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SUMMARY:

A factfinding ome person mission was made by Mr. Erik
J. Snellman, UNIDO Expert, Helsinki, Finland, March 11 -
April 7 1980 to the Yemen Arac Republic 'YAR) in order to
evaluate the possibilities to establish an integrated pulp
paper mill of small scale. Several different aspects related
to the project are handled in this report. So far, until
fiber resources based on agricultural residues have not been
secured in competitive price, there is not enough basic conditi 'ns
to support ihe project's economic viability. YAR's present per
capita paper consumption is about 2.2 kg/a and the country
already has a growing printing industry and some paper converting
plants. The goals {0 increase the literacy rate from the present
low 20% level calls for the es2ablishment of a national pulp and
paper industry which is possible in the Tihama Coastal regions
water courses, and valleys (wadis) bty using mainly agricultural
residues of new imported vegetables like cenaf, sugar cane and
sisal. On long range it has been suggesied that changes be made
in the objectives of the country's afforestaticn preogrammes.

zltogether 16 different recommendations have Leen made.




DTRODUCTION

The Yemen Arab Republic (YAR) has for several years been in
a continous economic and development boom. In the present Five-Year
Plan ending in 1981, ambitious goals have teen set for education and
industrialization. Among others this has resulted in the continously

growing need for paper products.

In order to save foreign currency and to establish domestic work
places, ike YaiR Government nas included in iis Five-Tear Plan- a
30,000 TPA pulp mill using cotton and maise stalk as raw material, to
be built in Zabid in the Tihama coastal area, on the road between

Hodeidah, a major harbour city, and Taiz, the former capital,(10.10).

UNIDO was contacted by the Govermment, and the undersigmed
was selected to carry out a one-month mission study commencing

11 March 1980.

The major target of the mission was to find out the facts necessary
to evaluate the possibvilities to establish a viable pulp and paper mill
in the TAR and also to review the possibilities to develop otmer paper

related industries (10.2 and 10.14).

Following are the findings, conclusions, and recommendations

resulting from this mission,

During the mission a car trip was made, Sana'a - Tai., - Hodeidah -

Sana'a, and an air trip, Sana'a - Hodeidah - Sana'a.




In this conaeetion I want %2 present mr anrvanitticns te +ha ntafr
members of UlIID0, TNLP, TR Covermnent different ministries and bodies
as well as representciives of private YiR incdusiries and trade, (10.74)




3, CCUNTRY SoSCRIZTICN:

le1e Zistorr, Zeorranhic, Politiecs, Po-mlation:

YR is located iz the South westera ceimar of the Aranian
Peninsulae To ize west the cowntry is confined bty ihe Red Sea,

in %he north, YR zdjoins <he kingzdom of Saudi iratias

In the South TAR bvorders in the ferritory of tle Iformer
Aes<am, Zastern anl ilen prosecieraies, wiich new fomm i Pgoplals
Democraziic Reodudlic of Temen, (South ZemenlThe teundaries in 3he
scuth and east ruaning in the desert area have not yet been officially
recoznized in the south and defined and demarcated in the east, Let-
ween the meizhbouvs. (10.5) This mey cause protlems in fae futwre

if 0il will be explored in tize terder 4isiricisSe

In antiquity, the area was called Aizbia Felixe It 2as i
famous 2istorye Cne of *he besi-gnown kingdems in the region was
that of Sheba, which lasted frem 350 = 115 3eCe Since *hen the
counsyy was rmled zmonj oiiers by Himyarite dymasty, <he Zthio-
pians, she Sunais, <he Zaidis, %ze Otlhcman Turks, <hie 3risons,
and SO one (1043)

-

.

From the recent aistory one can mention *he following 2igh-~

PP
igatss

- 3efore the revolusion in 19€2 the cowasry was praciicallr
insulzsed from iuc outside world in a polifical and comiercial
sense, The Imaam -ulcd population suffered the poverty wnder—
nutrition and poer acaltil, Zspecially the farmers. had additionall;

heavy saxation burden.

- 1362, Sentember 263h revolution s%arsel a new era » Ihe repu
vas oroclaimed., & civil war tetween “ie repuclicans and she

royzlis+ts raged aniil 1369, Ia the war were involved 2lso the

The agreemen renched detween these fwo parties was 2 comiromize
wish representatives from octh in the Geacral issemlly. Tae

previous ruling family was bdanned f{rom the counirye




~ 1972, ¥nyember 28%h, in Tripoli, the two heads of YAR AND
Rople Democratic Yemen signed an agreement of future fusion
of the two comztries, Tais wes suproscd to take place in the

near fusures

- Scuth Yemen, aftcr the British pulled out of Aden, has esiablished
a Goverament far to left. The greaier part of the commercial
and indusirial enterprises have been nationalized, however not
the land ownership. The relasions wish Saudi iralia have teex
inproving latelye EHigh level discussions are being held,

-~ 1974 a military coup took place in YAR.

- 1977, Octoter, YAR president was assassinated,

- 1978, June, YAR president was killed b7 a2 bomb transporied in
brief case Trom Scuth Temen,

- 1978, June, iwo days laier, presideat of Scuth Yemen was killed,

- 1978, October, an attempted coup against +he president of YR

failed.

- Today YAR is ruled by a lilitary Covernment. Yo definite date

for zeneral slection has been sete (10.3)

1,2, Area, climste, hydrolozr, population:

YiR has a total area of abtout 195000 sqgkm, mostly mountaineous.
The main watershcd runs from north to south, almost parallel to the
Red Sea, dividing the country into two parts, the western half, the
water courses of which drain west-wards to the coas‘a.l plain of ta
Tihamah, 2nd the castern 1alf, the "wadis" of which drain either
. southwards or castwards.

Te western half of YAR can t¢ sub—divided ia%o “hres major rnnsz,

which are also arranzed parallel to the Red Seas

a) Tihamah coasial plain or Westernlow lands (0 = apore 500 m)
b) Western mid lands (500 -~ 1500 m)

¢) Western hizh lands (over 1500 m)

eos/




The glinete of YAR is determined by +he Rmmirvlsg zeosrapnins
location and by the articulated reliiof which rises from sea level

%0 an clevaticn of 3700 m, within a distance of only 1C0O kme

From llay to Scotember the climete is meinly influenced oy
moist air massess of the monsoon circulation system which flow
from the southwest:. sgainst the Yomen high lands and cause 4deavy
prooipitation in the mountain slopes exposcd to the west, mainly

acove 1500 me

From Octover to February dry air masses originating from the
central Asian Anticyclone are the main reason for the clear and

rainless "winter” season.

The main precipitation cccurs i1 the arca of Ibb and on <he
rain exposed slopes of thc wesiern 21igh lands which drop abruptly
to0 the Tihamah coastal nlain,

Mean monthly temperaturcs ¥ and average annual rainfalls are the

following:
Table iloe 1
Area Altitude Climate Tempe Rainfall
0 type °C mm
Ae Tinamah 0 - 500 tropicel 22 = 35 0 -~ 300
B, Westem low sub—

and midlands| 5002100 tropical 16 = 26 200600

Ce Highlands 1300-3700 temperate 10 - 18 200 - 1800

D. Eastem low sub-

and midlands| 8C0-1800 tropical 16 - 25 0 - 4CC

YAR main watershed rms parallel to the Red Sea at a2 distance
120 = 150 km from tic coast 4thus dividing *he couwntry into two

major hydsogrefic 20nes,

oo/
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Tho seven major wator csnure:s ("wadis") running westwards to Tihamah
collect their water from the stecp scarps and {low in deeply eroded gorges
Before the wadis discharge ticir floods inte Tikaman plain, they have to
pass through stcep narrows formed by the foothills.

There are Iistinguished three types of surface flows: the flood flow,
(60 - T04), the pest~flood flow (25%) =nd the base flow (10%) from the %oial

rm off.

Sstimated hydrologiczl flow paths are $ie followings

Tadie Yoe 2

Component dry year Averzge year | wet year
om mm mm
Rainfall 100 400 700
Evapotrans-
piration 85 2C0 255
Run off 10 185 365
Ground water 5 15 4C

The population de facto of TiR ia 1980 is cs3timated to e 5.2 millionm,
annual growth rate is 24000.Estimated numicr ¢f long-term cmigrants at the

same time is 175,000 and of short-time cmigranis 575,000, or totally 750.C00,
These are mosily in 3audi irabias The cstimated population of South Yemen

is about 1,5 million, de facic.

Y:R pepulation is guentitatively dominated by young peodle, 35%
from inhabitants 2re under 10 years, 4T under 15 yesrs 2ad 67% uander 30
ycarse Life expectaincy at birth is telow 40 years,

From the total TAR labour force of about 11 million is about 735
working in agriculture, forastry, etc., about 3% in industry and a2bout 20%

in services,

Rural population is estimated to be about 89% and urban pepulation

about 11%,

e/
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At present time the growth of cities is however remarkable. The

major cities are the following:

Sanata ,.Capitzl, about 400 - 5C0,000. inhabitants -

Hodeidah, major port, about 100 - 200,0CO "
Taiz, former Vapital, zbout 100 - 150,000 n

All the ofher cities, like Zabid, Ibb, Bajil, ctce., 2ave the

pozulation delow 50,C00,

The greatest population concentration is in the rural villages
of Ibb - Taiz area, (10.5)

Access to eleciricity (1975) had from the %otal population

5% but in rural arcas only 1%

Adwlt literacy rate (1976) was only 10%, primery school enroll-
ment however beinz 27%,

Access %o viped water was in 1976 not high either. From the occupied
dwellings was without piped water 914%.




Se3. ZEconomics

G -

GNP per capita in 1976/77 wes £ 320,
Gross domestic product in 1975/76 in market prices was

the following:

Table Mo.3

. | Annuzl Growth
Item g =ill, % | 1969/70 = 1975/76
€, constent orices)
GDP, total 1.157 100 8.5
Agriculture 572 45 8.0
Industry 118 10 9.0
rade 271 23 11.0
Government 113 10 1C.C
Others 137 12 11.C
-
Balance of nayments has developed a2s follows:
Table ["0.4
‘ $ million
Item
1973/74  1974/75 _ 1915/76 _ 1971/78
Export of gzoods,(Fob) 14 13 12 16
Inport of goods,(CIF) 164 258 382 73C
Trade Deficit ~180 =245 =370 =711
fon fzetor services, net 14 17 21 -3
Pzetor income, net 117 203 479 889
Yorkers remittances, net | 112 161 457 C42
Investment income, net 5 12 22 47
Balznce or current income | =4S -25 130 175
Gross recerves 8¢ 187 473 920




- 10 =

Merchardis orts 1975/76 = 1975/7

Cotton and cotton products . 5T
Coffce 18
Zides znd skins 129
211 othcr commedities 17;5

TOTAL: 1006

Rate_of Exchange

Since Fcbruary, 1973 According to the Central Bank the

S g 1,00 = YR 4.50 ix;?a.tign rate during the fiscal year
endi une 1 .

