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AIRCDUCTION

Hie Royal Highness Prinoe Hassan asked UNIDO during his visit to Vienna
in April 1977 that the feasibility study on the establishment of a pestiocide
foraulstion plant in Jordan, undertaken in 1974, by Dr. O. Zeiser (I3/JoR/
73/017/11-01/05) be updated.

Ire Oc Zeiser and the writer comnenced this Project (TS/JOR/77/001/11-01/
324140) in October 1977 to update the previous study,

Dr. Zeiser completed the chemical and engineering aspects of this study
in his draft report dsted 3rd November 1977 (TS/JOR/77/001/11-02/324143).

The purpose cf the Project, which is the subject of this report and the
writer's duties, are ncted in Section T.1.

The writer and his counterpart visited Damasous (10th - 15th December 1977)
to assess the pesticide use in Syria, Syrian interest in a Joint Jordanian -
Syrimn pest_.cide formulation project and the export potential there for the
products from a Jordanian plant,

Dre Oe Zeiser undertook a feasibility study on the establishment of a
pesticide formulation plant in Syrias, in 1975 (1S/3YR/72/819/11-01/05),

-

=




The erection of a peeticide formulation plant in Jordan is proposed
following a market etudy in Jordan and a brief visit to Syria.

A plant designed to eupply the Jordanian agricultural pesticides
market alone is unlikely to yield a reaeonable return on ocapital invest-
Rent.

For thie reason, export markets are deeirable and Syria has been
proposed as top priority.

Two alternative projecte are considered in this report, one assuming
Syrian investment, and the second ass.ming no investment by Syria but
that exporte are made to Syria from tha Jordanian plant.

The estimated capital ocost of a 1000 ton multi-purposs formulation
Plant plus a 3000 ton dueting sulphur plant, in 1977, is $1,070,000,

Both projects are forecast to yield profits from the first yoar,
and provide a substantial return on investment.
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3. PESTICIDZ USE
3.1. PESTICIDE USE IN JORDAN

The annual average agricultural income during 1972/75 was JD
26.4 million, whioh represented 124 of Gross Domestic Product. 184 of the
total labour force was employed in agrioulture. The Five Year Plan
1976 - 80 noted that agricultural produotion is conduoted by the private
sector. It had been hoped to include data on the West Bank because
it is & part of the HASHEMITE Kingdom of Jordan, but owing to the laok
of statistics and other information, it is regretted that this report
has been restricted to the East Bank. Nevertheless, it is reported
by the private sector that the use of agrioultural pestiocides on the
West Bank is of a similar volume to that used on the East Bank. This
view is oonsidered realistio in view of the substantial area of
citrus on the West Bank whioh receives intensive pestiocide treatment.

3.1.1. CURRENT AND FORECAST USE

The documented volume and value of agricultural pestioide imports
are listed in Section 7.3 and summarised in 7.4. It oan be seen that
in 1977:

- the imported volume had risen from 152 tons in 1975 to 1980
tors including 1500 tons dusting Sulphur

- the value of imports had risen from US$ 757,000 in 1975 to
US$ 1.61 million

The Trade Statistics show imports under Tarif item 38-11
(formulated pesticides and disinfectants) as:

~ 621.49 tons valued at JD 595574 (US$ 1,787 million) in 1975
- 663.98 tons valued at JD 657,637 (US$ 1.97 million) in 1976

Inseoticides in retail packs for domestic use are inoluded in
these latter figures and account for the higher values. One merchant
in the private sector reported his sales of domestic insecticides at
45,000 litres,

The present situation regarding the import and sale of dusting
Sulphur for agriculture is outlined in Section 7.5. This product
acoounts for 75% of the volume of agricultural pesticides, and is:

easily applied, by shaking it from the bag over a crop
- mainly used on tomatoes and cucumbers

- useful in the uplands, where water is restricted

considered to stimulate plant growth by the farmers, as well
as control mildew and mites.
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Important pests and pesticides in use are noted in Section TeTe
It is reported that:

- other than dusting Sulphur, 90% of agrioultural pestioides
are used in the Jordan Valley and Southern Ghors, of whioh
60% is applied in the Middle Chor and that 75% of all
agrioultural pesticides are used in vegetable crops

- 90% of the total volume of pesticides are sold in one kg/litre
containers, excluding dusting Sulphur which is retailed in
50 kg bags.

- the facilities of the Ministry of Agriculture include two Research
stations in the uplands and three in the Jordan Valley, and 58
Extension officers in the uplands and 27 in the Jordan Valley
who are directed by 9 District Agricultural Officers and
advised on pesticides by centz;a.lly based experts.

The ohief oonstraints on the use of pesticides are reported to
be the shortage of land, water and equipment. While plans exist to
inoresse the irrigation facilities, a definite reluctance by the
farmers exists to the purchase of applioation equipment. Equipment
suppliers report that maohines are freely available for sale but
that only rome 4000 hand sprayers/dusters and 100 motorised
|pr-.yers/dnstors are in use, in addition to the mamohines operated
by the Ministry, mainly ir citrus, at the ocomparatively low oost
to the farmer of JD # per dunum or per hour. A substan.ial expansion
of the Ministry's equipment faoilities would increase the use of
pestioides.

It is reported frequently that the use of pestioides at present
is no more than 10% of the optimum. It is argued no less frequently
that the return the farmer secures for his orop is usually neither
reasonable nor secure, and that while legislation seeks to protect
the consumer's interest by fixed retail prices and banning exports
of primary agricultural produce, that farmers are dependent upon
their own ingemity.

The use of pestioides in agrioulture, and any realistic foreoast
of use, is dependent upon the actutl/plsnned return the farmer obtains
for his orop, in any free economy, and in ocentrally planned econcmies
vhere private farmers exist, except where other constraints exist,
for example:
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= in Poland where farmers not using the recommended pesticides
risk a heavy fine and imprisonment
- in Colombia where the use of pesticides recommended by
qualified agriculturalists, permits special loans to the
farmer at 4% anmual interest, as opposed to the farmer -orrowing
money at more than 20% interest to buy pesticides of his own choioe ’

Many countries legislate for an agricultural marketing policy
including a support for the farmers on price and/or volume on many -
orops. The actual return that the farmer receives for his crop,
my be added the constraints on the use of pesticides. It is planned
and hoped, that the Jordan Valley Farmers Association (see Section 7.8)
will be able to improve the return that the farmer secures for the
crops that he grows.

Caterpillars, mites and mildew in vegetables are the most impor-
tant pests, and the pestioides used to prevent/control them are used
in greatest volume, There are now 5000 dunums plastic houses and
7000 dunums plastic tunnels in the Jordan Valley in which vegetables

are grown, with a substantial increase forecast. In the conditions

under plastic, pests multiply faster, develop resistance more

swiftly and require more frequent pesticide applications. Speciality
(new and patented) pesticides are preferred to commodity (older,
non-patented or patent lapsed) pesticides under these conditions,
although resistance is already noted to LANMATE (a comparatively |

) new compound) by caterpillars in some areas.

The comparatively high prices of agrioultural pesticides are
reported as a constraint on use. High prices appear to be due,
inter alia, to:

- shortage of supply, perticularly during periods of high
pest incidence., This is due in part to the reluctanoce of
importers to purchame large volumes which they may have in
stock for long periods incurring high finance charges.
Such shortages are remedier sometimes by airfreight purchases
with the attendent costis passed on to the farmer in higher
prices.

- the natural aquisitiveness of importers/distributors and

dealers to exploit market pressures which are advantageous
to them
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It is ccnsidered very dcubtful that pesticide use would double
if prioes were halved, in the present circumstances.

Farmers change from using one pesticide to another only slowly
after comparison of effeot and price.

The Ministry of Health and Municipalities buy and use pesticides
as follcws:

= the Malaria Section procuresinsecticides either free
or at & very advantagecus prioe from W.H.O., agencies

= the Environmental Sanitation Department advises
Municipalities on appropriate insecticides, but cnly
buys insecticides for the smaller townships. They
possess application equipment

- the larger Municipalities, especially Amman, ZIRKA
and IRBID tender for their cwn insecticide requirements
and apply the products with their own machines and
staff. Their major pest problems are flies, mosquitoes
and rets

The Pive Year Plan 1976 - 80 fcrecasts a 40% production increase
relative tc 1975, cr some 7% increase anmually.

The planned increase in cropped areas, oropping intensity and
irrigation, particularly in the Jordan Valley, is noted in Section 7.6.
Any inorease in the area of vegetables grown under plastic will
influence a greater volume of pesticide use, because whereas vege-
tables grown in the Jordan Vallsy normally receive a pesticide treat-
ment cnce every ten days on average:

- vegetables grown in plastic tunnels are treated every
seven days

- vegetables grown in plastic houses receive an appli-
cation every three days

In assessing the balance between the several factors influencing
the volume use of agricultural pestioides within the frame of the po-~
tential crop growing land on the East Bank and the attendent plans
for an increase in the irrigated areas, it is foreoast that the
volume use of known formulated agricultural pestioides will increase
15% annually up to 1985. This forecast includes only a 5% annual
increase in use of those pesticides known in 1977 as commodities
(unpatented or patent lapsed compounds).
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The use of inseoticides for public health by the Ministry
of Health and the Municipalities is foreoast to remain statio in
volume, but the usa of rodenticide baits is forecast to increase
four fold by 1982,

3.1.2. REQULATIONS

Agriouitural pesticides wust be registered with the Plant
Protection Departmert prior to importation and sale. Certificates
of origin, free sale, use and registration in the country of origin,
and of analysis, are required. Should the pesticide formulation project
be implemented in Jordan, some ammendment to this regulation is
neoessary tc enable locally formulated products to comply with the law.

A pesticide registration may be withdrawn at any time, if new
data becomes available which implies inherent risks in continued use.

No proof of local biological efficacy is required for registration,
indeed, while some field work is undertaken by the Research Depart-
ment in the Ministry, there is insufficient staff and equipment to
oonduct the valuable local proving of a pesticide and the comparison
of cost/benefits of pesticides, both commodities and specialities,
recommended for the control of the scme pests. Perhaps help on this
important aspect might be possible from the University.

It is proposed that the importation and sale of dusting Sulphur
for agriculture be brought under the control of the Ministry of
Agriculture, in addition to that of the Ministry of the Interior as
at present, for both reasons of safety and of ensuring that only

products of quality are socld and used.

There appears to be no law for the control of importat:on and
sale of domestic insecticides for retail sale to the public. The
Pharmacy Department of the Ministry of Health advises the appro-
priate tarif number to Customs, but have no legal force to approve,
question or forbid any such imports, neither at present do the
Ministry of Agriculture. At worst therefore, there appears to
be no means of prohibiting the importation and sale of aerosols or
domestic retail packs.oontaining highly toxic and dangerous
insecticides. It is proposed that all pesticides, agricultural and
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domestio, be registered with the Ministry of Agriculture, prior to
importation and sale. Alternatively, oontrol of domestio inseotioides
could be undertaken, by law, by the Department of Preventive Medic‘ne
in the Ministry of Health.

In countries with generous facilities and the advantages of an
abundanoe of qualified personnel, all pesticides must be registered,
with olearance from the Ministry of Health on grounde of toxiocology
and from the Ministry of Agriculture for biological effiocacy.

While the Ministry of Agriculture operates a ocntrol over the
private importers purchases and sales of agricultural pesticides
cther than dusting Sulphur, there are a variety of organisations,
who have epeoial dispensation to import, sell and use peeticides
without recourse to the Ministry of Agriculture, including:

- Muniocipalities, who obtain approval from the
Prime Minister's Offioe

the Jordan Cooperative Organisation, and recently
the Jordan Valley Farmers Asscoiation

the Ministry of Health

importers of domestic pesiioides

importers of dusting Sulphur

It is proposed that this situaticn be corrected and that the
Ministry cf Agriculture be responsible by law for the import and sale
of all peetioides, and they include all such importe from all sources.
in their currently well maintained register. It is suggested that
this aotion be taken prior to the opsration of any loocal peetioide
fermulation plant.

Two laws exist whioch are difficult for the Ministry of Agrioulture
tc implement without more staff, which aret

« prioe oontrol cf pesticides is designed to limit
the selling price to the dealers by the importers
of their delivered cost plus 20%, and the eelling
prios to the farmers at maximum the dealers purchase
prioes plus 10%

- before buying and using any pestioide farmers must
obtain & persoription from their local agricultural
Extension offioer
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It is anticipated that more extensive implementation of both
regulations will assist the operation of a looal pesticide formulation
plant. An exoellent price oontrol model exists in Jordan, operated
by the Technical Committee for the Control of Drugs at the Ministry
of Health. This oommittee study also the prices in neighbouring
oountries,

Legislation provides that all traders, both importers/distri-
butors and dealers in pesticides, be registered with both the
Ministry of Agriculture and the Police. It is desirsble that this
law be enforced prior to the operation of a local pestioide formulation
plant.

3.1.3. STRIBUTION

All agrioultursl pesticides are imported as ready formulated
products, almost entirely by private importers, except for the small
volume of dusting Sulphur ground at Menshia.

There are 15 private importerl/distributors, of which 7 companies
are important. In total these distributors employ more than 35
agriculturalists who promote their products directly to farmers and
to dealers, conducting field tests and product demonstrations and
exerting sales pressure on farmers and dealers to buy their products.
The main sales pressure is exerted on the more profitable exclusive
branded speciality products by each distributor, since normally these
epecialities can be obtained only from the one distributor. There
appears to be no exchange or sale of products between local distributore.

All distributors sell to both dealers and to large farmers.
The main exception is SUKHTIAN who ooncentrates upon sales directly
to farmers. This mrketing philosophy probably stems from their
consumer product experience, and indeed the dealersundertake no sales
promotion to the farmers and stock only those products whioh the
farmer buys, which are established by the sales promotion of the
distributors sales staff as well as the farmers experience.

All distributors sell their products through the same 50
dealers, of whioht

= 10 are Coopsratives, which are strong in the North,
but weak in the Valley where they may be replaced
by the legislatively strengthened Jordan Valley

Farmers Association
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- 15 are commission agents, many of whom deal in
agricultural produoce, sometimes on a oontra aooount
basis, and are a valuable source of oredit to the
farmers

- 25 privats dealers, mainly in the Jordan Vallsy

Bight pesticide stores owned by dealsre and distributors are
situated olose to the fruit and vegetable market in Amman where
farmers are frequent visitors.

Pesticides are distributed normally through a two step systems

-~ importers of formulated products distribute to dealers,
adding 10% upwards to their delivered oost to strike
ths selling prioe to the dealer, and an additional 11%
to strike the recommended retail prioe to the farmer

« the dealers reeell to the farmers, either at the
recommended retail price which allows them a 10%
margin, or they set their own farmer eelling price
at will. Dealers may gross lsss than 10% on a cash
sale, and normlly nearer 15% on a oredit sals

Section 7.1 listst

« CIF purchase prices, which for the sams aotive
ingredient may ccnsidsrebly wary
- selling prices to dealers and farmers, where available

There is substanti-1 differenoce in the cost and selling price
of products betwesn diffsrent sised packings, wvhioh has led several
importers to consider seriously the profit tc be obtained from local

repacking.

The Jordan Cooperative Organisation, comprising 115 voluntary
agricultural Societies with 11,500 farmer members hcld near to 40%
of all pestioide sales to farmers, import to thsir own account and
buy from local importers at dealer price lees 5%.

The normal delivery time from placing an order with a foreign
company is six weeks, or eight weeks at maximunm,

The normal pattern of pesticide salee to ths farmer iss

- 15€ in ths first quarter of ths year
- 50% in the ssoond quarter

—
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- 10% in the third, and 25% in the fourth quarter of the

year

Dietributors plan to deliver products up to s month before the

dealer sells them to the farmer.

Normally advertising is not used to promote agriculturel pestioides

in Jordan. The most important methods of sales promotion aret

~ field trials and demonstrations
= verbal selling

The delivered ocost of pestioides in Amman is normally calculated
as C+F AQABA price plus 8%, wvhen packed in larger than 16 oz oontainers.
Details of the taxes, charges and freight retes are shown in Section 7.9.

J.1.4.

The forecaet sales in Jordan, if profitable, are shown in Section

7.10.

These forecasts assumes

~ Jordanian farmers will accept locally formilated

commodity pesticides only slowly, and therefore sales

in the first year are forecast at 10% of the market,

50% in the second year, and finally 100% in the third
year asmuning the products are of the highest quality

the earliest a plant could be on stream, assuming an
immediate deocision is taken, is 1979, Thus year 1 is

1979 and Year 7 is 1985 in theme foreoasts.

it is preferable to undertake one operation at a time

and perfect it, so that commodities are formulated first,
and after two years of experience specialities are
formulated, There may be sume companies who are unwilling
to permit local formulation of their specialities,
therefore only 80% of total sales are forecast at maximum.
Thus in the first year of formulating speoialities, 10%
sales are forecast, 40% in the second, rising to 80%

in the third year.

that there are two exoeptions to the timing of product
acosptance outlined above, dusting Sulphur and rodenticide
bait. The acoeptance of dusting Sulphur and its biologioal
effeotiveness depends upon its physical and chemical
oharaoteristics, and providing that suitable rock/lump
Sulphur is used and milled so that all dust passes through
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& 325 mesh sieve. There is no reason why it should not
be immediately accepted by both the Cooperative and
privats traders to replace imports. Simularly it is
proposed tc substitute 0,005% WARFARIN bait for the
imported speciality used now, and no reason is known

why it should not be at least as effective. It will

be necessary to select ithe most appropriate bait mixtures
during field tests, which oould be undertaken by the
Muniocipality of Amman. Bait shyness ocan be mistaken

for rodent resistence to a partiocular redenticide.

There is no reason why the locally produced bait based

on warfarin should not replace ths imported material

in the first year.

that half the Sulphur dust will be sold at $115 ton C+F Amman
to compete with Kuwaiti material, and half the tcnnage

at $131 ton to oompete with the Lebanese product, hence
the median price of $123 ton C+F.

Copper oxychloride S5OWP tends to be phytotoxic, hence a
mixture with Zineb (Sandoz MILTOX) is selected

that although DICOFOL (KELTHANE) is seleoted as an
acaricide, a mixture with TETRADIFON may be preferable
since it would oconfer both adulticide and ovicidal
aotivity

although up to 80 tons Sulphur 80 WP is used in Jordan,
it would nct be possible to micronise such a product on
the plant specified, and the addition of an air mill
would incrsase the plant cost substantially. A non-
micronised 80 WP would compare unfavourably with the
imported products, therefore this product is noct included
in the lcoal formulation programme.

that although there are many differing views as to

which products should be formulated, a list is specified
here in order to specify the plant, raw materials and
costings. A minimum of product substitution is implied
in this product list, while some will object to the
inclusion of Diaginon and Parathion on grounds of toxioity,
the Municipalities indioate preference for Diasinon

for fly control.

~ a1l products are in 1 kg/litre packings, except Sulphur

—~
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3.1.5. EXPORT SALES

One visit was made to Syria and data on that pesticide market
is given in Section 3.2. Sales to Syria from the Jordanian plant
are forescast on two bases:

= if Syria invests in the Jordanian projeot, sales
are forecast in Section 8.8

= should Syria make no such investment, neither
operate a pesticide formulation in Syria, export
sales to Syria are forecast at half those listed
in Seotion 8.8

In the absenoe of visits to other potential export markets, no
reliable information has been obtained, nor can any realistio export
sales forecasts be mde.

