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1. SUMMARY: 

A factfinding one person mission was made by ~r. Erik 

J. Snellma."l, illJ!DO Expert, Helsinki, Finland, )larch 1 i -

April 7 1980 to the Yemen Arao Republic 'YAR) in order to 

evaluate the possibilities to establish an. integrated pulp 

paper :nill of small scale. Several di!'ferent 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 conditi1ns 

to support the project's economic viability. YAR's present per 

capita paper consumption is about 2.3 kg/a and the countrJ 

already has a growing printing industr-J and some paper converting 

plants. The goals to increase the literacy rate from the present 

low 20% level calls for the es~ablishment of a national pulp and 

paper industry which is possible in the Tihama Coastal regions 

water courses, and valleys (wadis) by using :nainl:r agricultural 

residues of new imported vegetables like :.Cenaf, sugar cane and 

sisal. On long range it has been suggeste~ that cha.'lges be :nade 

in the objectives of the country's afforestaticn programmes • 

.lltogether 16 different recommendations have ~een rnade. 

2 • 
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2. IllTRODUCTICN 

The Yemen Arab Re~ublic (YAR) has for several years been in 

a continous economic and develo?Jtent boom. In the present Five-Year 

Plan ending in 1981, ambitious goals have teen set for education and 

industrialization. ~~ong others this has :-esulted i~ the continously 

growing need for ?aper products. 

In order to save foreign currency and to establish domestic work 

~laces, the Y.~~ Gover.unent has inclu.cied i~ i~s ?i•e-7ear ?:an- a 

30,000 TPA pulp mill using cotton a.nd mai~e ~talk as raw material, to 

be built in Zabid in the 'l'ihama coastal area, on the road between 

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

UNI!lO was contacted by the Gove!'!llllent, and the undersigned 

was selected to C~J out a one-month mission study commencing 

11 March 1980. 

'!he major target of the mission was to find out the !acts necessarJ 

to evaluate the possibilities to establish a viable pulp and paper mill 

in the 1.A.3 and also to review the possibilities to develop otner paper 

related industries (10.2 and 10.14). 

Following are the findings, conclusions, and :-eco~~end.a~ions 

resulting from this mission. 

Dtiring the mission a car trip was made, Sana'a - Tai~ - Hodeidah -

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



In this con:l.~c+.i.":,. I '-'=t~ -':., preser."t IT"~ ::i.r.!'-~~~ ,_-:i.c:!l.sa .;,., ..,,._., ~..,,.of'~ 

:-::embers 0 f mrI::x:>' "..i-:m? I 'I.ill ~:JVe!'!'l:!en:t cii.:'feren:t mL--:.:.stries and. "ood.ies 

a.s ··•ell as represe::t<:tives of :;iriYate Y~;.R i..'1.G.:istrias and. tra.d.e. ( 10. 1 4) 

-
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L-i the South n.R borders in the te::Ti tOr'J or' t.'..:e :former 

south a.nd. east rmmb.5; in the desert a.rea. have not yet been officially 

recog:iized in the south a.nd d.efi."'l.ed a.."ld de:.ia.rca:~ed in the east, '=et

wee:! the .-iei~!!.bou:-s. (10.5) T:lis may cause ;iro-c:le::s i:l t~e :'"J.t·.=e 

i£ oil will be explored. i."l t::e 'cord.er 
. . . . . 
a.:.s-:;r:.c~s • 

L"l a.."ltiqai ty, ·t:1.e area ;.;as called Ai ~bia Fel~ It :.ias +,he 

famous historJ • Cne of "'b.e bcst-know:i l~:.::gdc::i.s i.."1 tr.e :-e.J::..on -.. ra.s 

that of Sheba, which lac;tecl. from 950 - 115 3.C. S L'1.ce ";hen the 

cotm-~r"J was :-uled ::!llonJ ot~1ers b~· E:i~ari~e <!;r.last:r, t!le :::t~io

pi.a."l.S, the S~.l."'l:.'liS 7 the Zaidi.3 7 t::e Ot:1cr:i.an ·fur'..cs, t::e 3ri tons t 

a..~d so on. (10.5) 
.. 

3efore t::e revolution L"l 1962 the comri;::" was pra.cticall:r 

i:nsul:.ted. fro;.; "o:ic O'.::tsi:i.e ~·:orld. i."l a :political 2.!ld co::-.;.;erc:.3.1 

sense. The Imaal?l :"'.ilcC: pc;ul::.tion su~~fored tr..e ?QVO:"ty tu1c.er

nutrition and poor hcC:..l tl1. Z.;rpeciall:r t=.~ farmers h.J.d ad.di tionally 

hea:'rJ taxation bur~en. 

. . 
s-:;a:i-:;e:.. • 

...,. 
.1.~e 

J:he a.Jreement re::ched oetween th3se two :ti~rties ·,;as ~ corr..,:romize 

previous rulin5 !'z.mily was banned from the coui1tr'J• 
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13,z, :.l'f)VP.mnP.r ?Rth., in Tripoli, the two heads of YAR AN:> 
~ople Democratic Yemen signed an a.:,"Teer::.eit of f".itur~ fusion 

of the two co,_i.:: trie:::, T!'t.is w~ sup~oecd to take place L'"l tb.c 

nea.r fu:~ure. 

- South Yemen, after the British pulled out of Aden, has established 

a Government fa:r to left. 'The greater part of the commercial 

:i...'1.d industrial enter?rises have been nationalized, however not 

the la..'"ld ownership. l1!le :-ela.tior..s with Sau.di Ars.~ia. !:ave 'tee:: 

iopro'V4..Jl6' lately. High level d.iscussions a.re being held. 

197 4 a mili tarJ coup took place in YAR. 

~977, Octo·oer, Y.1.R president was assassinated. 

1978, Ju.'"lo, YAR president ·..ra.s killed by a bomb transported L"l 

brief case :rom South Yemen. 

1978, June, two da;y'3 later, presideut cf South Yemen was killed. 

1978, October, an attempted coup against the president of Y . .' .. ~ 

failed.. 

Today YAR is I"tlecl ":iy a. !hli tar<J Govc:'!"..rnent. ~o definite date 

for JenGral election has been set. (1C.3) 

Y.AR has a wal area of about 195000 sqkm, mostly mountainoou.s • 

The mai.~ watersh~d runs from ~orth to south, almost ?ar~llcl to the 

Red Sea, dividing the cou.'"ltry into two parts, the western half, the 

water courses of which drain west-wards to the coastal plain cf t~e 

Tib.ama.h, a..'1.d t..11e eastern. :ta.lf, the :iwa.d.is'' of ·..t:ich draL"l. ei the::

southward.s or cast·.il'P..rds. 

Tl1e western half of Y..\R can co sub-di·Jir:led i:.-i+.o ->;:1.r<'lo ~jo.L ~··~·')'l. 

·11hic:1 a.re also arra.."l..Jed parallel to the Red Sea: 

a) Tiharnah coastal plain or Western low lands ( 0 - ap::ir. 500 :n) 

b) Wester:l mid lands (500 - 1500 m) 

c) Western hi:,h lands (over 1500 m) 

... / 
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Th.e cli.":iate of YAR is cle-i;ormi...,P.d by -1:ru. ~~1mtr""' s ,~o~~i.r.> 

location and. by the articulated rcliof' ~.f.iich rises from sea level 

to an elevation of 3700 m, wi thi..-i a di.sta..'lce of onl:r 100 km. 

From :.~y to Sc!'tember the cli:na.te is :na.i..'"lly influenced by 

moist air massess of the monsoon circulation SJ"'Stem which flow 

from the southwest . aga.i.."lst the Yemen high la.-ids and ca.use ':lea:r.1 

~rooipitation in the mountain slopes exposed to tb.e west, mainly 

a.bovc 1500 m. 

From October to February dry a.ir masses originating from the 

central Asian Anticyclone a.re the ma.in reason for tlle clear and 

rainless "Winter•: season. 

TI1e ma.ill precipitation occurs i..'1. the ar-:?a of I"ob a:id on the 

rain exposed slopes of the #reStern :iigh lands which drop abruptly 

to the Tiha.mab. coastal ::;>lain. 

Mean monthly temperatures CC and average ar.nual ::-ainfa.lls arc the 

following: 

Table :ro. 1 

: 
Area Altitude Climate I Temp. oc I Rai..-ifa.11 

A. 
B. 

c. 

D. 

m t:'Jl)e t:lm 

Tiharnah 0 - 500 tro?ice.l 22 - 35 0 - 300 

West em low sub-

and midlands 500-2100 tropical 16 - 26 2C0;_600 

Highlands 1800-3700 temperate 10 - 18 200 - 1800 

Eastern lo~·: zub-
a.:id midl=ncls 800-1800 tro;iical 16 - 28 O - 4CC 

. 
YAR main wate~shed runs parallel to tho Red Sea at a distanc~ 

120 - 150 !:m from t:1c coast thus dividi."lg ":he country into two 

major hyd!"o{f%4~ic zones. 

. .. / 
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T.b.o seven major wci.tcr cn·1~·~.;J ("wad.is") rannin.g wes'twards to Tihamah 

collect their water from the steep scar,s &"'1.C flow i..~ ~cepl7 ero~~ gorges 

Before t~e wadis disch.a.rzc t:lcir floods into ~iha.'llah pla.i!l. 1 they h.a.ve to 

pass throi1gl't steep narrows formed by tAe foothills. 