YR 1.0 = USE 0,22 78 Juse 1979 was 22%

1 7Re = 100 Y Fils,

The welldoing of couniry can be said to be pre~dominanily being
causcd by emigrant workers remitiances from oil producing coumniries. It

has been said then to be exceeding 1.7 biﬁ_ion Uss 1979,.(= 1.700,000,000)

TiR itsclf has no officially confirmed oil rescrves, Heither any

other remarkable naturzl resources. Some coal deposiis cxist,

Because of huge remittance tiere is a aizh and inereasiag purchase
power in YAR, Thuis has caused rising prices cspeceially ia real estate
business/labour price, rents, scrvices, qet (the favourate of Yemenies, a
mild narcotic shrub or smal tree, whose top leaves are chewed in the after-

noon qat sessions through all society classcs) ete, : -~

However because of under developmcnt of taxziion systems, the
Government beodies do not seem to have meney snougzi 4o improve their low
level promises(especially 4iosc occupizd by foreign cxperis) and hire
enough skilled workers requesting high salaries. The massive help
in form of funds and favorable loans from fricndly countrics have a2ssisted
Government greatly into efforts to lift the couniry from under-develioping
stagze to its present lovel, Taking into the account the nwaber and
political colour of tiese friendly couwiltries one cannot avoid the con-
clusion that the Govermment and its forcign policy leaders have suensszfuli,
been able to maintain the foraign policye (10.4)
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BASTC CONDITIONS MGR FJLP AND PAPER TNDUSTIX

Fiber Resources

The paper is made from pulp. chemicals. additives by formating a
contiruous thin web usuully with the assistance of water.

By £ar the most irnpertant elements from these is ithe pulp, which is

the common pomination of accumulatior of fibers. The fibers can
originate from wood, cgricuitural residues or they can have artificial
nature. In wood and agricultural residues, the fibers are beund together
with lignin. In the pulping prccess, the fibers w#ill te seperated from
lignin and each other by using heat-and mechanical energy and chemicals.
If only energy is used, there is in a question mechanical pulping. If
also chemicals are used, in the question is the chemical pulping.
Numerous amount of combiration exists.

The amount of fiber in paper depends upcn the quality of peper, but
normelly it varies between 60 and 904, The so-called yield of pulp in
chemical pulping is usually 40=50% and in mechanical pulping 80-90%
from the dry wood or agricultural residue dry weight.

Water Resources

The water is the second most important element in pulping and paper
meking. The whole process can be said to be water adding and water
decreasing and the fiber-water slurry transportation. The requiremernts
set to the water quality and its continuous transportation by pumping,
screening, suctioning, evaporation, etc. is costly and therefore plenty
of efforts have been made to reduce the amcunt of water in pulping and
paper making, Circulating the so=called mill white water is one of the
ways and means.

When plamnirg pulp and pepermill in YAR conditions, we can prolicicarily
assume the specific water consumption to be achieved would be

=in pulp mill 100 cmm/ton of dry pulp

-in paper mill 50 cum/ton of pager

The above specific consumption figures mean the following absolute cune
sumption in different sizes of mills.

[ooo




Table No. 5

Production Water Ccnsumption
Arrreal |Daily | 1p Mill Mill Total

tons | tons cumZdaE 1/min 1/s | cum/day 1/min ) 1/s
10,000 30 3,000 2,000 33 1,500 1,000 17 50
20,000 60 6,000 4,000 67 3,000 2,000 33 i1C0
30,000 90 9,000 6,000 100 4,500 3,000 50 15¢°
40,000 120 12,000 8,0c0 133 6,000 4,000 67 200
50,000 | 150 15,000 10,000 167 | 7,500 5,000 33 | 250

]

It would no%t be impossible to pump this amount of water from urderground.
However, the water consumption is that high, thet tempting to use surface
water is great in order to leave groundweter for more important use.

Related with water usage is waste water offluent disposal. Paper mill wezte
water can be cleaned and used after that for example for irrigation. How-
ever, pulp @ill effluent s usually more or less - depending upon the chcsen
pulping process— contamirant. Therefore the sirict rules in industrial
countries for environment protection have caused that the mills have been
fo.zed to build up very sophisticated waste water handling systems. These
systems can consist of sedimentation tarks, zeration basins and finally
biological troatnent in order to reduce “‘he biclogical oxygen consumption
in the waterways down to the zinimum,

Although's there does not seem 1o be any such kind of rulss preveiling in
YAR so far, the ethics of consulting western engineer dces not allow that
the effluent of ;ulp mill will spill the small groundwater resocurces in
the mill area, Therefore, tke mill design calls for the latest techno-~
logy of the field,

4. 3 Mariet

Cne very important element in papermill design is the merket of paper. A
very good rule of thumb is that in developing countries, at least 2/3 from
the planned papermill production should be covered by domestic consumption.

Usually any feasibility svudy should include the relevant maTicet study con-
sisting of desks study and field survey. The study should give the answers
to the questions like:

~the amount of printing presces and the amcunt and grade of

paper they are using;

foos




~the amount of paper convelters and the amount awmd grade of
paper they are using;

~the amount and grade of printed paper ard converted paper
preducts imported;

-the prices paid;
-the trends and forecasts, etc,.

Usuzlly the paper consumption per capita ir dev3loplngcountries is very
low compared to the figures of ir lustrialized western countries. In the
following table are some figures from the year 1977.

Table No. 6 .
! Country Consumption per Capita

UsA 273

Canada’ 191

Sweden 195

England 124 Average 81 kg/a

Albania 5 ,

USSR about 32

Of 41 listed countries in Asia and Cceania, only three: Australia, Japen

and New Zealand consume, per capita, over 100 kg/a and only three others
exceedad 40 kg.

Excluding these, average consumption wag only 6 lcg/a. India and Indonesia
consumption has only over 2 kg/a.

In Africa only, South Africa exceeds 40 kg/a. The rest had the average only
of 4 kxg/2. In latin America, the average is 22 kg/a.

It is difficult to determine what is the minimum for reascrable development.
The levels of 100 kg/a or above obtained in developed countries cuntain
significent quantities of peper used for packaging and cosmetic purposes.

A level per capita of 30 kg/a. appears to be the ainimum to achisve literacy,
adequate commmication and educational levels; 40% kg/a is a desirable ob=~
jective, however, because it allows some element of packaging for jndustrial
or export purposes. (10.6). /
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In the country like YAR,this level would meean with the different popu=-
latior tke following quantities and CIF values in amillicms of Rials anti-
cipating the average CIF value for paper US$700.

Table No. 7
} Per Capita Consumption | . Tue.
|  Population kg/a ton/a ST RApe
¥ 5, 200, 000 20 104,000 325 '
6,000,000 30 180,000 565
! 10,000, 000 40 400,CCO 1,270

One mey compare these figures with the YAR's export value of 85 mill. rials.

Cther Besic Facts
Additionally pulp paper industry establishment needs *he following items
~ land area
- chemicals and additives
= intrastructural developments, like housing, roads, health cave,
schooling, religioms institutions, entertainment and sports facilities,
energy service, transportation, etc,
=xnow=how ard technology transfer
-meragement and marketing skills
~skilled and unskilled labour
=capital

From the capital needs one can say thet pulp and peper industry is very
capital intensive industry., The total investment of integrated pulp and
peper mill varies at present time in developing countries £rom US$1,000 =
7,000/armual ton., Estimeting in YAR conditions with proper design, the
requirement to be US32,000, one can assume that 10,000 +ton pulp mill

integrated with 15,000 ton paper will cost totallyabout 25=30 million US
dollars.

FINDINGS DURTYG THE MISSION
forests and afforestation, Fuel question

YAR has totally 1.6 mill, hectares ~lassifiod ns :crast land. Howcver, all
forest has been depleted during the hundreds and thousands of years. At
first on account of construction, later for fueling purposes, The only
thing that is left, are some lonely EBucalyptus and Acacia trees, mostly
in parks, and different types of ghyuts scattered a2ll over the country,

[oos




The depletion oomtimues for fueling purpoees. Tue camels are widely
used to carry fuelwood from deserts to the intermediate storages on the
highway roed-side, from where the camel caravans and the trucks carry the
fuel to the market places in villages and towns. (10.4)

This fuel wood is extremely expensive. Cne small trucklcad. consisting
of about 4 c=a. costs in Senat2, TR1,600. In intermediate storage areas,
south frem Taiz about 40 km., cost of lower quality thin wood about

TR 150/cun.but high quality thicker wood abovt YR 300/cum. According to
the s2lesman, local farmer, the price should double in Taiz tecause of
high transportation costs.

te that 1 wood ce "ag delivered™ would

ab 400 or YR 600-80C/ton wood as corresvond
150/ton wood, This £i can be ¢ red with for le
Scandinavian mills wood cost of about USSS0/ton wood. In other

words the difference is triple.

The depletion continues also thet way that rural farmers?! females seem
to cut and yproot the shrubs on the highway sides,

When one adds here 10 mill, sheeps and goats of the cowntry, which will be
cut to a common grass of villages, there is no wonder, that in most places
the humus layer of soil bas disappeared ard finally even mineral=-layers are
suffering tecause of erosion caused bty heavy r2ins and wind,

Ministry of Agriculture has a2 small Forest Department,4otally four persons,
taking care of afforestation programmes, which are 4 under development

and starting 1980,

1. World Benk Aid No. 1, Taiz-Ibb Area, totally 500 ha/4 years, mixed specie
2, World Bank Aid No. 2, Bodeida area, totally 800 ha/4 years, mixed specie
3. Germen Aid, South from Senafa, totally 440 ha/4 years, mixed specie

4., British Aid, East from Sana'a, totaly 430 ha/4 years, mixed specie

There are in the country totally 4 nurseries, where 40 different species 2are
under testing. The aforestation is expensive in YAR. Programme costs

200 men/days x 80 rials or YR 16,000/ha excluding the land price. une

may compere this figure of about US33500/ha with scandinavian planted forest
land including the price of land, of about US$ 500/ha.

The objectives of afforestationprogrammes are fueling, soil improvement,
sand during prevention, cattle feeding =~ but not any forest btased industry,
(10.14)

[ooo




The FAQ forester is a=msisting inafforemintioprogramme the Ninistry of
Agriculture Forest Depertment.

Assuming that suitable Eucalyptus o> othe. specie can be planted and
reserved for forest industry, one may calculate the yield/ha to be about

rotation
6 tons a2s dry wood bl time being 15 years,

Assuming that 504 from yield would go for lumber and plywood industry,
504, for pulp industry, oze may calculate that a2bout 40,000 ha forest

is needed to satisfy the 50,000 ton/a pulpmill, when pulping yield is
4%, ZFech arnuzl harvesting would require new plartaticns of atout the
same amount of hectares,

Although atforestationwould reach the above huge dimensions, it is self
clear that the household freling problem in the country has to be solved
first before one can expect any supnlies from forests to the pulp industry,

Ore solution for this could be domestic oil, or coal, government subsidized,

imported liquid gas or kerosene or charcoal or rural electrification.

Anywey. forest fiber supplies cammot be exzpected to take place wntil after
30~40 years.

