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"Thig report has not been cleared with the Bureau of

Tecuuica) Assiatance Operations of the United Netions,
psecesserily share the views

which does not, tnerefore,
expressed.”
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It was my personzl privilege and pleasure to
have oeen give: 17 ls very interesting and challenging assignnent
in Lebanon. I went ts thenk the Committee consisting of the
- Director G:eneral of tie Internal Security Forces
- The President of the Green Plan
— The Director Generel of the Ministry of Agriculture
- The Director of the Wheat Office
for courtesies extended,.

I am deeply indebied to Dr, Malez Bashous, the
President of the Green Plan, to waich I was atteched, to the
otner neubers of the Green Plan's executive coumittee and to
the staff for their friendlinmess ead their wiolehearted support
and co-oneration.

Mention elso must be made of Mr, Nizar dusseini,
the Counterpart, wio, despite disappointments and discouragements,
never hegitoted to exert himself te the utinost and whithout whose
efforts this rowovt conld not zeve been completed.,

Finzlly, ay sincere thanks to &ll interested
persons we met is Lebanon who were in any way connected with
this survey, the menory of wnose generosity end  racious

hospitality will ever remein an unforgettadle exgerience.

G.,3, BOULTER
darILTCH, CAHADA

APAIL 15, 1571
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I. INTRODUCTION

T-.i%inY1ly, tae Sanilewer project was vacertaken with the

view o7 - l¢cinz the cultivation of Indien Hemp in the
Mortiern purt of the Bekaa'a valley (Bealbeck~Zerisel region)
by & non-prohinited crop, neiely Bunilowver,

Specificelly, the present study was requested to iuvestigate
the incustrial possioilities of producing marketaole producte
frow the total Sunflower jlant, Tire Sunflowerseets 10 be
convorted into edivle oil cnd weal residue. The dried stens,
heads and leaves into livestock fodder or otaer industrial
usges,

The original concept of reslacing Cannabig proeduction with
Supntlower was nor purely economic but ratuer & goclo-economic
Jevelopacnt project. Sunilower so far is the enly crop that
cen oce Srowa with ocny success under the severe seni-arid
cozditions sxistiné in the emrea in tuestion, Cannavis is
grown not for lscal consumption bsut fer selling to smug-
glers who export the product for consumjtion outside

Lebanon.




To effectively combat the cultivation of this “ecash crop"
some other egually remunerative alternative must be provided.
4. 1In the international campain agsinst drugs, Lebanon has
mode o valiant effort to combat Capnabia growing by Sun-
flower cultivation, and with some success. Verious economic
incentives as well £s technical agsistance has been provided
to the farmers, The pivotal factor in all this has been the
very high support price paid for ti.e Sunflowerseeds to the
far.ors of 75 vianstres per kilo. The selling price of
course nust te the world market price which fluctuates very
considerably ¢
35 picstres per kile in 1968
52 " " " 1669
61 " " " 1970
It was estimated that by 1973 when hopefully ell tiae Cannabis
is replaced by Sunflower, thet production of Sunflowerseeds
would reach 5,000 tons end the price support program then

would amount to 2,000,000 Lebanese pounds.



5.

It waes the purpose of the present survey to determine the
feagibility of incrcasing, by wodern processing technology,
the weluw of tihc Suaflower products wilh the expectation
thet the "value added" would off-set completely, or at
least substencially reduce, the annual subsidy required,
This objective is neither technically or econonmicelly
possible, Therefore, otuer u:eans of cowbating Cannabis
pust be found. It is the opinion of & very substential
agumber of knowledgeable authorities in the fields of
agrecnony and water resources that a variety of viable
alternatives could become available if sufficient irri-
getion for the area were arovided.

There were also two light industrial projects su;;gested as
being worthy of scrious consideration as & further means of
improving vae - -ricultural econony of the region, These
are o nmilk and cheese processing plant and & fruit drying

factory.



Because the terms of reference for this report stressed
the industrial aspects of the Sunflower scheume, a zreat
deal of attention was paid to the present vegetable oil
industry and secondarily to the feed insustry in Lebanon,
Goth of these are intimately invloved in the .rocessing
opd mhilizetion of Sunflowerseed and its resulting oil
and .ea', " .. .re. @ subgtential part of this report
deals prectically with the situation in,these arcas. An

attenpt is sade to offer firn reconaendations for inprove-

ments which require imuediate attention.
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1I. THE VEGETABLE GIL INDUSTRY

In order to ssscss the industrial feasipility of processing
the Lebanese production of Sunflower produets, a brief
gurvey was made of the prescnt processing and vegetable

3il refining indunstry. There are ten or eleven firms engeged
in this tyoe of operation, although only six are active at
nresent,

In 1969 they ncndled 55,000 tons of iaported oilsceds,
During the first 8 months of 19570 {the latest statistics
svaolable), 41,000 tons were processed.

inuvorted Oilgeeds

Tons
1969 1970
* (8 wonths only)

Cottonsced

(undecorticated) 42,202 32,468
Groundnuts 1,743 2,926
Soyabeans k,890 4,081
Copra & ctuers 6,287 1,497

————————

55,128 . 40,972




In 1969, 2,500 tons of Lebanese produced Sunflowerseed was
processed, In 1970 only 1,500 tons were availeble. Doth
these crops were handled by EuwAD - Savonniers et nuiliers -

Sarba.

11, At the preseat level of production the Lebanese vegetable

i2.

0il production amounts to 10,000 - 11,000 tons exclusive of
clive ¢il, About 2,500 - 3,000 tons of the cottonseed,
groundnut snd possibly soybean vils are blended with olive
0il ench vonr. The ancunt of blending varies from year to
year depeniin .. uhc success or feilure of the olive crop.
On &n cverage there is approxinately 8,000 tons of the oils
crushed marketed as liguid oils, e.ff. cottonseed, sunfloxer—
seed, coconut, groundnut end soybean oils. These are generally
pecked in 7 and 15 kilo tins.

In adtition to the aforementioned production of vegetable
0oils there are significant gquantities of liguid végétevle
oils imported such as corn, groundnut and coconut oils as

well as hydrogenated and prucessed fats.




Inported Refined Vegetable

0ils & fats
Tons

1965
Sunflowerseced oil 113
Corn il 546
Soybean oil 135
Groundnut oil 155
Coconut oil 832
Hydrogenated
Shortening & Ghee
Subsgtitute 1098

2789

13, Ni£h the exception of Suﬂflowerseed, Segzugeed and Colza
(rapeseed) whigh &are subject to on 8% import customns duty
(Decree 962-14-12-59), all other oilseeds o
of duty. However, as & weans of recovering
subsidy reguired to aeintain the support price for the
locelliy iros Sunslowerseeds, the following iumport tex

gchedule applies on raw anteriels (oilseeds), (Decree

11009-7-10-68).