It is reported that:

The Under Secretary
Ministry of Agriculture and Misheries
P.0.B. 1509 DUBMAI U.A.E.

issues a tender each January for pesticide requirements which for 1977
inoluded:

- 7 tons NUVACRON 40 SCW

- 6 tons LANNATE 90 WP

- 5 tons TAMARON 60 EC

= 6 tons DIMETHOATE 40 EC

- 10 tons D.D.V.P. 50 EC

- 4 tons KELTHANE 42 EC

- 3 tons AFUGAN/SAPROL

- 10 tons B.H.C. dust 2.6% g.i.
- ) tons MANEB 80W

Other relevant points regarding the export market include:

- the use of pesticides in Iraq is of a similar
volume to that in Syria, and no local formulation
plant is known except the Sulphur mill

- Agricultural Materials Company, with head office
in Damasous, in addition to their activity in Jordan,
have sales offices in Iraq, Saudi Arebia, Aredian

(.

R
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Qulf Territories, Lebanon and Libys, enjoyed sales

of US$ 7.5 million in 1975 and in principle are
interested in buying formulated peeticides from Jordan
for sxport

- YORIAN OBECI have sales associates in export markets

and indicated a poesidble intsrest in purchasing fov
export, although no details were availabls, and they
oparete & formulation plant in Bisrut

= the Aredb Pharmoeutical Manufacturing Company at Sslt

reporied having made an investigation in the Sudan,
with favoureble results. However, caution is advised
on inoluding ssles to the Sudan in sny finanoial budgets,
since any change in the purchasing pattern of the Sudan
GEEIM Board for the substantial volume of cotton
insecticides will be slow and cautious

- SUKETIAN have offices in Saudi Aredbia and the on the
West Bank
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PETICIDE USE IN SYRUA

The writer and his Jordanian counterpart visited Damascus
at the request of the Jordanian Ministry of Industry to investigatet

= Syrian Government interest or otherwise, in investing with
Jordan in a joint pesticide formulation plant in Jordan;

-

- ths use of agricultural pesticides in Syria, and the potential
market in 3yria as an export market for a Jordanian pestiocide
formulation plant.

d to date

The prssent Prime Minister of Syria aroused interest in the erection
of a pesticide plant in Syria in 1971.

In 1972 UNIDO is reported to have offered Syrian £ # million
towards such a project. This offer lapsed subsequently.

In 1975 Dr. O. Zeiser UNIDO expert undertook a mission on
pesticides and wrote a report.

UNDP Damascus report that no official answer has been received
from the Syrian authorities regarding their interest in a local
plant, and that such a project is not included in their now ourrent
budget.

It is not entirely clear which Syrian Ministry may become
responsible for a pesticide project, but probably one of:

- the Ministry of Agrioculture, who indicated thatt

- should the Jordanian pesticide formulation plant be feasible
the Syrian Government would consider a joint investment;

- although it was planned to eliminate the private sector they
fulfilled a useful function at present and would be permitted
t0 invest in a joint venture; .

- the Syrian Government would buy pesticides formulated in
Jordan provided the quality was high and prices competitive,
on T.A.P.C.0. tenders
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prodadbly the Arab Union Urganisation would be the
exeouting agenoy.

- the State Planning Commission, who reported that:

- a pestioide formulation plant in Syria was inoluded

in the current 5 Year Plan;

the Arad Union Organisation had expressed interest in the
looal pestioide plant and may undertake a further feasi-
bility study;

the Direotor of Industrial Planning indicates oonsideration
would be given to investment jointly with Jordan in a
feasible project at the Syria~Jordan Joint Economio
Committee, and willingness to purchase Jordanian pesticides
of high quality and competitive prioce on government tenders.

- Arab Union Orgenirzation for Agricultural Development (A.U.O.)
(see Section 8.7) reported:

the State Planning Commission had agreed that they would be
the executing agency for a Syrian pestioide formulation plant,
and in their letter of 15th February 1977 had expressed
Pleasure that the A.U.O. would continue the study, and that
they would give technical and offioial assistance;

they have asked the State Planning Commission to regquest
UNIP/UNIDO for an expert to up-date the 1975 Syrian feasi-
bility study, and to provide finanoial assistance if the
project is found to be viable;

that the original idea was for a plant in Syria, but should
there also be a plant in Jordan, that the two plants should
be oomplimentary;

that if Jordan sought & Syrian partner for the Jordanian
plant, they would be that partner, and not precisely the
Syrian Government;

that no further work has been done on the local pestiocide
project sinoe the UNIDO 1975 report.
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It is suggested that, if the Government of Jordan decide to
erect & pesticide formulation plant in Jordan, and consider the
project at the Joint Industrial Collaboration Committee with Syria,
thats '
-~ the support of the Syrian Prime Minister is sought for
& joint projects

- although the present volume of pestioides used in Syria
is greater than that in Jordan, that faster progress may be
made on a plant in Jordan and its attendent requiremdmts.

3.2.2 Qyrrent apd Forecast Use

The imporiant orops, pests and pestioides are listed in
Section 8.2.

The pesticide treatments planned by the Ministry of
Agrioculture and Agrarian Reform for the two agricultural years
1976/77 and 1977/78 are shown in Section-8.3.

The volume and C + F value of pesticides purchases on tender,
by the Foreign Trade Organisation for Foodstuffs and Chemioals
(T.A.F.C.0.), reporting to the Minisiry of Economy and Foreign Trade,
in 1976 and 1977 are shown in Sections 8.5 and 8.6 respectively.

Seotion 8.4 lists the estimated 1975 imports by both T.A.F.C.0.
and the private sector, the estimated volume sales to farmers in 1976 by
Government and the private sector, as well as the active government
selling prices to farmers in 1977.

Syrian 1975 import statistios for Tarrif item 38-11
(formulated pesticides and disinfectants) show:

Use. Yolupe-tons Gi7 value 8¢ millions
Agriculture 1604 15.040

Animals 44 0.633 )
Domestic-bulk 67 0.765
Domestio-retail 295 1.457

Others 54 0.906

N —




Actual use of pestioides in the field depends,inter alia,
upon the level of pest inoidence, which in Syris in 1976 was low.

It can be seen from Sections 8.4, 8.5 and 8.6 that:
- estimates sales to farmers in 1976 wers 766 tona (inoluding
224 tons sulphur dust) by government plus 2117 tons (including
1530 tons sulphur dusi) by the private seotor, totalling
2883 tons. /

L e

- government tender purchases in 1976 totalled 1671 tons '
(including 150 tons sulphur dust), and due inter alia to a low
pest incidence substantial stooks were oarried into 1977 when
only 381 tons (including 100 tons sulphur dust) was purchased
on tender.

The current 5 Year Plan Forecasts an annual 8 - 10% increase in
agrioultural produotion.

The Ministry of Agriculture's plan for pesticide treatment
indicates little ohange between 1976/77 and 1977/78, as shown in
Seotion 9.3.

It is considered inoautious to forecast more than 10% per anmum
inorease in volume use of pestioides up to 1985, with the growth in
use of oommodity pestioides being limited to 5% per annmum.

3.2.3 Regulations

Pestioides must be registered with the Ministry of Agrioulture
bafors sales can be made. Registration requirements are similar to those
in Jordan.

The Ministry of Doonomy issues the neoessary import licences for
pestices. When stooks are high and/ocr when foreign exchange is limited,
no import licenoces are issued for some months.

A strioct price ocontrol is enforced on the private seotor which

permits that the farmer buy at no higher than the importers delivered
cost in store plus 34%.
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Prospective suppliers to T.A.F.C.0. must submit a 2% Bid Bond
when quoting on tenders, whioh upon purchase confirmation must be
replaced with a 10% (of the value of the goods) Parformance Bond
valid until three months after delivery of goods.

Duty of 1% ad valoreum is paid on the C and F value of pesticides
plus 6% taxes. A unified customs tarrif agreement exists between
Syria and Jordan, thus no duty would be levied on Jordanian pesticides.
It is not olear whether Syrian taxes would be levied on pesticides
imported from Jordan, but the situation is probably negotiable.

3.2.4 Distribution

All agricultural pesicides are imported as ready formulated
produots.

Members of the private seotor have:

- mixed a Carbaryl formulation with looal olay, packed and sold l
it for oockroach oontrol, but this activity has oeased;

- mixed up to 200 tons cotton dust per annum, but the Ministry
for Agriculture enforced a stop on this activity

- repacked an iron suspension for use in oitrus, into small
containers;

- requested an indusirial lioence to mill lump sulphur locally
to produce sulphur dust. Suoh applications have been refused
on the grounds that a mill exists at the HOMS Refinery, and
plans exist to operate it when the sulphur extraction unit
operates nearer capacity.

Importation and distribwtion of pesticides is undertaken by botht

- the public sector, where the Ministry of Agriculture specifies
the produots for use, T.A.F.C.0. issues the tenders,and the
Agricultural Bank:
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=~ pays for the imports;

- distributes the products through their stores;

- adds 5 - 10% to their delivered store cost to strike
the farmer price;

- ooncentrates distribution of pesticides to cotton, olive,

vheat and sugar beet growers, whers they hold some 80%
market share;

= the private sector where the important companies number six,
who ¢

- &re permitted to sell to private dealers at delivered oost
plust 24%, and direct to farmers at delivered cost plus

|

34%; |
- ooncentrate distribution to vegetable and fruit growers,

and who, between all distributors hold 85% of the pestioide
market in these orops;

= represent the major international pesticide companies.

The Tobacoo Moncpoly import Zined fungiocide for tobacoo growers.
Delivered cost in store a: Damascus or Aleppo ie calculated as
C and P LATAKIA plus 10%, which comprises:

- 1% customs duty

- 6% taxes

1% insurance

14 clearing charges
1% inland freight.

Inland freight from Latakia (where more than 80% of produots
are imported) is currently:

- 3£ 55 per ton t0 Damasous
- 3£ 35 per ton to Aleppo.

Y T ey
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Should the Syrian Government deoide to invest in the
Jordanian pesticide formulation project, it is antioipated that
the projeot will sell directly to the Government tendering
suthority, regardless of whether any members of the Syrian private
sector also invest in the project.

If the Syrian Government decides against investment in the .
projeot, and regardless of whether the Syrian private seotor invesis,
it is suggested that the projoct seeks to sell products to all the
important private importers at prices competitive to those at which
they now buy. Some pressure can be expected from the important
private importers for exclusive distribution arrangements for both
the Public and Private Sectors, but this should be restricted at
least to a product by product basis. MIQDADI and TARABEIN specified
their interest in purchasing only on an exclusive basis. AL-CHAHBA
and CHACCOUR made no such condition. AL-CHAHBA's interest is limited
probably due to their association with the ADONIS Company. Beirut :
which has recently started formulating pesticides, which is partly
financed by OBEGI, as is AL-CHAHBA.

At the outset the project will sell directly to Syrian buyers.
After two years of successful operation consideration may be given to
opening a store in Syria from whioh Syrian buyers may draw their
requirements at short notice.

Projected Sales

The forecast sales in Syria, if profitable, are shown in
Section 8.8. These forecasts assume:

- Syria invests in the Jordanian project. Should Syria make
no such investment, exports to Syria are foreocast to take no
more than half these forecast in Section 8.8 providing no
local formulation plant commences operation in Syriag

- sales can be made to both public and private sectors, and

that local circumstances continue unchanged;
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= the public sector continues to purchase 1000 tons cotton

dust anmually, and the private sector an additional 500 tons.
The use of cotton dusts has dropped from 6000 tons annually.
Some forecasts indicate cotton dusts will be replaced by
speciality liquid sprays in the future;

- that since sales volume varies oonsierably from year to
Year, that the attempt to strike an annual average volume
is oorrect;

- the same general parameters as for Jordan;

- for dusting sulphur that separate use figures provided by
the Ministry of Agriculture are valid, which indicate the
the tonnage used as followss

- 1973 3,600 tons
- 1974 4,500 tons
- 1975 4,900 tons
- 1976 2,776 tons
= 19717 5,407 tons

from vhioh the average volume used of 4,230 tons has been
oaloulated;

- that part of the 20 tons Zinc phosphide technical (equivalent
%o 4,000 tons rodenticide bait) may be replace with a 0.005%
MARFARIN bait;

- that HCB seed dressing of whioh 150 tons was used anmually,
will be replace by speciality liquid seed dressings for seed
application in the Government PANOOEN machines, and for whioh
no formulation licence will be granted during the period up
to 1985;

- no plan to formulate herbicides, because of the risk of
contamination to insecticides and fungicides, although near
100,000 litres TRIFLURALIN and 60,000 litres 2,4-D are used
annually.
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Relevant points regarding the formulation of sulphur dust
for Syria are:

- in 1973 a mill of capaoity 3,000 tons per annum on one
shift, capable of milling to a fineness such that 100%
Passes a 325 mesh sieve, was delivered to HOMS Refinery;

- this mill still remains in its original packing at the

Refinery, which suffered damage during 1973 and has not
been used;

- the mill was intended to use sulphur fed from the Refinery
but since 1973 no lump sulphur has been produced by the
Refinery, except during 1977 when 800 tons was produced
vhioh was sold to Lebanon from whenoe part of the dusting
sulphur is purchased;

- some reports indicate that the HOMS Refinery proposed to
operate the mill as soon as possidble, while others indicate
that the mill ocould be made available to a joint Syrian-
Jordanian pestioide formulation projeot, or even to a
Jordanian projeot.

The exchangs rate of Syrian £ 4.00 equals US$ 1 has been used.

-
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4. FORMULATION AND PLANT

Since Dr. Zeiser oompleted the ohemical enginesring and ohemical
aspeots of this mission mid-November 1977, while the writer oontinued
until end of Deoember 1977 when new data became available; upon
requsst the writer attempts in this seotion to highlight oertain aspsots
of Dr, Zeiser's report (TS/JOR/77/001/11-02/32.1.G) of November 1977
and the substanoce of subsequent dissension relating to the equipment,
buildings, formulations and other aspects which influence the feasibility
of the project whioh were not known in November 1977.

The writer gave Dr. Zeiser certain forecasts and prioes in
November, whioh, with apologies, in the light of new information, the
writer has now amended, and suoh amendments are contained in this
report.

It is proposed that the reader should refer to Dr. Zeiser's
own report, as referred to above, for detailed information regarding
plant and chemical requirements.

4.1, nnel, Com Struoture and 1

The project should employ the most effective personnel aveilable
to ensure the production of high quality produots and the provision of
the best possible service to the pesticide trade and farmers. At
the same time, the project should employ no more persons than necCessary.

Adequately experienced personnel are reported to exist in Jordan
to mn the projeot, with the noteable exception of a Plant Manager
treined to operate a pestioide formulation plant. This post should
be filled by an experienced ex-patriate for one or two Years whose
responsibilities will include the treining of a suoessor, or if a
suitably qualified man exists loocally he should be subjeoted to treining
in & formulation plant abroad prior to working the local formulation
plant.

Suitable business and management experience is reported to be
available to operate the project, although it may be difficult and
costly to find a Direotor who combines both management and the necessary
technical abilities necessary to lead this projeot during the demanding
formtive period.

-43 -
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Ssotion 9.1. shows the proposed organisation chart of the
project,

Section 9.2. shows the personnel requirements and Section
9.3. the annual salaries of such personnsl, for the operation of
plants of varying capacities.

Details of Job Descriptions for the Plant Manager, Quality
Control and Application Development employees are shown in
Dr. Zeiser's report, as well as recommendations for their training.

In addition to the staff of the formulation plant, the following
personnsl ars required:

- Jirector, with business mnagement and organisational
abilities, together with tschnical understanding of
both the opsration of ths plant and of agriculture and
pesticide use, at an annmual salary of JD 7,000

- Direotor's Secretary at an annual salary of JD 1,000

- Purchasing Assistant with knowledge of buying pro-
oedures, import and export and rew materials, anmual
salary JD 2,000

- Commercial Assistant, with an agriculturml qualification,
knowledge of pesticides and the pesticids distributors and
an understanding of farmers requirements, at an annual
salary of JD 3,000

= Acocounts Assistant, to maintain the accounts, invoice sales
and pay suppliers with annual salary of JD 2,000

The personnel required for the 1,000 ton ocapaoity formulation -
plant, working on one shift, ares

TITLE NO. OF ANNUAL SALARY .
—DEROONNEL ID

Plant manager 1 5,000

Assistant (mterial handling) 1 2,000 '

Secretary ) 1,000

Store House Officer 1 2,000

Secretary 1 1,000

Store House Workers 3 3,000
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xiver L 1,500
Workshop Engineer 1 2,000
Noriers — 22000
Produotion Assistant 1 2,000
Produotion Workers 6 9,000
Formulation Laboratory 1 2,500
Asgigtent L 1,500
Quality Control 1 2,500
Asgistant L 12300
TOML 2} 38,500

Thus the annual payroll comprisest

- office staff JD 15,000, whioh is not anticipated to
increase when more than one shif’ is operated in the
plant, nor when an extra unit is added.

- plant staff JD 38,500 as above plus ten additional
workers for the 3,000 ton Sulphur plant at an annual
total cost of JD 10,000, with a grend total of JD
48,500 annually for the plant staff of a 1,000 ton
mixed formulation plant plus the 3,000 ton Sul phur
dust plant on one shift.

As either of the plants ohange from working one shift to two or
three shifts, so more workers are required and the plant salary bill
will inorease by an estimated 56%, and from two shifts to three shifst
operation & similar cost inoreass will oocur, thus the annual cost
of plant staff will be:

- one shift JD 48,500
- two shifts JD 75,660
- three shifts JD 102,820

4.2, TION
A olear distinction is made between two types of pesticidest

- oommodity products, which are non-patented or patent

lapsed compounds, of whioh the aotive ingredient is
available from many, several or at least two sources
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- speoiality produots, which are dsveloped as a result
or original research, which are patsnted by the
originator and are still in patent and of which the
aotive ingredisnt is only available from one source. Ths
originators approval/licence is normally necessary to
formulate specialities as well as the supply of the
active ingredisnt (technioal matsrial) at an eoonomio
prios, from which to formulate

It is proposed that the formulation plant during the first two
operating years formulate only oommodity products, because of the
probable diffioulty in persuading the originators of speciality pro-
ducts to agree to local formulation until some experisence has been
ssinsd. A start on the formulation of speciality products is pro-
posed in the third year of operation.

Pour types of pesticide formlation have been selected as noted
in Section 9.4.

4.2.1. BAW MTERULY

At present, no commercial grede of suitabls material is available
in Jordan (or in Syria except for a limited volume of Sulphur).

The active ingredients must bs imported and it is assumed that they
vill be imported from Europe. Ths sslectsd techniocal materials, their
cost FOB Buropean port (excspt Sulphur) freight and othe: antioipated
delivery charges to the plant site (Amman/Salt ) are shown in Section

9.5.