'!here :i.re :.isti."l,;"'J..ished t:hree t;r.ies of surf3.C~ flows: t!:e flood flow, 

(60 70 ~), the pest-flood flow (25%) end 'ilie base flow (1~) from the totcl. 

r.m. off. 

Table :ro. 2 

Com'Pone:1 t dr.r year .Average yea:r wet year 
W.'!1 mm mm 

Ra.in.fall 100 400 700 

Eva~otrans-

pi:-a.t ion 85 200 295 

Run off 10 185 365 

Grou."ld. water 5 15 

' 
4C 

The popula.tio~d~ facto of YJ.R i."l 1980 is csti..-ia.tcd to bo 5.2 million, 

annual gro'irth rate is 24000.Estimatc<:cl. nu."1-.:or c.! long-term e::li~a.nts a.t the 

same time is 175.000 and 'Jf short-time cmigr:mts 575.000, or totally 750.coo. 
These a...-e mostl:f in ~c.udi Arabia.. 'l'!le c~tima.ted ;:iopula/.;ion of s,,uth Yemen 

is about 1.5 million, de facto. 

Y.~.R pcpulation is :rua.:-•ti tc:..ti·1::ly i!or.d.."l~ted b~· young :pco:;la. 35% 
from i."lha.bita."lts arc under 10 yea.rs, 4~ undar 15 ye::.rs 2.;1:. 67% u."lder 30 
:,rears. Lif c ~xpcct~~.1.c~' a.t birth is below 40 yca:-s. 

:'.i'rom the total.YAR labour force of about 1.1 million is about 73% 
wor .. d."1.g in agric·..J.ture, for·JStI"'/t etc., e.bout ~ in industry c:."1.C.: s.bout 2c% 

i:l services. 

Rural. ::;>o::rulation is estimated to be a.bout 85'% ~cl ~.lI'ban population 

about 11~~. 

. .. / 



-8-

A.t present time the growth of cities is however remarkable. The 

major cities :u-e the follo~d.nJ: 

Sa:ia'a ,.Capi~a.l., about 400 -500,000. 

Rodeid.a.h, ma..jor port, about 100 - 200,0C-O 

Taiz, former ~apital, ~bout 100 - 150,000 

inhabitants 

" 

" 

All ti.~c o~hor cities, like Zabid, Ibb, Bajil, ate., have the 

po:;ulation below 50,000. 

The greatest population concentration is in the rural villages 

of Ibb - Tai.z area. ( 10.5) 

Access to elactricitv (1975) had f::'om the total population 

,5% but ill ru:al areas only 1% • 

.itd.ult lit~ra.cx rate (1976) W£l.S only 1~, prim£.!"'J school enroll

ment however beinz 27%. 

Access to ~iped ~ater ·ira.s in 1976 not high either. From the occupied 

dwellint:,~ ·11as without piped water 91". 
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3 .3. Ecor..cnics 

mn> ner ca'Oi ta in 1976/77 was $ 3SO. 
Gross donestic product in 1975/76 in ~arket prices wes 

the followi.r..g: 

Table i~o.3 

t ~11. " 
An.'"l.ual Growth 

Item 1969/70 - 1S75/76 
(%, constant )!~.~) 

GDP, total 1.157 100 8.5 

Agriculture 572 45 a.o 
Indust:cy 118 10 g.o 
Trade '>?'' - I 23 11.0 
Govern-nent 113 10 10.0 

Others 137 12 11. 0 . 

Balance of paysents has developed as follows: 

Table ;'!'o.4 
I S million 

Item I 

I 1973/74 1974/75 197 76 1977 78 

Export of goods ,(Fob) 14 13 12 19 
Ioport of goods,( CIF) 1 S4 258 382 73C 

Trade Deficit -180 -245 -370 -711 

r~on factor services, net 14 17 21 -3 

F:ctor income, net 117 203 479 889 

~orkers re:nitte.nces, net 112 191 457 342 

Investment income, net 5 12 22 47 

Bala."lce or ct~rrent i:'lc o::ie -49 -25 130 175 

Gross recer;es so ,,, 187 473 920 
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Meraha;d,i.se Exports 1975/76 - 1976/TI 

Cotton ~"ld cotton products 51% 
Coffee i&'.' 

Rides and skins 1~ 

All other oor.i.'nCdi ties 1 ~ 

Ra.to of Exchange 

Since Fobroaryr 1973 

T-> -1.oo -m 4.50 
YR 1.00 • US- 0.22 

1 "?R. • 100 Y Fils. 

TOTAL: 1~ 

!ccording to the Central Bank the 
inflation rate during the fiscal year 
ending June 1979 was 2~. 

The welldoing of country can 'be said to be pre-domi.nantl:r being 

caused by emiJI"ant workars remittances i"rom oil producing oo'Uil~ries. It 

has baen said then to be exceed~ 1.7 billion U~ 19"9.(• 1.700,000,000) 

U..it i tsolf has no officiallJ" confirmed oil reserves. Mei +.h~r 'M'L;; 

ot..~cr remarkable natur~l resot'.rces. Some coal deposits exist. 

Because of hu..:,--e rcmi ttance t:1ere is a :1i.:;h a."ld. i.""lCrE::asi:lg purc;i.2Se 

power in YAR. ~.is h;;i.s cc:i.used risi.."l[; prices especially i:i real esta.to 

businass/labour price, rents, services, qat (the favouratc of Ye~enies, a 

mild narcotic shrub or amal tree, whose top leaves a.re chewed in the after

noon qa.t sessions throllbh all soci~t:r classes) etc. 

However bccauze of U."lcler developm~nt of t~-:ion s~rstams, the 

Go·.rernrncnt bodies d.o not deem to ha.vo mone:r cnougl1 ":o im?rovc their low 

la•Jel pMmises( ospecioi.lly faosc occupi-::d by foreign CX!'Cr~;s) and hire 

enough skilled workers requesting high salaries. The massive help 

in form of fUnds an~ favorable loa.~s from friandlJ countries h~ve a.ssisted 

Govonunent greatly into effo~ts to lift th~ country from uncor-dovc~oping 

st~'""G to its present level. Tclcing i~to the acco".lnt t.~o nu.~oer <l:ld 

political colour cf t~osc fric~dl:r cou.1trios ona cannot avoid the con

cltision th2.t the Gov~rnment 1l.nd its fore~ 90liey load.ors have aueti~e:-t'ul ~-· 

been able to maintain the foroign poliO'I/• (10.4) 
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4. BASIC CONDITIONS PCR F'JLP AND PAPER nn:imrr?a 

4.1 Fiber Resources 

The pa.per is made !'rom pulp. chemicals. additive~ by- for.sting a 

co?Itinuous thin web "..Uruall7 with the assistance of 11oater. 

By f:\r the most inpcrtant elements f'rom these is the pulp, which is 

the common nomina.tion of accumlll.ation of fibers. The fibers can 

origina.te frcm wood, o:.gricultura.l residues or the7 can have artificial 

nature. In wood and agricultural residues, the fibers are b•U?ld together 

~nth lignin. In the pulping precess, the fibers will be sepe.ra.ted from 

lig?l:in and each other by usi."lg heat-end 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 combination exists. 

The amount ot fiber in pa.per depends upon the qua.li ty- of paper, b'4t 

nor.ally it varies between 60 and ~. The so-called yield of pulp in 

chemical pulping is usually- 40-50% and in :nechanica.l pulping 80-~ 

from the dr,r wood or agricultural residue dr,r wight. 

4.2 Water Resources 

The water is the second most important element in pulping and paper 

mking. The whole process can be said to be wa.ter adding and wa.ter 

decreasing and the fiber-water slurry transportation. The requirements 

set to the ~ter qualit7 and its continuous trans"?Ortation "by- pumpir.g, 

screening, suctioning, evaporation, etc. is costly and therefore plenty 

of efforts have been made to reduce the a.moi.mt of water in pulpir..g and 

paper making. Circula.ting the so-called mill white water is one of the 

ways and means. 

When pl.annir..g pulp and p:Lpermill in YAR conditions, we can prcl!.cir.&r-ly 

assume the specific water consumption to be achieved would be· 

-in pulp mill 100 cum/ton of dry pulp 

-in ~per :nill 50 cum/ton of pa.per 

The above specific consumption figures mean the followir.g absolute c~n

sumption in different sizes of mills. 

/ ... 
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Table No. 5 

Production Water Consumption 

Amnsl Iaily Pnln \fil1 Pa.~?' Mill Total 
tons tons cimrldav l/m:L."'l l/a cum/dav l/min lls iLs 

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 33 100 
30,000 90 9,000 6,000 100 4,500 3,000 50 150 
40,000 120 12,000 a,oco 133 6,000 4,000 67 200 
50,000 150 15,000 10,000 

t 
. 167 7,500 5,000 33 250 

It would not be impossible to :pimp this amount of water f'rom underground. 

However, the water consumption is that high, tbat tempting to use surface 

119.ter is great in order to leave grouniwa.ter for more important use. 

Related with water usage is waste water offluent disposal. Paper !Dill "W..:rte 

water can be cleaned and used after tbat for example for irrigation. How

ever, pulp mill effluent :s usuall7 more or less - depending upon the chcsen 

pulping process- contamirant. Therefore the strict rules in industrial 

countries tor environment protection have ca.used that the mills have been 

f'o.:ed to build up ver,r sophisticated waste water handling s.ystems. These 

systems can ~onsist of sedimentation tanks, aeration basins and finally 

biological troati:icmt in order to reduce the biological oxygen consumption 

in the waterways down to the :nini.mum. 