1670
(8 nonths only)

71
417
Th

90

1638

st st ekt el

2885

wart of the

re cduitted free
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Cottonsees 1 piastre per kilo
LHuybenns 1 " " "
Sunficwerseed 13 " " "
Groundaut 2 " n "
Colza 2 " " n
Copra 2% v " "

1k, The following custons duty applies on imported oils @and fats
for edible purpose, Decree 2558-9-1¢-68,

Sunflower oil - 41 piestres per kilo or 28% ad veloren
whichever is higaer

Corn cil - 43 " " " " "
Soybean oil - 43 " ] it " "
Cottonseed oil - 43 " n " n "
Groundnut oil - 41 n " u " "

Coconut (tjhnad}
oil - 5 6 L " ] L] "

Palu oil - 34 n " " " "

Hydrogenated oil 46 " " n " "

Aniual fat (tallow) 25 piastres per kilo or 18% ad valoren
whichever is higher

15, With one exception, all the oilsced processing is done by
expellers or screw presses. At present, only one processor

is handling soybeans by solvent extraction.
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17.

There is o large excess of processing cepacity. It is esti-~
noted that the total capecity amsunts to 185,000 tons per
annun; currently only one gquarter toc one third is being used.
The expeller equipment is of varying age. The recent odels
are doing a reascnably goed job within the linits of pressing
technology. The older anchines are definitely ouselete end
consequently, inefficient.

The following factories were visited where an exchenge of
icdens reloative to the indastrial, technicel and eccnomie
their cperations took place,

EphD, - Snwii - o crotes 2 hosedown expellers, capncity

50 tons por day. The large Mark III model hes not ver forned
gatisfactorily since it was installed a counple of yeers ago.
As with the other processors, the bulk of cperations
throughout the yeor is on undecorticated cottonseed. While
all the pressing plants visited were eguiped with delinters,
dehullers ond decorticators for cottonseed, none were being

used, When processing cottonseed, it was peing pressed ..



whole resulting, i course, in a very low 0il yiels ¢

extrenely low protein and high fibre ceke. It ap: that
tiiere is & good dem.nd for the undecorticat . - .on cake in
the export market (Cyprus, Lybia end K O° ~ad tie prices

realized would not perumit the production of the better gquality

ceke., The export of cake amounts to 40% - 0% of sroduction.

19. This was the mill that has processed the locally grown Sun-
flowerseced for the last two years. As o natter of foct, it

was operating on the 1970 crop of Sunflowerseed while we were

there. For the Sunflowerseeds, thie mill was using a Coiton-

sced deruller -~ o Dise nmill built by Bauér drothers of Spring-

field, Ohio - 485 & decerticator, This operation was reasonably

good but the hull and .eat operation was not what wes required to

bring the fibre down to the level required to prodace & first

class ceke of ueal.

20, Since Sunfluwerseeds contain 20% - 25% hulls, depulling is
one of the most important ocperations in tueir processing.
The pcrticular process to be used is dependent upen the

degired results, i.e. t.e anount of the oil left in the hulls
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and the smount of fibre to remain in the meal, The disc

huller regquires & uniformly sized seed; when this is the

case, fibre content in tihe finished meal can be reduced to

about 12%. We prefer inpact dehulling particularly in respect

of the Lebanese Sunflowersceds we chserved, as tiey definitely

lecked uniformity of size and were excessively contawinated

with foreigu waterial and pieces of broken heads,

We also felt the rolling and cooking were less than optimum,

However, when we tried to rodify these operating conditions,

we were ungsble to get & good perfornence from the expeller -

0il residuals were merkedly increased when temperatures were

lowered and meistures were increased. Consequently, while,

the 0il yield wes poor (8.0% left in the cake), the guality

was not too.bad. liowever, the cake was scorched - high in

fibre and low in protein, so that it could only be used as

e cattle feed ingredient end thot at cottonseed cake price.
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Sunflowerseed processing variables will affect the guality

of protein, densturation end relative protein efficiency.

Like other oilsced proteins, the nutritive value of Sunflo-

werseed meel is jreatly affected by conditions enployed in

orocessing, There 1g 0o question that the relatively

poor quality in the Sunflower meal is duc to excessive

‘processing teujerature. It has been well establisiied that

less lysine, arginine and tryptophan were obtained fromn

Sunflower neal processed at 0L0 - 260°F, than frou low or

mediun teuperature meal processed at 200 - 220°F, or 220-

+40°F, respectively.

In the natter of guality cake or ueal productien, this is

arca where by gcod processing techniques, the "value added

conld oo significantly iuproved. The amino acid profile of

Sunflowersced wveal is not too different from soybeen neal,

an

so that by careinl sced preperetion and processing it should

be pessinle to approxinate soybeon neal quality end therefore

obtain soybean neal price, which at this time is 45 oiastres

A
R
,.1 .
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per kilo, versus 23 piastres per kilo for cottoned cake,

and 28 piastres per kilo for sunflowerseed cake.

EMAD also operates a complete vegetable oil refinery inclu-

ding winterizing, hydrogenation and wargerine nanufacturing.

SALTI. - uvrevatas ane large olier press Ell ncdel capable

— = p— 1y

of handling 40 t.ns per day. This was the best pressing

operation we saw on contonsced. They have, in the past, also

hendled both imported as well as locally grown Sunflowerseed,

They are eguipped with e copy of the Russian dehulier -~ using

en inmpact design - which they themselves duplicated. The

analytical results on their Sunilower meal were vastly

superior to those of EiAD, as the following indicntes.

EAAD SALTI
Decenber 1969 1971 Decewber 1469
0il 3.9 8.4 5,7
Moisture 7.3 9.4k 6.4
Protein 38.0 37.1 L5 .8
Fibre 13.0 16.3 9.6
Colour Very dark Very dark with Dark but
a scorched odor unifornm
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28,

24,
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The 14069 annlyses were reported by Aritish Cil COake idills

of London.

Tae 1571 cuniyvses were reported oy Cenadicn Vepgetable 0il

Processing ci dn.iltoon.

MUOUZARZEL - has & ore Olier presses &and 1 French press

handling H0 tons per day. They also have a batech type ex-

traction plant for producing vacid o1l" froo pressed olive

cake (containing 9 - 11% high acid olive 0il).

FAUAD TAMFR - operates 9 Rescdown presses — one Mork ITI1

nodel end one Mark 11 wedel - capable of naniling 25 - 30
tons per day. This plent is having difficulty operating
ssre than half time and is concentrating on flax (Iraq) for
the provrativi -¢ linseed oil for the oaint trade.

SGCIETE 4aTi LR D1MUILE VvEG.ITALE {Philippe Taner )

)

- has & working capacity of 50 - 60 toms per doy with 6 Titan
model Glier presscs.
They also have & continuous Alfa-Laval elkali refiningn

cueration., However, pecouse of tie internittent nzture
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31.

32.
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of their production, this equipnent sits idle while they do

their neutralizing in & betch systen.

Wida. 4G aN5OUR - TRISULT - has two Olier (HS) presseas and

five Rosedour {auplex) expellers. This equals a daily
cepacity of 150 tons.