Details of solvents and carriers which are available in Jordan
whioh are not yet of proven use for pesticide formulation, but with
upgreading and modification may bs suitable, are shown in Seotion 9.6.
Solvents wnd carriers, as well as emulsifiers and dispersants must
be imported, at least initially. Product costings are based upon
imported materials. Their FOB cost built up to delivered cost
at plant is shown in Section 9.7. (which includes the delivered coet
of packing materials). Local or-iuction of winter oils at Zirka
18 possible. CSummer oils are not. Culphur could be produced at

Zirka with the third extension, verhaos up to 3,70 tons annually.
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The commodity produots selected for formulation, for sale in both
the Jordanian and Syrisn markets, are lieted in Section 9.8., together
with the oontent of each ingredient (active ingredient, eolvent or

4.2.2. POSITION

carrier, esulsifier or diepersant) in eaoh product. Caloulatione
are baeed upon the use of the noted oontent in each formulation,
as teohnical material, not aotive ingredient.

e setimated costs of the diluents are:

- Xylens (Solvent No. 1) $200 ton FOB Ireq

- Solvent No. 2 (CYCLOHEXANONE or Similar) $1000 ton
FOR Buropean port

= Emulsifier $2000 delivered Amman

- Diepersent No. 1 $200 ton delivered Amman

= Diepereent No. 2 $1000 ton delivered Amman

- Inert Carrier No. 1 (Kaolin) $150 ton delivered Amman

-~ Inert Carrier No. 2 $60 ton MOB Turkish Frontier Point

4.2.3. CKING WA LS

e followving packing materials will be required in which to
pack, store and sell pesticidee. Costings and selling prices assume
8ll products are pamocked in 10 x 1 kg and 1 litre Aluminium bottles,
except for dusting Sulphur and other dusts in 25 kg bags with poly-
propylene outer and polyethylene inner.

The estimated FOB European port ocoet for small runs are

= 1 litre Aluminium cane (epoxy lined) $0.25 each

= 1 kg plastio or paper bags with polyethylene liner
$0.07 each. Cardboard boxes, to hold 10 x 1 kg
$0.30 each. Thus, cost of paocking materials is
$0.10 per kg.

= 25 kg bags for dust Sulphur $0.50 each. Thus oost
of packing material for Sulphur is 2 US oents/kg.

Thus essential stepe in formulation of peetioides are:

- Select and identify bioclogically active ohemicals best
adapted for the end ues;
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. = Identify the best timing for appliocation;

- Identify the best physioal form (granular, dust,
wettable powder, emulsion ooncenirate or solution);

= Find locally available inert carriers. Solvents for
liquids will not be available till 1978. Good carriers .
for dry formulations as clay, phosphate rock, sulphur,
must still be selected;

- Seleot stabilizers and baits to obtain the best results;

- Find the best combinations of surface active agents for
eaoch product;

- Find suitable containers of plastio, aluminium and paperj
and

- QGuarantee safe transport to the farmer and 2 years storage
stability.

To satisfy these requirements various employees must coatribute
their experience. A well trained group within the formulation plant
mst work oontinuously.

A satisfaotory formulation plant oan exist, only if the problems
of the farmers are fully understood and resolved. This means, that
between farmers, University, extension department, distribution and
application system on one hand and the formulation plant on the other,
a very good oco-operation must exist.

4.3. PLANT

Formulation plants with different capacities can be erected to
suit the needs of the market, as shown on page 4 of DIr. Zeiser's
report, from 500 - 10,000 tons per annum. Seotion 9.10. shows the
fundamental assumptions made which influence the equipment required for
plants of capaoities from 500 - 10,000 ton per annum, and higher and
lower ocost estimates of installed equipment.

The simplest oase is a dustmill without laboratory and services.
Investment per ton of production is very low. However, flexibility

is algo low. ilo future development is possible.

The smallest formulation plant oomprises two or more formulation
units. The aotivity is based on internal formulation developments

Y O
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and quality control. Iavestment per ton is high and future develop-
mont i cany.

™e table Yelow shows cest wriations per tom.
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loco looas | Jtes - lc'ceo capacity o/ jear !
0~ uu;a‘ .a-arﬁ“nuon for equipment and buildiu
= jayroll at full capacity + average amortisation ;
= ¢ost price at different occupation levels
Average amortisstion _500 1000 2000  $000 10,000 4/y
8/ 20 66 8 50 3
Payrell /4 M 121 1 53 43
54 04 1953 103 80
The 1000 4/y plant used with two or three shifts
sof 1006 200£ capacity used
Amortisation 8/4 88 66 40
Payroll $/s 200 121 80
208 7 120
)
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If & plant starts at half capacity ccsts per ton are very high.
This is the problem of start up. As full capmoity is reached in
the seoond or third year, costs fall. Cost/ton on a 1000 t/y plant
is high compared with that on larger units.

Only if a second or third shift with 200% of nominal capacity is
reached, can a small unit operate at comparable costs tc larger plants
with 5000 t/y and upwards.

The difference in production cost of a plant with 1000 and 10,000
t/y is 107 $/t. This can be reduced to 40 $/t, if a second shift cperates.
The total difference is $80,000, nearly 5% of material and formulation
cost.

Every effort should be made toc operate at higher capacities as
soon as poesible, with exports to neighbouring countries.

The variation in cost of depreciation of installed equipment
(amortised over 10 ysars) and of payroll, dependent upon the percen-
tage of capacity used, by size of plant, is shown in Section 9.10,

4.3.1. CAPACITY

Sales forecasts for Jordan (Section 7.10.) and Syris (Section 8.8.)
are combined to form the total requirement of the plant in Section 9.11.

It can be seen that the tonnage in the seventh year of plant
operation of a joint venture with Syria is forecast as 8,867 tons, of
which 5,000 tons is dusting Sulphur and 1,100 tons rodenticide bait.

The tonnage required for a Jordanian project, but including export to Syria
is less.

The lay-out is proposed for 1,000 ton capacity, one shift, multi-
purpose plant plus 3,000 ton capacity dust Sulphur plant. Provision
should be made for increase in output. Capacity of the plant should
be expanded only if a second or third shift provides insufficient
tonnage, by adding more equipment.

The production units which are considered, their installed

capacities and tender description are to be found in Section 9,12,

In fact, slightly larger vessels may be neceseary particularly for
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the rodenticide bait unit, and the 3,000 ton Sulphur unit may require
further specifioation. Caution is proposed prior to agreement to
purchase, install or in any way take responsibility for the Sulphur
mill reported to be inits original paoking at HOMS Refinery. An in-
formed professional examination of this equipment and detailed oon-
eideration of its potential usefulness is recommended prior to any
action being taken.

4.3.2. TWRUIPMENT

The actual cost of the neceesary inetalled equipment can only
be ascertained by offers reoceived in reply to tender.

The estimated coste of the installed equipment in 1977 for the
1,000 ton capacity (one shift) multi-purpose plant are:

-~ Powder and dust $150,000

- Liquids $24,000

=~ Rodentioides $35,000 plus additional $20,000 to
provide maximum tonnage requirement, totalling $55,000

- Laboratory 864,000

- Auxillaries 844,000

- Various $40,000

and in addition the installed ooet of a 3,000 ton ocapmoity (one shift)

Sulphur mill with bagging unit has been estimated (verbally) at $250,000.

The estimate total cost of installed equipment in 1977 is US$ 627,000.

It is proposed to depreociate the ocost of installed equipment by
10% annually so that the total oost will be amortised after 10 years.
However, it is reported that should a plant be operated on a three
shift baeis for any length of time that the oost should be amortised
within seven or at least eight years. It is reported also that this
neoessity can be offset sometimes by the purchase of slightly larger
vessels at relatively small cost increasee. In this study, annual
depreciation on the plant will be taken as $63,000.

4.3.3. BU NG

The buildings required for the 1,000 ton multi-purpoee plant,
and their surface requirements are shown in Seotion 9.14., together
with the type of construction.

et e e
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In addition, the estimated cost of the building for the 3,000
ton Sulphur dust plant is $50,000.

Thus, the total cost of buildings is estimated in 1977 as:

- JD 100,000 or $300,000 for the 1,000 ton plant plus
laboratory, offices and storage
- JD 16,667 or 850,000 for the Sulphur plant

totalling $350,000, which in this study will be depreociated 5%
anmally, in a straight line, so that the cost of the buildings
will be amortised after 20 years. Annual depreoiation is taksn as
$17,500.

4.3.4. SITE AND LAND

The total area required is 20 dunums (2 ha), with the possibility
of extension to 30 dunums.

Salt is selected from the potential sites listed in Seotion 9.15.,
as the most suitable.

Consideration may be given to erecting the plant in the industrial
zone near RAMTHA on the Jordanian-Syrian border, providing facilities
and services become available, especially if a joint projeot between

the two countries is agreed upon.

The ocost of land at Salt is estimated at JD 1,500 per dunum,
JD 30,000 for 20 dunums which is a capital oost of 390,000 and which
is not subjeoted to depreoiation in this study.

4.3.5. SERVICES AND MAUINTENANCE

Maintenance and service requirsments are shown in Section 9.16.
for the 1,000 ton multi-purpose plant.

It oan be seen that the cost of energy is estimated at JD 0.011 or
3 US cents per KW hour and that the antioi pated oonsumption per kg
product is one third KW hour at a cost of 0.9 US cents per kg
product or 39 per ton product.

The annual cost of mintenance on the 1,000 ton plant operating
one shift at oapaoity is 840,000 plus $10,000 for the Sulphur plant




totalling $50,000 per annum, rising tos

- $63,000 when operating two shifts, and
- $75,000 for three shift operetion

[
——
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5. PESTICIDE PROJECT

The operational organization of a looal pesticide formmlation
plant is noted in the previous section, headed by a Director possessing
both management ability and technical awareness. I+ is reported that
the only kind of expertise required for the successful operation of
this project, not readily available in Jordan, is a Plant Manager.
Should this prove to be the case, consideration will be given to
employing a suitably qualified ex-patriate for 1 - 2 years, to ensure
that only prodicts of the highest quality are produced, from the outset.

Production of the highest quality products is fundamental to the
success of the operation (projeot). This point is stressed as the prime
factor. It implies that only high quality raw materiale and packing materials:

\

are purchased and that no short cuts are attempted.

It may be seen that a plant producing products for Jordan alone,
based on the forecasts in section 7.10. is unlikely to provide a
reaeonable return on investment when:

- 8 per annum can be earned on Government bonds

= the cost of money is 9% (8% interest plus 1% fees) per annum

Sinoe:

- the forecast sales tonnage in Jordan rises from 1270 tons in
year 1 (assumed to be 1979) to 1698 tons in year 7 (assumed to
be 1985), of which 1000 tons is sulphur dust with a raw material
cost of $60 ton and a selling price of $131 ton

- the fixed overhead as depreciation on 1000 ton plant, with the
neoessary facilities to ensure production of quality materiale
is $50.70 ton (835.70 ton/year for equipment and $15 ton/year
on buildings) operating on one shift before payroll, energy
and packing materials are included.

- investment in equipment, buildings and land required for 1000
ton plant is $747,000 (equipment $357,000, building $300,000
plus land $90,000)

Two project: are considered in this report, and their financial
viability in this section, which are:

- Project 1 which assumes a joint project with Jordan and Syria,
in a plant in Jordan

- Project 2, which assumes no Syrian investment in a Jordanian

Plant and no competitive plant in Syria, so that export sales




B

t¢c Syria are made from the Jordanian plant but at only half the
tonnage forecast for Project 1. 1

However, if in the event it is decided to implement neither project
1 nor project 2, consideration may be given to building a small pilot/ l
demonstration formulation plant at a capital cost of $50 - 100,000 to
include installed plant and buildings, in order to:

~ develop technical skills

- make commercial contacts both with suppliers and buyers

- develop knowledge of and experience with pesticides

In the ahsence of immediate profit motive, such a pilot plant could
be used to develop some experience upon which potential investors could
decide whether to invest in project 1 or 2.

All costs are struck in 1977, in 1977 money, as are selling prices.

Increasing interest is reported in local pesticide formulation,
both by Government in Syria, by private oompanies in both Jordan and
Syria, and by recent visitors from Abu Dhabi and Kuwait, all of whom
woula corsider investment and/or purchasing production, always assuming
such a project was viable and that high quality produots are available
at competitive prices.

5.1, tive Investo t 0b \4

Prospective investors in the project include:

- <the Jordan Government, who will decide the prime objectives
of the project, the extent of their investment, the number
of their nominees on the Board of Directors and the extent
of any protection, subsidies and special arrangements whioh
the project shall enjoy

- The Syrian (overnment

~ pesticide distributors in Jerdan and Syria, in the private
sector, selling ir their own country only or also into other
co :ntries. Their interest in investment will be geared
probably to the availability to them of the right products
at the right price

- private investors and invesiment houses

- tarmers in Jorden, and agricultural dealers in Jordan
- foreign pesticide companies, who it should be appreciated

are conoerned with the production and sale of their products but
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possess expertise that if offered, may more than offset
the possible disadvantages of their investment

It will be clear that almost without exception, eaoh of theme types
of prospective investors would set a different order of priorities for
the project.

The variables are numerous and include:

- enooursgement of pesticide use in order to increase agrioul-
tural production

- profit. Optimum or maximum

- export

- reduotion in selling prioces

- local availability of pesticides

- restriction/expansion of types of pesticides available for

sale and use

Some investors may believe that the project should be protected
during the formative years by a ban on import licences, or by imposition
of a 20-30% import duty on formulated pesticides containing the same active
ingredients (or similar) as those products formulated locally by the pro-
ject. Others may argue that in a free economy such protection should not
be necessary as was the case with the Arab Pharmaceutical Manufacturing
Company, who, it is reported, received no such protection. However, it
is reported that the Single Superphosphate project received protection
since no import licences were granted for products of a type whioh were
made locally.

The Jordanian Qovermment will decide who may invest in the project
and on the constitution of the Board of Directors. It is »roposed that
consideration be given to members of the Ministiry of Agriculture, J.C.O.,
J.V.F.A., private sector distribution companies and the opinion forming
farming community, from among the investors, to serve on the Board of
Direoctors.

All prospective investors among the pesticide distributors in the
private sector which were contacted, the J.C.0., J.V.F.A. and farmers,
indicated interest in financial participation in a viable project, and
where appropriate, alsc in purchasing products of quality at competitive

prices for home and export, in some instances on contraot.
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The Jordanian Government will decide upon the financial shape
of the project, and upon the method of funding it.

5.2. Marketing Stirategy

I. ie recommended, and assumed that investors in the project will
include the more important pesticide distributors in the private sector
at least in Jordan, the J.C.0. and the J.V.F.A., and in Jordan a number
of important or opinion forming farmers.

Involvement of the Jordanian private pesticide distributors in the
project is oonsidered to be of paramount importance unless punitive pro-
tection is to be given to the project. Indeed, it is proposed that they
are bound to the project, both by financial participation and if possible,
by contract to purchase products, assuning:

- competitive pricing. The projects selling prices are equivalent
to the 1977 invoice prices to importers/distributors
- acceptable quality

The objective is to give the present importers every justification
for drawing their requirements of the products formulated by the project
from the project, and indeed act as custom formulators for them. Other-
wise, without punitive legislation the importers would, at worst, con-
tinue to import as before, leaving the project to distribute and sell their
own production.

It is proposed that it would be unwise for the project to attempt
to compete with the private sector in Jordan in selling to dealers and
farmers, at least for the first three years of operation.. Farmers will
be slow to accept the locally formulated products, and it is preferable
that the existing distributor's considerable facilities are used to
assist acceptance and use of the projeot's products, not to hinder it.
An example will be shown below on the profit which oould be attributed
to & project sales and technical service force. If private distributors
buy from the project at prices competitive to which they import now,
they shall be responsible for promotion, credit, proving, field demonstra-
tions and sales in the same way as they are now to their foreign principals.
The project will beoome their principal for these products which it for-
mulates, and with similar responsibilities,
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It is recommended that the project sells directly to distributors,
the J.C.O. and the J.V.P.A. at the same price, and initially only at
this level of trade. This strategy has several functions:

- it demonstrates to the importers that the project does not
seek to undermine their business by aelling directly to '
dealers or farmers. Therefore, distributors will be en-
couraged to invest and thereafter maximise their purchases from
the project

-~ it provides a competitive check on retail prices, since the
J.V.0, and J.V.F.A. will not only abide by the price control
law, but probably sell at even lower prices than legislated.
Some distributors will object to the J.V.0. and the J.V.F.A.
(which are virtually co-operatives) buying at equal prices
to them (private distributors in every country seek to main-
tain their margins in competition with co-operatives). As
long as theee two co-operatives provide technical and distribution
facilities similar to these of the private sector, and not
merely take advantage of the private sectors facilities and con-
sequent high overheads, no objection is likely to be sustained,
Indeed, it should be a stimulant to these two organizations to
intensify their pesticide facilities.

~ 1t reduces the project's risks of bad debts and enforced long
term credit, increased overheads of numerous clients and a
sales force and the necessary technical servioe force, at least
during the critical formative years.

By implementation of this sales policy, with Goverrment nominees on
the Board, published lists of recommended prices and sufficient local
stocks, it is anticipated that retail pesticide prices will fall, at
least for those products which are formulated by the project.

Exclusive purcrnase arrangements will be sought. These should be
reeisted, assuming no punitive protection is implemented, on the grounds
that if the project refuses to sell to any importer/distributor, that
they will contirue to import those same products from the same foreign

sources ag previously ard compete with the project, and its investors.

If the products were to be offered at beiow the equivalent price
of the imported products, it is articipated very little would be achieved

excent to imply that imported products are supericr. The local product
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must be as good as the imported produot, and should be sold to distributors

at no lower price.

Contraots to purchase should be sought from importers/distributors
(1isted in sections 7.2. and 8,1.). They may be difficult to negotiate

until the second year when products have been proven.

Earlier in the report it has been proposed that the projsct start
formulating specialities in the third year of operation. It is a firm
recommendation that the projsot oustom formulates specialitiss. This
implies that the project will draw technical material and formulation
technology for those specialities from the originator (Baysr for BAYLETON,
DOW for DURSBAN, etc.) possibly through the local agent, and deliver the
formulated speciality to the local agent.

There is a Sig'diff.roncl in risk, margin and responsibility between:

-~ oustom formulation, where one formulates to the customer's
specification, under confidential cover and delivers the
formulated product to whom instructed. The usual margin is
around 10%,

~ being the local agent or exclusive distributor, with or with-
out formulation faoilities, who accepts the full responsibility
of attempting to develop a market for the product and prove its
biological efficacy in local field trials, and subsequently
market the product, if satisfactory. If not satisfactory, the
considerable expense of the work invo lving a development depart-
ment (similar to the Research Department at the Ministry of
Agriculture) is spent, and lost. The usual margin is around

40% of the distributors average net selling prios.