Al thougii':.. there does not seem to be any such kind of rules prevaili."lg i:i 

YAR so f'ar, the ethics of consulting western er.gineer does not allow tba.t 

the ofnuent of ~ulp mill will spill the small grotmdwater resources in 

the mill area.. Therefore, the mill design calls for the latest techno

logy of the field. 

4.3 Market 

One ve17 important element in pe.permill design is the m:-ket of pe.per. A 

ve17 good rule of thumb is that in developir.g countries, at least 2/3 f::-om 

the plar.ned }:8.permill prod~ction should be covered by domestic consum~tior.. 

Usually a.ey feasibility s·liudy should include the relevant market study con

sisting of desks study and field survey. The study- shoi:.ld give the e.nswers 

to the questions like: 

-the amount of print !.ng '1'6.00G.a a.nd. the a.mount and grade of 

paper they a.re using; 

I ... 
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-the amoimt d JAP4f:1. cunv1;;1-t.t=i.·a b.Ul -the eiu~ '".a. ~.:> ~ 

i:aper they- are using; 

-the amount and grade of printed pa.per a.r..d converted. paper 

products imported; 

-the prices paid; 

-the trends and forecasts, etc,. 

Usue.ll:r the pa.per consumption per ca.pi ~a. 1...'l ~snlo-ping cour.tries is ~rer"J 

low compared to the fig-J.res .,f ir iu-~rialized western countries. In the 

following table are some figures from the year 1977. 

Table No. 6 

I 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 Oceania, only th.""ee: Australia., Ja.I;an 

a.r..d New Zealand consume, per capita, over 100 kg/a a.nd onl:r three others 

exceeded 40 kg. 

EXcl uding these, average consumption wan onl:r 6 kg/a. Ir.dia 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 kg/a.. In Latin America, the average is 22 kg/a. 

It is difficult to determine what is the minimum for reasor..a.ble developmen~. 

The levels of 100 kg/a. or above obtained in developed co1mtries c...intain 

significe.nt quantities of pa.per used for pa.cka.gi.."lg a.nd cosmetic purposes. 

A. level per ca.pita of 30 kg/a a.ppea.rs to be the ~inimum to achieve li tsmcy, 

adequate oon:mnmication a.nd educational levels f 40% kg/a is a desirable ob-

jeeti·1e, however, because it allows some element of packaging for :hidus+.Tl~1 

or e%p0rt purposes. (10.6). ; ... 
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In tho comitr;r like TAR, this level would oean with the dif'f'erent popu

lation the following quantities and CIF values in :nillicns of Rials anti

cipating the average CIF value for p!.per USS700. 

Table No. 7 

I Per Canita 
kg/a . 

Consumption 
~1i'.1~e~ Population ton/a 

I 

5,200,000 20 104,000 325 

I 6,000,000 30 180,000 565 
I 10,000,000 40 400,0CO 1,270 ' I 
One my campu"e these figures with the YA.R's export value of 85 mill. rials. 

4.4 Other Be.sic Pacts 

Additionally pulp pa.per industey establishment needs the following items 

- land area 

- chel!li.cals and additives 

- intrastructura.l developnents, like housing, roads, health c:a-"""e, 

schooling, religi~ institutions, entertainment and sports facilities, 

energy service, transportation, etc. 

-know-how am technology- transfer 

-management and marketir.g skills 

-skilled and unskilled labour 

-capital 

From the capital needs one can say the.t pulp am pe.per industey is vecy 

capital intensive industry. The total inveett:ient of integrated pulp and 

JS.pel" mill varies at present time in developing countries from US$1 ,COO -

7, 000/a.nnua.1 ton. Estimating in YAR conditions ·with proper design, the 

requirement to be usa2,ooo, one can assume that 10,000 ton pulp mill 

integrated with 15,000 ton pa.per will cost total~a.bout 25-30 million US 
dollars. 

5. FIN'DnTGS DURING TSE MISSION 

5.1 Forests and af'f'orestation, P..iel question 

YAR has totally 1.6 mill. hectares "'bGSiticd n.s :· cr~st bnd. Howc:~rer, all 

f'orest has been depleted during the hU?ld.rf:ld.a a.1.d tl'1ousa.nd.s of ~ars. At 

first on a.ocount ot construction, later for fueling Plll'1)0eas. The only 

thing that is lef't, a.re some lonely Euoa.lyptue and Acacia trees, mostly 

in pe.rks, and different types of am-u.te scattered a.11 over the cOUtttry. 

/ ... 
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The d&pletlon ocmU.mw1:1 t'or t'ueling purpoeee. ne camels are widely 

used to aarey f'uelwood tram deserts to the i:Iter.nedia.te storages on the 

highway- rae.d-aide, tram where the camel cars.vans and the trucks ca.r%7 the 

f'uel to the llBl"ket places in villages and t01ms. (10.4) 

This fuel wood is e%1:remel7 e%pe!lSive. C'ne SlOlall truckload., consisting 

of about 4 cc. costs in Se.na•a, YR1, 600. In inter.nediate storage areas, 

south from Taiz about 40 km., coat of lower quality thin wood about 

YR 150/cuo. but high quality' thicker wood a.boo.t YR 300/wm. According to 

the sa.lesoa.n, local far.:ier, the price should double i."1 Taiz because of 

high transportation costs. 

nsae figpres gm lit one esnmte +.bat fuel wood price "a.a delivered" would 

cott about tR 400-500 cp;; or YR 6oo-800/ton wood as d1'z correStx>ndiM 

O§S 1 '50/ton d£T wood. This figure can be compa.~ with for eas?le 

Scandinavian pulp mills wood cost of about US~SO/ton dry wod. In other 

words the difference is triple. 

The depletion continues also the.t w.7 that rural farmers' females seem 

to cut am uproot the shrubs on the highwa7 sides. 

When one adds here 10 mill. sheepa 2Jld goats of' the country-, which Will be 

out to a. common grass at villages, there is no wonder, that in most places 

~he humus layer of soil bas disappeared a.Di finally even :irinera.1-la;yers are 

suttering beca.use of erosion caused b7 heavy :rains a.r.d. wind. 

)finistcy of Agriculture has a. small Forest Depe.rtmer..t,totall;r four persons, 

taking care of afforestation programmes, which are 4 under develOlJ!lEnt 

a.nd starting 19&). 

1 • World Ba.nk A.id N'o. 1, Taiz-Ibb Area, totall1 500 ha/ 4 years, mixed specie 

2. World Ba:lk A.id ?lo. 2, l!odeida area, totall1 800 ba./4 ;years, mixed specie 

3. German A.id, South from Sana'a, totall1 440 ba/4 years, mi%ed specie 

4. British A.id, East from Sana'a, total1 430 ba/4 years, mixed specie 

There are in the countl"'J tota.117 4 nurseries, where 40 different species ~re 

umer testing. The a.forestation is expensive in YAR. Programme costs 

200 an/days z: 80 rials or YR 16,000/ba excluding the lar..d. price. 1.1ne 

m1 compe.re this figure at !.bout US33500/ha with sca:cdina.Vian pl.anted f'ores"t. 

land including the price of land, of a.bout usa 500/ba.. 

The objectives ot attol"9etationprogra.mmes a.re fueling, soil improvement, 

sand during prevention, cattle feedil'lg - but not a.JlY f'orttn based 1ndU8't-r.y~ 

(10.14) 

/ ... 
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The FAO "t'oreater is &Histing :ln ~~~t:i~~ i.ho Jti.n.i.aiir;y ot 

Agriculture Forest Detsrtment. 

A.ssuming that suitable Eucalyptus o?' othe:..• specie can be planted and 

reserved for forest industry, one my calcula.te the yield/ha to be about 
rot3.tion 

6 ton.i a.s dry wood '· time being 15 years. 

Assuming that 50% from yield would go for lumber a.?'..d plywood industry, 

~ for pulp industr,y, O!".e ma;r calcula.te tha.t about 40,000 ha forest 

is needed to sa.tisf';r the 50,000 ton/a. pullJ!lill, when pulpir.g Yield. is 

45%. :aach amiuel harvesting would :-equire new pla:taticns of a.bout the 

same amount of hectares. 

il though aft orestat ion would 1'9ach the above huge dimensions, it is self 

clee.r that the hcasehold r~·.eling problem in the countr,y bas to be solved 

first before one can expect a:n.7 SUP!)lies from forests to the pulp iDdl:Str;y. 

One sol1.:.tion for this could be domestic oil, or coal, govermnent ~bsi<;ized, 

imported liquid gas or kerosene or charcoal or r-.u-al electrification. 

Jrrswe.7. f'orest fiber supplies ca.rmot be e:.z:pected to ta.lee place until a.:tter 

3<>-40 ;vean. 

Prem the existing forests, a potential fiber resource is onl:r pa!:l tree 

leaves. ~l:n trees seem to grow in Wadi a.rea.s, South of Taiz and North of 

Hodeida ca.nd obvicusl7 a.lso in other wadis. At the present 'ti:ne the far.ners 

seem "to use these leaves as roofing ::ia.teri~ls in their huts, ~d c.li:;o for fuel 

as well. 

