts for household, oublic health or
institutional pest control. Labels can be printed on plastic or cellophane
film in slecve shape and put outside the hottle. Metal containers can bo
obtained from the faclory at Assab, but it is recommended that it should be

lined or coated and of sizes 51, 201 and 2601 . Shell Company in Addis Ababa

will also be producing 2001 metal drums for oil products .
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For glass containers, the Addis Ababa Glass Factory can produce this if

the required mould for threaded neck 250-500 ml g3lass bottles is available.

A 350 ml bottle costs about 0.6 Birr.

Paper pags lined with rolyethylere film can be made by Ethiooplastics,

while cartons -~an be provided by the Ethjopian Pulp and Paper Factory in Wonji .

Before widespread use of local pacrkaging materials are made they must

meet the requisite international standards.

Industrial Inputs and Services

Capital Goods

Buildings will be provided by the Government once any industrial
develogment project is approved. In Ethiopia this will he constructed by a
local enterprise under the Ministry of Construction, called the Building and
Transport Construction Design Authority (BATCODA) . Orawings will be supplied
by the foreign company, submitted to BATCODA for approval, who will then cost
and orepare bill of quantitias, detailed drawings, etc. and then construct or
assign contract to private contractors. Raw materials for building

construction are either Incally available or can ho easily imported by RATCODA.

gggigmgggugggmﬂggbiggrl will be supplied by the foreign company .
Depending on the mitually accoptable, necobiated and signed contract, a loan
or aid may be needed Lo purchase these items or alternatively a suppliers®
credit could he jssiund by the Toreign voepany HNTRO 'S assistance may be
reguired in contlract negotiations in Ethiopia and either UNIDG or other AID
Agencies imay he approached o Assistance (aid/loan) in the purchase of

eguipments and machinery .

Water ard Energy

Water is readily available in Fthiopia from the local water supply,

qground water and from lakes. Water for processing, cleaning and sanitary
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services could be obtained from lakes, while those for drinkirg and laboratory
use from the local water supply or ground well. The rate for municipal water
in rthiopia is 0.50 Birr/cubic metre. Thus, the water requirements for any

formulation plant could be easily met by the above sources

Electricity

This is obtained from two main sources: from petroleun imported intn
Ethiopia and from hydroelectric power. Petroleum iinports were about 1.1 an
tons in 1988, part of which was used for electricity production. Other
sources of enerqgy include woad and charcoal. 0il exploration started in the
thirties but although gas was found, no oil has been found. The gas reserve
found in 1987 was 25 bn m3. Ethiopia's hydroelectiric potential is estimated
at 56,0C0 gwh/year, but only 1.7260 ghw/year is exploited. JIn 1986,

879,000 kwh of hydroelectricity was produced, i.e. 95% of total electric power
generated. Present cost of electriciiy amounts Lo 0.22 Birr/%w hour suoplied

at 380 volts 3-phases and 220 volts single phase.

Geothermal resources are also substantial in Fthiopia and contributed
p

55 gwh in 1983.

Trained Manpower

Training of local staff in pesticide formulation technolo-y should be
carried out. FPertinent arcas should include asse.smont of raw raterials,
development of formulation recipes and know how, guality contral, registration
and monitoring and other safuty ard operational acpects of pesticide

formulation.

Specialist knowledge in Lhe design and construction of a pesticides
formulation plant is not present in Fthiopia, henia this shnuld be orovided by
the foreign agency. Specialized knowledge on the maintenance of equipments
and on general technical services are also non-existent but must he provided.
There are, however, engineers who could provide the more general expertise.

Once the plant has been installed and is in operation, the inportant tecnnical




support that would be needed are the repair ard rmaintenance of plant
equipment, such as mills, compressors, valves, mctors, laboratory equipment

and general facilities.

for production and maintenance, fngineering and Chemistry Graduates from
the University vould be lrained i foreign coapany should provide thae
necessary training both abroad and o--the-job. This company will also provide
the required personnal Lo instal the alant and to conduct the on-the—job

training.

The University of Ethiopia prod.ces 7%-85 Bue Graduates in Chemistry
every year, 725% of which are dostine: for irdustry.  There are oresently
10 MSc and 2 PhD siudents The Poly-achnics also produce chemists at diploma

level wha could be trained as tachni.ians.

For management level there are ‘ocal expertise in other chemical

inrduslries within the country who hava acquired the necessary experience.