Froom the existing forests, a potential £iber resource is only palm tree
leaves, Maln trees seem to grow in Wadi areas, South of Taiz and North of
Hodeida and obvicusly also in other wadis. At the presemt 4ime the farmezs
geem %0 use these leaves 2s roofing materials in their huts, 2nd glsd for fuel.

a8 well,

There was no possibility during the mission to estimate the amownt of the

excess leaves in tons,but with good resson, it can be assumed thai these

leaves could form only 2 marginal portion of the possible pulp mill's -
fiber raw materials.
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Se2. Agricultural residues. new plantss
TAR is the 2gricultural land, It has applied labor-intensive
and sophisticatzd agricutural %techniques for centuries on the slopes
of steep and rugged mowmtains, TAR farmer spares no effort fo gz2in
maximum profit from the scanty rainfall for tae cultivation of his

crops cven on the most difficult terrain.

New opportunities for work in the neighbouring oil-rich
countries already preseni dangorous cempetiticn for traditional

agriculture with its lzbour - intensive methods.

Por the irrization the farmers have used several methods,
like spate irrigation, spring irrigation, traditicnal 1lift irriga-

tion and mocderm pump irrigation.

During last years several feasibility studies hove veen mads
by Government for wide irrigation sysiems construction in dilferent
wadies, especially in Tihamah areae Some of these plans are jn the

implementation phase,

The total area of the cultivaied land was estimated in
1976/77 t0 cover 1¢515.000 ha.From this the mirnfed land comprises
by far the largest portiom, 2ppre 1.,277.000 ha (= 84%). Thae spate
end pererially spring-irrigated areas are osiimated to cover
120,000 ha (= %) and 73.000 ha (=F%) rcspectively,

The pump irrigated lamd covered only 45,000 ha (=3%) but
thais part increasesfrom yezr to year.

Out of a total land area of appre 20 milleha only 7.5
(=1.5 mill.ha) are *hus regularly cultivated, Sometimes, during high
rainfall scasons, an additional 2 mill.ha of marginal agriculturcal
12nd is culsivated, 'hen woody vegetation or sirub covers 1.6 milleha,
thepe are left about 15 mill, ha (=755%) rocky, momtaineous and semi-
arid range lands with very sparse vegetation.

From the crop procduction about 90% is covered by food grains,
i,c, sorghum, millet, whecat and barleys Tho rest is covarsd By potatoss,

grapes, fruits, coffec, cotton, gat, etce

os/
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The most profitable crop to the farmars is said to be nowedays
the gat, laber intensive cotion cultivaiion has decreaseds 7Qut has taken

1and f-om coffcee (10ede, 10.5)e One ha of qat land produces 300,000 -
40G.000 YR/a!

Crops account for atout 75% of the agriculturzl sector's output
velue, some 20 is from live-stock, 4% from foresiry aad 1% from fisaeries.

Livestock ostimates for 1977/78 were:

Table Noe3

Species [ Anount, heads
Cattle | 840,000
Sheep and goats( 70%,/104) 10,400,000
Camels 1C5,0C0
Horses 3,000
Donkeys 700,000

Arez =nd production of cercals for 1977/78

Table :f0e9

Specie Prod, Yield Area

1000 ten | ton/aa 1000 12 '
Maize 54 0,8 64
Millet &
Sorghum 564 Qe6 922
Wheat 46 0.8 60
Barley 33 GeT 56
TOTAL 702 Qe 64 14102 :

Toere is no official statistical figures for stalk (straw)
production from the above cercal fields, Howover the matter has
baen hondled in some irrigation studies mele for maintain plains aad
wedi Rima in Tihamah,

Ceee/
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According to them, Fodder Straw) 4Ty matter yields of crops grown cm ‘he
Montenc Flains, is the following ia kz/az. (10.12)
Table No. 10

g Yicld level kz/na, fodder !

Crop ] Irrigated Rainfed

tArea 1| Arca 2 [ Area 3 | Arca 4 | Arca 5 ATea 06!

Barley straw x/ | 14850 1,125 .500 6C0 45C 225 ’
Wheat straw x/ 1,800 | 1,250 | 1,125 . 6T5 .450 225
Tellow scrzhum stalkf 4,500 3,500 3,0C0 24500 2,C00 -
Yellow sorshum leave? 450 350 .aco 250 22¢ -
Red sorghum stalks - . - 3,000 2,000 1,500 800
Maize tops 1,200 1,000 - - - -
Alfzlfa 16,000 | 13,000 6,5C0 5,000 3,500 14500

x/ Estimated on basis of T5% of siaied zrain weight

The grain yields from the same areas were iae following, /ha.

Table Noe 11

trep — Yield leovel kg/'haL zrain
rrigated Rainfed
Arcz 1 |Arca 2 Area 3 | Apoas 4 Areg 3 |Area 6

Barler 2,200 | 1,500 1,200 800 600 300
Wheat 2,400 ! 1,700 | 1,500 90 4C0 300
Tellow sorzhun 1,300 | 1,2C0 1,0C0 700 500 -
Red sorghum - - - 7 500 200
Maize 1,600 | 1,000 - - - -
Alfalfe - - - - - -

Alfalfa is cultivated merely for animel fodler,

Barley and yecllow scrghum were in <ie studied areas Ty far the two most
important zrain groups in terms of total yield producing approximetely
60 af tha iotal cercal ouiput in the arcae. Wheat and red scrghum each
contribute approximately 207

Yellow sorzhum has by far the most important fodder crop and accownted for
4%; of the total dry matter produced,
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From the {igures one can conclude the importance af irrigation to *ho
grain znd fodder producticn.

In the szme study (10.12) also has been listed commodity prices 2t farm
gate and in average 1975/76

Table Moo 12

Aver. 1975/76,1R/ton Famm gate, YR/ton

Crop grain fodder grain fodder
Sarley 1350 940 .ac7 750 ‘
Yheat 1,375 940 1,163 750
Yellow sorghum 1,362 - 1,158 -

- stalks - .900 - 720

- lecaves - 1,0C0 - 8co
Red Sorzhunm 662 583
Haize 1,125 - 956 -

- tops - 1,210 - 970
Alf2lfa - | 2,000 - 1,600

Farm gate prices arc 15% lower than 8Verage prices for gr=in and 207 for
Todder respectively,

Because of nigh transportation costs the sorghun staliss in Sana'z cost
even 7 rials per bundle and in Taiz 5 rials per bundle. This gives per
dry- ton approximately YR 2,000 in Sena'a z1d YR 1,500 in Taiz, in ¥arch 1980,

Using as the average straw pricc of YR 1 ,SOO/dr:-,' ton; delivered +to the
pulp mill and estimating pulping ricld to be 45%, one will get for the raw
material price - K -~
B.2:00/ten.pulp = USE_730/tor sulo
This is extremely high fizure compercd for example with Scandinavien, inter-
nationally high, pulp wood zrice of about USS 20/ cum, corresponding approxX-~
imately
[R.5340/son e = U5 4 120/40n gulp
The high price of fodder straw in YAR is not caused only by high production
costs but also because of the market situation. There is too little foddor

for animal feeding, According to Uinisiry of Agriculture and FAO's local
representative, the cattle is starving and nil-producing in many planes in

[ooe

the country.




- 21 -
Therefore no excess amownts in competitive price from tio counfrwts esti-

mated total strew rroduction of abow’ 4-7 million tons for mulping -urmoscs
is avsilable. Aad if there would be, thesc amounts most probably would go

for houschold fueling!

Jew wzys and means are needed to satisfy the raw material need of pulping

industry.

ow Plenss {Specic)

=

4is the suiteble land areas are scarce in tic couniry, water resources have
o be saved an? foddor -and fuel- usazes compete leavily witlh pulp-aill
fiber usage, %hc pulping fiber production should e tased on such plants,
which

- arcncst productive per ha

arc not necding vest cultivated lxmd

- are not needing too much irrigation

- are prefercbly not usable for onimel feeding and can te
prevented to be used for fu»ling.

In the following arc described some of most premising new plants, (10e7)

Konaf has trodiiionally been grown as a crop fibre for the manufacture of
twine and rope. For those purposeses, only the bast fibre, or about 20%

of the total weisat of . the dry stalk hes been useds (In foct, afier seiding,
wasling and processing, the bast fidbre, the total yicld of dry fitre has
been as low as 10%). This has been then 4uc raw meterials of (jute) gwmy
bags. The remaining portions of the stallk have been discarded, consisting

of very short-fibred, woody material cad some pithy material.

Since the bast fibres arc relatively long, tle use of fibres or fibre ribbons,
2s the material comes from thc decorticating machine has been considered in

2 aumber of comntries s a source of long-fidbred pulp 4o be mixed with
short-fibred pulp such as bagasse, Howevor tis high cost of producing the
konaf fibre alone has ronfered it unccononic for pulp and paper productiona
The best fires of kenaf vary from 1 40 10 mm in lengt: with an average of
about 2,5 mm, which is considerably longer than hardwood and is comparable

$o the fivre length of softwoods, Kenaf fibres are a2lse more narrow than
wood fibres and are excellent from the quality standpoint for practically

any grade of peper. Unfortunately however the woedy fibres from the kenaf
stem averaze only about 0,5 =~ O¢6 mm in length and the chiemical pulp produced
from this fraction has oxtromely slow drainage characteristics and is of

poor quality for any purposce /
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In the reseaxeh work af U,S. Department. of Agricwlivmn, 3m Tredbeen Regional
Resecrch Laboratorv at Peoria, Illimois, it has been found necessary to first
separate the two componcnis, which are vastly different in physical
characteristics, before pulping. ‘hen each can be trected separately

wder approprictec conditions for the type of pulp for which each might

be specifically suitables In this connection the possible use of the

woody portions of the kenaf stem for production of mechanical nulp is
particularly appecling because it may very well be used as part of

newsprint furnish.

The future use of kenaf for nroduction of newspriat a2zs some exciting
possibilities, In fact, by separating the two components before pulping,
the entirc furnish for a newsprint aill might even be obtained from
kenaf, The bast fibre, comstituting 20 - 25% of the dry weight of the
kenaf could be used for the chemical pulp component and the woody material,
75 - 805, could be used for thc mechanical pulp component, This possibi-
1lity should be particularly attractive for the small newsprint mill in
developing cowmntry like YAR,

In extensive planting %ests in vazious Par¥s of USA, the yields of from
4-20 tomnes per acre, dry material, have been achieved.

in
The agronomists working/the ficld say +hat 20 ‘tommes per hectare of dry

material is a reasonable amnual yield. (10.7)

More than forty bagasse pulp mills of substontial size -~ most of them
integrated with paper mills - have been built during the last 25 years,
Production vary from 100 - 300, tons/ day, In addition, there arc at lcast
fifty small begasse pulp mills, production 10-25 tons/day,

‘Bagasse pulp is produced in all 20 ocowntries.

-agasse das a distinet advantage over tic other non-wood fibres in that it
involves no great problem of collection, Tuec costs of collection, crushing

and e¢leaning the material arc bomme by thie sugar oxtracting process,

There is o wide range of types of bagasse pulp produceds These vary from
the very high yield mechanical type pulp used for insulation board <o the
highest quality, hizh brightness bdlecaciied begasse pulp used for high
quality tissue, printing and writing and newsprint papers, and bleached
paperboard, When it is considered that in some areas the amnual yiold of
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dry bagasse per hectare is in axcess of 10 lumneca, with as muoch as

9 tonnes of suzar per hectarc token from the same land, it is not Qiffi-
cult to wnderstand why sugarcane growing, in any loand, which is suiiable
for it, gives onc of tie highest returms of any agriculiural crop. (10.7)

Sugar industiry 2gain produces as subproduct, molasses,which could bte particularly
interesting for YAR as it can be used as raw material for mrotein

(TORULA and PEKILO) mroductionl Protein agzin mixed with soyabeans cnd

fishmeal is an excellcat cattle fodder.