It is proposed that for the foreseeable future that the pro jeot
continue its activities on speciality products to oustom formulation and
rnot undertake agencies or exclusive distribution agreements and so compete
with the private distributors in Jordan. The situation in Syria could
develop in a different way and dstailed discussion with the Government
of Syria will elucidate their requirements on this aspect, should they
invest in the project. An exclusive distributor has ar onerous respon-

sibility to his principal.
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The project should seek to establish its own brand name on all
products that it formulates and repacks. Labels on all produots, at
least thoss sold in Jordan, should bear the brand name, which has a
positive or at least neutral meaning, can be protectsd as a trade mark
and is easily pronouncsd. The writer suggests PHILADELPHIA BRAND,
but no doubt this oan be improved upon. The brand name needs to be
acceptable to the farmers in the main market which is the Jordan Valley.
Should Syria invest in the project, a brand name which is common for
both countries has the advantage that only one label rather than iwo
is necessary for each produot.

While the Jordan Government will consider and legislate what if
any protection will be given to the project, it is proposed that in
particular, the project:

- enjoy preference on Government, Municipal tenders, and on
any bid calls made by the J.C.0., J.V.F.A. and similar
organizations, for products which they are able to formulate.
If no precedent exists it may be helpful to note that the
S.0.B. in the Sudan allows at least a 10% preference to
products formulated locally.

- enjoy an exemption from the 4% import licence tax and 2%
additional taxes (customs fee) on all materials entering

Jordan for use by the project. This exemption should include

all paoking materials (even though they could be used for some

other purpose) and all equipment and associated materials for
the project. Yo duties are payable on tarif item 38-11, but
should duties be payable normally on any other tarif item
applicable to any material, product or additive intended for
the project, it is proposed they be waived.

Whether Syria invests in the project or not, it is reported the

19 duty would be waived. If Syria invests no doubt the 6, taxes would be

waived. If Syria does not invest, the waiving of the 6% taxes is
probably negotiable, but in the absence of any firm ruling the financial
calculatiors below include payment of such &5 tax on sa.es to Syria.

5.3, Fjinancial Statements
5.3-1. Fixed Costs and Energy

Financial statements will be prepared separately for project 1

—~
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(with Syrian investment) and Projeot 2 (no Syrian investment but with
export sales to Syria). Both projects have certain common costs.

In the absence of any direotive, it is assumed in these calcula-
tions that the total capital cost is funded as equity in the project,
and that capital is paid up as required to pay for land, equipment
and its inetallation and for the buildings, which for the 1000 ton
multi-purpose plant plus the 3000 ton sulphur dust plant, as shown
in section 4. comprise:

- 20 dunums land $90,000. ¥No depreciation.

- dinstalled equipment $630,000. Depreciated at $63,000
or 104 annually.

- Buildings $350,000. Depreciated at $17,500 or %
annually.

Thus the total capital cost is 81,070,000, which it is assumed

vill be funded by the investors and paid out in the construetion
yoar, year O (assumed to be 1978). Thus, the total depreciation each
year in the period under review is $80,500, whioh as a fixed cost
divided by the forecast sales tonnage (section 9.11) gives an annual
cost of':

- $35,26/ton in year 1, falling to $9.08/ton in year 7, in
Project 1

~ $45.33/ton in year 1, falling to $15.24/ton in year 7, in
Project 2.

The payroll(section 4.1.) varies according to the number of
shifts worked and the annual totals (at US$ 3 to JD 1) are:

- $190,500 on one shift
- $271,980 on two shifts
- $353,460 on three shifts

Maintenance coste (3ection 4.3.5) vary according to the number
of shifts worked and the annual totals are:

- 850,000 on one shift
- $63,000 on two shifts
- $75,000 on three shifts

Payroll and maintenance costs total annually:

- $240,500 on ore shift (taken as $240,uU00) 1




- $334,980 on two shifts (taken as $335,000)
-~ $428,460 on three shifts (taken as $428,000)

. ... . 1t ocan be seen from the forecast sales tonnage (isotion 9.11.)
o ghatr - - -
« one shift will be worked for years 1 and 2 on projects
1 and 2
- two shifts will be worked in years 3, 4 and 5 on project
1 and years ) - 8 inclusive on projsot 2
~ thres shifts will be worked in years 6 and 7 on project 1

A oconservativs sngineer may argue that to accomodats down time
for aleaning and maintenance, that a plant will work at maximum 80%
of rated capacity, on ons, two or thrss shifts. However, it is assumed
that vessel sigs can bs ammendsd to acoomodats any critisism on this
point.

Thus, the total annual payroll and maintenance ocost divided Wy
the tonnage forecast yields ths fixed annual oost ofa

- $105,12 ton in year 1 down to $38.98 ton in year 5 and
$48.27 ton in year 7 in project 1

- $135.14 ton in year 1 falling to $63.42 ton in year 7 in
project 2

The total fixsd ocost of dspreciation, payroll and maintenance divided

by the tonnage forecast yields a fixed annual charge per ton of:

- $140.38 in ysar 1, through $48.35 in year 5 and $57.35 in
yoar 7 in project 1
-~ $180.47 in year 1 falling to $78.66 in year 7 with project 2

The estimated oost of gnergy is 0.9 US cents per kg product
(Ssotion 4.3.5.), whioh totals:

- $20,547 in year 1 rising to $79,803 in year 7 in projeot 1
- $15,984 in ysar 1 rising to 847,538 in year 7 in project 2

5.3.2. Direot Gogt of Produots

The direct cost of formulatsd products (exoept energy which is
shown abovs) comprise ths following oomponents at the Salt factory:
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- technical materials (active ingredient) from secticn 9.5.
-~ diluente and additives and packing materials from seotion 9.7.

costed according tc their composition (see section 9.8.) plue the
cost of appropriate packing materials. Thus the total direct ocoet of
each product forecast for sale is struck, packed, at the 8alt factery
gate, ready for eale to the Jordanian dietributors and Syrian buyers.

The fcllowing asewmptions have been made:

- procduct composition is based upon technical material,
nct active ingredient

- the specific gravity of liquids ie taken as 1

- freight calculations are struck on net product weight

- all purchases are made at the prices noted whioch include
six months credit. Delivery is assumed at maximum two
months after supplier's receipt of order, one month for
formulation, with three months credit included in the
projects selling prioces to buyers in both Jordan and
Syria. Thus, it is aseumed that payment is received for
sales at the same time as the invoices beoome due relating
tc the raw materials and packing materials, as shown in
the Cash Flow.

- BEndoeulfan 6 duet is seleoted as a typical COTTON DUST
fcr eale to Syria

- Supracide 40 EC is taken as a typioal liquid lpcoislt.i
prcduct, at an average selling price between Jordan
(SF 24 C+F) and Syria (ST 21.60 C+F) at $10 litre ex
Salt factory. Topsin - M 7O WP is taken as a typical
wettable powder speoiality product, of an average selling
price between Jordan ($9.70 C+F) and Syria ($u.95 C+F)
cf $8.50 kg ex Salt factory. The price of speciality
technical materials and the composition of formulated
specialities are kmown only to the originating companies.
It is assumed that prices would be siruck at a level permitting
the project to secure 10% gross margin off the selling
prices noted above, and the costs are so calculated

- warafarin technical 99.9% can be purchased at $35 kg
($35,000) ton FOB Buropean port and delivered Salt factory
at $35.085 kg. Since the percentage active warafarin
in the rodenticide bait is 0.005%, it is assumed that
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1 kg bait material oomprising milled cereals and flavours
will be required for each kilo of rodentioide bait. It
is sstimated that the bait material oan be purohased for
$ 0.25 kg (8250 ton) in Jordan. Packing is antioipated
in 1 kg oontainers.

Detailed and total product oosts are shown in section 10.1. for
project 1 and in Ssction 10.2. for project 2.

503 3. (] 0 (]
Product salss are proposed as indioated above to:

- eoxisting distributors in Jordan, ex Salt factory, at
pricss equivalent to the distributors current invoiced
cost. The ourrent distributor's cost C+F AQABA for each
produot is shown in seotion 7.10. (drawn from section 7.3.).
Charges incurred by distributors to deliver their imports
to Amn/Salt are shown in section 7.9. Thus, on produots
packed in larger than 16 oz containers, their costs are
C+F AABA plus 7% (1% clearing, 4% import licence and 2%
additional taxes, of which the project is assumed to only
Pay 1% olearing charges on the projecte imports, as shown
above) plus $12 ton inland freight from AQABA to Amman/Salt.
The build up of distributor's costs to delivered Amman/Salt,
which is the level at which it is proposed the project
should sell to distributors, is shown in Section 10.3..
The selling price of dusting sulphur was struck at C+F
Amman and therefore imported dusting sulphur incurs no
additional freight charges. The selling prices for both
liquid and powder specialities are those indicated in
Seotion 5.3.2.. Imports in 16 oz oontainers attract
an additional 10% tax (4% University, 13% Sports City
and 44% Security) on whioh the project would have a 10%
advantage.

= Syrian buyers, both Government (TAFCO) and private, ex
Salt factory at prioces equipvalent to those paid by the
buyers at present.

Syrian buyers pay different pricss for the same prodicts to the
Jordanian distributors, moreover, the most important -torqo/solling
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point in Syria for pesticides is Aleppo, except for dusting sulphur
which is Damasocus.

In Section 10.4. the build up of the Syrian buyer's cost prices
are shown in Column 3, which oomprises:

- the C+F Latakia cost price shown in Coluan 1, ae in Seotion
8.8. and drawn from Seotione 8.5. and 8.6.

- a total of 9% charges on the C+F prioe comprieing 1% duty,
6% taxes, 1% insurance and 1% clearing charges, as itemized
in Seotion 3.2.4., and shown in Column 2.

- inland freight in Syria from Latakia to Aleppo of $8.75 ton
(S£35 ton as shown in Section 3.2.4.) for all products
except dueting sulphur for which the freight from Latakia
to Damaecus is $13.75 ton (SE55 ton as shown in Section
3.2.4.) and shown in Column 3.

To establish the ex Jalt factory selling prices to Syrian buyers,
equivalent to their ourrent purchase prices, the following oharges have
been deducted from Column 3 in the table in Section 10.4.:

- the freightcharge from Amman/Salt factory to Aleppo of $24 ton
(as shown in Section 7.9.) for all produots, except dusting
sulphur for which the freight from Amman/Salt to Demascus
ie $12 ton (Section 7.9.), shown in Column 4.

- 7.41%, which is the equivalent of the 8% charges whioh
would have to be added to the ex Salt factory selling price
to the Syrians, comprising 6% taxes (which if in the event
are waived, would result in a greater profit than shown
in these financial budgets), 1% insurance and 1% clearing
charges at the border, and shown in Column 5. It is assumed
no duty would be levied on Jordanian products.

Thus, the prices/ton shown in Column 6 in the table in Section 10.4.
show the prices at whioh the project would have to sell products to
Syrian buyers ex Salt factory in order to oompete with the prioces
whioh Syrian buyers now pay C+F latakia.

Endosulfan 6% dust is taken as a typical cotton dust with C+F
Latakia price of $764 ton.

Section 10.5. shows the eales value for yeare 1 - 7 for Jordan
and by the addition of maximum sales to Syria shows the total sales
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value for project 1,

Seotion 10.6. shows the salee value to Syria for years 1 - 7
if Syria investe in the project, which sales values are added to those
for Jordan to etrike eales for project 1 above. Sales to Syria for
project 2 are half thoee for project 1, so half project 1 Syrian sales
are shown added to sales for Jordan to show the total sales value for
project 2, on the bottom line in Secticn 10.6.

5.3.4. Cash Flow

Cash flows for projecte 1 and 2 are shown in Section 10.7., where
the assumptions made have been referred to previously in this report,
including:

- the capital ocost of land, inetalled equipment and buildings
is funded by the inveetcrs, as paid up capital in year 0
(1978) in time to make appropriate payments.

- payment to suppliers, on six months credit, is covered by
debtore who are allowed three months credit and pay promptly.
In the cash flows it is assumed that four months credit
may be obtained on payment of inland freight from Agaba
to Salt factory, and on clearing oharges, so that they too
will be oovered by debtors payments and that produots are
formulated in one month from delivery.

- 65 of total sales (and material purchases) are made in
the first half of the year (Section 3.1.3.)

« Other expenses are intended to cover insurance of plant,
of the formulation art, and office expenses.

It can be seen that both projects are in oredit from the first
half year, and if deliveries, formulation, sales and payment are prompt,
both projeots should be able to finance their working capital requirements
from inoome except during the first six months.

It is estimated that bank facilities will be necessary f.r the
first six months for both projects as follows:

- $240,000 for six months at 9% (8% interest and 1% fees)
interest per annum, which is an interest charge of $10,800
to be set against the profits in year 1, project 1.

. _.«.‘.3 N
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- $210,000 for six months at 9% interest per annum, which
is an interest charge of $9,450 to be set against profits
in year 1, for Projeot 2.

One important consideration inherent in these projeots is that
ample stooks of formulated produots be readily available, so that prices
to farmers may be kept at a reasonable level. Suoh stocks imply a
stook oarry over at each year end. No such allowance has been made
for stock oarry over or work in progrese in the ocash flow or Balance
Sheets, nor in ocalculating interest payments in the first year.

5.3.5. Profit and loge

The forecast profit and loss statements for projects 1 and 2 are
shown in Section 10.8.., It can be seen that:

- both projects are forecast tc show a profit from tie
first year.

~ the net profit available for distribution/funding working
oapital rises from 63% up to 244% per annum on the assumed
issued capital of $1,070,000 on projeot 1 and from 34%
up to 144% on project 2.

There may be additional expenses which the Govermment of Jordan
may decide should be incurred, for example Director's fees, for waich
no provision is made in the finanoial forecasts in this report. How-
ever, should the 6% taxes be waived on exporis from the factory intc
Syria, then gelling prices 6% higher than those foreoast may be charged,
resulting in a 6% greater profit on sales to Syria.

Should consideration be given to the project making sales directly
to dealers in Jordan in the fourth year, the inorease in profit could
total the difference between:

~ the additional sales value of $158,000, whioh is a 20%
uplift on the forecast sales to distributors of $790,000

(total Jordanian sales of $1,479,628 less the rodenticide
bait sales of $689,600), when sales are made to dealers, and
= the additional expenses of such a venture which includes:

- 17 field men (5 salesmen and two field development
men) at JD 200 month salary and JD 100 month expenses

inoluding ocar, which totals $75,600 per annum.
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- oost of bad debts and delayed payments of $8,000
- transport cost to Jordan Valley $5,000

wvhieh totals $88,600
whioh is 369,400, at the risk, in the writer's opinion of antagonising
distributors in the private seotor, some of whom may be investors in .
the projeot. Alternatively, half of the Jordanian salee to dealers
could be attempted with half the expensee inourred, and half the profit
possibly acorueing. However, the latter alternative is unlikely to be
sucoessful.

The Government of Jordan will deoide the tax allowances to be
granted to the projeot. The finanoial forecasts in this report assume
no tax is payable during the first seven years of operation,

5.3.6. DRalance Sheets

The forecast Balance Sheets for projeote 1 and 2 are showm in
Seotion 10.9.. The following assumptions are made:

- no debtors, creditors or acorued chargee are outstanding
at end year

= dividends are paid amounting to the profits shown in the
Profit and Loss Forecasts (although in praotice some re-
tention would be made to fund working capital). Thus,
oash at bank (or investments) eaoh year end are struok
by the addition of opening bank balance plus income less
expenses less the dividend paid for the previous year,

- 1interest due on bank faocilities in the first year is
assuned to have been paid prior end year.

~ at the end of the seventh year, the value of land stands
in the accounts at the cost price of $90,000, while the
written down value of the installed equipment is $189,000,
and that of the buildings $227,500.

- no carry over stocks, as indicated above, ’

5.3.7. Riaks and Bresk-even Analysis

All prices and costs have been struck in 1977, in 1977 money, thus
the profits foreoast to accrue are in the same terms.

The major risk is assooiated with any disadvantageous change in the

relationship between one or more of:
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- the coss or installed equipment, and to a lesser extent,
of land and buildings

= the oost of the raw materials

-~ the selling prices ex faotory, remaining oompetitive with
foreign offers of formulated produots,

‘A second equally important risk, which while it oan not be over-
emphasised, it is assumed it will be overcome, is that of the project
produoing any formulated product not of the highest quality, sinoe not
only would poor produots arcuse damaging adverse publioity for the pro-
ject but poseibly involve the projeot in very ocstly damage clainme,

It can be seen that the produot mix oomprises twenty-three products,
each of whioh are sold at a different price in both Jordan and to Syria,
which means that there are forty-six different gross margin peroentagee,
carying froms

- 79.6% on rodentioide ealee in Jordan, to
- 9,66 on Zined B8OW sales in Jordan,

Morsover, as the volume relationship in the produot mix sach year
changes so does the average gross margin psroentage. Hence, the assump-
tion in the sales forecast that the high gross margin rodentioide is
sold ir volume from year 1, while the low gross margin speoialities are
not sold in voliume until year 5, is a material factor in the percentage
gross margin on sales:

- falling from 65.7% in year 1 in project 2 to 36.8% in year 7
- falling from 65.3% in year 1 in projeot 1 to 35.9% in year 7

Clearly, therefore, the profit will be maximised, and the risk of loss
ainimised if most effort is placed behind those products attreoting the
higher percentage grose margin and especially the rodenticide bait. At
the sane time, the average gross margin per ton of produot varies froa
year to year in eaoh of the two projeots.

There are many caloulations whioh may be made regarding the break-even
point. Four examples are given below,

Assuming that the forecasted psroentage gross margin is maintained,
the break-even point:

~ 1in the first year in projeot 1 is on sales of 770 tons at

a gross margin of $443.32 ton ($452.32 less $9 ton for energy)
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to meet the expense oost (inoluding interest) and depre-
ciation charge of $341,400.

- in the seventh year in projeot 1 is on sales of 1,536 tons
at a gross margin of $356.74 ton ($365.74 less $9 ton for
energy) tc mest the expense cost and depreciation oharge of
$548,000.

- in the first year of projeot 2 is on sales of 888 tons at
a gross margin of $396.12 ton ($405.12 less $9 ton for energy)
to meet the expense oost (inoluding interest) and depre-
ciation charge of $339,950.

-~ in the seventh year of projeot 2 is on sales of 1,153 tons
at a gross margin of $377.62 ton ($386.62 less $9.for snergy)
to meet the expense oost and depreoiation charge of $435,500.

5.4. Mapafits of Prodect

The major benefits whioch will acorue in Jordan if either project 1
or 2 is executed, include: '

-~ extrs employment at the plant of annual salaries totalling
$190,500, rising to $353,460 when the plant works thres
shifts,

- saving in foreign exchangs on & greater volume use of for-
mulated pesticides,

- inoreased work for looal labour in the erection of buildings
and plant installation,

-~ adequate stocks of formulated pesticides in Jordan, whioh
will lead to a reduotion in retail prices for farmers,
whioch in turn will result in more competitive production
locally of primary agricultural products.

- a stimulation to secondary industries connected with pes-
ticide formulation, including local production of suitable
fillers, solventc and packing materials, and perhaps lump
sulphur,

‘= profits on investment as shown in the forecast financial
statements.

- an ability to formulate almost any pesticide produot, so that
if and when resistanoe develops to products used at present,
only the active ingredient has to be changed .

- a stimilant to the local use of pesticides, sinoe invariably

once & lcoal formulation plant ctartis dperating, use inoreases

___4.
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faster than previously.

export, and the oonsequent foreign exshange earnings.,
development of technological skills.