However, where specialist train.ng is required, Graduates or technicians
could be further trained by attendir: short courses or attachemonts for
34 months durat ion. For example, t-aining in guality control and formulat 1on
chemistey . Puaiity conlrol i aytp, oty portant inerder fo ensgre
consistently high quality pesticides  henooe a well equipped laboratory to
conduct quality contenl of oy abve Al Lod finished products ) tagether with

formulation deve lopment, worb mast be part of the plants aclivity.

Fovironmental Considorat i OFs

tnvironment il consideratl ion-. 1w necessary and important proevequlaite on
any pesticide formulation plant R can arise from wac ninery and moving
Parts but also by exposure of persorcol Lo toxic pesticides in the liquid,
vapour and dust forms and From fire wrd oxplosion hazaerds Thus, an awarencss
2 all possible risks munt be create? and educalion on how to deal with the

hazards provided <o that intornation. safet. stardards are ant . [or examplo
p y ple,

operational staff chould be provided with rubber boots, protectiyve clothing,
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rubber gloves, helmets, goggles, filter type masks, etc. Showers and taps
should be located at suitable sites Smuking should be discouraged; naked
flames and electric welding should be prohibited and regular classes and
drills held to edurate employeces in the use of first-aid and fire-fighting.
furthermore, due regard must be given to safety of pesticides in storage, in

transit, ard in the disgosal of any waste pesticides and empty containers.

Other important environmental considerations relate to site selection and
waste disposal. The plant should ke located on lavel grournd not subject to
flooding. ideally awsy from towns or al least, not on the windward side, and
accessible to a source of labour. For the dispasal of wastes, an evaporation
pond should be constructed, so that contamination of nearby water and food
supplies could be minimised, which aay cause Jdeasge ta human and animal
health, kill fish, and damage crops. Howover, since only a pilot plant
preducing only 3,000 tons/yecar is initially rocommended, only very small
quantities of pollutants are envisaged. Despite the small scale an
environmental impact assessment must of necessity be conducted before

implementation.

Policy Tssues

a. Licensing and Registration

If required before the Governm.nt Codos aro approved, the methods of the

MEED code of conduct could he cmployed

b, Pesticides Aid-:n-kind

The Government receives quite a lot of pesticides as aid- in kind from
various donor agencios, hence all postic Lo aitivitios in Phe country must oo
co ordinaled since farmers become easily dependent on gifts. Furthersore,
pesticides use should be co-ordinated with ather pest aanagenent stratogies
such as cultural practices, seed dressing, biological control plus a strong

extoensinn system in an intograled pest menageiment  strategy

C. Active ingredients imported into Ethiopia for the local formulation plant

should be exampled from all import du'ies ard taxes.




qd. Foreign exchange allacatinns should be provided by the Central Bank fer

the purchase of raw materials and spare parts.

e. Important of finished formulated products which are locally produced

should be phased out .

f. Loans should be made available to consumers of all sectors, including the

State, Co-aperatives, private ard peasant sub-sactors.

g. Finished products should be reasorably priced so that peasant farmers

could afford thom.

h. Pyrethrum must be made a priority crop and all efforts made to develos a

olant as soon as possible.

5.4 Expected End—of-gggggémmg_Situatiqg

At the erd of the programme it is anticipated Lhat the overall pesticides
industrial system would have greatly irproved. All components of the
pesticides sconario in Fithiopia would b strengthenad. A multi-purpose oilet
plant for pesticides formulation in Ethiopia based on local raw materials
would provide the right typoe of posticdos at the right time in the most
appropriate package forim suitable to the needs of the consumers . This will
invariably improve agricullure in the tountry hence contribute to raising the
Hving standard. of the Fthiopian people Valuable foreign exchange will also
be saved by Lhe reduction of pestivides faports Other improvements expec! od
include planning for pesticides and th-ir distribution: improved monitorireg,
axblension and cthor farm services for plant protection, thereby reducing the
irrational use of pesticides, and disposal methods in a4 well co-ordinated
manner.  lurihermore, enplognent opportunities will be generated together with
the development of new skills and technology, and the industrial sector would

have heon furthnr expardod and diversified. Rosvarch activities into the

incorporation of pesticides inlo an integrated pest Management strateqy would

also bo improved
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ANNEX

List of Personnel Interviewed

Mr. Wodaje Abebe
General Manager
Ethiopian Mineral Resources Development Corporation

Mr. Kefyalew Achamyeleh
Deputy General Manager
National Water Resources Crmmission

Mr. Shansudin Ahmed
Head, Tndustrial Minerals
Ethiopian Mineral Resources Develoupment Corporation