There was no possibilit:r during the mission to estimate the a.mount of the 

excess leaves in tons, but with good reason, it cen be assumed that these 

leaves could term only a. :argiml portion of the possible pal.p mill's 

tiber raw mo.tel'ia.ls. 
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5 .2. Agricultural. res iducs. new pLmts: 

!AR is the ~iC'.iltural land. It has apgliQ"i la.boT'-int<''l'\&i.ve 

and sophisticated agricutu:a.l techniques for ccntuz-ies on the slopes 

of steep ~d ~aoged mou:it~ns • YAR farmer spa....-es no effort to ,sa.i."l 

maximum profit from the scanty rainfall for the cultivation of ~is 

crops cve:i on the most diffi·:al t teITain. 

?iew opportunities for work in the neig!lbouri:'.'.g oil-rich 

countries alre:J.d.y present ~rous competition fo~ traditio~a.l 

agriculture with its la-oour - intGr.sive methods. 

For the irriga:;ion the farmers ha.ye U$ed saveral !llethods , 

like spate irrigation, spring irrigation, traditional lift irrig~ 

tion and mociam pump L-rigation. 

During last J-!=US several feasibility st"..id.ies hc.ve oeen made 

by GovP.rnment for wide irri6ation s:,rstems construction in different 

wadies, cs~cially- in Tihamah area. Some of these plans are m the 

implementation phase. 

The total area of the cul tivatcd land wss astimo.ted in 

1976/77 to cover 1.515.000 h~hom this tb.e raided land comprises 

oy far the largest portion, ap::,ir. 1 ~277.000 '.:la ( = 84%). ':'!1e spate 

and pered.all;r spri:l.z-irrigatad a.rear a.re csti::iatcC. to coYo:-

120.000 ha. ( = 8%) and 73.000 ha ( =5%) rcspecti•1ely. 

The pump irrig~taii l=id covered onl:r 45.000 ha ( ·~) but 

t!lis pa.rt increases from ye;;.-: to :rea.r. 

Out of a. total land area. of appr. 20 mill.ha. only 7 .:;% 
( ~1. 5 mi). l.h~) are thus riagularl~r cul ti ve.tcd.. Sor.ieti:nes, d.uri."lg high 

rainfall sc3Sons, an ~~~~tion~l 2 ~ill.h~ of margi~al ~ric~ltv:~l 

l~d is cul ~i vated. :·!hen wood\:,r vcgota.tion or. s:u.,-tb covers 1 • 6 mill .ha., 

tho re a.M left about 15 mill. ha ( •75~~) rock;:r, :nount:.li.i.eous a."ld se1:U.

a.rid. ri::nge la."lds with very sparse vcgotation. 

From the crop production &bout 90% is covered by food $l"ains, 

i.e. sorghum, millet, wheat a."ld ba.rlc~~. 1'!10 rest iA 00·1qrt;10. by ;,;.l')tc.-t.M!'l 1 

grapes, fruits, coffee, cotton, qa.t, etc. 

. .. ! 
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. The most profitable crop to the fa.r!:'3rs is said to "oe nowadays 

the qat, labor intensive cotton cultivo.tion has decreased. ~t has ta!cen 

lond f:"Om coffee. (10.4., 10.5). One ha of qat land produces 300,000 -

400.000 YR/af 

Crops account for ai::o~t ~ of the agricul tur~ sector• s output 

~lue, some 2<$ is from li'Vf!-stock, ~ from forestry and i~ from fisheries. 

Livestock estimates for 19TT/78 were: 

Table ~ro .3 

Species I A;noimt, heads 

I 

Cattle I ,840,000 
l 

Sheep and goats(7o£i3"') I 10,400,000 
I 

Camels I 105 ,oco 
Horses 3,000 

Donkeys 700,000 

!...rea. and. production of cereals for 1977/78 

Table :ro.9 

Specie Prod. Yield 

I 
Area. 

1000 ton ton/~.:i. 1000 ~a. I 
I 

Maize 54 o.a 64 

Millet & 
Sorghum 564 o.6 922 

Whea.t 46 o.a 60 

Barley 38 0.7 56 

I'OTAL I 702 0.64 1.102 ' 
' 

Thara is no official statisti~l figures for stalk (straw) 

production from the a.bovo cereal fields. However the matter ~as 

boon hc:.ndlcd i."l. some irrigation studies me..!e for maintain ;>la.ins o.-.:l 

wadi Rima. in Ti!lamah. 

I ••• / 
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Accord.b.g to tllcl!l, Fodder , straw) dr,r ma-ttar yiel.ds of crops gro~~ on ~e 

Monta.:i.o ?la.ills, iS the follow~ i:l ~/h::?.. ( 10.12) 

Table No. 10 

! Yield lavel !~/!la. fodder 
Crop I Irri~ated Rai!lf ed 

! Area 1 I Arca 2 Area. 3 Arca 4 Arca 5 Area 66 
I . I I 

Barley straw xi 11,650 1'125 
I 

.900 600 450 225 

Hheat straw xi 1,800 1,250 1,125 . 675 .450 225 

Yellow sorghu:i stalks~. 500 3,500 3,0CO 2,500 2,coo -I 
'Yellow sor~UI:J leaves 450 350 .300 2.50 2~C -

l 

I 
Red sorghum stalks - - 3,00IJ 2,000 1,500 800 . 
Maize tops 1,200 1,000 - - - -
Alf2.lfa. 16,000 ' 13,000 6,500 5,000 3,500 1,500 

x/ Estimated on basis of 75% of stated ~3.i:l weight 

Crop 
!ieli level k~/ha. tt:?.L"l 

Ir:.-i •ated Ra.i."lfad 
A.,.m, 1 A.,..,..:'l 2 A~a '), Arca. 4 .\!'Ga. c:; Arca 6 

:Sarley 2,200 1 ,sco 1,200 aoo 600 300 

Whc~;'; 2,400 I 1,700 1,500 9co 6CO 300 

Yellow sor5~u."!1 1,800 1,2co 1,000 700 500 I -
Red sorghum - - - 700 500 200 

Maize 1,600 1,000 - - - -
Alfalfa. - - - - - -

.. 

Alfalfa is cultiva.ted merclj for anim2.l !o~r. 

Barley ~d yellow sorghum were i."l ~•o s't-ildicd ~eas by f ::!.I' -t.'lc two oo~ 

importa."lt ll'ai:1 groups in terms of total yield proc:.aci.~~ appro%iln2.ta~ 

60% l"lf th~ total co.real ou"tpu"t i.-i the a..""Oa.. ~·/neat and retl sorghum each 

eontributo approxi.'11a.toly 2~. 

I 
I 

Yellow sorghum hns ~J far the most importcmt fodder orop and accounted. for 

43% of t.i.e total dr:r matter produced.. 

/ ... 
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From the f~c one can conolude th.c in::port:moo a£ UT-igation to th.G 

grain ;.."l.d fodder producticn.. 

In the sune st".:.cq ( 10.12) also has been li:3tcd commodity prices at f<ll'm 

ga.tc and i.>l ~ver~c 1975/76 

l'ablo ~ro. 12 

~ver. 1975/76,YR/ton Fa.rm gate, YR/ton 
Crop grain fodder grain fodder 

:z!arley .950 940 .207 750 
i"!hca.t 1,375 940 1, 169 750 
Yellow sorghum ~ ,362 - 1,158 -

- stalks - .900 - 720 
- loaves - 1 ,(JOO - 800 

Red. Sor~UI:l 662 563 
:.Ia.izc 1,125 - 956 -

- tops - 1,210 - .970 
Alfa.lfa. - 2,000 - 1,600 

I 

Fa...""!n gc:te prices ~'"C 15~~ lower than average prices for ~~in and 2~ for 

fodder respectively. 

Because of high tra.."lSporta.tion costs the i>or;-hur: stal!cs in S=.na' a cost 

even 7 rials per bu."ldle <'llq. i."l Ta.iz 5 ritlz per b\,md.lc. ~is gives per 

I 

dry· ton approxi;:ia.tely :.'R 2 1000 i.>l Sana.' a. ~1cl ".'R 1,500 in l'~iz, in :.r~ch 1980. 

Using as the aver~ straw price of YR 1 1500/dr-.r ton1 do1ivered to the 

pulp mill ond estimating pulping yield to "oo 4:;:;, one Will ~t for the raw 

tnQ.teria.l price 

ll.J.1i~~12U.~i.:.~~-l~~1g~.~ 
This is axtrecely hig!i fizure compared for example;) wi tll Soondinavie.n, i.'lter

n~tion~lly high, ~P ~rood ;rice of ~cout us¢ 20/cum, ccrros,o~e.i.."l.g ~pprox

imatcly 

7R c;4olton wln •US rJ. 12~1gn nu.lo 
..... ~ ............... ~--- ... iiliri& 

Tho hi.;h. price of fodder straw in Y.<\.R is not ca.used onl:r by high production 

costs but al3o booa.use of tho market situation. Thore is too littla fodder 

for animal foea,in.3. AccordinJ to Mi."liatI"J of .Agriculture <:nd FAO 's local 

reprasentative, the cattle is st~ring and nil-producing in mN1Y p~n~R in 

t.'le country. 
/ ... 
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Therefore no excess a.gowits in co!!mQtitivc prico :from t:;o countr"'s asti

ma.ted total straw nroduction of a.bou" 4,-7 ::iillio:::i. tons for ""11.pi.n,.; ~!lases 

is av:.ila.ble. hd if' there would be, these amounts most probc:.bl;r would go 

for household fueli.'\!l 

~Tew wr:.,ys and mea.-,s a.re needed to satisf'J the ro.w material need. of pulpi."'lg 

industr:r• 

Ucw ?le."'lts (S;eecic) 

1..s the suitable land <?.reCIS ere scarce in t!io co'Wl.try, wa~ar resources have 

fiber usage, t!lc pulping fiber ;.:iroduction shoi;.ld ":;e b<lSec!. on such plants, 

which 

- a.re oost productive per ha 

- a.re not necdi."lg best cultivated l:i.:ld 

- are not necdi.~ too much. irrigation 

- are prc:fo~bly not usa.ble for ~ir.lal fccdi:lg a.."'ld can be 

prevented to be useg. for fi:.:>ling. 