& possibls sxtension of the plant to domestic inseotioides
and aerosol packs, with ths attendent advantages of added
profit, looal availability of these products and a conse-
quent improvement of public’ health.

reduction in transport ocosts.

reduction in dependence on foreign suppliers.

reduction in risk of product degredation, bbosuse of
speedier delivery. L
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6. CONCLUSIONS AND RECOMMENDATIONS

Agricultural pesticide use in Jordan has risen comparatively slowly
to 1980 tons in 1977 at C+F value of $1.61 million. Use of agrioultursl
pesticides is foreoast to rise 154 annually up to 1985.

A formulation plant to supply the Jordanian market alone is unlikely
to provide a reasonable resturn on oapital invested.

For this reason, sxport markets wers sought and a brief visit made to
Syria, where Jovernment indioated interest in prinoiple in joint invest-
ment with the Gover ment of Jordan in a Jordanian formulation plant.

This report includes financial forecasts for the erection and operation

of two alternative projects, one & joint Jordanian/Syrian plant, and
secondly a Jordanian plant supplying the home market and making some sxports
to Syria.

Should the Covernment be unwilling at present to progress esither pro-
ject, consideration may be given to the ersoction of a pilot/domonotrution
plant in Jordan at a cost of $50 - 100,000 from which experience may be
geined, and upon which prospective investors may decide which -roject
should be implemented in the future.

Use of agricultural pesticides in Syria varies annually with the in-
tensity of pest incidenoe and dropped from $6 million in 1976 to $4.5
million in 1977 plus dusting sulphur, which varies from 3,600 tons up to
5,400 tons annually. Use in Syria is forecast to increase 10% annually

to 1985,

Proposals are made in this report to tighten some regulations, assuming
the necessary staff is available, to ensure safety when pesticides are
formulated loocally.

Local formulation will influence retail prices of pesticides to fall
because of looal availabil‘ty of supplies, with less dependence on foreign
suppliers.

A 1,000 ton multi-purpose formulation plant plus a 3,000 ton sulphur
dust plant is proposed, starting on one shift but increasing to three
shift working, at a capital cost of $1,070,000.

No looal source of any proven raw matérials exists, but the erection

of & plant will stimulate efforts to produce suitable fillers and 8olvents

I Y
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and perhaps lump sulphur and packing materials. Any suoh sucoess will
tend to inorease the return on capital invested still further, from ths
already substantial figuree shown in the finanoial forscasts in this report.

Production of only formulated products of the highsst quality is of fun-
damentsl importancs. Thie entails purchase of only high quality teohnical
materials, additives and packing materials.

Sinoe pesticids formulation ie nsw to Jordan, it may be necessary to
employ & suitabls sxpsrienced ex-patriate as Plant Menager for the first
1 =« 2 yoars,

It is propossd that the project sell to the existing private distri-
butors in Jordan and to the existing Government and private buyers in
Syria, some of whom may invest in the projeot. Selling pricee ars pro-
posed as those which are squivalent to the present invoioed prices from
foreign suppliers.

No punitive orotection is proposed for the project, but it is assumed
that the total of 6% taxss (on containers of mors than 16 os) will be
waived in Jordan and 1% duty in Syria. Should ths Government of Syria
waive the 6% taxss, the profits forecast in this report from sales to
Syria, would be increassd by 6%.

Oross margins vary betwesn products and between markets, The roden-
tioide bait carriss a very large gross margin. Dusting sulphur socounts
for a small gross margin but carries a large part of the overheads.

As can be ssen from the forecast financial statements, both projsots
1 and 2 show & profit from the first year of operation, and provide a
substantial return on capital invested.

6.1. Recommendstion

1. It is reccmmended that a pestioide formulation plant be ereoted
in Jordan, and that Syrian finanoial interest by sought.
2. Salee are proposed to the existing private distributors in
Jordan and Syria, and to the Syrian Government controlled T.A.F.C.O.
}. Selling prioes are recommended as equivalent to those whioh are
psid now to foreign suppliers of formulated products,
4. Every effort should be made to ensure that only formulated pro-
ducts of the higheet quality are produced. It may be necessary to
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employ an ex-patriate plant Manager for the first one or two

yoars of plant operstion, when he may train & suitably qualified
suoessor.

Technioal assistance and treining of key technioal personnel is
recommended by UNIDO during the plant start up period. Perhaps

a token contribution may be made to the oost of laboratory equip-

sent by UNIDO/UNDP, if the Government of Jordan decides to imple-

ment the project on s priority basis, and if UNIDO/UNDP funds are )
available.
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POST TITLE
DUTY STATION

PURPOSE OF
PROJECT

DUTIRS

JOB DESCRIPTION
18/J0R/11/001/11-01/3241,0

Pestioides Marketing Expert

Amman, with travel within ths oountry and possible
visits to neighbouring countries

To examine the trend of market development for
pestioides and update existing feasibility etudies
and oost estimates on the establishment of a looal
pesticides formulation plant.

The expert will be assigned to the National Planning
Council and in consultation with the appropriate
Government Agencies will specifically be expected toi

1. Survey ourrent and project short-term (up to 1985)
domestic pesticides demand and assess ths export
potential for formulated pesticides, by volume and
value of individual preduct type.

2. Analyse expected sales of prcposed entsrprise by
volume and value for each produot type.

3, Advise on marketing strategy to achieve such sales.

4. In oco-operation with the technical expert, establish
the organizational requirements of the enterprise
including the financial strength and business sxper-
ijence of prospective owners, management and labour.

5. Prepare financial statements, balance shests,
projected net oash flow and break-even analysis.

6. Assess impact of project on national lsvel in
socio-economic terms and beneft/cost analysis.

7. Recommend follow-up UNIDO/UNDP techniosl assistanoe
as required for contracting, erection and start-up
of the plant.
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YIZII8 I _JORDA
Mr. D¢ Monison = Deputy Resident Representative
Mr. A.M. Naghanay -  Programme Officer
Mre. D¢ Alkhas
UNDP Amaan
Mr. Ghaled Arafat -~ Director

Mr, Amni Jacob Abdul Rahim - Counterpart
Industrial Studies and Investment Promotion Centre
Ministry of Industry,Amman,

Dr. He Dabbas - Under Secretary
Ministry of Industry.Amnag,

Dr. Mohamed Rida Rawfaaq
Malaria Seotion
Dr. M. Dajani
Environnental Sanitation Division
Mr, Khalil Katawneh
Pharmacy Depariment
Ministry of Health, Amman.

Mr, Me Malkawi « Rodenticides
Mr, A+ Fatah = Tenders Seotion
Dre Ae Faraon « Dirsctor of Health Affairs

Municipality of Amman. Amman.

Dr. Aicam Jo Karmoul
MNr. M, Aser
National Planning Council., Amman.

Dr. S. Sonaah « Director
Jordan Valley Farmers Association (Farsers Union)

Dre 5. Qasinm - Dean of Agrieulture
Jordan Univereity. Amman.

Dr. Hassan R, Gharaybeh - Dirsctor

Mr. Khalil Kabour = Research
Agrioulture Research and Extension Department
Ministry of Agriculture. Amman.

Dr. M. Odeh - Direotor of Public Health
Menicipality of Zirka. Zirkae.

Dr. Abdul Rasaq
Municipality of Irbid. Irbid.

Ar. Burhan Abu Howayej
Agrioultural Economy Department
Ministry of Agriculturs. Amman,
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13, Mr. Takroori
Department of Statistios. Amman,

14, Dr. H. Haddadin - Director
Plant Proteotion Department
Ministry of Agrioulture, Amman.

15, Dre Arafat R. Altameai - Director Chemistry Department
Royal Soientific Society. Amman,

16, Mve Parmers and Agrioultural Extension Directorate in the Jordan Yalley.

17 Mr. Yousef M,.Marto -  Manager
Eastern Company. P.O. Box 131, Amman,
(Representing Shell, Hoechst, Elanoco, Diamond & Upjohn)

18, Mr. Rafat Qashu -  Manager
Agricultural Materials Company
P.0. Box 4310 Anman .
(Representing ICI, Dupont, Sandos, Rhone-Poulenc & Sumitome)

19, MNr. Muhi-Eldin Elabbasi
Jordan United Farmers
King Hussein Street. Amman,
(Representing Ciba-Geigy, Union Carbide, Ellagret and Nordisk-Alkali)

20, Mr, Chaled Sh, Bisharat = Owner
Bisharat & Co. P.0. Box 305, Amman,
(Representing Celamark, Dow, Uniroyal, F.M.C. and Amchem)

21, Mr. M., E, Kalisse =  Manager
Yordan Obegi & Co. P.O. Box 631, Amman,
(Representing BASF, Hercules, Montedison, Sipdam and Degesch)

22, Mrs. 3, Ma'ani - Principal Shareholder
Mr, Ahmed Batal =  Manager
Arals Company for Agrieulture Products
P.0Os Box 14570 Amman .
(Representing Bayer)

23, My, Ibrahim A, Al-Kharouf - Manager
Sukhtian Drug Stores
PoOo Box 10270 Amman .
(Representing American Cyanamid and Rohm & Haas)

24. Mr, Baker Suleiman Shanti
P.0s Box 1418. Amman,
(Representinz Procida)

€5, Agrioulture Supply Company
Alwehdat. Amman.
(Dsaler)

26, Al-Sharq Company
Alwehdat., Amman.
(Dealer)
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2.

30.

M.

32.

33,
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Nre Ae Lo Al-MHasri =  Manager Supplies & Narketing
Jordan Co-opsrative Organisstion .
P.O¢ Box 13430 Amman .

Nre Fouad A, Mango -  Managing Dirsctor
Afif Mango Trading Co.
PoOo Box 424. Anman .
(Representing R.S.R. France for Sulphur dust)

Mr. Shawgi Hamanm
Agriculture Materials Trade
P.0s Box 9157. Amnan,
(Representing Schering and Verdugt)

Abdul Hafisz Agrioculture Company
P.0., Box 1561. Anman .
(Representing Servos, Ligtermoet, Duphar and Biesterfeld)

¥Mr. Hamdi H. Ghuneim - Jeneral Manager
Oasis Trading Company
P.O. Box 10133. Azman .
(Representing Iraqui and Kuwaiti Sulphur dust producess)

Nr. Nisar Jardaneh
Jordan Drugstore
P.0. Box 422. Amman.
(Import domestic insecticide comcem¥rate)

Mr. Kamal Hassan Hatek
Mr. Idrees Shabsough
Kamaris Faotory
P.0. Box 3001, Amman,
(Operates Sulphur dust plant at Menshia)

Dre Sobhy A, Tieby -  Managing Director
The Arab Pharmaceutical Manufacturing Co. Ltd,.
P.0O. Box 16950 Annan.
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the Jordan Co-operative Organisation

EOTES ON THE TARLES

(*) demotes prodadle patent extant

Osds - A
3

¢
D
|

T™es D 4.4 denotes Municipal use of redenticides.

1

l'l
1.2
1.3
1.4

2.1
2.2
2.}

3l
3.2

‘.1
4.2
4.3
44

5

Agriocultural use
Publio Health use
Por malaria oontrol
Muniocipal use
Domestic use

Insecticide
o s

”
" dust
"

" gremules/tablets
Medentioides

Semples

-
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T.4. RY OF - JORIAN
PROIUCT TYPE 1915 1976 19717
oNs TONB ons
Inseoticides - Liquids - Commodities 20.11 52.06 63
- Specialities 79.24 31.9 11.42
« Powders - Commodities 22.17 28.56 53.41
- Specialities 5.36 0.32 5.18
- Dusts - Commodities 0.6 29 18 .
-« Granules - Commodities 0.0% 6.4 4
- Specialities 2 5.0 -
Pungicides -~ Liquids - Commodities 1 - 1.1%
-~ Specialities 0.83 8.86 8.67
« Powders - Commodities 19 156.5 T2
- Specialities 0.4 1.12 3.75
Wettable Sulphur 80
Dusting Sulphur (dooumented) %00 12%0
Dusting Sulphur (additional estimate) 2%0
Winter + Summer Oils - 34.02 4
Berbioides -~ Liquids - Commodities 0.48 " 1.3%
- Specislities - - 4.9
-~ Powders - Commodities - - 0.1
- Specialities 0.4 0.2 -
Rodentiocide Bait - 0.3t 122.61
Other Products (mainly Methylbromide + Phostoxin) 0.15 9.92 3.9%
TOML LIQUIDS 101.74  149.97 120.7
TOML POWIERS + DUSTS 47.93  690.09 1731.44
TOTAL CRANULES 2.12 11.42 4,32
TOML ALL OTHERS - 0.4 122.61
GRAND TOMAL 151.79 851.88 1979.07

WLUE (Approximate - CIF/C+P/Delivered) in
U”ooooooooolooouul-uouu1,‘,“21'w1'3161'm'°57'




7.5 DSIING SULPHUR IN JORDAN

No statistios of wse or importation of dusting Sulphur for
agrioultural purposes are maintained.

It is not necessary for an importer to obtain approval froas
the Ministry of Agriculture prior to importing or selling dusting
Sulphur. It is proposed that suoh approval be initiated.

At present the prospeotive importer must obtain prior approval
of the Public Safety Department at the Ministry of the Interior.

AL AQSA Clearing Coapany Amman reports that imports of dusting
Sulphur attracts

- 4% import licence fees, payable to the Minietry
of Interior
- 2% additional taxee

The following organisations/persons are involved curreatly
in the sale of dusting Sulphur for use on agriocultural orops:

- two gentleasn who operate a mill at MENSHIA.
They reports

= importing rock Sulphur from Iraq

- ailling to an unknown speoification, but
submit samples to the Government analyst,
and have continuing problems with quality

= produotion of Sulphur dust during 1973 - 77
was 2300 tons, although they had planned to
produce 1500 tons/year

= little support from looal farmers for their
produot.,

- Mango trading who import from a well-known French
eupplier, whose imports are known to the Ministry of
Agriculture and whose product commands preferenoce by
local farmers and sells at a premium over ocmpetitive
materials at JD 75 ton to the farmers. They had
oonsidered erecting a local mill but found it to be too
oostly, have taken no action but reported interest
in a local formulation projeot and oontracting for
a high quality local product.




B

- OASIS trading who represent both the KUWAIT Sulphur
Company and the Iraqui producer near MOSUL. The
Iraqui Sulphur dust retails to the farmer at JD 45 ton
and that from KUWAIT at JD 55 ton. Similarly they
had considered a loocal milling operation and expressed
interest in investing in a local formulation plant
and contracting to purohase a high quality local
Sulphur dust to replace imports.

- OBECI + Company who are assooiated with a formulation
plant in the Lebanon and import lebanese dusting
Sulphur at a prioce of US$ 131 ton CIF Amman,

- Jordan Co-operative Organisation who are the largest
single buyers of dusting Sulphur and reported buying on

- 500 tons in 1976 at US$ 115 ton C+F Amman
- 600 tons in 1977 at US$ 115 ton C+P Amman,

The specifiocation of the Kuwaiti, Lebanese and Frenoh products
are that all passes through a 325 mesh sieve, while the Iraqui material
being slightly coarser only passes a 250 mesh sieve, FMarmers in the
Jordan Valley report that the Menshia Sulphur dust will not go through
& hand duster, and that 3} kg French material has the same benefit as
10 kg Menshia material.

Estimates of the annual use of dusting Sulphur vary from 1500
tons up to 3300 tons. The writers best estimate for 1977 is:

- 600 tons from Kuwait for Co-operative

« 300 tons Menshia produot

= 300 tons from Lebanon, although 700 toms was imported

- 400 tons from France, although 600 tons was imported

= 200 tons froa Iraq, although nearer 1000 tons was imported,

totalling 1800 tons, of whioh 100 tons is used in local production

of batteries and plastic materials. Thus a cautious estimate is

1500 tons annually for dusting a orops with the market statio, although

some reports indicate a 105 annual inorease in use. :

The three importers and the one looal producer sell both to
farmers, and to dealers to whom they allow a 5 - 108 disocount off
the retail prioce and oredit of 3 - 9 months,
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Dusting Sulphur is paoked in 50 kg bags, the better material
in & polypropylens ocuter and polyethylane inner.

Sources of bright yellow rook or lump Sulphur includes

- Iraqy whoee Commercial Attache in Amman verbally
through OASIS reported a selling price of US$ 60 ton
delivered Amman (US$ 40 ton FOB Iraqui plant plus
UB$ 20 ton transport by truck to Amman). This is
supported by the posted price for Iraqui/Irenian
Sulphur of US$ 42 - 46 ton FOB.

- Kuwait, but their material is all contrected.

= Poland, whose posted prioce is US$ 40 - 48 tom
FOB GDANSK,

= UM\, Canada and Mexioo, whose ourrent price is
U3 66 ton ex Rotterdam terminal.

Thus for 1000 ton lots the Iraqui FRASCH Sulphur appears to be the
sost competitive eource now., However, in the future when the Jordan
Phosphate Company comes on stream and starts using some 300,000 tons
rook Sulphur annually, it may be that a Jordanian pesticide projeot
could drew 1000 - 5000 tons rook/lump Sulphur from the fertiliser
plant at oonsidereble saving.

-
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7.6 GROPS, YIELDS AND IRRIGATIQH IN JORDAN

In 1976 there were 50,791 agrioultural holdings oovering 3,904,031
DUNUMS (10 DUNUNS = 1 Heotare), of which:

- 8634 holdings were in the farm eize 50 - 100 dunums

- 8522 holdings were in the farm eisze of less than 5 dunums
- 6929 holdings were in the farm eise of 10 - 20 dunums

= 5479 holdings were in the farm sise of 100 - 200 dunuas

- 5337 holdings were in the farm eise of 20 - 30 dunums

The Ministry of Agrioulture in their 1974 Working Paper indicateds

- vegetables oooupied 9% of the cultivated area and contributed
53.3% of the agricultural production.

- fruit ocooupied 6.64 of the oultivated area and acoounted
for 12.9% of the total agricultural production,

- field crope ooccupied 84.3% of the cultivated area and
contributed 33.8%4 of the total agricultural production,

At that time yields were projected to inorease between 1975 and
1985 by an average of:

- 142% in irrigated areas

- 134% in dry land arsas

Whereas the Five Year Plan 1976 - 80 proposed:

- a produotion inorease of 904 in vegetable production
- 148% increase in fruit production.

In 1974 it was noted that yielde were low and oould at least
be doubled, However, orop areas and yields are reported to be similar
in 1977 to those in 1973,

The 1976 - 80 Mive Year Plan indicated that of the 92,6 million
dwwa land that the average annual minfa'l wast

- less than 200 mm on 84.6 million dunum
= 200 - 300 mm on 5.3 millicn dunum

= 300 - 500 a@ on 1,7 million dunum

- 500 - 800 mm on 1 million dunua

and also that of the culiivated area (probably 1974) of 5 million
dunua 93% was rainfed and 7% (386000 dunum) was completely or partially
been irrigated.
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Moisture is the main liaiting factor in produotion. The higher
the malistically antioipated orop yield, the greater the volume of
pesticide use normally, assuming the farmers ocan obtain a realistic

price for their orop.