From thc other aew nlanis which could have potential in 7AR, especially

in Tihama cozstal area, one ’my mention also sisal, whose leafs are used

for pulping rew materials for example in Erazil,

In the followinz tzble arc listed some ncn—woody and woody fibres and

their estimated anmuzl yicld in 4ry dormnes per heciare.

Table Moo 13

Specie Hon-wooly Weody zz:izs/i’iad:v
Alfalfa z 1¢5 = 1640
Barley x 0e8 = 1.0
Sorghun z 242 =~ 540
Yheat x 162 = 145
Kenaf x 6.0 - 20,0
Bagasse x 4,0 = 10,0
Siszl x ?
Eucalyptus x 6 -8
Gmelina Arborea x 10 = 12
Caribbean Pine X 5 =17
Southern Pine x 6 =28
Scendin. Pine x 1-3

|

The yield is zreatly depending upon +the irrigation, fortilizing an

soil conditions, ctce

foes
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Alfelfa, which already ia planted in YiR for animal fodder kas in some
conditions kigh rield and it also could be used for pulping.

However kenaf and bagossc, wiich are not fodder and which have very
high rield,lock the most promising row materials for YAR pulping
industry. They arc not cultivated in YiR. Sugarcene ias becrn wmder

minor testing according to the verbal informatione
The following table gives the indication how big areas of cach plant is
needed to satisfy 10,000 tons annual pulping nced,

Tae pulping yicld aas been estimated to be same, 455 (chemical mulping)e
One may note, that in mechanical pulping the yicld might Ye 80 - 90%.

Table 14

Nonwoody Yield, aver., | Cultivated area need for
fibre specie dry ton/ha 10,000 tons/2 pulp mill
Alfalfa 8 2,800

Wheat 1 22,000

Sorghum 305 61300

Kenaf 13 1,700

Tagnsese 7 3,100

Wide $est plantations are nceded in similzr conditions in order ‘o

evaluate the exact figurcs and the order of superioritz.

5¢3 Market
There was no possibility during the short mission time to make any detailed
mariet study., However the major points and rough.-estimates as well about
quantitics and grades as prices could be made,

5e¢3¢1 Printing Industry
For this subjcct one earlier study (Requirements of llodermization and

Expansicn of Printing Indusiry) of UNIDO expert, issued in llay 1976, was
aveilables (10.11)s However +he study did not mention with one single word about
the paper used in printing presses, Also it came up, that lot of changes in
presses had happened since 1976, During the visits to Taiz and Hodeida, it

was possible to visit some of the presses for gathering the informotion of

paper usage. This was also done in Sana'a.
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Tsble 15 Private presses in YAR,

Fe. Name of the Press City Type of Work Labour amount Paper usage est.
grade, amount
Dar El-Ahly Preas Sana'a Commercial 5
N Dar Al-Hadid Press Sana ta Commercial 5
i Ear El-Kodssi Press Sanata Commercial 8
de El-Haditha Presa Sanata Commercial 1
) El-Shiah Press Taiz Commercial 5
¢ Saba Press + Branches Taiz Commercial 5
1 Thabet Abd El-Qelil Taiz Commeroial 70x100 cm, 50-TO qu
Exercise books 70x100 cm, 220 g/8
Lodgers, onlendars 16 100440 tons/a + 20 tons a
3 Peoplets Printing Presa Taiz Commercial 15 70x100 cm, 50 g/sqm
70x100 cm,235 g/s
appr. 20 + 6 tons}g
Q FEastern Trading Press Hodeida Commerocial
‘0 Al-Fateh National Press Hodeida Commercial 12 70x100 cm, 5——60 g/sqm
appre. 10 tons/a + 3 tons/a
1" Al-Nahdah Printing Press Hodeida Commercial
12 Assalam National Printing Prees Hodeida Commercial
13  Mouin Printing Press Hodeida Commercial 7 70x100cm, 70 g/sqm, wood free
300 g/sqm board
i4  Almahdah Printing Press Hodeida | Commercial appr. 10 tons/a + 3 tons/a
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From the above table, one cen conclude that all commexcial private

presses are using 100% sheets in dimensions 70x100 cm, surface weight

from 50 up to TO g/sqm.

Additiomally the visited presses informed that the relation white/colo

is approximetely 50/50.

Besides wood free prirnting grades, the presses are using different type

of boards, 2130 in sheets 70x100 cm, surface weight from 200 up %o
350 g/sqm. Grades:bristol board, vanguard board, grey board, etc.

Except press ni. 7 in Taiz, which used about 100 tons/a printings and
60 tons/a board, all the other presses are in the class 10 = 30 toms/a

paper and 3 = 5 tons boerd /a.

Totally this gives the following summary.

Press No. 7 100 ton paper €0 tons board

Presses No. 16, 8=14, _260 " " S0 "

Total 360 " i 110 ©
Contingencies 10% 40 ™ _10 "
Estimted total = 400 " :- 120 "

The CIF price, what the presses informed being paid varies from
US$ 500 - 1150/ton peper and US3 500 = 1200/ton board depending upon

the grade.

The biggest importer-distributor in the country. orinters Trade Center,

Sara'a, informed uring the visit thet their sales per ennum is the

following:

-printing paper 45 - 80 g/sm 190 tons/a2
=bristol board 200=250 " 80 "
-eurcart paper 70=-80 " 25 -."
-niscellanecns 5

Total 300 tons/a2

OIF prices vary from 600 = 900 US3/ton. This amount does not include
any tenders, which can be 150 tons/tender, It looks, that with & 20%

accuracy we can assune, that small commercial printing presseg do_no%

use more than 500 tons/a peper and 200 tons/a boas per annum.
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Table 16,

Government presses:in YAR

No. Name of Preas City Type of Work Labour Amount Paper usage ett.
grade, amount
1 Yemen Printing & Publishing Co. Sana'a | Newspapers, 40 300 tons/a, 52 g/sqm
(saba). (Belongs to the Ninistry magagines, newsprint, also sc-
of Information & Yemen Nat'l, books, vieit grades
Bank cards, commer- Some 70 g/sqm, newsprint
oial work
2 Military Printing Press Sana ‘a Newspapers and - 400 ,t.on/a, 52 'g/sqm,
military own newsprint
printing re-
quirements
3 National Institute of Public Sama'a - - -
Administration Press
A. Ninistry of Bducation Press Sana'a | Newspaper, 60 2000 ton/a wood free
school books, 79 g/sqm, T0x100cm
exercise books 260 ton/a newsprint
230 ton/a 220 g/sqm
5 Branch of Yemen Printing Sanaa - 20 -
& Publishing Co
6 New Ninistry of Information Sana'a Newsprint
Press web~offeet 30 Estimated 1980/300 ton/a
52 g/sqm, newsprint




As from the Table No. 16 , one Can see +the goveiumeubd operuted prussoc
are by far the most importart writing arnd printing paper consumers in
YAR.
Estimeted total amount is for wood free printing about 2500 ton/z,
70 g/sqm. 702100 cm, for newsprint about 500 ton/a., 52 g/sqm,in rolls, 60 cm wide, -
and 2bout 300 ton/a, board, 220 g/sqm in sheets, 70x100 cm.
This makes total consumption in YAR presses in 1980.

Table 17
Crade Specification tons/annum
1. wood-free printing 70x100 cm 2,500
5080 g/sqm sheets
2. Newsprint
52 g/sqm rolls 3,300
3. Boerd 70x100 cm 500
200=350 g/sqm sheets
Totally 6, 200

However, Ministry of Biucat‘on Press (¥0.4) is at presenmt time
meking only about 404 from 211 bocks and exercise booklets needed.
The rest is imported. The press has expansion plans arnd its estimeted
paper usage will be 8000 toms /a2 in the year 1985.

The Ministry of Information is just installing new web=cffset
newsprint rotator press and its paper consumption will be increasirg

also in near years. (10.14).
Some newsprint is made in USSR, some is a gift of UNICEF, made in Finland.

503020 Paper Comertigg Industz:;z

There are some paper converting plants in YAR. (10.14).
1« National Compeny for Sponge & Plastic Industiry Ltd,, Taiz, has a -
corrugated box manufacturing line to make boxes mainly{90%)for the
biscuit and sweet plant,which belongs to the same Hoil Saeed Corporationm,
with Headquarters in Teiz. The plant was established 1975 and it uses,

working in one shift,
1000 tons/2 kraftliner , 120=150 g/sqm
7% " fluting, 127 g/sqm

Width of rolls is 150 caz.

The demand of boxes has grown 5~10% per armmum in 1975~78, but 1978,
so as much as 40% when new biscuit production line was assembled.
Kraftlines and fluting is imported from Norway and Sweden,
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2. Same oompany as above has a plant also in Jeme'e where it 1o also
toilet roll and facial tissue menufacturing line.

Jumborolls, width, 160 cm. are imported from Sweden and West Germany.
BEstimated paper consumption is

25 tons/a for toilet rolls
15 " for facial tissue

20 " total
Also ihis plant is working in only one shif't and during the visit, the
plant was shut down because of big storages. The plant makes its own
cores from imported kraftpaper. The plant representative could not say,
how much from the market <their production covers, as the statistics are
not very reliable because of smugling.

3. DBNational Factory for Paper and Plastic, Sanafa, Amran, way to Dharan
(near factory No. 2) is a small 3~men operated bag plant, which -has two
bag machines. It uses kraftpeper imported from France and Pinland, Esti-
mated consumption is 100 tone/a, 50 g/sqm.

Another bag plant in Taiz had been shut down (temporarily ?) because
of plastic bag competition.

Totally paper converting irdustry is using in YAR approximately
2000 tons/a different grades of pgperand board.

There is in YAR no menufacturing of such paper commodities, as

= paper sacks

~gumed peper

=bitumenous paper

~polyethylen laminated paper

-waxed paper

=suvelopes {they are imported =nd -Pinted in YAR,

=twisted paper

~peper drums

-vapking

~towels , etc,

49 this industry is labor-intensive and suitable for females, wvery
1ittle water ~1d energy consuming, it is very suitable for industrial
estates for example,

A —  ———— -
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Imported poper procduetions

There are three big users for these products in YaR.

1. Cement plont in Bzjil belonging to Temen Cement industry Corp.
is moking now 65,000 tons/a Portlznd Cement but is mnder
expansion to 3504000 tons/a 1382, , .

Plant ycesnow 1,5 mille sacks 5Qcz/d4-ply, 70 /sqme, 455 x
&84 x 9 cm, imporicd as printed from iustrice

The price per sack is 45 £ils/CIF Hodeidan,
In %onnes thec avove zmounts meon !