Mr. Tsegaye Asfaw
General Manager
Agricultural and Industrial Develnpmanl Bank

Mr. Auwgichew
Ministry of Coffee and Tea Development

Mr. Busa Badasa

General Manager

Agricultural Inputs Supply Corporation
Ministry of Agriculture

Mr. A. Belisa

Project Co-ordinator

Paricultural Inputs Supply Corooration
Ministry of Agriculture

Or. Birru
Vice-Minister
Ministry of Coffee and Tea Dovelonment

Mr. Zowdie 3ishu
tthiopiar Prinling Corporation

Mr. Asrat Bulbula

Head, Technical and Production Denartment
National Chemical Corporation

Minislry of Industry

Mr. Belay Desta
Chief Geologist
Ethiopian Institute of Geological Surveys
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r. Bekele Destu
United Nations Economic Development Agency
OSCFER

Dr. A. Gebreyesus
Head, Cheaistry Department
University of Addis foaba

Mr. Mulugeta H. Georges
Head, Production and Technical Devartment
Etnioplastics

Head, Institute of Agricultural Research
Ministry of Agriculture

Dr. Hailu Kassa
Head, Crop Protec.ion and Regulatory Department
Ministry of Agriculture

Mr. Abate Limenih
Grweral PManager
Ethiopian Food Corporation

Mr. Tesfalidet Mehari

Heac, Planning and Programming Services
Agricultural Tnputs Supply Corporation
Ministry of Agriculture

Mr. Mesfin Mehbratu
Ministry of State Farms Development

“ir. Tesfayesus Mengistu
Head, Department of Mineral Reserve Evaluation
rEniopian Mineral Resaurces Deveinpment Corgoration

Mro. Mano Gebre Meskel
General Manager
tthiopian Petroleum Carporation

“r. AL Musfin
Food and Agriculture Organization

Dr. Y. Gisjavanam
United Nations Industrial Development Organization
Yienna

Mr. Terefe
Acting Head, Plant Protectlion
Ministry of State Farms Development

Mr. Tefera Teshome
Shell Ethiopia Limited
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Mr. Makonnen Tessema

Chemical Engineer

National Chemical Corooration
Ministry of Industry

Mr. Joseph Tuskera

General Manager
Ethiocypsum Company

6.2 Technical Assistance/Investment Projects

To implement the strategies already outlined, a package of technical
assistance/investment project concepts are attached on a "Liquid and Dust
Pesticldes Formulation Piant” ard a "Prefeasibility Study for a Pyrothrum

Productlion and Extractiorn Pilot Project".

With ail pesticides project, it 1s important that an environmental impact

assessment be conducted.

-
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~-- 2oL ZHT PRCJECT

(Liguid + Dust)

Cocst of Plant and Btorage
Bulldings construction 1,300,000
{(Ziquid + Dust)

Tezal >, 300,000

t) Source of Finance Possibilities

UHiDO Financial Assistance is needed to cover the
roreign currency component for the design of plant
Tachinery and equipment, supply, supervision of erection,
gtarc-up and commissioning of the Pilot Liquid and Dust

Foroulation Projzct.

¢c) coint Venture Partner

10 Joint venture partner

¢y Z2cuest Fronm

iinistry of Industry

o) Zrocoter

[

Zonal Cnhemical Corporation which is a state entervrise

‘2> the :liinistry of Indusiry.

Dtiiopia s an Agriculturzl country aysriculture consti-
tuies the backbone..of its economy. Therefore, in

: c 3 4 . . £ b
aocition vo providing employment to about 90¢ of its

../
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Population, it contrubutes the largest share to.ward
foreign exchazge erraings. Notwithstanding the climitic
concitions which are sutiable for intensive agriculturail
praciices, Zt:iopian dzriculture has been charra aterised

By very low productivity due to the considerable loss

of toteniial Srop yizlds caused by Plant diseases and

©ests Doth in the stage of standing crops and stored

grains. VYaricus isricultural Authorities place this loss

at 30 to 40% of the total Jearly harvest. In view of these
S, since Zood croovs are still generally grown in the

0ld 2ge rarner without use of dgrochemical inputs such =s
Pesticides as well zs fertilizers, the major approach
envisaged oy the Autnority, with a view to ensure effective
Peslicides uscge, is to establish domestic Pesticidegs
forzulation casabilities in order to achieve self-s: ufficiency

in food production.