In 1976 the Deparment of Statistics report the
ares as 2,825,486 dunum, made up as follows:

Ghors Rills
Meld orops 89,103 2,155,424
Vegetables 169,884 82,705
Fruit 22,279 306,091
TOTAL-DUNUMS 281,266 2,544,220

total ocropped

Total

2,244,527
252,589
328,370

2,825,486

Mgures for the irrigated area vary, but by extrapclation, it

appears that in 1976:

- 57,000 dunums were irrigated in the hills, mainly from artesian

wells
- 280,000 dunums were irrigated in the Ghors.

The 1976 - 80 Pive Year Plan indioates 386,000 dunum were
partially or ocompletely irrigated in 1974 - 5 and planned an increase
of permanent irrigation in the Jordan Valley of 96,000 dunum plus
29,000 dunum in the hills. The Jordan Valley Authority plans to:

- increase the irrigated area up to 360,000 dunums by 1982/83,

including 90,000 dunums sprinkler irrigation.

- increase the vegetable oropping intensity from 1064 in 1977

to 133% by 1982/83 or sooner.

It oan be seen that the Jordan Valley (Ghor) accounts for less
than 10% of the oropped areas in 1976 yst produces nearly 70% of
the gross value of agricultural produotion - henoe the importance
of plans there to both inorease irrigation and oropping intensity,
Because the implementation of both will direotly influenoe the
volume use of pestioides, providing the farmer can sell his orop

at a realiatic price.

The more important orops on the Enst Bank are shown below,
by area and total production in 1976 (scuroe: Department of
Statistios), and alongside the more important orops in the Jordan
Valley and Southern Ghors (Ghors) in 1976, and the projeoted area

for 1980 and 1985 (scuroe: Jordan Valley Authority):
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7.7 DSPORTANT PESTS AND PESTICIDES IN JORIAN - 1977

CROP PEST PESTICIIE
Citrus Red Scale Dimethoate or Summer 0il
Spider Mites Dicofol or Parathion
Paytophere Spp. Zined or Copper
Olives Olive M1y Dimsthoate
Scals + Psylls Dimethoate, Malathion or Parethion
Mfmit Ny Dimethoate or Parathion
Vegetables: Spodoptera + Heliothis Spps. lannate, Tamaron, Parsthion or
Darsban
- Tomato Cutworm Lannate, Dursban or Trichlorfon
- Rggrlants White M1y Dimethoate or Monoorot- ghos
= Cuourbits Nites Sulphur, Dooofol, Pliotren or
Omi te
= Pappers Blight + Wilt S8ineb, Manedb or Mancosebd
- Potatoes Powdery Mildew Sulphur, Saprol, Nimrod or
Bayleton
Aphis Dimethoate or Monoorotophos
Downey Mildew Maned, Zineb, Cooc or Bavistin
Nematodes Vydate or Furedan
Vines Powedery Mildew Sulphur, Saprol, Bavistin or
Nimrod
Polyohrosis Spp. Dimethoate, Malathion or Parathion
Nealy Bug Dimethoate, Malathion or Parathion
Nites Sulphur
Deciduocus Powdery Mildew Sulphur, Saprol, Afugsan or
Pruit + Bavistin
Pigs Aphis Dimetheate, Dimeoron or Neno-
ocrotophos
Peach Leaf Curl Copper
Wax Scale (Figs) Parathion or Malathion
Brassione Spodopters 8pp. Lannate, Tamaron or Dursban
Cabbage Loopers Lannate or Dipterex
Aphis + White Fly Dimethoate, Monocorotophos or
Parathion
Wheat Mlletia Spp. 144 Mercury Seed Dressing

Broad Leaf Weeds

2,4~D Amine or Ester
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Note.: The pests and dissases noted above are those which are
sconomic to control in some higher yielding areas of the listed
orops. Other pests and diseases exist but are not treated.

The number of pesticide appliocations varies acoording to yisld,
anticipated ocash return on the orop and pest incidence, and veries as
followss

- olives, one application on 10% of the ares

- oitrus, one application

= tomatoes and eggplants, 5 - 10 applications with an average
of six

- ouourbits, ) - 4 applications

- potatoes, 1 - 2 applications

- dressicas, 3 applications

= poppers, 1 - 5 applications

- vines, 2 applications

Seurce: Ninistry of Agrioulture.
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7.8 JORDAN VALLEY FARMERS ASSOCIATION

The Jordan Valley Farmers Assooiation (J.V.F.A.) was established
by Law No. 19 of 1974 to operate in the Jordan Walley. The require-
ments, objeotives, functions and facilities of this Assooiation inolude:

- all farmers in the Walley shall be members of the J.V.F.A.

- provision of loans and agricultural inputs to members, inoluding
pestioides, and to undertake agricultural operations, suoh as pest
oontrol, oommon to all or some members

- the sale and marketing of the member's agrioultural orops, inside
and outeide Jordan

- partioipation in any oompany or organisation which has interests
compatible with those of the J.V.F.A.

= oonclusion of agreements and oontracts, and invitatinn to tender,
on the basis of free competition, for its requirements.

= gncouragement of oolleotive action and strengthening agricultural
oooperatives, with the Jordan Cooperative Orgunisation

= the restraint of the sale of agricultural products exoept
through the J.V.F.A., unless inter alia the J,V.F.A.'s price
is inoompetitive

The J.V.F.A. have indicated their interest and planned facilities
relevant to thie pesticide project, ae follows:

- a wish to inveat in a viable local pestioide plant

- & wish to draw pesticides of high quality and competitive
prioce from a local pestioide plant

= they will purchase and sell agricultural inputs, including pesti-
oides, to farmers from 24 warehouses in the Wlley, each with a
knowledgeable storeman

= they will loan money to farmere at a prefered annual interest
rate of 7%

- they plan to add 25% to their delivered coet of pestioides
to strike the selling price to farmers
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No duty is levied on pesticides entering Jordan, under Tarif
¥o. 38-11.

The following taxes are levied on pesticides packed in 16 os
containers or smller, entering Jordan:

- 1% importation fess
- 4% University tax
- 146 Sports City tax
- 446 Security tax
« 4% Import lioence tax
- 1% additional tax
T™is 164 tax is levied on the C+F value of the goods.

When the pesticides are packed in larger containers tham 10 os,
o8 is normally the case with agricultural pesticides, the following
tanes are levied on imports:

« 4% Iaport lioence tax
- 28 sdditional tazes (customsfes)

Clearing charges normally total 1% of C+P inwvoics valus.

Freight retes are reported to be the same for 1 ton to 1000
ton lots in trucks with capmoities from 12-30 tons:

- Aqabs to Amman/Salt JI4 ton ($12)

- Amman/Salt to Damssous JD 4 ton

- Amman/8alt to Aleppo JD 8 ton ($24)

- Amman/Salt to latakia JD 7.500 ton (822.%0)
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PROFITABLE)

EST. ACTUAL 1976/77

FORECAST SALES IN YEARS 1 - 7 TONS

AT

L

PRICE 1 KO
PRODUCT TONS uss 1 3 4 5 6 7
MULATHION 57 5 2.90 1 5 5 5 6 6
PARATHION 50 8 2.75 1 8 8 8 9 9
DIMETHOATE 40 |20 2.65 2 10 20. 21 22 23 24
DIAZINON 60 6 8.00 1 3 6 6 6 7 7
MONOCROTOPHOS 40| 6 8.25 1 3 6 6 6 7 7
DICOMOL 42 2 3.32 - 1 2 2 2 2 2
SPECIALITIES 30 - - - 4 20 48 54 60
TOML LIQUIDS |77 3 24 51 68 97 [108 115
SULPEUR DUST 1500 | 0.123 floco | 1000} 1000| 1000 { 1000 | 1000 | 1000 |
LINDANE DUST 2.6% 15 | 0.25 2 8 15 15 15 16 16
PARATHION IUST 5% 2 | 0.85 - 1 2 2 2 2 2
coc 30%zINEB6SH 10 | 1.66 1 5 0] 10} 10} 11 | n
MERCURY 1.5%8/P | 20 | 0.70 2 10 20 21 21 22 22
CARBARYL 85WP 3 | 3.42 - 1 3 3 3 3
PLICTRAN 25WP 2 |11.25 - 1 2 2 2 2
ZINEB 80 80 1.17 8 40 80 8s 90 95 100
MANEB 80 8 1.66 1 4 8 8 8 9 9
sEpcnaLITiEs | 9 L - oo {1 6 1 ] 16 L 18
TOTAL POWINR/DUST 1649 1014 | 1070] 1141] 1152 | 1165 | 1176 | 1183
RODENTICIDE BAITY 120 | 1.60 250 | 300 | 350 | 400 | 400 | 400 | 400
GRAND TOTAL 1846 1270 | 1394 | 1542] 1620 | 1662 | 1684 1 1698

—
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10.
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Yisiwin Damsous, Syris

Dr. Ylivl Kassab
UNIP Damasous

¥r. Radi Suliaman - Commercial Attaché
Jordanian Embassy Damascus

M. Mohammed Ali Sabbagh - Director
ko Ahmad Abboud
Plant Protection Departiment

Rinistry of Agriculture and Agmsbm Reform Dammsous

¥r. Talal Khoury - Manager

Société Agricole Al-Chahba

P.O. Box 3243 Damascus

(representing Bayer, Degesch, Montedison, BASF, Hlanoo,
Duphar, Hercules, Nordisk Alkali ahd Sipoam)

M. Mohamed Zaid Dalati

Comptoir Agriocole du Levant

P.0. Box 180

Damascus

(representing Dow, Chevron, Sumitomo and R.S8.R.)

Mr. Riadeh Saidaldin - Director
Agricultural Development Department
State Planning Commission Damascus

Dr. Zafer Sawaf - Director General
Industrial Testing and Research Centre
P.O. Box 845

Damascus

Dr. Adel Tarabein

Agrioultural Development Bureau

P.0. Box 940, Damascus

(representing Dupont, Celamark, Cooper and Kenogred)

Wr. Niocolas Chaccour

Chaccour Frires

‘OPO 6 Damascus

(representing Ciba~Geigy and Nontedison)

Mr. Mustafa Saadi
K. Subhi Nahhas
Ared Union Organisation for Arad Development Damasocus

Mr. Salah Kurdi - Vice Minister
Ministry of Agriculture and Agrarian Reform Damasous
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®.

13.

14.
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Nr. Issam Miqdadi - Nenager
Agriocultural Materials Store
| M8 Box m

Damasous

Ir. Muad Saaed - Deputy Director Gemersl

Poreign Trade Organisation for Chemicals amd Poodstults
P.0. Box 893

Damascus

Dr. Nasuh Malas - Director

Private Industrial Sector Department
Ninistry of Industry

Damasous
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8.2.
CRoP PESY PESTICIDE
Ootton Barias + Heliothis spps. Cotton dust 3-10-40, Torbidan,
Laphygma Exigua Dursban Endrin, Endosulfan +
Nonocrotophos
Weeds Trifluralin + Cobex .
Wheat WHeeds 2,4-Dy, M.C.P. + Banvel
Tilletia Tritici
Ustilago Tritdci Vitavax + Tmtd
Zabrus spp. Heptachor G or WP
Lentils
and Heliothis + Laphygma spps. Dusts as for cotton and other
Chick Peas less toxioc insecticides e.g. Carbaryl
Sugar Weeds Betanal + Pyramin + Vensar (1977)
Beet Cerlospora spp. Mancozeb
Powdery Mildew Nimrod + Saprol
Weevil Diasinon G + Furadan ¢

Aphis (epidemic only)

Netagystox

Potatces Alternaria + Phytopth —~a
and spps.
Tomatoes Heliothis spp.

Zineb, Maneb + Cooc.
Trichlorfen + Carbaryl

Wireworm Heptachlor G

Tuber Moth Penitrothion

Weeds Small Volume Linuron + Patoran
Tokaooo Peronospora spp. Zined
Olives Dacus spp. Dimethoate + Lebaycid

leaf Miner Supracide + Kilval

Eye spot

Bavistin
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8.3. Additional items

1976/711 - 1.
2,

3.
4.
5.

6.
T.

1977/78 - 1.
2.
3.
4.
5e

6.

Te
8.

9.

15 tons Basudin G
25 tons Pesticide for Caterpillars + 5 tons Protein
Hydrolysate

600 tons dusting sulphur + 10 tons sulphur 80 WP
15 tons winter oil and 10 tons summer oil

Of the 18 tons Mildewicides, it is proposed that
preference be given Benomyl, Thiophenate, Delan and
Saprol in that order

20 tons Insecticide for locust control
Insecticide for 25,000 ha legumes

Insecticide to control locusts on 8,500 ha
Winter oil for 700 ha

100 tons dusting sulphur

20 tons Zinc Phosphide + 1 ton other Rodenticide

Insecticide for use in forests on 25,000 ha and Bacterial
Insecticide on 2,000 ha

5 tons Aluminium Phosphide
1 ton general Herbicide (Weedazol)

For Alfrate: 4 tons Treflan, 1 ton Metasystox, 2 tons antnic,
3 tons Supraoide + 2 tons Primatol

For the General Assooiation for Sugar at HOMS:
34 tons cotton dust, 24 tons Metasystox,
2 tons Dimecron, 7 tons Endrin, 2 tons Cobsin,
10 tons Sulphur 80 WP, 2% tons Heptachlor,
24 tons Rogor, 4% tone Malacthlon and 5 tons
(Agbank), Sevin 10 tons + 8 tons (Agbank),
10 tons Aldrin + 3 tons other.

Other relevant points for inclusion in tenders

1976/11 - 1.

2.
3.
4.
1977/78 1.
wou: 1.
2o

A maximum of 5% premium may be paid for better quality productas
Suppliers should send an extra 1% empty containers
Sulphur dust should be used if no water available

The Agricultural Bank pays for the Pesticides, but T.A.F.C.O.
tenders for them

The Ministry of Agriculture recommends that no more import
licences be given (to the private sector) for products of which
stocks (high) exist in Syria.

FAO Production Yearbook. Vol. 30 for crop areas and yields
Ministry of Agriculture. Damascus for all other data.
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8.5 PESTICIDE PURCHASES ON TENDER BY T.A.F.C.0. IN 1976 (JULY) - SYRIA_

PRODUCT PACK  UNTT \lg}uur«g@ CoP TATARTA
Dipel 10 kg kg 10,000 US$ 8.45
Trichlorfon 80 1 kg kg 6,000 US$ 2.846
Methoxychlor 25 1 Gal litre 5,000 US$ 3.60 per gal.
Methoxychlor
6% dust 50 1b kg 300,000 US$ 0.72681
Ankerk 1 gal litre 1,000 US$ 6.85 per gal.
Bavistin 1 kg kg 1,000 Us$ 10.70
Pyramin 1kg ke 3,000 US$ 10.30
Lebaycid 1 1 Al. litre 8,000 DM 20,001
Croneton 11 A1, litre 1,000 M 20.02
Morestan 25WP 1 ke kg 1,000 M 22.33
Metasystox R250EC 1 1 litre 3,500 M 13.59
Nexion 40 1 1 Al. litre 8,500 DM 12.35
Nexion dust 25 kg kg 500 M 3,30
Roxion 40EC 11 Al. litre 10,000 M 6.25
Saprol 1 1 Al. litre 2,000 M 14.15
Dimecron 50 11

plastic litre 18,500 P 1.9
Supracide 40 11

plastic litre 8,000 L 21.60
Nuvacron Combi 5 1 Al. litre 80,000 g 7.8 (?)
Necidol 51

plastic litre 500 S 18.60
Losan 51

plastic litre 300 P 10.60
Losan CCT 51

plastic litre 500 T+ 11.50
Dicuran SOWP 1kg kg 1,000 P 16.20
Faneron 50WP 1 kg kg 1,000 T 14.90
Gesagard SOWP 1kg ke 1,000 T+ 16.80
Primagram SONP 1 kg kg 2,500 T 13.80
Caragard CombiSO 1 kg kg 1,000 I 14.20
Dual 500EC 1 1 Al. litre 3,000 P 16.80
Cytrolane 250E 5 1 litre 24,000 Us$ 5.75
Cytrolane 250E 10 1 litre 40,000 Uss$ 5.62
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8.5 contt'd.
~PRTCE/ TR

PRODUCT PACK UNTT mnn il
Banvel K 10 litres 1litre 25,000 0S8 28.00
Phostoxin kg 6,000 M 37.10
Dursban 1 litre Al. litre 10,000 Us$ 8.8613
Benlate 50W 1 kg e 4,000 Us$ 16.95
Treflan 11 litre 53,000 Uss 5.16
Treflan 11 litre 74200 Free
Plan 11 litre 1,000 Us$ 8.83
Penitrothion 50 11 Al. litre 7,000 US$ 4.196
Methyl Parathion 50 1 1 Al. litre 8,500 Us$ 2.196
Endosulfan 6% dust 40 kg kg 200,000 US$ 0.764
Zinc phosphide 20 kg kg 15,000 Us$ 2.886
Endosulfan 35 1 1 Al. litre 5,000 Us$ 3.2578
Endosulfan 35 101 litre 15,000 Us$ 3.1777
Endosulfan 15 25 litre litre 10,000 UsS$ 2.461
Afugan 30 EC 11 litre 1,000 US$ 9.40
Linuron 1 kg kg 1,000 Us$ 5.30
Pirimor 50 4+ kg kg 1,000 US$ 14.335
Delancol 11 litre 2,000 Us$ 8.3175
Actellic 25% 25 kg ke 500 UsS$ 7.1172
Actellic 2% 10 kg kg 1,500 Us$ 1.28615
Nimrod 11 Al litre 1,000 uUss 7.1
Gramoxone 11 litre 1,000 Us$ 4.2167
Gramonol 1 1 Al. litre 2,000 Uss$ 4.895
Ratak - ke 4,500 -
Heptachlor 40WP 50 1b. ke 5,000 UsS$ 1.97
Chlordane 100 50 1b. ke 12,000 Us$ 0.74
Vaoor tins kg 500 Us$ 14.316
Brominal L1l litre 18,000 Us$ 4.65
Bradirane 5 US gal. 1litre 2,500 Us$ 4.993
Amiben 5 US gal. litre 5,000 US$ 3.2496
Malathion 50 1 1 Al. litre 7,500 Us$ 1.86
Cidial 50 1 1 Al. litre 5,000 Us$ 3.38
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8.5 ocont'd.
“PRICE/UNIT
PRODUCT PACK UNTT m@ e TR
Kilval 11 Al litre 3,000 Us$ 5.8613
Mioron Sulphur 1 kg kg 5,000 Us$ 0.5004
Winter 0il 70 101 litre 15,000 Us§$ 0.608
Summer Oil 101 litre 3,000 US$ 0.6635
Fosdrene 24 11Al1. litre 14,000 Uss 3.42
Diaginon 40 1 kg kg 3,000 Uss$ 3.98
Bnovit 70 1 kg ke 2,000 US$ 8.45
Diserbene 1 kg kg 1,000 Us$ 3.14
Betanal 31 litre 1,000 M 27.3C
DDT'+ Lindane 191 litre 5,000 Us$ 1.50
Sevin 85 1 kg kg 8,000 Us$ 3.50
Omite 57E 11 Al. litre 5,000 Us$ 9.50
Dyanap 1US gal. 1litre 1,000 Uss$ 2.375
Trichlorfon 8% +
Vision 4% 50 kg ke 200,000 US$ 0.698 |
Sevin 12%Vision 4% 50 ke kg 200,000 Us$ 0.865 |
Turbidan 51 litre 20,000 Us$ 1.94
Turbidan 101 litre 60,000 Uss 1.83
Sulphur 50 kg kg 150,000 UsSs 0.1335
Copsin 60 WP 1 kg kg 5,000 Uss 1.65