In the folloWing arc described some of most promising new plants. ( 10. 7) 

~ 
X:cnc.f hn.s tro.di tionclly been GrOi-m as. a. crop fibre for the manu±'a.cture of 

twi."le "-"ld rope. For those purposeses, onl;r the ba.st fibre, Qr about 2~ 

of the tot cl we i,;h-t of. the dr; stalk h~ been ·.ised.. ( L"l f:-..ct, a.!'~cr sctti.."lG, 

washi.."le' O."ld pMcessir.g, the 'b<:!St fi brs, the total yield of drJ f:i.bre ha.s 

bean as low as 1~). This :ics boon then t::c raw m<:tcricls of (jute) ;J;J:m:J 

b~"'S. The remaining. portions of the stalk !1.:.ve bean diac~.rdcd, consisting 

of vel."'J short-fibred, wood;/ matoric.l ~1c~ soce pi tey mctericl.. 

Since the bast fibres arc relativcl:r lone, t!J.e use of fibres or fibre ribbo'1.s, 

a.s the !!k"'.teriaJ. comes from the decorticati."15 ma.chino has been considered in 

a. number of co,mtrios r.s a. source of lonJ-fi bred ;rul p to be mixed w·i th 

shor-t-fibrcd ]?Ulp suc.i. a.s b~:.sse. However t:w. lligh co.:;~.; of produci!"..3' tho 

kcnc..f fibre a.lone has rcn~erod it uneconomic for pulp ~d p~pcr production~ 

The best fi ".Ji-es of k3na.f w~:ry from 1 to 10 mm in lengt::. with :in a.v~r'lgo of 

a.bout 2.5 mm, which is considcrc.bly longer tha."l hardwoo~ C."ld ~.s compc.r:?.blo 

to t!10 fibro length of softwoods. Konat fibres a.re also more nc.rrow then 

wood fibres e.nd aro cxcollont from tho ctu.ality standpoi."lt for practica.14' 

eny grade of pE.per. Unfortunately howovor t.'le wood;! fibres from tr.e kenc.f 

stem a.vero.Ja only about 0.5 - o.6 mr.i in length end tho chomicaJ. pulp produced. 

from this fra.ction has ortrcmely slow drain~e ahari:i.cteristico and is of 

poor cr..iality for ~ ;iurposc. 
/ ... 
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In the rnA4'1.rf"h '!.~ark ,.,f' u.s .. Dep:irtmont.of' .~->.-l....,~. ~ ... ~:,.. ...... .-- nc:ginnal 

Rese=.:rch La.boratorv at Peoria., Cl~oia, it has been found necessar;r to t"i rst 

separ::itc tho two components, which ore vastly different in.J>b7sic#U 

characteristics, before pulp~. J:hen each can be tree.tad separa.talj 

under appropricto con.di tions for the tnie of pulp for which each might 

be specificaJ.l:r suitable. L'l this con.'lection the possible use of the 

woody portions of t..'l.c kena.f stem for produc";ion of mecha..'"l.ica.l pulp is 

particularly appecling because it mey very well be used as part of 

newsprint furnish. 

The futura use of kena.f. for proc!.uction of !lowspri."11i ~<:.S some exciting 

possibilities. In f~t, by separatin;; the two components before pulping, 

the entire tarnish for. a newsprint mill might even be obtained from 

kena.t. The bast fibre, constituting 20 - 2~ of the dr:r weight of the 

kenaf' co~d be used for tho ch.er:iica.l pulp component and th• woody material, 

75 - 8Cffo, could be used for the mechmical pulp cocponcnt. '!'his possibi

lity should be particularly a.ttra.c+.ive for the small newsprint mill in 

developl.nt! country lilcc YAR. 

In extensive plant~ tests in va:. ious parts of USA, the yields of from 

4-20 tonnes per a.cret d:r:if material., haVa been achieved. 
in 

The agronomists workintI/thc fiald say- t.'1.a.t 20 tonnes per hectare of d...-J 

material is a. ree.sona.ble amiua.l yield. ( 1 o. •7) 

B~5esse 

Moro than forty bc.ga.ssc pulp mills of' substc.nti"-1 sizo - most of' ther.i 

integrated with paper mills - h~ve baen built duri:ig ~e la.st 25 yeEt--se 

Production Vo.r'J from 100 - 300. tonG/ day. L'"l ad.di tion, there a.re a.t lea.st 

fif'ty small bega.sse pulp mills, production 10-25 tons/day. 

"13agaase pulp is produced in all 20 oountrios. 

• ..:igasso has a distinct a.d:V'ant<:1.g""'O over t!ic other non-wood fibres in ths.t it 

involves no $I'Oa.t problem of coll~ction. T:io costs of collection, crushi."lb 

and clo~ing the m torial c.ro borne by tho sug~ cxtr~ti.i.g process• 

Thero is c. wide rango of types of baga.sse pulr;i produced, Those Ve:r'J from 

the very high :rield mochanica.l type pulp usod for 1nsula.tion boa.rd to the 

highest cr..iaJ.i ty, high 'brightness blcacllod 'baga.sse pulp us~d for high 

er.ta.lit:; tissue, printing and writin,z end newsprint papers, end 'bloaohod 

paperboard. rlhen it is considered th"""t in some areas tho amiua.l yiald of 

/ ... 
I 

_J 



- 23 -

drj baga.sse per hectare is in excess of 10 ~U!'t'!'\oa, ~th ~q ouoh as 

9 tonnes of sug!.r per hectare t<:'.kon from. the smnc 12nci, it is not dif'f'i

cult to mdorstand wey sugarcmie .;rot-ri.ng1 in an;y ~d, which is suitable 

for it, gives one of the hizhcst rctur:is of CJ.."lY ~iculturru. crop. ( 10. 7) 

Sug<:'.r indu.strJ ~:?.in produces as subp~uct, molasses, which could be particularly 

i.."'ltcresting for YAR as it can be used. as raw ;;;iateria.l for :t::rotci.--i 

('roRULA :md PEXILO) productionl Protei:i c:?.gci.:l oiled -nth soya.beans :nd 

fish.meal is an excellent c:?.ttle fodder, 

~ 
From the other 11ew :Jl~ts which could have potential in YAR, especially 

in Til:iama coc:.stcl. area, one !D£l\Y' mention also sisal, whose leafs a.re uaed 

for pulp~ raw materials for example in Brazil. 

In the follow~ table arc listed some ~on-woody a.nd woody fibres and 

their estimated. a:mua.l yield. in drJ tor.Jtes pc:- hect<l:ree 

Table Uo. 13 

Specie ~ron-woo~ Wcoey Yield in drJ 
/. 

tonnes; ha. 

Alf~f a. :c 1.5 - 16.0 

Barley x 0,8 - 1.0 

Sorghu.'il :c 2.2 - 5.0 
)•Jheo.t ::t: 1.2 - 1.5 

Kanaf x 6.o - 20.0 

:Bagasse z 4.0 - 10.0 

Sisal x ? 

Eucalyptus x 6 - 8 .. 

Gme li."'la. -Arborea x 10 - 12 

Caribbe<:i.."l Pi:i.c ::t 5 - 7 
Sou~hc:rn ?i..'le ::c 6 - 8 

Scr.ndin. ?i.'1e I x I 1 - 3 

Tho yield is Jr9!2.tly d.epcndi:::-..g upon the iITiga.tion, fo~ilizing ar.d 

soil conditions, ate. 

/ ... 

I 
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Alt't'.J.f'ci.y wh.ieh ~lrc~ i3 I'V~n.-!.ad in Y~R ~or :animal foddF!.'I" h.:is in some 

conditions hl.gh. :rield ~'ld it 3.lso could bo used for lJtl).ping. 

However kena.f and b~...ssc, which a.re not fodder end which ha.ve veey 

high ;ri.eld1 look the most promising r~w materials for YAR pulping 

industry. They <l.rC not cult i w ted i:J. Y..lR. Suge.rcane il.as bee~ mdor 

minor tcsti..>ig according to t!le verbal i.'lfo~tion. 

The following t~ble ~i,rcs the indication how big c.reas of aa.ch pl<J.."lt is 

needed to s~.tisfy 10,000 tor.s amiual pulping need. 

The pulpin.;- :riclc! :ie.s been esti:nc.ted to be saz:c, 45% ( cheC:.cal !'Ul.Pin.l). 

One 'JJa(f note, that :in mechanical. pulping the yield might be 80 - 9""· 
Tabla 14 

Monwood;r Yield, aver. Cultivated area need for 
fibre specie dry ton/ha 10,000 tons/~ pulp mill 

Alf alf D. 8 2,aoo 
Wheat 1 22,000 

So~hum 3.5 6,300 

(emf' 13 1, 700 

BLgasse 7 3,100 

Wide test plantations ~e needed i:.. si::ri.lar cond.i tions i."1 order to 

evaluate the emct figures c.."ld the order of superiority. 