They also have on site but not installed, one Olier - 150 ton-
(baskets-band) solvent extractor. This equipnent has been

4 years in the process of installation and according to

the owners it will be another year or two before they are
ready tc operate.

The ejuip.sent for a conplete continuous refinery including
uydrogenation ~nd esterification is slso on gite but not
instelled. Whew ready for operations, this olant will be
quite up-tu-~datc und capable of handling & full range of
cilseeds, including soybeans, by pre-pressing or direct ex-
traction. The refinery will be able to wroduce refiner,

aydrogenated oils and fats os well as nargarine.

K.
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35.

36,
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SINNO--JEBBOUR — is operating the only solvent extraction

anit, It s on oid WIAG (baskets—band) extractor and is

bandling 50 ~ 7v tons per day of imported soybeans.

Because this unit is old &nd is equipped with inadequate

neel drying and toasting equipisent, difficulties have been

experienced with poorly toasted or untorsted meal, The

quality of their weal is extremely variable, Attention
needs to we peid to gstandardizing production procedures as

well as adding proper desolventizing-toasting eguipnent.

Ve were informed that they &are investigating the purchese
of u new Glicr (Carousel) extractor along with pre-presses
so that thoy cuon hondle other oilaceds in nddition to
soybeans.

They clso operate & second-hand oil refinery ond secemed to
be exyperiencing deodorizer problems becouse of the lack of
sufficient temperature. Consideration was being given -to

the procduction of Lecithin. This is discouraged under



37.

38.
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present conditions because of the very small cmount of oil

produccd ~- less than 10 tons per day, This would not

peruit o coonotiically sound lecithin operation. The aresent

guns can be disposed of along with the soap-stock frono the

alkali-refining of soybean oil.

4.0, GEANDCUR - at present is operating three Merk II1

Rosedown presses &t 70 tons per day on both copra and
cottonseed.

Thege people are in the nidst of expanding end nodernizing
their plant with the addition of four Mark III presses for
pre-pressing and & 200 toms Desmet solvent extractor. They
are pisnning on hondling a mininun of 50,000 tons of inported
goybeans pel jeor through the solvent extractor direct, They
will also continue to hendle other oilseeds Dy pre-yressing
and solvent extraction. This will be & fully integrated
operation in conjunction with a modern vegetable oil
refinery including continuous neutralization, bleaching

winterizing end seni-continuous deodorizing and hydrogenation.

‘«\
DA
N
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A full reusve o0 o:Tiped oil products will be produced:
liquid oil, shovrtening and nargarine,

The engincvering design, layout, and equipmnent, are very
impressive and will match in quality end cost of production,
as well as efficiency, anything of conpsrable size anywhere
in the world.

When in operation (fall of 1371), it should be possivle for
this plant te produce 80y protein products for human consump-
tion as well as the traditional umeals 54% end 49% protein
for livestouck feeding. Soya flour, soya grifts, soya arotein
concentrates ue food additives, or the base raw material for
seat end dairy analogs should rate high for serious congide-
ration in the future, The ancillary equipuent to produce
thege items is available and a cost benefit anelysis would
be sizply & routine matter to deternine the cconomic feasi-

bility of such an expansion to the product line of this plant.

41, Operating continuously at its rated capacity of 150 - 200 tons
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per day on soybeans, this mill will bpe in the position to

produce commercial grades of lecithin if the market reguire-

ments so indicate that this is depirable and profitable,

QUALITY CONTROL AND HOUSEKEEP ING

During cur visits to the various vegeteble oil manufacturers,
while we ecncentrated our efforts prinarly on the handling
of Sunflowerseeds, cspecially the oressing procedures used,
we could not fail to observe tie otuer aspects of the opera-
tions - namely, the oil refineries. ilere, with the sole
exception of ¥.0. Ghandour, we were struck by the apparent
lack of basic sanitary and hygienic regulations. We also
found that quality control needs irnmediate attention to
bring it up to international standards, The technicians we
met have had good basic training but need to be exposed to
the nost recent developuents in analytical nethods and

quality stenderds. One exenple will serve to illustrate the

point,



43, The only netaod nt presen

44,

rancidity of an oil or fat is Kries test, This test was
rejected for quentitative purpcses by tre Aaerican

Officinl 4nalytical Conmittee in 1931 for the following
reasons 3

a) It is qualitive rether than quantitive in jits expressicn
of results as it can only be read as "positive" or "negative”.
b) It is an indication of secondary ratiher than primary
cxidntion besed un the fornation of ketones and aldehydes as
end producis of oxidation, This means that & certain degree
of oxidation can take place befcre this test is positive.
We would reccamend that the Peroxide Value deterwzination be
gubstituted as a uore relieble indication of rancidity.

(See Appendix).

III. ASSISTANCE FOR TUE VEGITABLE OIL
INDUSTRY

There are a numbexr of areas where improvenents cculd be made

to increase efficiency and reduce costs thus meking it nocre
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competitive as far as export possibilities are concerned.
a) The present levy on inported oilseeds is viewed as
discrininatory. This levy js used to offset to sonme extent
the subsidy pnig Ti uacourage the growing of Sunflower as

an alternative to Cannebis or Indien Henp. Is it right to

snddie one segnent of the industriel economy with the

responsibility for o social problem which is both national

and international in its consequences? It is gquite true

that the levy on the raw meterisls has been coupensated by
an increase in the custous duty on imported oils in crder

to protect the oilseed processor in the local market. This
incresse, of course, is ultimately passed on to the consuner.
Neverth.elcsz, any levy Qn raw materiasl precludes rhe
poasibility vf con eting for export markets. Due to the
limited domestic narket ond the large idle capacity,
psrticipation in the export uwarket would seen essentisl if
nediun sized modern processing units are to be established

and flourish,

A
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b) Ve understand a gubstantial market exists in the
Arsb countries for cooking fats end nmargarine. The imports

of these procducts have risen as follows,

1961 1568

tons tons
Lebaerorn 2,741 6,880
Other Arab countries 26,853 42,683

Saudi Arabie grants a preferential tariff to Lebanon,

There is & sizonule aasrket in Kuwait for hardened vegetable

cil products. These uarkets would e conmpetitively avail-

able to Lebanon if provision were made to receive imported

tallow and other materials in bulk rather than the present

very costly method of shipping in druns.

is of iiaven i, 1971 the following is a cost coumparison for

tallow frou the U,S5.4.
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Bleachoble Tallow in_druns _Bulk
8
Per metric ton 198.00 168.00
Cost of druoiing/ @rons 256,50 - -
Cost F.0,B./F.A.5. 904 .50 (FAS) 198,00 (FOB)
Freight 73.00 25.00

(on tallow + tare)

PRS-,

Total cost C & F
Beirut per netric ton 257,50 923,00

prmmimEmEmEES omEETS

48, The cost of o snall tenk farn installation - aunortized

over 10 or 20 years plus the punping and heating charges

for bulk discharge would be only a snall froction of tue

present differcnce in cost of $74.50 per ton. Estinated

cost of installaticn depending on cepacity of tanks and

vegsel tank spiuce cvailable weuld be 1LL. 150,000 - 200,000,

45, We are inforuned that it is not posgible for a yrivate firn

to acquire & site in the free zuRne area of the Port of

deirut for this purpose. Why?