Source: Private sector Syria
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8.6. PESTICIDE PURCHASES ON TENDER BY T.A.F.C.O0. IN 1977 (DECEMBER) - SYRIA

PRODUCT UNIT VOLUME PRICE PRICE BASIS
Pyramin 80 WP kg 6,000 US$ 11.48 CIF LATAKTA
Dual 72 EC litre 3,750 Us§ 10.35 CIF latakia
Dimecron 50 SCIN litre 2,000 Us$ 5.4 CIF Latakia
Aluminium Phosphide ke 5,000 Us$ 12.00 CIF latakia
Zinc phosphide 80% kg 20,000 Us$ 2.90 CIF Latakia

Cottonex 30 EC ULV

(30% DDP + 89% Lindane) litre 18,000 DM 5.50 CIF Latakia
Lindane 20 EC. litre 500 ™ 9.80 CIF latakia
Saprol 20 EC litre 10,900 M  14.90 CIF Latakia
Furadan 56 kg 52,500 Us$ 1.70 CIF Latakia
Furat (phorate) 50 kg 16,000 Us$ 1.10 CIF latakia
Dinocap 25 WP ke 900 Uss 4.50 CIF Latakia
Metasystox litre 3,500 Us§ 5.98 CIF Allepo
Cobrafid (COC) SOWP 8,000 Us$ 1.45 CIF Allepo
Sulphur dust 98% 100,000 Us$ 0.149 CIF Allepo
Racumin 57 400 Us$ 2.8¢C CIF Allepo

Ethyl Parathion SOEC
Cobzin (COC+Zineb)EOWP
Polygaza (Mancoseb)

500  US$ 3.045 CIF Allepo
10,000 Us$ 1.835 CIF Allepo

F EEER&
-

MZA WP 2,900 Us$ 2.05 CIF Allepo
Malafos 50 EC litre 9,500 Us$ 2.00 CIF Allepo
Galospray (winter oil) 1litre 25,000. Uss 0.78 CIF Allepo
Topstop (Warfarin)S5% kg 600 Uss 1.71 CIF latakia
Sevin 85WP kg 18,000 Uss 4.79 CIF Latakia
Vydate EC litre 4,000 Uss 8.70 CIF latakia
Morocide EC 1itre 2,400 Us§ 7.60 CIF Allepo
Brestan 60 WP kg 300 Uss 12.31 CIF Allepo
Acarastine 20WP kg 1,600 Uss$ 8.92 CIF Allepo
Benomyl SOWP kg 2,250 Us$ 11.97 CIF Allepo
Sipcaplant

(Captan + Topsin)WP kg 2,000 Us$ 5.24 CIF Allepo
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8.6 oont'd.

PRODUCT UNIT VOLUME PRICE PRICE BASIS
Rogor 40EC litre 2,500 Us$ 2.51 CIF latakia
Agodrin 40EC litre 500 Us$ 7.38 CIF latakia
Gardonna 20 ULV litre 22,500 Us$ 1.50 CIF latakia
Topsin-M 70 WP kg 1,750  US$ 7.95 CIF Latakia
Delancol 60EC litre 500 US$ 8.7916 "CIF Latakia
Nimrod 25FC litre 74350 Us$ 6.684 CIF latakia
Microthiol 81WP kg 10,500 FF  2.59 CIP latakia
Trifluralin 48EC litre 4,000 Uss 3.84 CIF latakia
Bicrocvin (B.T.) kg 5,600 Us$ 7.40 CIF Allepo

N.P.: At 15th December 1977 there remained two outstanding purchase
requirements by TAFRCO:

- 30 tons Cobex herbide for use in cotton
- up to 109,500 litres of insecticide formulations for use in

public health.

M T.A.F.C.0. Damascus
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8.7 ARAB UNION ORGANIZATION

The Arab Union Organization for Agricultural Developmer* with
headquarters in Damascus was established by the Presidential Law
No. 3 of 1974 of the Arab Republics of Syria, Libya and Egypt, with
authoriged capital of Libyan Dinars 10 million.

The objectives of this Organization include:

- investment in agricultural projects within the republios
of the Union designed to secure self sufficiency and
economic integration;

-~ jdentification and preparation of agricultural projects, the
implementation of viable projeots and establishment of
companies;

- to engage in processing industries for agricultiural products,
means and prerequisites of production for these products.

This Organisation enjoys certain privileges including:

- profit exemption from all taxes;

- all equipment is imported free of duty for five years;

-~ capital and property may not be nationalised, confiscaled,
requigitioned or subjected to custody.

The Board of Directors comprises the Chairman and Six
Directors, including:

- Dr. Mohammed Ibrik - Deputy Ministry
Minietry of Agriculture and Agrarian Reform
of the Syrian Arab Republic, who is Chairman

-~ two Syrian Directors, who are Mr. Mustafa
previously Director of Agriocultural Affairs in the
Ministry of Agriculture and now General Director of
the Organigation and Mr. Mahmoud Said, Director of
Irrigation and Agriculture in the State Planning
Commission.

- two Egyptian Directors, an Under Secretary of the
Agrarian Reform General Organigation, and a
Teohnical Advisor in the Ministry of Agriculture
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- two Libyan Directors, an Under Secretary of the
Ministry of Agriculture, and a Manager of the
Agrioultural Oreen Belt and Al-Qattarah projects.

Their éctive project is the multiplication of seed potatoes,
for use in Syria, and for sale to Egypt, Libya and Jordan. This
project is owned entirely by the Arab Union Organisation.
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8.8. FORBCAST SALES IN SYRIA (WHEN PROFITABLE)

Maluthion 57 50 5 25 50 52 55 58 60
Palathion 50 50 3.05 5 25 50 52 55 58 60
Mndosulfan 35 40 3.17 4 20 40 42 44 46 48
Dimethoate 40 80 2 51 8 40 8 8 90 95 100
Diaginon 60 10 8.08 1 10 11 12 13 14
Lindane 20 10 4.26 1 10 11 12 13 14
Monocrotophos 40 60 7.38 6 30 60 62 65 68 70
Specialities 70 - - =12 55 130 155 18%
Total liquids 370 - 30 150 312 370 463 506 551
Zineb 80 80 1.40 8 40 8 8 90 95 100
BHC2.6 VST 100 0.30 10 50 100 105 110 115 120
COC 50 WP 30 1.45 5 15 30 32 35 38 40
Carbaryl 85 35 4.79 5 15 35 37 40 43 45
Cotton dust 1500 - 150 750 A @ 1500 1500 1500
DDT 50 WP 50 0.80 5 25 50 52 55 58 60
Sulphur dust 4230 0.133 400 200 4000 AD0C 4000 4000 4000
Specialities 20 - - =3 16 38 4 5
Total power/dust

6045 - 583 28% 5198 5875868 5893 5918

Rodenticide bait
4000 400 450 500 550 600 650 700

Orand total 10415 1013 3495 6106747 6931 T049 T169
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Director

Seoretary Administration
Purchasing Commercial
Department
Applicatioen Quality
Development Control
Plant Manager

Formulation Secretary
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The personnel requirements for plants of varying capacities are

shown below:

Number of Employees

Plant capacity 500 1000 2000 5000 10,000 tons/
Jear

Plant manager - 1 1 1 1
Assistant - 1 2 3
Secretary - 1 1 2
Storehouse officer - 1 1 1
Secretary - 1 1 1
Worker - k) 4 8 12
Driver 1 1 2 k) 5
Workshop engineer 1 1 1 1
Worksrs - 2 2 4 8
Production assistant 1 1 1 1 2
Workers 1 6 12 30 60
Amnalytical laboratory - 1 1 1 2
Assistant - 1 1 2 3
Formulation - 1 1 1 2
Assistant - 1 1 1 2
Agronomist - 1 1 2 3
Assintant - 2 2 4 6

4 26 35 66 115
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The annual salaries of personnel required to operate plants of
shown capacities are shown below. At the bottom of the chart is

9.3. CO3T OF FERSONNEL

whoen the cost of plant personnel per ton of formulated product.

Plant capacity 500 10n0 2000 5000 10,000 ton/year
$000/year
Plant manager - 15 15 20 30
Assistant - 6 6 10 15
Secretary - 3 3 4 4
Storehouse - 6 6 12
Secretary - 3 6
Worker - 9 12 24 36
Driver 4 4 8 12 20
Workshop 5 6 é 7 8
Workers - 6 6 12 24
Production Assistant 5 6 6 7 10
Workers 3 18 36 90 180
Analytic Laboratory - 7 7 8 8
Assistant - 4 4 10 15
Formulation Laboratory - 7 1 8 10
Assistant - 4 4 120
Agronomist - 9 9 20 30
Assistant - 8 8 20 10
TOTAL 1M 21 146 266 448

3/t 34 121 7 53 45
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9.4. TYPE OF FORMULATED PROIUCT SELECTED

Four types of formulation have been selected:

= dust
- wettable powder
<« emulsion conoentrate

- rodentioides

st The active ingredient is mixed and milled with variable
amounts of dust diluents. Sulphur dust contains 1% of diluent, to
prevent agglomeration. Lindan dust contains 2.6% active ingredient.

This concentration is high enough to obtain good insect oontrol.

Wettable powders are milled and mixed with dispsrdents and

wetting agents to obtain "watersoluble" formulations. Wettable
powders are applied in water dilution with a concentration of 0.1 -

0.5%.

Emulsion concentrates are mixtures of dissolved active ingre-
dient with emulsifier.

Rodenticides are selected baits with small amounts of slowly
acting poisons (coagulants).

9.5. COST OF TECHNICAL PESTICIDE MATERIALS

These costings of technical materials assume:

-~ that technical materials are purchased from Europe
in minimum 5 ton single/mixed product lots at the FOB
Buropean port at prices indicated, with 180 day credit
from date of shipment including the sea freight C+F
Aqaba .

- that sea freight is 7 US cents/kg or $70 ton to Agaba

- that no import licence fee or other taxes are levied
at Agaba, except the obligatory 1% clearing charges, or
an aversge of $3 ton

- inland freight from Aqaba to Salt/Amman factory is JD4
or $12 ton

- the exception is rock Sulphur at 340 ton at the Irequi
plant plus $20 ton trensport to give a delivered Salt/

Amman factory cost of $60 ton
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PROIUCT FOB COST SEA FREIGHT CLEARING INLAND IELIVERED FACTORY
AND % ACTIVE $ TON $ TON $ TON  FREIGHT COST - § TON
$ TON
MALATHION 98 1700 70 3 12 1185
PARATHION 98 2200 70 3 12 2285
DIMETHOATE 95 2500 70 3 12 2585
DIAZINON 95 6500 70 3 12 6585
ENDOSULFAN 95 6000 10 3 12 6085
MONOCROTOPHOS 78 10000 70 3 12 10085
LINDANE 99.9 4200 70 3 12 4285
DICOFOL 80 3650 70 3 12 3735
MERCURY oq. 95 15000 70 3 12 15085
ZINEB 87 1170 70 3 12 1255
MANEB 94 1300 70 3 12 1385
coc 57 1100 70 3 12 1185 |
CARBARYL 99 3200 70 3 12 3285 ‘
PLICTRAN 97 21000 70 3 12 21085 ’
r 15 p.p.i. 800 70 3 12 88s ‘

9.6. LOGAL NKLURNTS (ZEISER .2,)

At the moment no commercial grade of inert material for pesticides

formulation is available.

Solvents
formulation.

It is not necessary to use technical grade xylense.

Xylene is the best available solvent in pesticide liquid

How-

sver, the white spirit produced by Jordan Refinery now, contains only

17% aromatics.

Better qualities will be available if Unibond up-

grading oomes onstream at the end of 1978.

Spec. grevity
Aromatics

19° ¢

s0% ° ¢

mp °c
Anilinpoint ° ¢

White Spirit Xylene Unibond Fraction
74 m 78
0.770 0.868 0.817

7% 98% 48%

142 139 14%

158 141 162

189 14} 193
57 - 22
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The final boiling point is still toohigh, the "tail" can be
phototoxic, Tests with the Unibond fraction must be executed. The

price of white spirit is JD 0,073 litre. Xylene oan be imported at
nearly the same price from Irag.

Inert carrier For pesticide fornulation, the following can
be used:

- kaolin
phosphaterock
limestone

sul phur

Kpolin oan be imported and obtained through the ceramic industry
at & prioe of 68 JD/t. The quality is good. The world market price is
about 35 JD/t.

Clay from Mahis oontains more than 25% quarts. Upgrading is not
possible, The high quartz content can erode existing equipment within
a short time. The maximum quartz content tolerated by high velocity
mills is 0.1%.

Mahis clay is very fine and dry as shown below. It can be used
in some instances and after test runs, for dusts.

Carama clay in the northern GHOR contains too much iron oxide.

In the middle east no kaolinitic olays suitable for pesticide
formulation have been found yet.

Phosphate rock must be upgraded. When upgreding facilities
come on stream, tests should be mads. The high cost may be justified

if upgrading is required for the fertilizer industry.

Limegtone is available. However, it can be used only for chlori- .
nated hydrocarbons. Phosphorous esters ars unstable if they are
diluted with limestone,

Inert carrier gas must be used for ths Sulphur milling equipment.
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Analysis of Mahis Clay

Quality Number

1 2 3

8102 55.35 78.13 82.91
41,0, 29.22 12.84 10.42
h203 1.25 0.71 0.80
™0, 2.41 2.29 1.41
Ca0 0.16 0.09 0.06
Ng0 0.26 0.16 0.10
llazo 0.07 0.07 0.03
K20 0.74 0.67 0.29
L.O0.I. 10.30 4.77 3.77
nzo 1.20 0.90 1.50
Particle sise

200-400 mioron 0.20 0.80 3.30
50=-200 14.10 8.00 6.00
20-50 16.40 14.70 10.50
5-20 24.20 19.00 20.20
2-5 11.80 7T.40 26.10
-2 33.30 50.10 37.90

1.4. 1970 Naturel Resources Authority

The same cost structure is used to arrive at the delivered Salt
factory cost of diluents that are imported from Europe, as for tech-
niocal pesticides shown in Section 9.5 and assume no taxes or duties
are levied, and that $82 ton is freight, of which $70 sea freight
is included in the C+F Aqaba purchase price subject to 180 days
credit, with only inland freight and claring charges to be paid promptly.

Thus:

- Xylene from Iraq at $200 ton FOB Iraqui plant inours

$20 ton freight to give a delivered Salt plant cost of $220 ton
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- Solvent No. 2 at $1000 ton FOB European port costs
$1070 ton C+F Aqaba, with $10 ton clearing charges
and $12 ton inland freight with develivered Salt

plant cost of $10.92 ton.
- Emulsifier at $2000 ton, Dispersent No. 1 at $200
ton, Dispersent No. 2 at $1000 ton and Inert Carrier
No. 1 at $150 ton, all delivered Salt plant
~ Inert Carrier No. 2 at $60 ton FOB lurkish border incurs
$30 ton freight to total $90 ton delivered Salt factory
- The cost of a local bait base for the rodenticide is

assumed at $0.25 kg delivered Salt factory

At present, no suitiable packing materials are known to exist
in Jordan, thus it is assumed for the present that they must be
imported. The freight costs for packing materials for powders and
dusts are assumed to be nominal and that suitable sources may be
located locally, so that the cost of packing material for Sulphur
and dusts is assumed at 2 US oents/kg and 10 US cents/kg for powders
delivered Salt factory.

However, the FOB European port cost of $0.25 per 1 litre Alumi-
nium can will be $0.28 each at C+F Aqaba and $0.30 each delivered at
the Salt plant.

Estimated costs of packing materials include the cost of
printed labels.

9.8. COMPOSITION OF FORMJLATED PESTICLDES

PERCENTAGE CONTENT - ADDING ACROSS TO 100%

LIQUID ACTIE  EMULSIFIER SOLVENTS

PROIUCT INGREDIENT No. 1 (Xylene) No. 2
MALATHION 57 5 38 - )
PARATHION 50 5 45

DIMETHOATE 40 8 20 32

DIAZINON 60 8 32 y
ENDOSULFAN 35 8 57

MONOCROTOPHOS 40 6 54

LINDANE 20 6 74

DOCOFOL 42 10 28 20
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DUSTS + ACTIVE DISPERSANTS INERT CARRIERS
POWDERS INGREDIENT No, 1 No. 2 No, 1 No. 2
SULPHUR ( DUSTS) 99 1
LINDANE (DUSTS) 2.6 97.4
SEED DRESSING (Hg)(") 1.5 98.5
PARATHION (") 5 95
ENDOSULFAN (") 6 94
ZINEB (W.P.s) 80 6 0.6 13.4

ZINBE (") 13

COPPER OXTCHLORIIE) 5 0.6 51.4

MANEB (") 80 0.6 14.4

CARBARYL (") 85 1 1

PLICTRAN (") 25 10 2 63

COPPER OXYCHLORIIE (")%0 5 0.6 44.4

por (") 50 7 1 42

9.9. CTERISTICS OF RAW

Rodenticides contain only a very small amount of poison, they
are mainly bait. It may be a problem to find suitable baits at a low

price.

Each product in the programme must be characterised.

or worked out. FAO gives the most important characteristices for
active ingredient and formulated products.

Points to be considered are:

active ingredient

Inert carrier/solvent
emulsifier/dispersent

bait for rodenticides

Standard
values of composition and tolerances must be given by the producer

Active ingredient The standard concentration is given in the text.

Most important are impurities.

Inert carrier Humidity, particle size distribution, quartz and

They must be specified.

iron oxide content must be specified.
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Solvent Composition, boiling point range, water content.

Emulsifier and dispersents are difficult to specify. A mixing

test can prove their activity.

Baits must be selected in practical tests. Storace stability
depends on humidity. The bait must remain fresh and should not be
airtight closed.

Active ingredient World market prices are not easily obtained

for small quantities. In fact this is one of the most important con-
siderations. Formulation adds only 20% to material value and 80%

of total costs are materials. In the first year of activity, the
formulation plant can account for more than 20% of total cost.
Formulation costs must in this case, be lowered until they are less
than 20%. Purchasing however, is an ever challenging problem. Even

small price differences can influence the final coat.

Inert carrier Good quality kaolin may be obtained for less than

150 $/t. But it may be necessary to pay even 200 $/t. Carriers
are not expensive. If the quality is not good, losses can be high
(unstable product, bad suspendability). Limestone may be obtained
for less than 50 S/t. Its use is limited. Clay can be used as
dustcarrier. Its price can be higher than S0 S/t.

Solvents Xylene is a good standard and can be imported.
Jordan Refinery solvent will cost less than 150 S/t. The difference
in quality is great. The price difference of solvents will not

influence the results. Special solvents cost more than 1000 $/t.

Emilsifier Provision must be made to obtain always the same

quality material.