5.3 Market 

There wcs no possibility dur1".1g the short mission time to make or,y detailed 

market stud;y'. However tho major po:inta and roush-estima.tas ZlB well a.bout 

q:uanti tics and grad.es a.s prices could be made. 

5. 3.1 Pri."lti."lg Ind~,3 

For this subject one ea.rliar study (Requ.ir-Jmonts of t!odor:lizo.tion S"..".ld. 

Expansion of Printing Induotr:r) of UMIIO e:l:pcrt, issued in r!cy 1976, wa.s 

a.va.il~blo. (10.11). However t~~ stuc:;r ciid not mention with one single word about 

the p~pcr usad i."1 pri."lting prcsaas. Also it ca.me UP, that lot of o!J.~gas i."'l 

presses had happened since 1976. During the visits to 'l'a.iz and Hodcida., it 

was possible to visit some of tho presses for ga.tb.ari:ig tho in:f'ormc.tion of 

pa.per usn;o. Tl1is was a.lso dona in Sma.1 '1.. 

; ... 

= 



'!'able 15 Private pres:;:ies in YAR. 

Jt. Ncune of the Presa City Type of Work Labour amount Paper usage est. 
grade, amount 

18r El-Ably Preas Sana'a Commercial 5 

• Inr Al-Hadid Preee Sana'a Commercial 5 .. . E:\r El-Kodeai Preas ~ 
Sana'a Commercial 8 

"· El-Haditha'Preee Sana'a Commercial 1 

~ El-Shiah Presa Taiz Commercial 5 

t Saba Preas + Branches Taiz Commeroial 5 

7 Thabet Abd El-Gelil 'l'aiz O.:>mmercial 70x100 cm, 50-70 ;:/eqm 
El:eroie~ bQoke 70x100 cm, 220 g sqm 
Lodgers, onlendara 16 100+40 tone/a + 20 tone/a 

~ People's Prin+.ing Presa Taiz Commercial 15 70x100 cm, 50 g/sqm 
70x100 cm,235 g/s'j:. 
appr. 20 + 6 tons a ~ 

Q Ebatern Trading Preas Hodeida Commercial ,,. 

•o Al-Fateh National Presa Hodeida Commercial 12 70x100 om, 5-60 g/sqm 
appr. 10 tons/a + 3 tons/a 

11 Al-Nahdah Printing Presa Hodeida Commercial 

12 Assalam National Printing Presa Hodeida Oommeroial 

13 Mouin Printjng Preas Hodeida Commercial 7 70x100cm, 70 g/eqm, wood tree 
300 g/eqm board 

i4 Almahdah Printing Presa llodeida Commercial appr. 10 tone/a + 3 tons/a 

' 

',, 
l ,, 



- 26 -

From the above table, one oe.n conclude tba~ all commeX"Oial private 

presses a.re using 1~ sheets in dimensions 70%100 cm, surta.ce weight 

fTCID 50 up to 70 g/sqm. 

~dditionall7 the visited presses informed tbat the relation white/coloured 

is appronmately 50/50. 

Besides wood f'ree printing grades, the presses are using different type 

of boards, 3.1.so in sheets 70x100 c:n, surface weight from 200 up to 

350 g/sqm. Grades:bristol boa.rd, vanguard boa.rd, grey boa.rd, etc. 

E:t::ept press nJ. 7 in Taiz, which used a.bout 100 tons/:;. printings and 

60 tons/a boa.rd, a.11 the other presses a.re in the class 10 - 30 tons/a. 

paper aDi 3 - 5 tons bOe.l'd /a. 

Totally this gives the following S1lllllllarY• 

Press No. 7 100 ton pa.per 60 tons board 

Presses No. 1~, 8-14.t 260 " " ~ " " 

Total 360 " " 11 0 " " 

Contiz18enoies 1~ 40 " " 

Esti.lated total - 400 " " --- ...... ------· ----
10 " 

120 " w--• 

" 
" 

The C!F price, what the presses infomed being paid varies trom 

ass 600 - 1150/ton paper and usi 500 - 1200/ton board depending upon 

the grade. 

The biggest i!Il-porter-distributor in the ccunt17. t:Tinters Trade Center, 

Sar.a. •a.. informed iuring the visit tba.t their sa.les per e..nnum is the 

following: 

-priniing pa;Jer 

-bristol boa.rd 

-euroart paper 

-miscellaneous 

45 - 80 g/sqm 

200-250 

7o-80 
" 
" 

190 tons/a 

80 " 
25 . " 

5 

CIF prices var>/ from 600 - 900 US3/ton. This amount does not include 

~tenders, which can be 150 tons/tender. It looks, tbat with + 20% 

accuracy we can assume, that small commercial printing presses do re., 

use more than 500 tons/a pe.per and 200 tons/a boa~ per a.nnum. 

I ... 



Table 16. Government preeses•in TAR 

No. Name of' Preas OU7 Type of' Work Labour Amount Paper ueage ert • 
grade, amount 

1 Yemen Printing & Publishing Co. Sam•a Rewapapera, 40 300 ~ans/a, 52 g/sqm 
(Saba). (Belongs to the Ministry magaz~nee, newa·1l'rint, also ec-
of' Infonuation & Yemen Nat•l. books, visit grades 
lank carda,oommer- Some 70 g/aqm, newsprint 

oial work 

2 Military Printing Preas Sana'• )fewepapere and - 400 .t.on/a, 52 'g/eqm, 
military own newsprint 
printing re-
qutremente 

3 National Institute of Public Sam•a - - -
Administration Preas 

4. Ministry of !kluoation Preas Sana'a Newspaper, 60 2000 ton/a wood free 
aohool books, 7J g/e.cJID, 70x1oocm 
exercise books 260 ton/a newsprint 

230 ton/a 220 g/sqm 

~ 

5 Branch of' Yemen Printing Sana'a - 20 -
& Publishing Co 

6 New Ministry of Information Sana'a Weweprint 
Estimated 1980/300 ton/a Presa veb-offeet .. 30 
52 g/sqm, newsprint 
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As f'rom the T"d.ble 'No. 16 , gnc OGu see 1iho gov1eu."U2W1.l\ operts.ticol p~s1:1oc: 

are b;y fa.r the most important writi.."lg and printi!lg !)a.per consumers in 

YA.R. 

Estil!Bted total amount is for wood free printing a.bout 2500 ton/a, 

70 g/sqm. 70%100 cm, for newsprint about 500 ton/a, 52 g/sqm, in rolls, 60 cm wide, -

and about 300 ton/a, board, 220 g/sqm in sheets, 70%100 cm. 

This makes total consumption in YAR presses in 1980. 

Table 17 

Grade Specif"ication tons/a.nmw 

1 • wood-tree printing 70%100 cm 2,500 
50-80 g/sqm sheets 

2. Newsp_rint 
52 i/sqm rolls 3,300 

3. Boe.rd 70%100 cm 500 
200-350 g/sqm sheets 

Totall7 I 6,;oo 

However, Minist17 of Biucat"_on Press (N0.4) is a.:t present time 

me.kir..g only about 4°" from all books and e%ercise booklets needed. 

The rest is imported. The press has apa.nsion plans a.nd its esticeted 

pa.per usage will be 8ooO tons /a in the year 1985. 

The Ministry of Inf'or.:ia.tion is just installing new web-offset 

newsprint rota.tor press and its pa.per consumption will be increa.st:-..g 

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

5.3.2. Pa.'Oer Converting Indust:z 

There a.re some pa.per converting plants in YAR. ( 10.14). 

1. Na.tioml Comp:nl for Sponge &: Plastic Industry Ltd., Ta.iz, has a. 

corrupted b0% mnufa.cturing line. to make b0%8s mainly(~)for the 

biscuit aiid sweet plant, which belongs to the same Hail Saeed Corporation, 

with Headquarters in Ta.iz. The plant was established 1975 a.nd. it 1.:.ses, 

working in one shift, 
1000 tons/a. kra.ftliner , 120-150 g/sqm 
7 50 " fl ut il'lg, 127 g/ sqm 

Width of rolls is 150 cm. 

The demand of boxes has grown 5-10% per annum in 1975-78, but 1978, 

so as much as 40% when new biscuit production line was assembled. 

Kr.lftlines a.nd fluting is imported from N'ol"ay and Sweden. 

/ ... 
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2. Same oompan;r as above bas a plant also 1n ~·i::. where it to aleo 

toilet roll and facial tissue me.nuf'acturing line. 

Jumborolls, width, 160 cm. are imported f'rom Sweden and West Ger:Darl3. 

~ti.mated paper consumption is 

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

total 

Also this plant is woiidng in onl7 one shif't a.nd during the Visit, the 

plant was shut down because of big storages. The plant makes its own 

cores from il:iported kra.ftpa.per. The plant representative could not say, 

how much from the llBrket their production covers, as the statistics are 

not ve1"7 reliable because of smugling. 

3. National Factorz for Paper a.nd Plastic. Sam 'a, Amra.n, wa.7 to Dbara.n 

(near factory No. 2) is a small 3-men operated. bag plant, which -has two 

bag machines. It uses kraftpe.per imported from France and Fir.land. F.sti

mted consumption is 100 tons/a, 50 g/sqm. 

Another bag plant in Taiz had been shut down ( temporaril7 ?) because 

of plastic bag competition. 

Totally paper converting imustry is using in YAR approximtel7 

2000 tons/a different grades of pc,pe:t'3.!ld board. 