50, ¢) For en industry thet is 80 dependant on ipported raw

N,



PMRSORL sy
“i“JJ3é;DLiq;5;);

materials, in eddition to being made free of jmport levies,
it should also be able to leccate at t.e point of cargo dis-
charge. In this wey, it would be in a position to aveid

the very costly hendling and transport charges which at
prescnt apply, egtimated at LL. 10 - 20 per ton on uaterial
purchased,

51. 4n ideal location, in fact in this writer's opinion the only
location for a vegetable oil processing installation in
Lebanon, So &6 to noxinize both the Qomestic as well as the
export o:portunities, would be adjacent to the new sile
installation (wheat office property) where duplication of
hendling end storage faecilities would be reduced tc & bare
minioun.

52, d) In addition to the itens mentiones above, & production
end quolity control prograu should be instituted. Strict
control measures should be developed for all stages of pro-

cessing, E.g. analyses and specifications for raw pnaterials,

Y
R
-
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in process goods, end finished products; production

stendards, packeging specifications, etC..e

53, Hygienic and ganitary regulations should neet the exacting

demands od good housekeeping. Scrupulous clesnliness in

fco? hondling should be vigorously enforced.

1v, '%..F TESD INDUSTRY

54, Over the last few years the poultry industry in Lebanon
has expanded until to-day it is a very inportant factor in
the national economy. Its progress in the lestv five years,
together with the cstablishoent of a nodern slaughtering
and broiler packaging plant, has not only provided for a
domestic demand but now also supplies & substential revena
through exports to Arab countries. In 1969 Lebanon received
cver 10G w:illion Lebonese pounda fron the poultry industry.

- 55. Perelleling tiris apectacular ¢xpansion -~ an annual growth

rate of 10% for the last 5 years — has been the dewmand for
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poultry feed. The feed industry seens to be goundly based.
Integration both horizontal end vertical is taking place
and should lend stability to this rapidly growing segment
of the econouy. We were particularly inpressed with its
form{s} of organization or corporate structure. With one
exception the whole of the ipdustry operates either as
collaborative agencies or joint ventures with outstanding

international feed cowmpenies. In this way, the feed nanu-
facturers in Lebanon have uet thie very strict specifications
for quelity fceds, especially for poultry and have played

sn extrenely important gupportive role in waking the poul-
try industry the success it has become. In this they have
been ably assisted by the Foculty of Agricultural Sciences,
Avericon Taiversity of Heirut end the Lebanese Governuent
Experinentnl Rescarch Institute at Terbol.

The following firus were visited and nuch helpful informa-
tion obteined as to the use and relative value of Sunflower-

seed meal and soybean neal in livestock rations.
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Firn Person Internstional
Associate
Purina Lebanon 7Z. Kurdian Ralston Purina -
F. Rinnu Antwerp
Sinno-Jabbour H. Sinno Spillers, London
Aagayed b, Agsayed British 0il and Cake
¥ills, London
Vitasni A. Abdoun Beechans Laboratories,
Gritain
Provimi Mr. Ghanen (Sr.)

Mr. Ghanen (Jr.) Provini, Austerdan
Mr. A. Senaha

Androos Philippe Androos Central Soya, Fort
Woyne, Indiana, UsA,

Ghorro Tra’iug To. N. Ghorra

57. At the preaent time the above firus produce 150,000 tons of
couplete feeds annually. ilost of this is for poultry, but
gerious efforts are being nade to produce and districute
dairy and beef cattle feeds. There is a lot of resistonce
at the local level to the cceceptence of counercially preduced
belanced rations for cattle and sheep, Rations in tie forn
of pellets or cubes are difficult to sell, An intensive and

continuous educetional progran is being proaoted in order

ts wreak down the present apathy. The couplete separation
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6o Lhe lavestuoek nad thue field erops sections of Lebanese
agricultors 135 <n obastocle to good feeding practices. Any
steps toward jntegrating these two cannot be anything out
helpf&l in increasing the efficiency of both.

because soyueal - an indispenseble ingredient in poultry
rations -~ plays such an inportant pert in feed fornulation
(a8 uninioun of 20% of the complete feed), four of the feed

firms operating jointly have recently been chartering vessels

and inpoerting soymeal in bulk direct fron the U,5,A, In

additicn o thus supplying their own requirenents, because
of the economies realized through bulk movenment, they are
also favourably situated to noke trang-shipnent sales to
other Arab countries.

hwegse four firnms see attractive possibilities in substuting

the iuportation of soybeans for the soyueal. By getting up

an extraction plant, they would be in a position to wroduce

N\
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their own sovinel, is oil is & highly protected iten under

the present custons Act, its disposition ghould not present

too many difficulties. However, as we have already indi-

cated, others are also planning on extracting soybeans in

a subatantial way, 80 that the competitives factors nced to

ve weighed very carcefully.

V. PHESSING VERSUS EX RACTION

“ention has just been nade of the lively intercst that is
cevelontiy “p srocessing soybeans rather then importing soy-
neal cstinated &t 40,000 tons per year. As soybeens are not
patisfactorily vrocessed by the pressing method, there is
serious attention being given to expanding the Solvent ex-
troction segment of the oilseed industry; this in spite of
the excess capacity elready existing. By tous uodernizing

silseed techuneclogy, 2 punber of benefits would imnediately

accrue to Lebanon.
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will reqguire a mininun capacity of 150 - 200 tons per 24

hour day. This is in contrast to the present average plant
capacity of about 50 tons per day.

L) Thore eould be an increased yield of oil as the expeller
method leaves 5 — 8% oil in the residue whereas the solvent
method reduces the oil content cf the meal to under 1.0%,
¢) Improved products - The quzality of both the 0il and

meal as produced by the solvent process ie superior to that
of the older method. This is particularly true of the meal.
More heat is required for expelling and this heat damnges
or destroys some of the very essential nutrients in the
neal, such as the amino acids - lysine, histidine end
erginine,

d) Inercr:sl enpert opportunities will be available because
production efficiency and the yuality of the groducté will

be conpetitive with the best technology evailable elgevwhere,

N
s I
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e) Imexicus. vl .:wweable protein in the fornm of soyaflour
and soyoprotein concentrate for human consumption will
easily becoue aveilable. The technology of production of

these products follows naturally downstream fron the soivent

extraction of soybeans.

vI, PROCESSING SUNFLOWERSEEDS

Now to turn specifically to the locally produced Sunflower—

seed, the production of which for the last five yecrs has

1686 - 41 tons

1967 - 530 tons
1568 - 1,671 tons
1969 ~ 2,538 tons

1970 - 1,565 tons
The estinated production for 1971 is 3,300 tons end for 1673
onward 5,000 tons. Such quantities canuoi possibly qutify
either technically or econcmically the estoblishnent of a

separnote operation. To scale a plant for sech a snall
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quantity of raw naterial would limit the process to using