9.10. PLANT CAPACITIES AND HIGHER/LOWER COST ESTIMATES

A. FUNDAMENTAL ASSUMPTIONS (ZEISER ANNEX 8)

1. Formulation programme:

50% Dry formulation (Powder, dust, granules)
30% Liquid mixtures

10% Herbicides

5% Rodenticides, Household insecticides

5% Differents

]
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2. Formugtion capacity

TONS/ANNUM 500 1000 3000 5000 10,000
Dry formulation 500 500 1000 2500 5000
Liquid mixing - 300 600 1500 3000
Herbicides - 100 200 500 1000
Rodenticides - 50 100 250 500
Differents - 50 100 250 500

3. Number of .ormulation units

Mills for powder 1 1 2 3 5
Liquid mixing units - 1 2 4 6
Herbicides - 1 141 241 3 mixer + 1 mill
Different pro- - 2 3 4 7

duction lines

4. Estimate for equipment cost in .0008

Wettable powder units 100 - 180 Liquid mixing 20 - 80
Stock emulsion 20 - 60

Granules 40 - 200 Filling stationi0 - 50
Can filling 5 - 10

Bag filling 1 kg 10 - 100

Bag filling 10 kg 10 - 60

Production lines
Dust mill 20 - 100 general 20 - 200

Laboratory analytical: 10 - 50; formulation 6 - 20;
- pilot plant 5 - 150

B. COST OF INSTALLED PQUIPMENT FOR VARYING PLANT CAPACITIES -

HICHER ESTIMATE (ZEISER ANNEX 8

in .0008
Formulation units 500 1000 2000 5000 10,000 TONS/
ANNUM

Powder formulation 100 180 360 540 800
Liquid mixing - 80 160 240 240
Herbicides - 80 80 160 240

180 180 180
Rodenticides
Housshold insecticides - 20 200 200 220
Differents - 20 220 420 640
Packing units 100 380 1200 174 2320
Powders - 100 200 300 500 |

60 120




c.

Liquid

Herbicides - 10 20 30 10

* 160 270 495 910
1« TOTAL 100 540 1470 2235 3230
Analytical laboratory - 10 20 50 50
Formulation laboratory - 8 10 15 20
Biological Laboratory - S 10 20 100

- 23 40 85 170
Auxiliaries 10 54 147 223 323
GRAND TOTAL 110 517 1657 2543 3723
Amortisation 22,0 61.7 82.8 50.9 37

$/ton

in ,000 §
Pormulstion units 900 1000 2000 5000 10,000 TOQMZ/AMNUN
Dry formulation 20 100 200 300 500
Liquid mixing - 20 40 80 120
Herbicides - 20 20 40 80
Rousehold insecticide -9 20 20 20 20
Rodenticide
Differents - 20 20 20 20
Packing units
Powders - 10 20 30 50
10 20
Liquids - 10 10 20 30
5 10
Rerbicides - ) 10 15 20
10
- 25 40 70 140
1. TOTAL 20 205 440 040 960
Analytical Laboratory - 10 20 30 50
Foraulation Laboratory - 8 10 10 20
Biological Laboratory - 5 10 10 50
- 23 40 50 120
Auxiliaries 10 40 68 126 192
GRAND TOTAL 30 268 548 816 1272 in ,000 8
Amortisation 6.0 26.8 27.4 16.3 12,7 $/ton
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COST IS SHOWN IN $/TON

Equipment-higher estimate

Capacity used 500 1000 2000 3000 __ 10,000 TONS/ANNUY
100% 22,0 61.7 82.8 50.9 37.0
66% 33.2 93.5 125.4 17.1 56 .1
50% 44 .0 123.4 165.6 101.8 74.0
33% 66.0 185.1 248.4 152.7 111.0
m;mnt ;omr qt;atc

Capacity used

100% 6.0 26.8 27.4 16.3 12.7
66% 9.1 40.6 41.5 24.7 19.2
50% 12.0 53.6 54.8 32.6 25.4
334 18.0 80.4 82.2 48.9 38.1
Personnel cost (estimated flexibility)

1004 34.0 121.0 73.0 53.2 44.8
66% 51.5 168.,2 99.2 70.0 57.3
50% 68.0 202.0 121.0 78.4 61.6
334 102.0 275.7 166.7 17.3 84.2
Personnel costs variation in .00 § (total cost)

100% 17 121 146 265 448
66% 17 MM 131 23 378
50% 17 101 121 161 308
334 17 86 111 176 278
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1. Joint Jordan - Syria Project - Forecast in tons

Product Type Year

1 2 3 4 2 6 1

Liquids - Jordan 6 24 51 68 97 108 115
Syria 30 150 312 370 463 506 551

Total Liquide 36 174 363 438 560 614 666
Powders - Jordan 14 70 141 192 165 176 183
(cotton dust) (150) (750)(1500)(1500) (1500X1500)( 1500)

Syria 183 895 1798 1827 1868 1893 1918

Total Powders 197 965 1939 1979 2033 2069 2101
Dust Sulphur - Jordan 1000 1000 1000 1000 1000 1000 1000
Syria 400 2000 4000 4000 4000 4000 4000

Total Dust Sulphur 1400 1300 5000 5000 S000 5000 5000
Rodenticide - Jordan 250 300 350 400 400 400 400
Syria 400 450 500 550 600 650 700

Total Rodenticide 650 750 850 950 1000 1050 1100
Total - Jordan 1270 1394 1542 1620 1662 1684 1698
Syria 1013 3495 6610 6747 6931 7049 7169

Total 2283 4889 8152 8367 8593 8733 8867

2. Jordanian Projeot with some Export to Syria -

Liquids - Jordan
Syria
Total Ligquids
Powders - Jordan
(cotton dust)
Syria
Total Powders
Dust Sulphur - Jordan
Syria
Total Dust Sulphur
Rodenticide - Jordan
Syria
Total Rodenticide
Total - Jordan
Syria
Total

Forecglt in Tons

6 24 51 68
15 75 156 185
21 99 207 253
14 7 141 152

(75) (315) (750) (750) (750) (750)

91 447 899 913
105 517 1040 1065
1000 1000 1000 1000
200 1000 2000 2000
1200 2000 3000 3000
250 300 350 400
200 225 250 275
450 525 600 675
1270 1394 1542 1620
506 1747 3305 3373
1776 3141 4847 4993

97
2N
328
165

934
1099
1000
2000
3000

400

300

700
1662
3465
5127

108
253
361
176

946
1122
1000
2000
3000

400

325

725
1684
3524
5208

115
275
390
183

(750)
959

1142

1000

2000

3000
400
350
750

1692

3584

5282
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9.12. PROPOSED BEQUIP D

Three production units are considered:

- Liquid mixing 2 t/day
- Powder mill 3 t/day
- Rodent bait 2 t/day

T t/day
Installed capacities
Tons/Annum
Jordan
74 report 77 report Joint
1 shift 1 shift 2 shifts wventure wit
Syria
1 Powder formulation
1 inert carrier (800) - - {3000)
2 wettahle powder 600
e P 800 800 1000
3 dust 3600
2 Granular 1000
3 Liquids
1 emulsion conc 1000 400 800 1000
2 stock emulsion 1200 - - -
4 Rodenticide - 400 800 -
5 Herbicide - - - 900
6 Seed treatment - - - 200
3000 1400 2400 6300

Technical desoription
Tender specification for milling equipment

1. The plant

Prestanding unit to process preweighed formlations, sulphur or
inert carriers in quantities up to 300 kg per batch and S00 kg per hour,

producing

a) Dusts and dust concentrate

b) Wettable powders

c) Sulphur and wettable sul phur
with particle sizes 100% below 44 micron.
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The plant should be a ocompact unit to be aereoted on flcor end
without separate basements, utilizing proven technology. Two types
of separste milling systems should be used. One for mixing and de-~
glomerating, the second to grind to 44 micron.

Long production runs must be possible. Easy cleaning of poisonous
materials is necessary. Explosion proof system. Mixing equipment

in stainless steel. Cooling system indispensable, outdoor temperature
my reach 4C C,

On a new plant site different problems of milling must be resclved:

- Onge through milling orushing and fine grinding of inert
carrier as olay or phosphate rock; rulphur lumps to
sulphur dust.

- Mixing fine precipitated or preground produots with inert
carrier, as different dusts, Zined

- Mixing snd mjilling dust and dust oonoentrates, wettable

powders including wettable sulphur

The block flow diagram is given below with a short description
of essential functions. Annex 10 is a flow sheet.

2.8) Design

1. Mizsr oapacity 300 kg minimum, 1000 1 volume. Dubble ribbon
stainless steel. Discharge to sieve mill for deglomeration
and homogenisation intc a second mixer. The second mixer,
oonstructed also in stainless steel, has two central discharge
openings of 200 mn diameter. One i!.‘n to discharge directly
into bags, one is for the feedhoppe?® of the mill.

+ BLOCK FLOW DIAGRAMM POWDER m:.mf:ém
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9.13. Flow Sheets and Site Layout

1. Premixing with 1000 litre double ribbon mixer, deglomerating in
sieve mill, second mixer (both stainless steel)
a) to be baged directly
b) to feedhopper of mill
2. Precrushing and transport to feedhopper
3. Hammermill with recycle of coarse material 500 kg/h
4. Inert gas preparation and cooling system
5. Cyclon, to collect 99.8% of mterill
6. Filtercyclon with 99.9% efficiency
7. 8ilo for sulphur 3 m3
8. After mixer 2000 1 for wettable powders with silo 2000 1
9. 1 kg bag filling station (screw feeder, balance)
10. 10 - 25 kg bags filling station with balance

2.b) Precrushing

Precrushing is in certain cases indispensable, A small underfloor
crushing unit should be installed. Trensportation for sulphur or
inert carrier to feedhopper (6 m distance) 3 Hammermill with feed-
hopper and feeder. Installed on floor level it should with variable
impact mill different materials to a cornsize 100% finer than 44 micron.
An airshifter should be included. Indicate sensibility of mill to

quarts and 4 Inert gas producer with small burner and after cooler.

Indicate all characteristics as m3/h! temperature, 02 content.

The total recycle of inert gas should be cooled to 30 C, during

hot season outside temperature to 40 C.

5 Cyclon to collect 99.8% of material with airlock and transpor-
tation unit to silo or/and aftermixer (10 m distance).

6 Filtercyclon to eliminate all dust from recycle inert gas.

7 Silo to collect sulphur, inert carrier or dust 3 m3.

8 After mixer in stainless steel 2000 1, on the same level
as mixer number 1 to be filled from Cyclon 5 or directly for

small bag filling.

9 Small bagfiller with screw feeder and balance. Freformed
bags for 1 - 2 kg (2.5 = 5 1) in plastic or coated paper should be used.
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10 Bagfiller for 10 = 25 kg bags (threefold paper, polyethylene
ooated) with balance. Definite size and form of bags till now not
d.finit‘o

3. Services

{. For rumning the plant, the total installed electrical horse
power should not exceed 80 HP; of this it is estimmted, that the actual
oonsumed kilowatt consumtion should not be more than 50 kw. Please

indicate your requirements.

All electrical connexions must be centralized in a control
panel with all necessary instruments. The panel must be air-tight
and closed. It will be located outside the mill house. Only
essential control should remain near the unit, this must be ex-

plosion proof.

Design control principles. Electrical equipment in the unit

explosion proof.
2. Indicate all other requirements as compressed air, oil.

3. Allowance has to be made for explosion proof construction.
Venting to atmosphere, explosion suppression and other precautions must
be indicated. Sulphur, Sevin and Maneb are the greatest hazards.

4, Tho Process

The process allows for production runs where necessary gnd/or
individual batches to be handled sesparately. Process description as
mentioned before,

5. Plant

1. The plant should be oompactly constructed with all necessary
oonneotions, to be erected on floor level without any other materials.
The platform for premixer 1 and aftermixer 8 must be designed, to be
constructed locally. The heigth of this platform should not exceed
4,0 - 4,5 m.

2. The plant can be used for various purposes:
- pilot operation

- continuous production with or without inert gms.
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3. Closed circuit conditions with constant temperature
4. 3afe hygenic conditions for cleaning operation
5. Give details about all necessary mintenance

6. Indicate sensibility of material to quarz sand and hard particles

6. Equipment specification

Oive for each item quantity and short desoription to characterize
function, power consumption, operation. This list should be the base
for the shipping list.

7. Services supplied

1. Plant layout drawing to enable the buyer to erect the plant.
Material flow chart is enclosed.

2, Foundation drawings showing fixing details and floor loadings

to enable the buyer to prepare the foundations.

3. Plant layout drawing showing main areas of work activity

and desired access space.
4, Operation and mintenance instructions
5. Lubrification specification for equipment

6. Schematic wiring diagramm showing position and details of
eleotric motors to enable buyer to supply and inatall the necessary

electrical wiring

Services to be supplied by the buyer

1, Building to house the plant

2, Erection and installation of the plant

3. Supply and installation of electric wiring inclusive
isolation of main supply

4. Electrical lighting and installation

5. Washable floor and walls

€. The seller must specify all equipment and services not included
in his offer.

7. Supply of compressed air ( pressure, temperature and volume

must be indicated). !
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8. Terms

1.

2.

9.
10.

Specify the prioce for each item or groups of equipment
giving full details of all included materials
Indicate if packaging and transport is included. OCive
insurance cost.

Indioate if given prices are estimated or definite.
Give validity of your offer.

Provisions must be made to clear all relesvant design
layout details.

Indicate if test runs can be mades in your own factory.
Give references.

Delivery, estimated in weeks beginning from date of
definite order. Can you guarantee prompt delivery?
Payment conditions.

Engineers servioces. Charges for construction and
start up for qualified workers and engineer should be
indioated.
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9.14. BUILDING COSTS

Site requirements

Surface requirements for pesticide furmulation are:

- raw material storage

- formulation area

= warehouse

- office, laboratory, personnel services
- power oenter, workshop

- waste disposal

Expansion reserves:
- Transportation: roads, ramps
The dimension of each department depends on:

- installed equipment
- volume of material and capscity
- material management

- safety distances

The layout shown in Section 9.13. was worked out during the
first feasibility study in 1974.

Surface Requirements

Surface requirements are given in n2 to be constructed immediately
and long range expansion requirements. Reference must be made to
Dr. Zeiser's 1974 report page 32 - 17,

face reguirements for diffe t departments in m2

1980/85 1985/90

Raw material storage 500 1600
Formulation units

Powder 200 350

Liquid 100 250

Household 100 250

HerNerbicides 250

400 1000

e
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Warehouse 500 2000
Laboratory 150 150

Auxiliaries

Offioe 100 300
Personnel 150 250
Workshop 200 250
Energy 100 150
550 950
TOTAL 2100 4850

CONSTRUCTION COST
Various types of construction should be used.

Laboratory and offices require a good isolated roof and must be
air conditioned. Floor tiles have to be used. Water, gas and compressed
air should be installed. The cost price is estimated to m/be 100 JD/mz.
The laboratory space is divided into:

Analytical
General quality control 50 ue
Weighing
Precision instruments 20
Formulation
General 20
Small scale formulation 20
Sample storage 35
General Office 20
TOTAL 150

Auxiliaries as personnel service and office rooms are con-
sidered to cost 90 JD/mz.

Storage facilities can be prefabricated or constructed with

oement bricks., Smooth, heavy duty floor is required. Cost is
estimated at 60 JD/mQ.

Formulation area partly open shed. Milling and liquid mixing

must be separated from the surrounding with cement walls. Packing
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facilities are in closed areas. Floors must be easy to olean.
Walls must have a washable surface. Construction cost 50 JD/m2.

CONSTRUCTION COST

n? JI)/m2 Total oost - JD
facilities 1000 60 60,000
Formulation area 400 50 20,000
Laboratory 150 100 15,000
Auxiliaries 550 90 5,000
2100 100,000

JD 100,000 equals US$ 300,000.

9.15. PLANT SITE

Five plant sites were considereds
- Sahab
- Aoqaba
- Zargs

Jordan Valley

- Salt

Sahab is not yet developed, no infrastructure is available.
It is too far away from the main markets. Pesticide formulation is

not suitable for an industrial estates.
Acqaba is too far away.

Zarqa is highly populated. The plant could be located near the

ceramic industries. Infrastructure available. Good road connexion.

Jordan Valley is in the center of main Jordan pesticide consumption.

Good contacts with all farmers might be easier. However, part of pro-
duction will be used for public health in town areas like Amman. Ex-
port would be difficult. Imports have a long bad road to negotiate.
High temperatures make some products unstable., Difficult working
conditions. Infrastructure with services and spare parts are not

yet developed.

Salt is being suggested as a good compromise. The industrial estate
is outside town with no infrastructure. The land is difficult to build
on. Transport from Aqaba, and to Lattakia is possible. Manpower may

be available in Salt.
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9.16. MAINTENANCE AND SERVICES

Power consumption A 500 kw, 380 V main supply should be

available. 150 kw will be used immediately. A small compressor

for the fluid energy mill, to be installed in the future needs
300 kw.

Power consumption will not be more than 0,3 kwh/kg production
1 kwh costs 3 US cents. Power consumption may reach 1 kwh/kg on

some productsa.

An 6il burner with 300.000 koal/h must be installed for warm
water supply. Maximum temperature should not exceed 60°C. This

60°C maximum is of utmost importance for security in the factory.
40 - 80 tons gas oil will be burned every year.

Water consumption may reach 10 m3/day, mainly for personnel
requirements and cooling. Sewage contaminated with pesticides should not
be more than 3 m3/dly. Contaminated water can be concentirated and
burned in a special furnace, to destroy all pesticide residues.

Maintenance As much work as possible should be performed within
the plant workshop. Spare parts must be available and $5000 will be
spent every year.

Cars should be sent to specialized service stations. The laboretory
will have at least $4000 chemicals annually.
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10.3 Prodyot Selling g;; gg to Jordaniap ;-trgbutors ‘

TeIivered Cost
: | Distributors | Add 76 Charges | Add Inland | (Selling Price)
Product ~ [C+F Aqaba Cost | and Taxes Freight | At Amman/Salt
Jalathion 57 2,900 203 12 '-J___hﬂ,___.n
Parsthion 50 2,7%0 192,50 12 2,954.50
Dimethoate 40 2,6%0 185, 50 12 2,847.5
Diasinon 60 8,000 550 12 8,572
Nomoorotophos 40  8,2% 577.50 12 8,839.%
Dicofol 42 3,32 232.40 12 3,564.40
Specialities EC - - - 10,000 |
Sulphur Dust 12) 8.61 - 131.61
Lindane Dust 2. 6$ 250 17.%0 12 279.50
Parethion Dust 5$ 850 59. %0 12 921.%0
00¢ 30% + 2ined 651 1,666 116.62 12 1,794.62
Meroury 1.5% S/D 700 49 12 761
‘Carbaryl 85 WP 3,420 239.40 12 3,671.40
Plictren 25 WP 11,2% 787.5%0 12 12,049.50
Zineb 80 WP 1,170 81.90 12 1,263.90
’»num 80 wp 1,660 116.20 12 1,768.20
iSpoculitin WP - - ' - t 8,%00
Roéonticido uq 1,600 112 ' 12 1,724
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