Provosal

a) UHIDO assistance is needed to cover the foreign -urreancy
conponent Ior the design, supply, supervision of erection,
svart-uz a-d coamissioning of the Pilot Ligquid and Dust

Festicices Formulztion plants,

) Total foreisn currency component requirenenmt needed to
be financed by UNIDC
Us§ 2,480,000
¢} ~“rainin cl g2y {ormulation and laboraztory wversonnel
) :
d; U.TDC EZupert 4issistance

Yor cornzract pretaration and negotations

I

cupervision of erection and ‘test-run,

[N

N NS
23] :
o]

H

c) Sanplie contract for resticides Project
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SRIEICAL JR8ISRAANR FOEKT

COVZR »GT

Country/Rezion : ©Bthiovia
Proposed Title :  Licvid anc Dust Pesticides Formulation Proiect

Zstimated Juraticn
UnID) Contribution @

Zstimated Governnent vontridut:on:

- 1in kirnd :

- 3in cash :

orilel Descripntior of tne Project:

i. fropleals; to be addreszed by the proposed piviect

1. Zthiopia, being a przdomirartly ar agrarian country, agriculture
is the main stay of the majority of its pcpulation. In general
food crops are still grown ir the o0ld age mamnner .ithout use of
asrochemical inmputs cucii 25 nesticides as w2ll o fertalizors
In the couuntry, tiere is yeariy o cunsiderable lessc of notentizl

cron ylelds caused by plani cdiseaces ana mests hoth in the stage

O
£

of standing cropgs ond in the storcd grains. Varicus agricultural

authorities rlace this

'

[

o055 at between 3G to L) 57 the total

hoovest,

2¢ In view ¢f there focts, the majer anatvach onvisesed by the

“

avthority with a view fo tzacllec thoge srobloms ond casuse

0

elf-sufiiciency in food trocuction, is to ectablish its own

nesticides formulation carability in the country.

S« Concerned parties/tar;et beneficiariec

1. Thece problems were identified by various asriculiural inctitutions
and the National Chemical Cormoration orought the case to the attent-

ion ol UNID through the hinictry of Industry and officially recuesntod

ooo/,//’




assistance for carrying out tecnno-economic study on Domestic

Sstablishaent of Pilot Festicides rorrulation Plaat,

2. The state farms development and iz particular the peascnts sector

Wilil berefit froxm the procosed preject.

C. Pre. proiect and expectcd end of vroject situatior

1. Pre-project:

- the feasidility study or the Sroposed project is corgpleted.

- tender offers for design, suytly, supervision of erection,
start-uwo and comissioning ¢’ the »roject are evaluated and the
winner foreign supplier is selected.

- tlant lozation for tne establichment of the rilot project and

subsquent operation of the ~lant is identificd and selected.

2+ IZni-of-project:

- UNIDO assistance is nceded to finance the foreign currency cor-
ponent for the design, sunsly, supcrvision cof erection, start-up
end comrissioning of the pilot rrojsct.

- the local currency cormonent for the detzileod desimm of the civil
encineering works and conctruction of the :lant and storage build-
in;c chall be obtazined from the uycvernzent or throuch loan from

v

tre Agro-Industrial pank of tnioziz.

De OIwecipl] considerations
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zes Other projects executcd by UNIDO, or by other donors in the sane

subsector and country

1J)

. M2jor elemcnts

1. Project objectives

-
Te promote pesticides usage particularly in the rveasant o ricultural
sector with 2 view to ninimize the loss of »notentizl cror rields
czuczed by nlant diseases 2nd pests btoth iz the stege of stznding
crops and in the stored grains.
2. Project outputs
inticipated iritial preject outnuts overating on cight-hour zingle
s51ft basis per cday and 30C working <s¥s per year are:
~ 150 kilolitrez of liguid pesticides
- 1500 metric tons of dust pesticides
2. Froject ectivities
- PFeasibility study is completad
- Tender offers zre evzlualed ond the winner forcicn susplier is
celected.
e - Contract documents for thn desipn, suonrly, suzervicicn of ereciisn
ané commicsiosning of the pilot nroject is under preparaticn.
b d g . .
- Plont site iz acouired to start site nreraration and devclonment.