(one) expeller, As we have suggested, this is not & satis-
factory aethod of recovering oil as it ddstroys or dejrades
the very valuable protein nutrient factors (essential amino
acids) of the cake or neal residue.
In &ny case, there is already a superabundance of this type
of equipment available in Lebanon. This is the method
presently being used to process the Lebancae Sunflowerseed
resulting in poor guality neal - usable only as cattle
rotion., If processed by the solvent method, the Sunflower-
geed mecl would be similar to soyaeal and thus nore valuable
as an ingredient in poultry feed, It therefore seewms obvious
et in order to exploit to the full the return on Sunflower
seeds oy irruved guality products and naxinized "value
added", only the golvent extraction nethod is feasible

(requiring a mininum annual tonnage of 30,000 tons), It is

conservatively estinoted that the total revenue received
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from processing Sunfloweraeed by the solvent method rather
than by expeller would incrense by apyroxinetely 20% - at

tc—-day's values.

EXTRA REVENUE BEALIZABLE USING EXTRACTIGN VS. EXPELLER

Cost of one ton Sunflowerseed -  LL. 600

Expeller Soclvent Difference
0il yielld oy wos 320 kg 348 kg + 20 Kg
tMeal yield pex iun 500 kg 372 kg - 28 kg

Additionel oil 28 kg x 200 siestres/kg = DL, 56

Increased value of ueal -

current price for

Sunflower expeller cake 28 piastres/kg

current price for

soyueal expeller cake 45 piastres/kg
Difference 17 piastres/Kg

Additional revenue frou solvent ueal

70.

372 Kg x 17 piastres = LL, 62

Total extra LL, 118 . 16,7%
LL. 600

We have clready nentioned that there is one firm using the
solvent :iethod on soybeans - Sinno and Jabbour - although
their egquipient is not overating entirely gsatisfactorily.

They intend tc buy & new anit. There is also & group of

N
} g
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feed nanufacturers who ore now importing bulk ghipments of
soybean necl (7,000 - 8,000 ton cargoes) end who are gseriously
considering establishing a soybean processing plant.

We have described the developrent already underway at ui.U.
Ghandour's, It therefore only scens logical that arrange-
ments should we negociated with one or oﬁher of these firns

to process whotever Sunflowerseeds become availcble rather

shan haitd ¢ seperate plant. Hr. Rafic Ghzandour has indi-

cated a willingness to co-operate for an annual niniwam
gquantity of not less than 4,000 tons, which simply represents
less than one month'e operations for his new unit,

If it is thought desirable or advantageous, the Sunflower-

gseeds could be processed for the government account, In

this manner, ownership of the yroducts (eil ond real) could

be retained and disposition unde of them at the governnent's
digscretion, The oil could be used for the army oY other

ovoernnent agencies o8 food zid or in the form of a subsidy.
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VII - SUNPLOWER PLANT PRODUCTS (OTHER THAN SEEDS )

The idea of processing Sunflower by-products - that is the

leaves, stens and enpty heads into a filler type of aninal
fodder giuilar to Tibn, or for poultry litter or stall
bedding ~ is still being investigated at the American
University of Beirut - (AUB) - and at the Research Institute
at Tal Amcra. Ssuples of these rmaterials were taken to the
leboreterizs on Fepruary 22 for proximate anelysis - cellulose,
lignin, carbohivirates, crude protein, digestible protein, Ca,
P, Fe, Cu, Mn, g, uoisture and density. We are aveiting the
analytical results befure meking eny attenpt at evaluation.
However, the preliuninary exaumination by Dr. A.N. Battacharya
of the Aninmal Nutrition Departoent of snericen University of
Beirut is not very encouraging.

Another possibility for utilizing the vezetable neterial of
the Sunflower plent night be in fibre board or chip boérd

profusts, Sawples of this naterial have been supplied to
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the Pressed Wood Society - Tripoli - & local chipboard

plant - for their appraisel.

VIII, COBATING CANNABIS 3Y IRRIGATLD
ChOPS JLODUCT ION

In a study by S.T. Stickley, puolished in 1669 by Aueri cen
University »f Jeirnt entitled “"Analygis of the Socio-economic
Fectors ass.:ias.d wita levels of Living of People in the Riral

Areas of Western Asim, Northern Africa and Southern Burope”,

it is stated: " In a study in Lebanon on hashish and ita

replacements, the findings showed that Sunflowers are not more
profitable than hashish. 0f the irrigated crops (whest,
lentils, potatoes, onions, beans and sunflower) considered

as repleccnents for hashish, none was found to be as profi-
table &s hashish, Possibly by double cropping (lentils with
beans), the net profit per unit of land could equal thgf of

hashish."”

OQur discussions with cultivatora of Sunflowers and otaers who

._\\
NG
LI N
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have intivcate knowledge of the local situation seemed to

confirm this view, It was suggested by sonme of the aresent

growers of Sunflowers that the current subsidy, although

very costly, wes not gufficient to entirely take them cut

of growing hashish,

At the scume tine, we found & very substantial segnent of

the agricultural puthorities arguing that water (irrigation)

weg tue besie problem and that in its sclution lay the

altinets oo -vv Lo on effective replacenent for Cannabis.

Having repard to tu.ese divergent viewpoints, perhaps it is

the right time tu cerefully review the cost of the present

progran, First of all, it should be gaid that even by the

application of the nost advanced and efficient technigues

for processing Sunilower products, cne could expect to
recover nore then a snall fraction of the subsidy.
If it is thus concluded that Sunflower production cannot

connete econonically with Indien Hemp, can we look for other
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alternatives? Recognized experts in the fields of zgronony

and woter resources are convinced that woter for irrigation
is available in the Baslveck-Hermel area, If these resources

are developed, then & nunber of viable crop alternatives
are pvssibic, which could effectively conpete with Cannabis

in finencisl return to the growers. This would pernmit the

discontinuance of the present sqbsidy nayaentsa,

The following are soue of the irvigated erops that would

be feasible., The ennualas ~ corn, Deas, beans, onions,
potatoes end otaer snnll gerden vegetables., The perennials -
fruit trees (apricots, plums, cherries, etec.), nulberry
trees, perfume (essential cil) plants, We were also reliably
informed that the recason the quality of Lebanese baehish
is su choice is that it grows in arecs where seni-srid

econditions rwveil. it was suggested to us that by providing

gufficient water for the whole region then the cultivation

of Cannabis would result in an inferior procduct becesuse of

the tendancy for the Indien Henp plont, wben provided with
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enple woisture, to sroduce stalks and thickened stens rather

than tender florets and leaves. It is from these tender,
gucculent parts which make up the corolla of the plant,
thot tetrahydrocannabinol ~ the wain physically active
constitucni - i wxiracted.