145 mill, saclks, appre 3C0 toas/z/1980

8 ", " 1,600 tons/a/1982.

as one sack is weizhing about 0e2 kge
As new cement plont of 500,000 “ons/a is uwnder conmstruction
north from Sanz'z and third one, perhaps 1.00C.000 tons/z, is
under pre-ploming south from Taiz, the sack consumption will
be in the end of 1980's avout 20 mill, sacks, appr., 40C0 “ons/z.

2, Juice plant in Hodeidah is using 2ppre 500 tons /a imported

boxes.~:nd milk cartoon, imported in shecets and printed, in
their TETRA - pcck -~ packing process, Taiz box plont cannot
supply bvoxcs for them because of specifications.

3. Biscuit and sweet tlant in Taiz usce about 1.760 tons/ a nrinted

and imporied sulfite wrapping paper, valuc of this is z2bout 6 mill,
YR, CIF,

Seleds Foreimm Trade Siatistics

FPoreign Trade Statistics book 1976, published by Centrel
Planning Officefs (CPO's) Data Contery Samalz, givee the following

paper and pepcr products import figures, (10.3)

Table Noe, 18

Item Commodity Amomt ; Value 10CO YR |
1976 1979
1o Printed matters . 7 6658
2, Paper scnsitized, not developed 224 439
3¢ Other paper and paperboard, czlinders 44 14057
' 4, Handkorchiefs, cleaning tissucs 1 10445
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Table No. 18 conte

Item Commodity Amowt Vzlue 1000YR
1976 1979
Se Cigerette paper 65
€. Carben, Dpying paper (e 794
T Toile$ paper 305 365
8, Boxcs, bags 822 10.6C7T
e writing, cnveloges, cice 144 142
10, NYote toadks etce 307 6e546
11, Cther paper 272 810
12, Newspaper, journals 785
Total 2,911 30448
134 Kroft paper and board 1976/ | 44000 54 303 30523
144 Sulfite wrapping poper 26241
154 Parchment, greaseircof 1,963
164 Coated, hand-mede peper 624
17, Sack kraft pager 2,367 8.331
18. News print £ 3.535
19, Prizting end writing 626 44153
20, Wall peger 866
21, Gurmed or adhesive pozer stirires 2,255
Total 8.691 234318
Grand Total 114602 534766

The growth hss increased by 4.6 Sold, or over 1005 per yoar.

M latest fizures from +he 1979 foreign trade siatistics zbove

specify, thot grand total valuc of imporsed paper and poper

products was cbout TR, 54 =ill,

Sunmary:

Bascd on the above collccted information one may estimete that

YAR paper srocuction for capita 1980 is cbout 3 kg/a or 15,000 tons/a

absolutely,

ooo/
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This has been claculeted as follows @

PTablc Noe 1

End uscr Paper grode Tcnncs/ a
1e Prin‘tring presses 1¢ woodfree printing 2500
2, newsprint R
3, board grades 500
2 Impcrtcd books cica - 35CC
3. Paper converting 1e kraftliaer 10C0
2, corrugating medium 750
3¢ tissue 4C
4, beg paper 100
4o Inported paper prode 1. ccment sccks 300
2, juice cartoon and boxes 5C0
3, sulfite wrapping 1760
S5e Miscellancous 750
Total 15000

The averzge CIF va.lue/":on of imported paper, printed products and
paper coaverted products is according 4o above IR 3600,/*.cn or about
USg 800/%on.

The figure above does not include the packaging materials, like corrugated

boxes, flowing into YAR with almost all imported miscellaneous goods.

S5e4e Hastc papers

Waste paper can be and should be used for paper production, The best
circulating degree has been achicved in Japan, zbout 40=4Fh ~nd in W.Gormeny
about 35-40% fron domestic paper production, In most comrtries circulziion
degroe is however only 20-2%%, The biggest obstacle in circulation is thc
organization of collections Spceial lows and Government sieps are necded in
this respects Some developing cowmntiries requesdt, that priating preossces arc
a0t allocated pew “fresh" paper unless they do not retwrn from their con-

sumption 20%.
One would not cxpect that in ZAR conditions can be gotten beiter

rcturn than porhaps 10=20%e
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The waste paper percentage of Box Plant in Taiz was about 4.5%.
daste was burnt as the price of buyers from Greece did not cover even

the transportation costs to Hodeidah.

Also the Ministry of Education' press burnt its waste paper.
Tissue plants used it too

5.5 IIPORTED PULP

As in many comneotions during the mission hes been presentod the
idea to import.pulp from e.g. Scandinavia and menufacture it into
paper in 7 4 R, some 7ords for that subject misht be necded,

.As above and later on has been descrited, 21l costs in Y AR are very
1igh, even compared with 2igh EBuropean standard, The constructién costs here
are maybe on a 0% highcr level than in Buropes Power costs more, labor
is expensive, also chemicals, water, transportztion, ctce

Already fiddle 3uropcan single paper mills are suffering-a:. least
1073 loss comparcd with integrated pulp-peper mills Hence the paper
manufoecturing nere from imported pulp would be no sclution t0o T A R and
it would mean the peper menufactdying company an 2ccnomic disasters
Only so much culp should Te imperted what is necded for specific proper=
ties of ®ch »zper grodes Zut the basic pulp meterial %os to be produced
in Y A R itself, The aversge imported pulp price might be around USE 500/
ton =nd imported printing paper would cost perhaps USY 800 / ton CIF,

There is of course institutional ways and means, like custom regula~- -~
tions and import restrictious, to protect the national poper indusiry,
A% preoseat time paper raw materials for industrial purposcs have the duty
of only 1-10 percents 43 $he country's present poper consumpiion ocnsists
of so many different grades, the total amount being so little =s zbout
15000 ton.s/a,., t1e above ways and means would be difficult to implement
in the practices

The duty of converted paper products runs in 20-30%.
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56 WATER

There would bc no greater difficultios to satisfy the mill weter
necd of small size peper mill by ground water pumping in almost ony part
of Y A R, 3Besides this, wciter would not beested 25 on uncontaminant it
could be used — after sedimentction end perhans aerztion - for irrigation
purposes. ‘The cement plent in 3ajil, north from Hodeidah, inmther arid
area, has no difficulties o pump iis wajer necd, 800 cun/day or 550 ]_/m:.n
or shout 9 13/s from 4 wells, 30 in decpy 5 km from mill site. And they
do not cxpect any difficultics although increesing tae czpacity over 5
times, adding the woter requirement respectively up to 3000 1/min or 5@/s

Their orice foricter delivered to the mill sife has been in 1979
0.9 Fils/l water and after expansion they expect it to be,even with higher
diesel oil price, not more them 1 Fils/1 or 10 Rials/cum,

The quality of wzter through the T A K is goods The only problem
in coastal crec is its high salinitye

The following ground water analyses data were reccived from WiD-regre-
sentative in Ministry of Public Water, Sanza'ae The samples had been

token Tom the aca near Zabid, south from Hodeidah,

PABLE 0. 20

SLAPLE ¥O. T
| ITE TESCRIPTION 1 2 ‘ 3
1 Re Programme 20 2B 2B 28
2 Sample no 020019 02011 : 02010
3 Villege / Towm Biit = Fagi | Khchuiche | Sukina
4 Governoraic Hodeidz=h Hodeidah Hodeidah
5 Water source Drilled well}. . Dug well .| Spring
6 Sampling place Tank Tenk
7 Date of samole 19/1/719 3/5/78 28/ 3/78
8 Purpose Water quale Water quale Orinking
water sury
ey
9 Date of analyses 22/1/79 4/5/78 26/3/78
PH 8¢5 8.7
[ooe i
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Tal. No. 2 (comt'd)
ITEN 2ESCRIPTION 1 SAMPLZ ! N o. 3
11 Joréness

~Calciun 800 170

~Total 1500 300
12 Calorides T00 475 16000
13 Nitrate 125 5
14 Sulfates 80 650 120
15 Irom NIL
16 Mangenese NIL

There would be no greater difficultiss to deszlincte this kind of
water for pulp poper mill process and steazm boiler fecd water purposes,

The remariable difficulties will be confronted when ene k28 to sclve
the question of pulp mill contominont effluents, This has to be made
by proper process selcction and sophisticated wasie wotor hondling design,

Aaywoy, os ground woter is DeVer too much cnd there is 2 possible
access to surfoce woter use, one should comsider it as 2 first priority
2lthough it moy require more cxpensive invesiment in treatment also in
fresh water ead,

There is nomely 2lso o% lcost theoretical possibility to gonerate
weter power if enough water is aveilable, soil is suitable, and dom con
be built for biggzer water reservoir, which can serve not only fer irrige~
tion but also water power stotion and pulp peper mill process needs,

If this water rescorvoir + Wwoter power stotion idea would tumm to Se
mproetical for one .reason or anotiier, there is also sn alfermative to use
for mill turnoses both surface ond gromd waters Surfoce water could be
taken from diversion veir through poper pulp mill's own chanael, for  the
processing purposes, When there is no woter in chammel, then the ground
water could be used, Silting may be one problem in the reservoir,

Accofding to Tiheme Dovelopment Authority, Hodeidah (10e14) the
drilling of one well costs zbout 2000~2500 YRizl/m and the averege
depth of wells is about 50 me The equipments, likc pump, diescl motor,
dank, etc, incl. ercction costs additionally YRi2l 50,000, Hence one

/000
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well would cost about YR 15,000 producing in average about 30 l/s water.

Boxplant in Taiz informed, that their 15 m deep well cost YR300,000,
and it supplies water ztout 8 m3/ 8, when it is necesscry to use pup only
2-4 ars/day.

If 21l 10000 ton/= pulp mill iniegrated with 15,000 tc;ns/a. paper mill
water nced would be satisfied with zrowndwater,. this would mean zbcut
60 Z/s. Only 2 wells, 3rd one perhzps as spore, would be then needed

in Tihzmo cozstzl arec.

No water analyses for surface water exiwtss The irrigstion project's
desim flood for the Mishraf diversion veir is esteblished 2000 m>/se
Wadi Roma discharges an aversge aoanual volume of about 80 mill cu,
A theoretical 100% efficient structure at Mishrafch with an inteke capacity
of 15 m3/ s would divert 89% of the cverage amnual flow volumee The Wadi
Rima 4$ota2l catchment z2rea is about 2500 sq kme The righest flood reccrdod
were August 1975 (525 cum/s); April 1976 (950 cum/s) and August 1977
(710 cum/s).
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5.7 ENERGY

Until these days each industrial plant lms taken care of its own
energy service. 100 - 1000 KW diesel engines are widely used. For
example cement plant in Bagil had 6 urits each of these 540 kw, 2-3 standby.
As this plant had been delivered by USSR, it also had Russian machinery,
incl. diesel engires. The plant paid for diesel oil only 63 fils/l, deliveres
ard its power cost was 31 fils/lawh. As the plant is owned by Goverrment
" controlled company, its diesel oil obviocusly was subsidized.

The private box plant in Taiz paid for diesel o0il 95 fils/l ar-d its
power cost was 75 fils/‘kwh/1975 and about 1 rial/‘.cwh/1980.

Government=owned Temen Generzl Electricity Corporzticn, whose
chairman is 2lso Deputy Secretary in Ministry of Economy, has three mjor
network in Sana'a, Taiz and Hodeida, plus 32 smaller networks in smeller
towns., Sana'a will generate 4CMW in 2 plants, totally 12 engires;

Taiz will generate 30 M in one plant, totally 7 engines; Hodeida 22,5 :77
in 2 plants, +totally 6 wmits.