7. Hoct countrv commitment

7. Tie derree of interest already cspres:iet by the Governmaznt, Thc

Minis:ry ol Industry officially rcguestzd the assigisnee c¢f TITIX

Tor carrying out techno-econcnic study cr Qomestic Zstazlisuwent =i

Pilnt Fgriicides Formalati n FPlent,

e« Ponsible counterpart institution(s)

‘[Me National Chemicat Corporation ic the counterpart institution

which undertakes the implementacion of tho projcct ond mbgecuent

’
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coryviaen nf o Lhe plont,
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“. Facters whick at the outset may cause delays or srevent nchievoncns

of the project cutouts and objectives,

2 Facters which could appear cveriime and cause dolay or srevent

achievement c¢f the project's outputs and obiectivcz,

I. Imuts

UNIDO

1s GSkeloton oudset . . .
contrikution (7))

Fersonnel
Sub-contractors
Training
Zquipment

Miscellaneous

Totals




Country : Ethiopiz

Froject Title - Prefeasibility study for the

DOsSsibility of Eyrethrum procduction

and extrzction Pilot projecs:

- =stimated duration - 4 vears
- SHIDO contribution : $ 54,000

Zstimated govern-ent contrivution : 114800 Rirr
7
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Dri<’ BDescriviion of Progect
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proposec to establish a pilot project to extract

rrretnri “he imrlemenczatica of the project consists of

1. Ihe produczion of p:rethtim flower
ii. Che extracction of pyrethrin from pyrdthrun flower
ITl. ns 'n ;olvzzent ¢of -he nizhlend former in s nrolucs

- - .y i — Fad ~ -
Sl o Tyretnrd- flousr,

~L0NC, Tany plan:s’py: Shram is a crop with high potentizl
S:3€d on evidences @n the highlandé r&gions of nenya, an
results of some resezrch data from Zolleta and Kulétasa
ryretrrdn is a terfnnial nlant bearing white flowers with
¥2llow center which £rows well in the hignland are
ztout 2500 mfil_v

©xltutzd throurst_cut Shz ~ear znd well Akaincd fortile soi

a
rezuires a rainfall of 1000am well dis—

. ~n & ‘ de
e flower contzins JDoweriul uﬂactamatLog. znown as

L .. . " ., The .
pyretirAn, whicz kills hcusehold insects. 2t sam2 time

i i nzaraless o auman ond doJeot%c animals., It also

5 - 6= 75 . .
centrelds many 2 Lhe co::oq; of stored grains.

. . 4 L .
Sele srnenmental sors indicate tnat 1t taries welil in Lhe
- Iy

Aloh sl reslon: of BihiopiaeSone £Armers co-ooerabtives

GRTe Lhcs engagit ln the zroduction of pyrethrum.

althoush at its infant stage some splits of pyreturum hawe
veen trousht fr 'Zmei ar planted at Wondo Genet. (Cur

Grparlinent site for lants known as a source of Chemicals
. . Secdd - . oty .
dnis will gouzes 25 o source of planting materiazl and in

) Som¢ . . .
Lo nenn time rewese aironomic data will be collected.
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AlThough the quantizy is not sju-rtified a: this nome

duite a substantial armount ¢f pesticides zre lmporsed

every year. Some o7 the i1npcrted pesticides are even

newr as hazardows snc ::dé%aiable, At present, soze
~

syrethertim extracts zra TilleZ zs zerosol here in Addis,

Zii¢ zroduction of s.Tesirua Loczlly will 7€ip in the sub-
v
stitution of the ir T2orted pyratnrin,
af _ ) B
Tne cevelonmenu the izrc-industry zased o- Dyrethrum croducsion
ould create aad‘uwo"a zaplerzent.p. Zesides it creas acliti-~

involving the “armer

onzl cash incone for the nighland
t
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Project Cojectives

‘¢ establish s tilot proj2ct farm

To develop a package for outgrowers schéeme

Tc substitute trne impdorted extract from abtrozd.
To study the eflsct of pyrethrum flower in vowder
form ani extrzcts.

a5
Project Output

{
The pilot project 1s sodsht to ke both a research ard
procuction centzr anc enviszge to establish &ll procuction

&
cnd processing sguicnents, nansower develoozent publicztion
ir releated fieid.
Develop appropriate pacrzies for large and small sczle
production,
Comprenensive terminzl reczort in the develonnent c¢f oyreth-
run production for use 2s insecticides.
Froject .ctivities

icentification of tne proper type of pyrethrum und zjulsitior
aré introduction of zuwtheticated cultivar. s
icentifization 3f th: preoer processing methods -

rrepare Zata fco out rowsrs ncnene

Iientifr anprotriate agro-ccologiczl zones for nyreardm

nroduction,




Estimated Cost Breakdown

Input Government
(Birr)

-erscnel (B3c.) 14,800
Labeur 24,000
nznc development cost 20,000
Zguipdment 10,000
Venicles -

“rzizing 6,000
icéministrative support 20,000
iliscsllaneous 20,000

Total 114,800
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