If the view of these authorities is substantially correct,
then the finel sclution is not necessarily linited to

su pplying only one gingle crop alternative (Sunflowera),

which presently with subsidy cannot agrononically coupete o8
g "cash crop" with Cannabis.

On this subject, the writer is very much & layacn ond tuere-

fore can do nothing ncre than oring this antter to the

gttention of all concerned., It is positively asserted that
adequate wrory supplies aré the key of the best, and nay very
well be the ultiunate answer to the problem of fighting hashing.
It therefore obviously follows that any contenplated sssistence

to continue this fight might bLetter be spent in this woy than
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on the approach which was the original objective of th'gézfv;‘%
’ P

survey —~ viz. & Sunflower Industrial Complex.

Sp then to be very definite and very specific, we strongly
recomnend thet a progran of water developuent using both
underground aguafers, by uneens of wells, and diversion
weters from the Oronte, through reservoirs, be initiated
irmediately.

Az & First step in such an underteking, =nd through the kind
offizes uwr' .- ceruation of sr. Fathi Shatilla of the
Ministry of Wuter wnd Electricity Supply, & propcsel has been
prepared, ir. Shetilla is eainently gualified to make such

o positive yroposal, e is o hydrogeolcygist who hes spent
the lagt ten years in woter exploration cnd developnent

in the northern Bekk's district - specifically Bazlbeck =

Hermel where Caniabis is grown.
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Republic of Lebanon

Oyffiee of the RMuses nf State for Administrative Reform _ 1 -
Center Tor Pubiic Ssetor Projects and Studies
(CPSES)

IX. OTHER PROJECTS TO ASSIST IN I:iPROVING
THE AGRICULTURAL ECONOMY OF THE AREA

We simnly nentioned that it was drown to our attention that
there are cuner wiys of immediately advancing the Agricul-
tural econonmy of the part of Lebanon where Cannabis culti-
vation is most prevalent. It was suggested that while these
would not directly influence the production of hoshish, they
might have an indirect bearing on the problem by roising

the whole econonic level of tle community. These then would
renove some of the present constreints which are counter-

productive and which force growers to eye the attractive

returns from & "cash crop" which is nevertheless prohibited,
a) buirr

Reference is hereby nade to an excellent study on the possi-
bilities for & 10,000 litre per day processing end cheese

production iactery in Hermel., This dairy project is outlined

in deteil in the report of FAO-UWDP experts from LEI., Agrer-
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August 1969, entitted Levelopuent Project of Heruel-El Qaa

region.

85,

89. “- \

90.

b) Fruit Drying

We were handed n recently coupleted proposal for the nanu-
facture of dried fruits prepared for and presented te the
Green Plan by Mr, C.G. d'Esdra, President/Directeur General,
Societe Internationale de Cooperation pour Realizations
Eccnonique et Soéiules (SICORES) of Paris.

IMite this schewe is not e particularly profitable venture
at present vrices Ior fresh fruit (apricots), it would seen
to wmerit soue cttention as there is an excellent nmarket for

dried apricots available in France,

X. SU.iiiARY AND CUNCLUSIONS

There are ten or eleven firms engaged in vegetaole oil pro-

cesasing aend refining in Lebanon, slthough six ere active

et the unonent.
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In 1969 they baondlel 55,000 tons of imported seeds nostly

cottonseed with lesser amounts of copra, groundnuts and

soybeans. For the first eight months of 1670, 41,000 tons

of oilgeeds were processed. The locally produced Sunflower-—

seeds amounted to 2,700 tons in 1969 and 1,600 tons in 1970,

G2, At current levels of production, about 10,000 ~ 11,000 tons

93.

of vegetable oils other than olive o0il results, of this 2,500~

3,000 tuns are blended with olive oil, The reunaining a,c00

tons ave aarkcered ag liguid oils such as cottonseed, Sun-

flowergseed cnd scyscans oile, There are also significant

quentities of refined ligquid oils imported such as corn,

groundnut and coconut oils, in addition to hydrogenated

and processed fats.

There is & large excess of processing capeeity both pressing

end refining. Only one quarter to one third is being used.

The pressing eguipment represents nll vintages. The more

recent uodels do a satisfactory job within the linits of
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pressing technology. The older machines are obsolete and

9L, As o resaii ¥ viziting each plant and efter extensive con-

95.

96.

sultation, certain technical and econonic problems became

evident. There are several places where inprovevents could

be made to increase efficiency and reduce costa.

The proccessing of the 1979 crop of Sunflowerscads was ob-

served and deficiencies noted, sarticulerly with re,erd to

the quelity of the weal. The processing variables were

reviewed in deteil and sone edjustments made but we could

nct escape the conclusion that oboth inadequete dehulling end

nieh ten.erntures were reducing the energy value and legrading

[ P~

the eminc-acids - the active protein nutricents in the meanl -

and thus reducing its value.

There were very ap_erent short comings noted in the matter of

guclity control and housekeeping. Specific recommendations

are offered in these areas.
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97, We zre of <. . .inion thet soue assistance should be given
tc this indastry, which if forthcoming will make it wmuch
more competitive as far as export possibilities are concerned.
These relate to !

a. The resent levy on inmported
oilseeds

b. The necessity of & snall tank
farn instellation

c. idandling and transport charges
as affected by locaotion

d. Cuality coatrol and liousekeeping
repulations

See Scetion IX1 - Assistance for the Vegetable 0il Industry

for conplete details,

98.

4 gonewhat nore curaery survey was made of the feed indastry.
Its technology leaves very little to be desired. One plent
in perticular, Phillipe Androos, stands out &s being a model.

It is 2 fully sutonated unit only five years old, equipped

and installed by 3ueliler 3ros. of Uzwil, Switzerland and is

reputed to e the figest in the Hiddle East.
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GG, The outstandingly distinctive feature of this industry is
the very fine operating arran;euents it has establishked with
firms of international repute, thus assuring itself of a
constant flow of the very latest technologzical "know-how"
pnd expertise im the exactiag field of livestock feeding and
erimal nutrition.

100.Attention i ‘roun to the very sreat interest in the use

seynezl as & consequcence of the rapidly
exzending poultry indus try. This bdrought us to a&n exou-
ination of the present processing nethods for oil recovery
versus the newer and nore versatile extraction technigues &s
related to uvoth soybeans and Suen¥lowerszed,

101,83y =depting this asocern oilsced technology, some very rezl
nenefits would result for tie Lebanese ininstry.

a) Cost savings &s & result of the ecomncuies

of scale
2} I:sressed yields of oil

¢) I.asroved juslity of yroducts

especially the neal
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I.creased export opportunities

e) Provides the possinility for the
production of relatively cheap

vegetable proteins for numan consumption
102, The subject of processing the Lebanese production of
Sunflowerseed and Sunflower nlant hy-products was thoroughly
stndied, As stated in the Introduction, we were particulerly
concerned to determine whether such an underteking, performed

Ly designing end constructing a separate operating unit,

b=

‘g.~tion with economic viability and show efficient

e

"Walone added" to enavle a significant reduction im tae
present subsidy being paid to the Sunilower jrowers, This
was not tie case because of the small profuction tonnage
evailable now, or expected in the future, relative to &
winimun~sized plant,

103, Alternstively, it is recor.ended that any future Sunflower

seed production be srocegsed Ly one or otber of the new




golvent extraction plants which cre to be instslled shortly.
Throunli processing the Sunfloverseed oy the latest technigues,
the "velue edded" will e incroased 9y “0%.