Now this same company is constructing the natiomal grid. Within
two years new 15C.!T". heavy oil fueled,condensing powerplant near
Hodeida will feed 132 Iy system, which will be built in different phases
vetween Hodeida and Taiz, Hodeida and Senatz, Sanata and Taiz, and for
some other bigger towns or industrizl plants.

Second power plant, 2t least 150 MW  w#ill be built 1983 in Mocea,
and third one about the s2me size. on 4. coast beitween Hodeida and Mocez.
Investment in lst phese is 250 million USS and totally atout 4 times
that much (10.16.)

This compeny is also paying today only 63 fils/l for diesel oil.

For heavy fuel o0il has not been predicted 2ny price for the year 1983,

It will be world mertket price unless the own 0il refinery of YAR will

not start before that date. Company has been charging all it.s customers,
small and big, 85 £ils, kik €lat., However new tariff is under development,
The verbally predicted forecast for future cheapest power price is

50 fils/kwk, Sanafz Industrial Zstate is charging from its occupants

75 £ils/xwh.

The next supply voltage from 132 KVis 33 ¥V The company is
prepared to build this kind of transmission line including transformator
station to any /
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industrial client in Tilhape region after 1902 Lub charmes for it
40000 YR,.. fen. Low voltage distribution is based on 400 and 220 v,
50 s/ s.

Power factor as plarmmed is 0.9.

The present high volitage system in Taiz and Hodeida is based on
11 KV, in Sarna'2 33 KV, Taeiz and Hodeida will be chrnged up 1o
33 KY 1980.

Yemen General Flectricity Corp. is all the time improving its
cepability to supply power without btlackouts. It has § engineers,
from which 4 are expatriztes, financed by aids of different countries.

Power price in YAR, 31=35 £ils/kwh is high compered with Scandina=
vian induitrial tariff, appr. 20 f£ils/kwh.

YGEC is also exploring coal in YAR and has found some deposits.
IGEC has calculated the following specific investment needs YR/K’J for -
different types of power stations:

-solar energy power station: 600,000 YR/kow

~1ieavy fuel oil condensing ¢ 2,300 "

~diesel oil power station : 1,900 "

5.8 TRANSPORTATION ARND LOGISTICS

YAR has now two rebuilt ports, Hodeidah and Mocca. From these
Hodeida is the major rart of country, handling with modern equipments
also containers, Congestion dces not exist and aweiting time is
highest one week,

YAR highwey system is in satisfactory condition between the zm2in
cities; Sana'a-Hodeidah-Taiz, these roads are paved. Eowever, the
roads 2re rather narrow and are suffering from the lack of mintenance.
Especially, the road Sanata=Hodeida, built by Chinese aid- 20 years -
ago. is curvy and dangerous. The speed of trucks is low and driving
requires patience., The road from Sanafa to Teiz, financed by US4, is
in test corndition (10.14 and 10.4).

Total rcad network consists of 4000 k= from which 1000 km =2re paved,

Approved axel load rational limit is 13~-tons, It is urderstood that

highway system is in continuous improvement planning.
There are three major a2irports in Sanafa, Teiz and Hodeida, There
are no railways in TAR, Taking into account the samll tzecks, Ligh gasoline

fone
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price {(20% below European average level),high salary level of skilled labor,
like drivers, difficult mountainous roads and lack of service, one can
conclude that transportation costs are high in ViR.

Therefore in possible site location. the legistic study is necessary
in order to minimize the total costs.

Preliminarily, one can estimete that from logistics point of view,
the plain area between Hodeida and Taiz could be one of the most econo-
mical.

If the mill reeds a2ccess road, the cost of it cen be estimeted
o be YH1,000.000—2,000,000/’.<::1 tased on the experience of cemert plarmt
project north from Sana'a.

It has also to be taken irto account, that employer has to provide
usually transportatlion services to its labor ir YAR.

Concerning the storages, the mill hes to meke reservetions for
bigger than normal storage amounts what concerms raw materials, supplies,
additives, spare perts, Boxplant in Taiz informed that the transportation
costs by 7 ton truck/110 km from Moccz to Taiz is 250 YR/tom.

" This gives about YR 2,30/tonx km. Bigger 20 tons trucks are
cheaper., The distances from Hudeida to Taiz, 275 km; from Hodeida to
Sanata, 150 km; from Sana'a to Taiz, 250 xm.

It is obvious that in order to minimize costs, the possible

future pulp 2nd paper mill has to rely on its own fleet of trucks.

CERMTICALS AND CHESICAL RECOVERY

There are about 40 different straw pulping processas in use or
developed., And continuously research laboratories worldwide work
for new develorments, The process applied in YAR conditions has %o
be obvicusly suitable for severel agricultural or amnual crop residues
pulping, It has also to be such that minimum amount of contaminant
waste water will be released from the mill to pollute the environment
and ground water, This matter has to be taken into account already
in the process, so that waste water system investment can ve
aininized,

It is quite obvicus that first,when the fiber raw material
supply has been confirmed, necessary laboratory tests arnd pilot plant

trials, possibly even mill scale trials in some existing facilities

are necessary.,

[ooe
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Hence, it would be too premeture in this phease to handle in detail
the necessary chemicals, supply and price.

However in YAR ara.represented 21l the big chemical compenies
like JCJ Hoechst, BASF, etc., S0 that quite obviously no special

obstacles in supply will exist.

YAR itself has no chemical industry but there are some mineral depositc
like limestone, keolin, salt suitabdle for czustic scdz and calorire,
There are also signs of sulfur on the roed from Sanat'a to Hodeida. So
far none of the deposits heve been proven to be economici basiz aerial
geographical ard ground survey work is being carried cut. (1C.4.)

Forom the recovery point of view, pulping process is by far more
important than paper meking. In papermiking, main chemicals are fillers
like Xxaolin, colonrs, alum, resin, foam preventitives, etec,

LABCTR AND WATITENANCE

The biggest comparative a2dvantage, which most developing countries
have enjoyed in the early stages of industrialization is that low wages
and associzted wage costs more than offset initially poor productivity
resulting mainly from low skill levels, In YAR not only is productivity
low, due essenti2ally to low skill levels, but wege rates are far above
those typical in developing countries (10.4). 3elow are some workers?
wages p=id by compenies visited during the mission:

—Cement plant in Bajil, 3=shift work, average salary 2000 YR/month;

~Zox plant in Taiz, 1=-shift work, average salary 950 YR/nonth,
ordinary workers 2000-2500 YR/month, skilled workers:

=Bisquit plant in Taiz, 2=shift worc, 900~15C0 TR/month depending
upon the age and skillj

<finistry of Education Press in Sema'a, 1-shift work, 1500YR/month
for ordimry workers, and 2500TR/month for skilled printer ~

Annual bonuses, leave entitlement, medical facilities, free transport,
clothing. low=rent housing and subsidized food are the most common non-wage
elements in wage costs. They made approzimetely 404 addition in wage costs
in Taiz biscuit and boxplants,

Gererally construction work is particularly well peid (10.4.)
Builderts Price Book (10.15) specified following basic rates in April/1979:

daily TR
~Foremen 400
~Surveyor 300
~Mechanic 200
~Fitter 200

«Plumber 200
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=¥ason 200
=Carpenter 200
-Paimter 200
=z ectrician 256
-Zelper 90
~Unskilled 50
=zZxcavator reck 200
=Rock breaker 150
-Driller 75

Inflation rete per year is 20-30%, s estimated "in 1980.

Though comperisons of weage coets in different countries are diffia
cult, it is clear that typicel rates in YAR are closer to those of
Southern Europe than to other developing countries, most of wﬁich are
much further advanced industrially then TAR. The aversage hourly wage
rate paid by the Govermment owned spirmming and Weaving Corp. was $1.20
in 1977, compared according to ILO data with 30.17 in Egypt (1576) and
in India (1973), 30.33 in the Lepublic of Korea (1975), 30.44 in Syria
(1975) and $1.36 in Spein (1975). (10.4.)

It is quite obvious, that future TAR pulp pepermill, has to rely

during its first Sayear operetion +{ime,heavily on expatriate work force.

Maintenance services rely traditionzlly on technizal skills and
willingness to offer services., JAs there are practiczlly no vocationzl
education in YTAR and there is a2 lack of skilled labour, which additionally
have high salary level, i% is quite obvious that future pulp paper =ill
has greatly to rely on its own service facilities. In other words it
has to be self sufficient in that respect. - i

Maintenance is greetly dependent upon the availability of spare
parts; this hos been noticed especdelly in diesel zmotor operatiors.

LATD ATD SITE

The land area needed for 10000 ton/a. pulrmill +15000ton/a reter~
mill is about 20=30 ha, but usually at least doubling of that area for
future expansion. is needed.

Additionally needed are land for housing, roads, etc,

Jooo
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Totally we are speexing any way a2bout the land area need not
exceeding 100 ha.

Much more land is needed to produce the necessary fibre material.
Keref would need about 1000 za and sugar cene (bagesse) about 2000 ha.

Land is very expensive in YAR. The mejor pert of it belongs %o
the private farmers, which ususlly own 5=10 ha, some of them SO ha.
In Tihema area, 104 of farmers own 309 cf larnd. (10.14.). Quite remark-
able landowners are religious associzations. In Tihama, Wadi Rims area,
they (pertly feminine) own about 1/3 of ithe land. Government owns lend
asv2lly only in remcte zreas, vut in Tikzoe region, it cwns:

1. In Wadi Rima, about 2500 k2 near Hcdeida ~Taiz Road, in Z=bid.

2, In Wadi Surdud, zbout 2300 ka.

3. In Wadi Siham, about 500 ha,

Estimted privete lard price in Wadi Rima aree (10.14) is about
10000 YR/na near Zebid (less irrigation) and 20000 YR/ha near ike foothill
(nore irrigation).

For the comperison, please note below some other land prices as
informed:
1. Cement plant plot in Bejil in 1968, 6=7 sq . total cecst, S million
IR corresponding atout YR £000/rz.
2, Boxplant in Taiz, land in hilly district, 1974 wes brought 4 ha
costing YR 25000/ha, When the additional plot of 9 ha wes bought in
1980, it cost TR 1,000.C00/ha!
3o Cement plant north of Sanzota, 24 ha, the farmers are asking 270mill for it.
YR corresponding to TR 11,250,000/ha! (This deal is still unclosed ),
4. Industrial Estate in Sana'a is leasing land to small and mediun size
industries in the rent of ¥R 100,0€C-150,000/ha per amum.

The manufacturing budilding floor area they will lease in the rent
of ¥R 1,200,000~1,800,000/12 x a.
5¢ According to box plant in Taiz, the industrial building including
the ground levelling costs:

5.1 Class I, concrete type, 1450 YR/sqm

502 Class I, Imported pre-fabricated type, €00 YR/sqm

Se3. Class III, Stonetlock type, 1250 YR/sqm.

In Sena'a, all prices are 50~60% higher, (10.14).

According to Cement Plant Project Supervisor 2FC) industrial
building indexes are as follows:

fooa




=YAR 100
=France 70
<Japan 65.