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

- pa.per sacks 

-guma:ed paper 

-bitumenous pa.per 

-pol19tqlen laminated pa.per 

-waxed paper 

-nnlope• (t!le7 an iaportff -4 ·pr.laM4 iA·YAli. 
-twisted pa. per 

-paper ~a 

-mpld.n• 

-towels , etc. 

As thi• induat17 ia labor-irrteneive and. auitable tor temlea, ver:1 

little water ~Jld energy consuming, it is very suitable for induatria.l. 

eetatea tor esample. 

-.~-. _ _:_ -w 
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5.3.3. Impor~cd ~par prod.t..ction: 

There are th.roe big users for these produc"ts in YAR. 

1. Cernc.."'l.t plon:t in lk.jil bolo~ to Yemen Ce::ient ~ustr,r Corp. 

is m1'king now 65.000 tons/a Portlc:id Ccoent but is and.or 

expansion to 350.000 tons/a. 1982. 

Pl~'"lt u::as now 1.5 mill. s~:o 5Ck.y 4-ply, 70 /sqm., 49.5 x 

64 x 9 cm, imported :::s ;iri!ltad from ~ustri.:i.. 

The price ~er seek is 45 fils/CIF !iodeidah.. 

L"l tonnes t!.lc ~bove. e."':lOU.."'lts :necn: 

1.5 ~11. sacks, a.ppr. 300 to:is/a/1980 

8 " , " 1.600 tans/a/1982. 
as one sack is wet;~ about 0.2 lG!• 
As new ceracnt pl:-nt of 500.000 ~ons/a is unC!..er construction 

north fror.i Sane.' a. and third one, pcrh.:?.ps 1 • 000. 000 ton.s/ a, ia 

Ui."'lC!..er pre-pl.:::."1."1.L""lJ south from T<J.i.z, the sack. consumption will 

be in the end of 1980's a.bout 20 mill. sa.clcs, a;>pr. 4000 tons/a.. 

2. Juice- pl.:int i."l Eodeidah. is using a.ppr. 500 tons /a. i:npc;irted 

boxes-::-·~'"'.d milk cartoon, imported i."l sheets and pri."ltcd., i."l. 

their TETRA - p::c k - pac.lci."16 process. Ta.iz box :;Jl:::nt ca."l?lot 

suppl~ boxes for ~em because of specifications. 

3. Biscuit flr.d. sweet t:l.t>.:1:t i':l '!'aiz usc;.a a.bout 1. 760 tons/ a 'ri.~tod 

and i.I:lpor-+.:ad sulfite wrappi."l.~ pcpcr, ~luo of this is :!.bout 6 mll. 
YR. CIF. 

5.3.4. Forei.m Tr~o St3.tistics 

Foreign Trade Statistics 'book 1976, published by Ccntr!'.l 

Plar ... -iir.g Office's (CPO's) Data C.::nter, S"-"'lo.'a., gi~.rc~ the followi.'l,Z 

pa.per <l.'ld ~aper products import fi~s. (10.9) 

Tn.blc No. 18 

Item Colilr.lodity Amount 'lcl.uo 1cco YR 

1976 1979 

1. Printed matters . 7 6.658 

2. P~por sonsitizod, not d.ovolopod 224 439 
3. Ct..i.or pa.per <::nd pa.porboard, c:.li.-idors 44 1.057 

4. Ha.-idkorchiefs, cleaning tissues 1 1.445 



Item 

s. 
t:. ..... 
7. 
8. 

9. 
10. 
11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 
20. 

21. 
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Table No. 18 cont. 

. 
Commodity ko'l:lt ! Vcluc 1000YR 

1976 1979 

Cigcrct-:e paper I 65 

Cc:i.rbcn, gip:r~~ :ti<>.pcr 70 794 I 

Toilet pc:. per 305 365 

Boxes, 'be.gs 822 10.607 

writi.~ 1 onvclo;cs, etc. 144 742 

Note books etc. 907 6.646 

Other papqr 272 910 

Newsp:?.per1 jOUI'!lu.lS 785 

Tot<ll 2.911 30.448 

Kr=.ft pa.per and. bocrd 1976/ 4.000 -:. 303 3.523 

Sulfite Wl"<!-PPing paper 2.241 

Pa.rchm~t, grease ;re of 1.963 
Co~tod, hand-me.de paper 624 

Sook krdt pa:;:er 2.867 8.831 

News pri.'l.t C2 a.555 
Pri=t:.1:g. c...-id. writing 626 4.158 
'ifo.11 pr?.i:or 866 

Gucrncd or c.dhesi~:c p:-.~~r .=: tr:: :;:c S! 2.285 

Total 8.691 23.318 

Gr~"ld Total 11.602 53.766 I 
t 

The growth h!'.S :ir.crc<!Sed ~J 4.e :'¢ld, or over 100% · por :JC<lr• 

The ln.tc;;st fi.~s from the 1979 forci;:i tr~d.c statistics c..bovc 

Su.ou:ia.r,'{: 

Based on the above colloctod i.~formation one m~y ostimcta th~t 

YAR paper ?ro~uction for ca~ita 1980 is cbout 3 kg/a ·or 15,000 tons/a 

absolutely. 

. .. / 
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This hu.s been cl~uletcd .:i.s follows : 

T:?.blc Mo. 19 

End user Pa.per sr:'.dc Tonnes/a. 

1. Pr:L."lting p~sscs 1. woodfrce pri.'lting 2500 

2. ncwspri:lt 33w 

3. board grOO.cs 500 

2. I:npcrtcd books etc. - 35co 

3. Paper convcrti11b 1. kreftli."ler 1000 

2. corrugating imdium 750 

3. ti.Ssue 4C 
4. b:!g paper 100 

4• Icported pa.per prod. 1. cement sc.cks 300 

2. juice cC"..I"toon :!ltd boxes 500 

3. sulfite wrappi.'lS 1760 

5. Miscellaneous _750 

Totcl 15000 
I 

The aver~c CIF value/ton of imported paper, printed proC.ucts E:."1.d 

pa.per converted products is c.ccordi..'"lg to C'.liove 1R :coo/:cn or <?.bout 

us~ aoo/ton. 

The fig11re above does not include the packaging materials, like corrugated 

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

5.4. Waste pa.pors 

Waste paper can be and should bo used fQr pa.per production. The best 

circulating clcg'I'Ge ho.s been o.chicvoc1. i."l J~pan, ~bout 4<>-4% '.'.'-"ld. i.'l W.Gcr!:ll'..?l:' 

!:!.'bout 35-4"" froc domestic pci.pcr ~roductio:i.. I;:i most countries circul:-:tio~ 

d~"'TCe is however 011lj 2o-25%. The bitIZcst obstacle in circul:-.tion is the 

orlaniza.tion of c.:illcction. Spccia.l lo.ws ~.nd Government steps o.rc nccdod i;'°" 

this respect. Somo dcvclopi."lg countrios request, tha:t pri:.1ti."l6' pMsscs i::.rc 

not allocated c.ew 11 f:'ea~11' pcper unless they do not return from 'their con-

sumption 2~. 
Ona would not expect that in !AR conditions can be gotten bettor 

roturn thm porha))S 1 o-201fo. 
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The waste paper percentage of Box Plant in Taiz was about 4.5fo. 
ilaste was burnt as the price of buyers from Greece did not cover even 

the transportation costs to Rodeidah. 

Also the Ministr:r of Education' press burnt its waste paper. 

Tissue plants used it too 

As in m.miy ccmneo-tions during the m:i.sa i.on ~ been tiresentod the 

idea to import, pulp trom e.g. Scandinavia and ioonu:f'a.cturc it into 

pa-per in Y A R, some :rord~ for ~at subject ci;ht be ?l.ecded. 

.As above and la.tor on has been described, all costs in Y A R a.re •rery 

:iigh, eve.'l compare<! with !ligh Europe~ stanC.erd.. The construct iau cos ts he re 

are mqbe o~ a _;~ ~er level than in Eu.rope. Pover costs :norc, labor 

is expensive, also chemicals, water, transporta.tion, etc. 

Alree.d.y' ~iddle :!:uropcan si:lgle paper mills are suffertng-a:t. least 

1 o;~ loss compared With integra.tad pulp-pa.per mill. Hence the paper 

m2nuf~ct-.iri.'lg here from i:nportcd pulp would be no solution -:o Y A R <md 

it would mean -~he peper rnanufaott-ing compa..v an occnomic disaster. 

Onl;:r so :nuch ;:ulp should be imported wha.t is nccc!ed for specific pro~c::

ties of !.'E.ch 'c.pcr g-:-c.ee. But the "basic ;.ul;i t:l2.tcrial !lc.s to be produce:! 

in Y A R i tsel:f' • Tho average import3d ,W.p price miJht be ~und US~ 500/ 
ton ~d imported 'rinting pa.per would. cost pcrh:-.ps U~ 800 / ton CIF. 

There is of course insti tutionnl. w eys .and means, l~e custom rcgul~ 

tions a.~d import restrictio~.iS, to protect tho national pa.per incius~r-J• 

At prcse~t time paper raw ~torials for industrial purposes h~vc the duty 

of only 1-10 percent. As the cour.tr"J's present ;:c.pcr consuop~ion ocnsicts 

of so ma.izy di.ff'ere:i:t JI'~dcs, tl!o total e.nount be~ so little c.s :.bout 

15000 tons/a..., t:.10 ~bovo weys Mel mer.n.~ would be difficult to implamc!'lt 

in tho practice. 