The short investipgations we were able to conduct on the
Sunflawer plent by-products, other than seeds, were not

very encouraging, iowevery this is pot & field in which

the reitor uns eay special kuowledge. It will be up to others
te {oilew 1. .-%¢ suaject, &nd pronounce definitively on its
femsinility. ur. Hizer El Yusseini has ¢ keen interest

in this wmatter,

Having concluded tiat a nSunflower industrial complex" was
neituaer technically or economicelly sound and weing further
informed that sunflower pre:action could nat conpete econo-—
mically with Cancebis, we stepped outside the terus of
reference as outlined in the Job Description and soughit to

cxplore other approaches and nethods to discourage the

cultivation of this prohidited crop.

N
4 : . ‘; \'ﬁ‘r
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While there 1g o very definite difference of opinion, the
weizbt of suthority seoms to sugsest that a number of viable

alternative creps could he offered to the present culti~

vetors of Ceanebis if sufficient water by irrigstion (wells

end reservoirs) were provided, In sursuing this line of

reagoning, we were aaly agsisted by kr. F. Shatilla of the
Ministry of water zad flectricity Susply. Ve expect to

attoch to this report nis very definite and specific

There were o couple of other proposels praed on the work

of experts irou otiuer agencies. These were broucht forward
cs further possible woys of improving the agricultural
ecenony of tiae region. These sre sinply added with a ninimum

of cowmient for the benefit wnd scrutiny of those interested.,

X1, RECOMENDATIONS

A, Reguiring outside assistance

1, Water for irrigation

s ‘\\
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It ig strongly recommended that the approsriate agencies

concerned give urgent attention to water resources levelopnent.

Funds should be immediately forthcouing in order 1o make &

gtart in supplying irrigation water by both wells (underground

water) esnd reservoirs (diversion water). In this nethod of

approach lies the ultinrate solution to the problen of

diverting acreage from Cannavis to other more wrofitanle

"eosh crona’y

2, Dairy - s2¢ report
%3, Fruit Drying =~ sSee report

%, HRequiripg only Lebsnese action

1, Remove the levy on iasorted raw pateriels to encou-
rage the expansion of the exporis of vegetadle il produects.
9. Provide a port site for t.e instellation of facilities
for receiving and dischorging pulk raw meterisls.
a) Tanks - for iiquids snch a&s oulk tallow,

parine oils, etc,




b) Siles - for bulk oilseeds such &s

soybeens, flax, colze, ete,

3, Institute guality and sanitary control stenlards

and inspection for edible 0il food products and the processing

thiereof.

4, Cratina: Lie present subsidy on Sunflowers for the

time being, wuti initiate & progranm of nhasing it out a&s soon
’ prog D g

ps possible after irrigation has been provided and other gub-

stitates for Cennebis wveconme viaule,

5, Iavestigate the possibility of the goveroment setting

up & conplete program for regulating and controlling the

sroduction and nariceting (distribution or disposition) of

Cancebis, similar to the plens operating for tobacco and

sleohol in stzer countries.

4, Provide ivon-clad essurances in the form of foreign

capital gusrcntces to encourage more joiot~ventures and

collaborative emtreprises financed by cutside capitel,

particularly as this applies to opportunities within the



- 52 -

vegetable oil wanfacturing industry. The feed nanufacturing

jndustry in Lebanon is &n excellent exemple cf the value

and success-of esllasorative veatures,

7. Every cttenticn ghould be given to effecting an

integration of forage crop cultivation end animel hugsandry.

The dischotomy that exists Yetween these two scgaents of

agriculture is very digtressing. The wringing to;ether of

these two will ce made casier when irrigatiorn is provided

en’ TiLher COUVED Crops, such as vetches, clovers and medics,

ere pade posaiusle.
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APPENDIX " A"

TEST FOR _RANCIDITY

The Peroxide Vzlae (4,0.C.5, I® Cd 8-53) has replaced the
Kries test. It has the adventage of detecting pfimary oxidation and
expressing it guantitatively as aa index of rancidity. Although the
Peroxide velue is not en absolute measure oé rancidity it has the

edditionsl value of being tie most simple.

As a general standard the following velues are currently

‘being used.

For crit- riis woing transferred to
the refinery cierations, & maximum

peroxide vulue of 5 mill-egquivalents
of peroxide perllﬂﬁo grans of sanple

3 - 3 milli-equivalents is congidered

nornal.

For finished, deodorized pil products,

& peroxide value of zero is norumal with
1.0 allowavle as maximunm,

. . - . . + . - .

4 . 0.C.S. 0fficial Method Cd 8-53%
Official 1960

Peroxide value
DEFINITION : This method deternines all substences, in terms of rilli-
equivalents of jeroxzide per 1000 grams of sample, which oxidize potassium
iodide under the conditions of the test. These are generelly assumed
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be peroxides or other gimilar products of fat oxidation.

SCOPE: Apylicable to all normal fots and oils including margerine. This
method is highly eapirical and any variation in procedure way result in
variation in results.

A,

APTARATYUS

1, Pipet, sohr, neasuring type, t-nl. capecity,
g, Erlenmeyer flausks, glass~stoppered, 256 ml,

REAGENTIS

Acetic ncid-chloroform sclution. Mix 3 parts by volume of gleacial
acetic acid, reagent grede, with ¢ parts by volume of chlorcform,
U.58.P. grade.

Potessium iodide solution, saturated solution of KI, A.C.S, grade,

in recently boiled distilled water. Mele sure the solution remains
saturated as indicated by the presence of undissolved crystals,

Store in the derk. Test daily 2y rdding 2 drops of starch sclution

to 0.5 ml. of the potassiunm jodide solution in 30ml, of acetic &cid-
chloroform solution. If & blue color is formed which required more
than one drop of 0.1N sodiun thiosulfate solution to discharge, discard
the icdide solution and preptre & iresh solution,

Sodium thiosulfate solation, 0.1,N, accurately standarcized.

Sodium thiosulfete solution, 0.01 i, accurately standardized. This
qsolution mey be prepsred by accurately pipetting 100 ml. of the 0.1 N
solution inte 1000 ml. volumetric flask and diluting to volume with
recently woiled distilled water.

Starch indicetor solution, 1,0% of soluble aterch in distilled water.

PAOCENMRE FCR FATS AND OILS

Weigh 5.60 z 0.05 g. of sample into & 250 ml, glase stoppered
Erlenneyer flask and then add 30 nl. of the mcetic acid-chloroform
golution. Swirl the flask until the gomple is dissolved in the solu-
tion. Add 0.51 of saturcted potessium iodied preferably using Mohr
type measuring sipet,

Allow the solution to svend with occesional shaking for exactly 1
minute and thea add 30 unl, of distilled water.