According to that, oue may oonclude thet pulp peper mill construction

w#ill cost about 2000-25C0 YR/sqm.
As the land and construction costs so much in TAR, one has to be very

careful when selecting and occupying site for future pulp papermills.
When in Tihama area:?

a) government owned land

b) suitable fertile soil exists

¢) Yoth surface arnd groundweter is available in wadi areas
T™Oon

d) /transportation and other logistic points of view area is
suitable
e) Tihame Development Juthority is in feasibility study phase
/2nd in im- in two wadis/ investing in each wadfs area irrigation system

plementation from 180 up to 315 mill. YR depending upon the catchment area
vhase in 4 and size of wadi
wadis

£) Transmissicn line of 132KV is under constructicn along the
Hodeida~Taiz road

g) Town Za2bid is giving reescmable infrastructural background.
This area certainly is one of the most suitable zlternative sites
£3r Prture pulp-paper mill,
As 2 hypothetical place mey be considered goverument owned 2000 ha

land plot in Wadi Rime, near Zabid,.

. i . . 3
This plot can however receive in average only 1000 m /ha of surface water

when agajin:
-sorghum requires about 8C00 :13/ha. I crop
(90 days/crop; 2 crope/a)

-cotton requires about 9-10000m3/ha T cTop
(150 days/crop. 1 crop/a

~Millet requires about 6000 m3/ha X crop -
(85 days/crop, 2 crops/a)

Slaize requires  about 10-12000 m3/ha x crop
(100 days/crop, 2 crops/a)
=Sugarcone requires z2bout 15-250CC c'u.m/e. X crep
(? dzys/crop, 2 crops/a)
—Xenaf requires about ? cum/a x crop
(? days/crop, ? crops/a)
The rest of water need hes thus to be satisficd by growdwatcr,
Sugorcone hes been tested in one ha testing creadR govermment 910 ha foxrm

[oos
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in Wadi Surdnd, in 1971 during two years. The results were good, but

4ermite donger aas to be token into account.

In fact, all the following Tihama wadiss:

1« Wadi Recyan

2. Wodi Zabid

e 2di Rime

4e 2di Sinem

5¢ Wodi Surdud

6e Wadi Mour
would te suitoable smell sulp peper mill sites,

By having one 10 - 30,0C0 ton/ a agrim:.ltm'ai residuc ulp paper
mill in 4«6 wadis, the nced of YAR for pulp =nl paper could be satisfiecd
for 20 = 30 years wmtil afforestation programme degins to produce woody
fibers.

The major pert of fiter raw material of these mills can thus come
from their omn (or government—owieéd) laad but alse partly from conir-ct
formers, who can be minority sharcholders in pulp-papermeking compeny
or who ccn procced on the cooperztive basis,

Miner amounts of gocd quelity printing presses wasie paper and
imperted pulp will completce the taper mill furnisih,

CONCLUSIONS
A% zresent time in srevailing condifions, there is no possibility to
establish pulpmill in TAR watil the fiber raw maoterizl availsbility in

reasonable price as been confirmed.

On the short ond medium time renge 7.2 has to rely on agricultural

residues use for pulping

On the longtime range, sey 25 yeors, therc orc.reasonable possibilities to

roeceive woody fiber from afforestation programme forests

Jomestic houschold fuel question has $o be solved on different basis as

nowadoySe

rate
In order %o achiieve full 21i4 r-ry/and for saving of foreigm currencr,
TAR should prepare. lonzy range plan to produce in national pulp paper
industry =2bout 150,0C0 ton/ 2 printing ond newsprint paper grades and
~tout 50CCC tor/s mroppins ciad ho rd prrer ~rodec,

There exists at least theoretical
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possibilities for this. The paper consumption per capita in YAR is

strongly increasing.

6e5eMinistry of Azriculture has a challenging task to itake responsibility
for the development of fiber resources in 7iR for short, —medium -nd long

time ronge. e
6e5,There are different possidilitics to &velcp paper converting and printing
industry,

GeTeDifferent kind of studies and tests have to be iaplementcd in rather

quick tempo whicii requests the tcchnology tromsfer in different forms.
6e8e Such organizotion has to be formed which can take respomsivility of the

development of national pulp and paper industry in 7AR,

6e9« The institutional a=nd organizational obstrocles in waste paper collection
end use have to be identified and removed,

6e10e The objectives of the present afforestation progrommes hove to be re—
evaluated and the size and depill of present test programmes, if only
possible, to be increcased, as the new national forests would have great
influence on not only or future industry bdut also tourism, weather con=—

ditions znd the recreation possibilities of Yemenites themselves,

7. RECOMIENDATIONS

Te1s Fiber Resources Studies

Telele The Ministry of Agriculture has %o implement the countrywide fiter (fodder)
inventory for each specie (cereals, zlfalfz, rved, zalm trces) including
the amownts, snecific weights per volume unit, prices et producing
fzrs and merket places, trzasportation costs. This is =n urgent
task, The coreful balance calculation between the fibver (fodder)
production and animal production has to be made too.

Te1e2. Tihama Development Authority has to test new plants like kenaf, sugar-
cne, sisal in potential sulp mill condidate sites or nearby in
different wadi areas, The tests have Yo show the production per aa,
irrigation nececded, quality of crop mnd cultivation cosis compared with
usual 7AR crops, Before testing desk research and literature survey has
to be made.

Te1e3s The objectives and scope of work of the afforestotion programme to be
re-cvaluated by Ministry of Agriculture, FAO and financing bodies. Costs
cen be reduced in plain oreas by using mechanized planting (PAPERPOT).

/000




Telede Ninistry of Sceonomy has to makd an orgonization plan for waste paper
collection and usec.
The boxplant in Taiz should be encouraged to study the possibilities to

establish in Taiz a small liner and other board grades producing mill using
mainly waste paper as raw material. Board machine width 1.5 m-1.6 m. Pre-
feasibility study recommended to be financed possibly by.CPO, . _

TeleS5e CPO Data Processing Center to be re—evaluated -the content and objectives
of Foreign Trzde Statistics figurcs on paper and board, paper and board
products ond rrirted mztterss The cmount and values and cowntry of

origin %o be mentioned for each checked 2nd rencminated items,

T2 SITS RESERVATION STUDIES
Te2e1e CPO and TDA togzether has to pre-select md reserve the notential

pulp paper mill estates sites.

Tel SPre}Feasi‘sili‘t?c Studies

Tele1e CPO has to preparc prefeasibility studp - for sackplant in Bajil.
Study should include countrywide merke’, for cementsacks.(compared
with bulk - transportation), solid waste saciks (kospitals, commmi~
ties, ctc,), sacks for packing of agricultural mroducts, cice
BEstimeted costs zbout 0,2 = 0o/ romtotal investment (class 30 - 5C
mille TR).

Te3e2s CPO has to0 rprepare pre-feasibility study including laborztory tricls
for pulpe~peper mill making lowgrade printing =nd newsprint in hypothe-
tical site, in Wedi Rime arca, near Zcbid, as soon as caougi informa~
tion is aveilable for fiber raw-matericl availabilisy, quelity and
trice, so tiat the size of mill-production can be preliminerily defined,

Paper machine width 3,2 m.

If sugarcane zlternative looks promisins, then also a sugamill plus
molasses bosed PEKILO and TORULA protein plant to be included in

study. Estimated costs zbout 0.2 =~ 0,35 from toial investimenie

Te3e3e Countrywide stugy for different paper converting producticn lines
needs to be made, a2t least for cavelopes, towels, napkins, etcs Tuae
private industrics to be encouraged fo start producticn in these fields,

inistry of Zconomy might te most suitable for this tasik,
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Te3ede Feasibility study to be cxecuted by CPO for integretad pulp paper
mill during next S5-yezr plan, when the wide ficld tests have ssecurad
the rew materizl aveilebility and pre~feasibility study shows reason-
able techno~cconomic viability. (Zstimatcd oosts about 1% from

investment, incl, zilot ~plant t2izls). Paper nachiine trim width 362 me
TeleSe TDA has to 2sk some of the consuliants working on Wadits feoasibility
gtudies, to study the possibility to generate water power,

Samrles to e toddcen for testing different 2nalyses for surfoce water

tarough tas year.

aAnalyses rcccmmended to be made, are the following:

suspended solids mg/1 (turpidity)
Bvaporation residuc n

PE

Color mg Pt/liter
Conductivity mS/m

coD nz/1

30D n

Total hardness mg Caco 3/'1.
Total alkalinity mg Ca.CoB/o
Iron as Fe :z.;/ 1
Nongonese as Mn /1

Silica 2s Si02 i

Calcium as Ca "

Mognesiun e g i
Chlorides as Cl "

Free Carbon dioxide as 002 "

Samples token throuzh the yeer during dry and rainy and flood secsons,

Some comperative malyses to be neade simultoncously for srowmdwater.
S

Tele Project Orgonization
Project team to be established to take respensibility to develop

national pulp =nd paper indusiry of TAR, I4 has to include members
at lcast from following bodies:
1e Ministry of Economy

2 Mnistry of Agriculture
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3¢ CPO

4o Tihoma Development Authority

Se HMinistry of Educaiion Printing Press

The chairmen has to be from aigh level, mrotbings hag o he held
at least §/yecr, it moy  set ad hoc task groups for different
studies and works, etce 3udget 4o be made for each year. Priveote
converting and printing industries rcpresentatives to be hcard as

experts,

TeSe Technolozy Transfer

Te5ele US Government Ministry of Agriculture has to be asked 4o give 2id in
kenaf, sugarcane and sisal maiters, etc.

Te5e2+ UNIXO assistance mey be used for shert time expert works to adwvice
paper converting and paper printing indusitry, pulp-paper mill develop=
ment projects, etc,

Te5e3e Consultznts to be used to make (pre)feasivility =nd merket studies etce

TeSede Pulp and Pzper Intermational !Mugazine to be subscribed and circulated

to committec (7.4) memberse

8,  APPRIDICES
8.1. Hap for Puysical Regions & Hydrography (from World 3ani Country Study,
T2e 1979)s

842, Map for Wedi Rima and Montane Plains location and different wadis in YAR,
(From Project Report 18 of Land Resources Dive, Tolworth Tower, Surbiton,
Surrey, UK , for Ministry of Overscas Development, 1978) -

8e3e Job description No.
ST/YE1/79/801/11-02/32,1.E,




9  LIST OF TABLES

Table Mo, Content Poge
1 Me=n monthly tempuraturus dJegvae ecentisrada

ond avercgze annual rainfall mentas

2 Bstimeted hydrological flew paths
3 Gross domestic wroduct, 1975/76 in

market prices

4 Balance of pzyments

5 Water consumption in pulp and paper mills

6 Paper consumption per capita kz/a in
different countries

7 Estimated forecast for paper consumption
and import values in YAR

8 Livestock estimates, 1977/78 in ZAR

9 Areas and production of cereals 1977/78

10 Fodder yields kg/ha

11 Crain yields kg/aa

12 Grazin and Fodder grices, YR/4om, 1975/76

13 Fibre production yiclds, %cmnesha

14 Areos needed %o satisfy 1C0CO tons/:.
pulping need for different sgecie

15 Private presses in VAR

16 Government Presses in TAR | i

17 Totel paper consumption in YAR presses, 1980.

18 Foreimm Trade Statistics, 1976/79 for paper
products

19 Summaery for japer consumpiion in 7TAR/1980

20 Gromndwater -nalyses data samples

taken in Tihamo
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1Ce1.