Titrate with 4.1 L sooiun thiosulfate adding it gradually snd with
constant and vigouarocus shelking. Continae the titration uantil the
yellow color uas almost disappeared, Add eca. 0.5 ul, of starch indi-
cator solution. Continue the titration, sheiing tne flosk vigomously
near the eandpoint to liderate all the iodine from the chloroform leayer.
£dd the thiosaulfate dropwise until the blue color hes just disappear.

NOTE : If the titration is less than 0.5 wl,, repect the detecrnination

wsing 0.01 N sodium thiosulfate solution,
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4, Conduct ¢ blank deteruinztion of the reagents deily, The clank
titration must not exceed 0.1 al, of the G.1 N sodiunm thiosulfate
golution. ’

D, CLLCULATION

1. Peroxide value as milliequivalents of _eroxide per 1600 g, of
sample

= S8 x N_x 10066
eight of sanmple

8 = Titration of sample

N w Noruaality of sodium thiosulfate solution

E, FoOCEDURE #08 ARGAJINE

1, Proceed eas directed swove in PYarsgraphs 1 through 4 after sreparation
of the szmple as directed welow,

0, Melt sauple Ly heoting with constant stirring on hot plate set on
a low hect, or &y ne2nting in alr cven at 60-70° C. iavoid excessive
heating cnd osarticsularly vrolonged exposure of 0il to temperatures
above 40° C,

3. When completely malted, reuove the sample from the hot plate or
oven and ellow to settle in a werm place until the squeous portion
and most of the milk sclids have settled to the Gotton.

4, Decant the oil into & clean beaker and filter through a Whatuan He 4
PEpET (or equivalent) into enother clean beker. Do not reheat
unless absolutely necessary for filtration., The ssmple siaould be
clear and bdbrillient,
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APPENDIX " B "

PERSONS C:EACTED IN LEBANGN IN CONNECTION WITH THIS SURVEY

NAME

H, Jawad

A. Clement

M. Nordwmo

P. 3akhchegian

%, El Halfawy

Tran-le~juang
#lalek Basbous
Michel Khouzami
Eicham Ll-Hage
Sami Salami

J, Gignac

5,B, dc Dowall
¥.I. Wood

Yves Tresanier

J.,W. Carriere

Nizer El Husseini

Gabriel Boyeagi
Alfred Feghali
A. Yazieck

Elies Touma

POSITIUN

AGENCY, BUSINESS
OR GOV'T, DEPARTHENT

PLACE

Resident Hepresentative
Deputy Representative
Executive Aduinistrative
Financial

Senior industrial Developn
Advisor

Regionzl Advisor
Presidcni/Director General
Ass't Director

Executive Comnmittee
Adninistration

Cenadian Ambassador
Comsercizl Secretary
Corytercinl Zecrctary
Ass't Comuzercial Jecretary

Second Secretary and
Vice-Consul

Director of Sunflower Proj
(Counterpart)

Agricultural Econounist
Administration
Director

Director General, Cereal
and Sugar Office

UNDP

ent
n

UNZS03

Plan Vert

Canadian Enbassy

L

ect
Plan Vert

L

Ministry of Economy

Beirut

t

L]

"

"

Baalbeck

veirut

i

Zehle

Beirut



E, Sava
Riad Sasde

M,Abesclah
T, Attalah

5.7, Klat
:2.D. Attiyah

W, Ladki
N, Emad

B, Buad

G, Bebechi
C.A. Mattar
Salti

Messrs.

1. loukarzel

©. Tawner

Nizem Ghandour
Rafic Ghendour
Z. Kurdian

¥, hinnpu

J. Sinno

M, Assayed

A, Addoun
A, Bemahs

Megsrs. Ghaoen

Minister ¢f Finance
Professor of Economics

Director of Industrial
Developnent

Bareau of Industriel
Developnent

Buareau of Industriali
Developnent

Director

fecutive Secretary

Président

tre . R |
Jice-Tresilent

ciienic
Tecunical lionger
Partners

Oilsced processor and
0il refiner

n

Choirman

Managing Director
lianager Production
President

ianaging Director

¥enaging Director
Jhpager

Uwners
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Governuent of Lebanon

Lesanese University

Ministry of Econorly

Ministry of Economy

Minigtry of Eccnony

Beirut

L

Tniustrial Heseerch Institute "

hgsociation of Lebanese

Indugtrialists

iluilieres et Savonnieres

NALEF EA4LD

Farsh Salti & Sons

"

Tripoli
i4.0. Ghondour & Sons Bdeirut
Purina Lebtanon (feed mnfgs) "

" "

Sinno-Jabbour (feed nfga. ) "

Assayed Agricualtural &

Trading Co, (feed mfgs.)

Vitasni (fced nfgs, )

Provimi (feed mfgs.)

Provinmi v



Phillipe Androos

Nejib Ghorra
E., uapgpe
S, Kssparian

Mehmoud lafez

George Saade
J.BE., Hardison

E. Schweiri

J., Kaazzaka

AN,

N.T, Daghir

D.W, Jrey

1,! T
Lgtie

¥azllab

Brookes
Toui

N, Ninmer

G. Akl
Stephen Fouad

J. Poudry

#H. Nahas

Puthi Shatillae

3attacharys

Menaging D
Owner
Director
Director

Bivector G
Secvrity

Impsrier S
Ford Found

Director

Seil Speci

Professor
Nutrition

Professor
Professor

Profeassor
end Nutrit

Manager
Menapger

Director

Diz

w

Agricaltar
(French 5

leaywer zad sunilower

cultivator

o A
L.l O

irector

enernl of

i oilseeds

stion
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Androos (feed mfgs.)
Ghorra Trading Co. (feed

Minietry of Agriculture

" "

Governnent of Lebanon

beirut
mfga o)

Lebonese Government Agri-
cultural Experiuent Station Terwol

alist Research Insiitute
of enimal
- AUB
of Poultry Sciences AUZ
of Ferage crops AUB

of Food Tecunslogy

ion

s

ist
ecielist)

%oyeal Dank of Ceneda

Bank of Anerica

Tel Awmera

H

i}

"

Animel Proiduetion Departuent

iiinistry of Agriculture

" "

Sunflower project

Director Iydro-Agricola U,ll. Developuent

Hydrogeolo

gist

lMinistry of water &and
Electrical Supply

Centrol Lab.Department of Public Health

Baslbeck

Knaisseh

deirat
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We also spent time with the staff moubers of the A,U.%T. Hxperi-
mentel farm at Haouchaeniad cnd tie Ford Foundation Farm at

Kiardoene. & numser of far.ers and vedouin were vigited in the

Chaat and El Gaa districte.

Republic of Lebanon
CiYice of the Minister of State for Administrative Reformt

Cuenter Tor Public Sector Projects and Studies
(CPS.PS)

PR
;

s