10e2,

10e3e

10e4

1005-

10.6.

10'7.

10,8

10,9

10410,

106110

10e124

106136
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REFEREMCES

The Middle East and Yortk Africa
1977=-78, 24th Edition
Suropa Publicotions Lide, London

Job Description
ST/YEM/79/801/11-02/3241.E

Industrizal Development in YAR
Summaxy ’
O. Milne Grieg/TNIDO/Febr. Sth, 1980

4 World Bank Country Study /TAR
Jan. 1979

Final Report

on the airphoto interpretation project

of the Swiss Tecmical Co—operation Serrice, Berme
Zurich, April 1978

Appropriate Industrial Technology for
paper  products and small pulp mills
WIDo, UN, New York 1979

Present status and future potential for

atilizetion of nonwood nlant fibres — Worldwide Review
Joscpa B, Afchisen

Indizn Pulp and Paner, Febre 1974

Statistical Year Book, 1977-T78 JYAR
CPO, Statistics Zept.

Foreign Trade Siatistical Book 1976/7AR
CPO, Data Center

Five~Year Plan/YAR
1976-1981

Requirements of modernization and expansion of

printing industry (TS/1EM/75/005/11-01/06)

Final Report preparcd by UWNIDO export Ibrohim F. Abouclela
May 30th 1976

Wadi Rime Irrization Development Feosidility Study
Made By THY Consulting Engincers Septe 1978 for
Tihama Development Authority in

TAR Ministry of Agricultwre sponscred by

Ministry of Foreign Affairs and

Kingdom of Netherlands

Project Summery for Animal Fadder Improvement throuzh
inercese in the digestibility of straw

Hinistry of Agriculture/7AR

FAO/UNDP/Szna'a
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10e14. Verbal interviews witl different zuthoritics, UNIDO and
ONIP staff and private industry znd trade representatives
in YAR, Marehr 1980

10.14e1e HeBs Minister of Zconemy
Mr, Mouhmed Hizem Ashowati

10614424 Director of Dept. of Industry
Hinistry of Zconony
Mr. Omar Al Kumiem

10e14e3e Director of Public Corporations
Ministry of Economy
Mr. Salzk Aziz

10e1444e Project Coordinator, UNITO
Industrial Advisory Services,
Ministry of Iccnomy
Mr, Ahmad Rashad lloussa

10s14e5¢ Assistont Deputy Secretary
Central Planning Organization (CPO)
Prime Ministerts Office
Mr, Anwar 4l-Jarazi (4el., 3506)

10414464 Progrommer/Analyst
Data Center/CPO
Jationzal Institute of Public Administraticn
¥Mr. Abubsker S, Xassim (P.C 3cx 175)
(Tel 8314 or 7237)

104144 Te Directer Generzl of Irrigstion
Xialstzy of Agriculture
Mr, Abéul Karim

10s4e 7 Chief Engineer
Depte of Irrization
Ministry of Agriculture
fre Fawzi Elsaid

10e448. Director, Swface and Groundwater
Dept. of Irrigation
Ainistry of Agriculture
Ar, Faizan-ul Hog

10414496 World Bank Forestry .dvice in
R Depte of Forestry
dinistry of Agriculture
Ur, Mehmoud Juneidi (Pe0.Box 115)

10414410¢ Forester in Dept. of Porestiry
Ministry of Agriculture
Mr, Hisam Al-ishwal

10e14e11eLivestock Adviser/UNDP/IBRD Projcct
Uinistry of \griculture

p Dr. Mustafz lohamed E1 Mudasher

[ove
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10e14¢12 WHO Scnitery Enginocr in
Ministry of Public Works
Mr. M. Afz21 Hullick

10e14413 UM Expert in Statistics Dent/CPO
Dr. Mohammed Go El-Rouby

10e14e14+Project Hanzger/Swiss Group in Survey (Map)Dept.
Hinistry of Public Works
Mr. Wernmer Dubach (P.0. Box 2576)

10.1.le15.Project lanager, WIDP Construction Costs
Ministry of Public Works
¥r. B.V, Kulkorni (Tel. 2225/264)
P+0. 3ox 551

10e14e16eCa2irmen and Director General
Tihema Development Authority (TDA)
Mr, Ahmed Alu Hummed -
P,0. 3ox 3792, Hodeida, Tel.4096

10e14e1TeAsSte Director of
Tihama Development Authority (TDA) .
r, Cazzi Jassecr lichammed

10e14+18¢Chief Engincer in
Yermon Generzl Electricity Corve
Head Office, Sana'a
Ur, SQW. Dlmdas’ tel, 384-2

10¢14.19,Print Press Manager
Ministry of Education
Mr, Zasson Zid, P.0. Box 2585

10¢14e20sPublic Relotions Officer
Hinistry of Informetion Wewsprint Press
Yr. Budreldin Batvinker

10e14421.Acting General Menager
Industrizl Estate Development Authority (IEDA)
Mr. Abdulkarim Ismail Alarhabi (4el.804 i)

10614422010 Expert in TEDA
Mre. 024 !lilne Grieg

1Ce1de23¢Director of
Taiz Chamber of Commerce
Ure Abdul-Hzdi. 4, Hameed
P.0s Box 4029, Taiz

10414424 Director of
Hodeida Chambter of Commerce
Mr. Abdul Qawi’'Saleh Sclem
(P,Os Box 3370, Hodeida)

[eee




1Ce14e25¢ General Yanager
National Company for Sponge & Plastic
Industry Ltd. (Box plant), Taiz
Mr, Abdulla A, 'Rahmen Alkirshi
(P.0. Box 4302, tel. 2980)

10.14.26, Depe Gen. Manoger
Yemen Co, for Industry and Commerce Lid.
(Biscuit and Sweet Plant), Taiz
Mr. Derham A, Saeed
(Tels4307, PsO. Bax 4302)

10614427, Ploant Manoger of
Yationzl Compony for Sponge =nd Plastic Industry Lid,
Sana'a Branch
My, Omar Kutbi Omar :
Te. 2543; PoO. Box 4302, Sana'a)
Toilet and facial 4issue roll plant)
10e14.15-2T belong o Hayel Saeed Corporation)

10,14.,28, Generzl Manager
Yemen Cement Industry Corpe., Bajil
Mr. Ali XKaid Hadeshi
(PsOs Box 3393 - Hodeida)

10414429, Chief Engineer of :
Yemen Dairy and Juice Industries Ltds, Hodeida
r, Grant Rooney
Pa0e Box 3337, tels 2489)
(Belongs %o Thabet Brothers Group)

10,14.30 Manager of
Vational Pactory for Paper and Plastic (Bagplant in Sanats)
PsOs Box 1736, Amren, way to Dehron

10e14.31, Monaoging Director of -
Printers Trade Center, Sana'a
Mr, Ali Hassan Ali, Tel. 2307

10e14432, FAO Resident Representative, Sona's
Wr. Mohammed Jama : N -

10414433, UNDP Programme Officer
Mr. Tim Howick-Smith, Sancte

10,1434 Dr, Manfrped Judd
UNID0, Vienna

10415 Builders Price Book, Sanata
Volume I
Ministry of Public Works

104164 Yemen Generzl Electricity Corpe
Stage III Electrificetion
Development of Interconnected System 1982-85
Report 6802/1 -
Kennedy & Donkin, Consulting Znge




11.

ABBREVIATIONS

bill.

cm
CPC
cum
day
GNP
g/sqm
ha
IEDA

A

South Yemen

Rate of Exchangg

IR
1 IR

- 54 -

annum = year
billion = 1,000,C00,000 (UsA)
degree Centigrade

centimeter

Central Planning Organization
cubic meter = 00 1l = m3
24 hours

Gross National Product
grams/square meter (surface weight)

hectare = 10,000 sqm

industrial Estates Jevelopment Auzhority

kilogram

kilovolt = 1000 vol+s

kilowatt

kilowatt hour

liter/second = 60 liter/minute

meter

milligram/liter

million

milliimeter

Megawait = 100 xilowatt

People's Democratic Republic of Yemen

square kilometer

Tihana Development Authority .

1000 kg ' '

United Nations Development Programme

United Nations Industrial Development Organization
major water course

femen Arab Republic

Yemen General Electricity Corporation

Yemen Rial (US$ 1 = YR 4.5)
100 Fils = US$ 0.22
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UNITED NATIONS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

POST TITLE

DURATION

DATE REQUIRED

DUTY STATICN

PUESS OF
PROSTCT

9] PP Y

[ D]

UNIDO 14 December 1979

Request from the Yemen Arab Renublic for

Svecial Industrial Services
INT=30AL

JOB DESCRIPTION
SI/Y24/79/801/11-02/32.1.E

Paper Production Specialist

One month, with possibility of extension
As soom as possible

Sana'a, with travel within the country

To assist the Government, through the Department of Industry,
Ministry of Economy, in the establishment of 2 national paper
production unit.

The exgert will be attached to the Department of Industry of the

Ministry of Economy. In close co-operation with the authorities concemrms=:i

the Directcr General of Industries and the Project lManager of the
Industrial Promotion and Advisory Unit, the expert will specificzll;
e expected to:

1. In close co—oreration with the parer production economist, stuly
the extent of the couniry's potential demand for different types of
vaper.

2. In close co-operation with the paper production economist, study
4+he availability of local raw materials, ways and meanc for “he
reclenisnment of remiirsments for raw materials from other sources,
and availabilitr 2f infraziructiure for the project,

’G;_

-
‘-

m .

a z ‘a23igzm for <he ideal size of such a projecs,
-2 of the different production and service

u W
'

4. Establish the capital requirements of the project in terms of
foreign and local currency.

ceesfos

Applications ond communications regording this Job Description should be sent to:

Personnel Services, UNIDO, P.O. Box 707, A-1010 Vienng, Austriag




!
V)
m
'

. Define the sources for machines and equipment needed for ihe
roject.

6. Recommend an organizational scheme and a training programme.

7. Recommend follow-up activiities for further UZTDP/UNIID assistance,

The expert will alsc be expected to prerare a final repeort, setiing
out the findings of his mission and his recommendations to the
Government cn furtner action waich might be taken.

RUAL IZICATICKES University degree or egquivalent kxmowledze in pulp and pager
technology, with experience in paper and paper processing and
technology.

LAJGUAGS Erglish; Arabic an asset.

BACZZ20CYD The couniry is one of the least developed countries of the world. It

INFOATION kas very recently started modernization and development. With the

orening of new schools, universities, institutes and multirle
Government and private offices as a result of the cowmntry's
industrialization process gathering momentum, the use of different
types of paper products has increased manifold. The experditures on
imports of paper and paper products has increased tremendously. In
order to save the much needed foreign exchange and create job
opportunities, the Govermment has decided to explore the possibility
of having its own paper production facility, in which respect UNIDO's
assistance is being sought.

NO CANDIDATES REQUIRED AT THIS TDE
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