The duty of converted pa.per ;irpducts runs in 20-·3~. 
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There would be n.o groa.tar d.iffioul tioa to s~tisf";7 the mill we.tar 

naod of small size ~per ?:li.11 "ay bround wr:.ter pur.ipi..'"l.;! i."l aL"llOst <!ZrJ po.rt 

of Y A R. Besides this, w~ter would not be :'8Sted as .:i.n uncontami.."l.ant it 

could be used - af't;er sedimentc.tion and ~erhaps a.er::.tion -:- for irrigation 

purposes. '!he ce::ient ;>l!:nt in :3a.jil, north from.Hodeidah, in m.ther arid 

area, hc.s no difficulties to pump its wa:ter need, 800 cum/d.2;/ or 550 l/min 
or :.bout 9 13/s froc 4 wells, 30 in deep, 5 km frcr.i mill site. And thc:r 

do not cx;ect a:n.y Qifficultics altho~ increasi!lg' t:ie c~;acity over 5 
times, ~.dc!ing the wt'.ter requirement respcctivel:r ur:i to 3000 l/min or S<Il./!i 

rrhcir :;irice for ~t'.ter delivered to tl:c mill site !lc.s been in 1979 

0.9 Fils/l w~tor.and '1fter o~ion they ~ct it to be,even with hil!hcr 

diesel oil price, not mre than ·1 Fils/l or 10 Ria.ls/cum. 

The quelit~ of w::.ter through. the Y A R' is GOOd. The onl;r problem 

in coastcl c..rc:-. is its high stlinity. 

The following i:;round. w~:tcr Q:l.al~es data. were received 1!-om ~·IEO-reprc

senta.tive in Ministl"IJ of Public Wzt.tar, Sana.' a.. ~c s~'les h::id been 

tclcen ~m the <re::i. ne<U" Za.biJ., south from Hodeid.a.h. 

'!ABLE :ro. 20 
S b. M P L E u o. 

rm.t JESCRIPTION 1 2 3 

1 R. Progr~ :io ~ ~ 2] 

2 Saz:ti,>le no 020019 02011 02010 

3 Ville.go / Town :Biit - Fa.qi Khcllwi~ Suk!ma. 

4 Govemora;te Hade idcll Eodoid.cll Hc:deid.cll. 

5 Wc.ter sou:roe Drillad well ... Dug well Spring 

6 Sampli.-ig plti.ce Tank 'I'r.nk 

7 Dc.te of s=-rn?l~ 19/1/79 3/5/78 28/3/78 

8 Pu.z?ose Wc.?..tcr qun.l. Wator crtcl• Dri."lkin,; 

we.tor suri 

ay 

9 Dcto of ana.l~rsos 22/1/79 4/5/78 26/3/78 

10 pH a.5 8.7 

; ... 
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Tal. No. 2 (cont'd) -

ITEr·I IESCRIPTIO?T 1 S A ?~P L ~ 
1 

N 0 • ) 

11 lo.."'-dnass 

-C<J.1.cium 800 170 

-Total 1500 300 

12 C!ilorid.es 700 475 16000 

13 ~Titrate 125 
, 
a 

14 Sulf~tcs 80 650 120 

15 Iron Nn. 

16 Mangmese NIL 

Th.ore would be no g-re~.ter difficul tias to deo~in-."..tc this kind of 

W:!ter for ~P ~per mill process <?nd sto~ boiler feeC. water :;>urposeo. 

'Ihe 1'8!18l'kable difficulties will be confronted when one ~ to salve .. 

the question of pulp mill contcmincnt effiuents. This has to be made 

by proper :;irocess selection ::nd sophisticc.tod waste ~~tor hcndlL"lg design. 

Anywcy 1 ~ ~ound wctc:r is never too much :.":.d there is a. possible 

c.ccess to surfc.ce wder use, one should consider it ~ c. fi::-st priority 

cl though it rn;zy require :nore c~ensive investment in treatment also in 

fresh ·..z~.tcr a:id. 

There is n.."'.mclj ~lso ~t lceo.Tt theoretical possibility to ~ner~tc 

w~ter :powor if enough water is ~veil.able, soil is sui ta.blc, ~.nd dcrn cm 

be built for bigger water reservoir, which c~ serve not onl:r for irri(;&

tion but a.lso wnter ,ewer stction ond pulp :iepcr mill ~ro~css needs. 

If this wcter reservoir +w~ter power st~tion id.ea would turn to~ 

unprccticzi..l for one .re<'.Bon or .?n.ot!'lcr, there is c.J.so :-n. t.lter:ic.tiYa to use 

for mill ,,.ir,oscs both surf:-.cc :.nd grou.'ld w~ter. Surf:"..Ce ·..z.::>.:tor could. be 

takan fttom diversion veir throll€h ;ic..por .,ulp mill 1s own Qh~'l:.tel, fer the 

proceSS:inti pur~SCS, When there is no 'W~tcr i.:l. CW.nol, then the grounC;. 

w~ter could be usGc!.. Silting WlY' be one problem in the reservoir. 

Acooi'd:ing to Ti.lulmo. Dovoiopment Authority, Hodcida.~ (10.14) the 

drilling of one well costs a.bout 200o-2500 Yai:?.l/m cin.d tho :.vcr~c 

depth of wells is <lbout 50 m. Tho equipments 1 like pump, diesel motor, 

'bm, etc, incl. oroction costs additionally mizJ. 50,000. Hcnoo ono 

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

Bo.xplant in T:::.iz info:med, th.."•.:1; their 15 m dee~ well cost m300,ooo, 

and it supplies water a.bout 8 m3/s, whc.i."'1. it is necess:-..rJ to use:;um-p only 

2-4 :"l:rS I c.c.;f. 

If all 10000 ton/a pulp mill intcgr::.tcd 'With 15,000 tons/a paper mill 

wa.ter need would be so.tisfied with ~und.wn.ter,. this ·11ould mea."l ::.bout 

60 :/s. Only 2 wells, 3rd one :;;ierhe.ps as sp~c, would be then needed 

in '11ih:.mn. cocsttl ~~. 

No ~ter analyses for surface water e:d.wt3. The irrig~tion project's 

desi.;n fiood fer the Mishra.f' diversion veir is established 2000 m3/s. 

Wadi R~ disa.11.arges ell a.ver~ cnn'U2.l volume of a.bout 80 mill cu. 

A theoreticcl 100% efficient structure a.t Mis."lrd'=...li with en intake cc.paci ty 

of 15 m3/s would divert 89% of' the ~vcr~e ~ual now volume. The 'iT~ 
Rima total catchment ~ea. is i:?.bout 2500 sq km. The ;:i6tost flood roccrd.nd. 

were August 1975 (525 oum/s); April 1976 (950 crum/s) and Aug".ist 1977 

( 710 r:.i.m/ s). 
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5.7 ENERGY 

Until theee W!.T-S ee.ch industri3.l pla.Irt ms taken eare o~ its own 

energy service. 100 - 1000 KW diesel engines al'9 widely- used. For 

example cement plant in Ea.gil h.a.d. 6 units each of these 540 kw, 2-3 standby. 

As this plant ha.d been delivel'9d by USSR, it also had Russian :na.chinery, 

incl. diesel engi....z:es. The plant ;aid for diesel oil only 63 rils/l, delivere~ 
a.r..d its power cost was 31 fils/kwh.. As the plant is owned by Government 

controlled company, its diesel oil obviously was subsidized. 

The priva.te b0% plant in Taiz pa.id for diesel oil 95 fils/l a:~d its 

;iower cost was 75 fils/kwh/1975 and about 1 rialf-c"~h/1980. 

Government-owned Yemen Genel""...l Electricity Corpo~ticn, whose 

chairman is a.lso !>eputy Secretary in Ministry of EconOI117, bas three mjor 

network in Sana •a, Ta.iz and Hodeida, plus 32 smaller networks in sn:aller 

towns. Sana'a. will generate 4C-:?.1.\1 in 2 plants, totally 12 e~es; 

Taiz will generate 30 IB1 in one plant, totally 7 er..gi...,.es; Hodeida 22.5 

in 2 plants, tota.117 6 tmits. 

Now this same company is constructi.."lg the national grid. Within 

two yea.ra new 150 )1\7, heavy oil fueled, condensing powerplant near 

Hodeida will feed 132 1:1 system, which will be built in different phases 

between Eodeida and Taiz, Hodeida. 9.1'1.d Se.r..a.•a, Sar..a.'a. and Taiz, ~d for 

some other bigger towns or i.."'.ldustria.l plants. 

...... 
........ -

Second power plant, a.t lea.st 15.Q MW will be built 198J i.."l Mocca, 

and thiri one a.bout the s~~e size. on t~: coast between Hodeida. and ~occa.. 

Investment i."l 1st phase is. 250 million US~ :md totally about Ll. tices 

that !:!!UCh (10.16.) 

This comP?nY is also paying today only 63 fils/l for diesel oil. 

For heavy fuel oil has not been predicted a.n;r pric3 for the year 1983. 

It will be world me.:ritet price unless the own oil refinery of Y.AR will 

not start before that date. Company has been charging all its cwrtomers, 

small and 'l;:)ig, 85 fils, k;;h e'la:t. However n9W tariff is under development. 

The verbally predicted forecast for fut~ cheapest power price is 

50 fils/kwh. Sana·~ Industrial Estate is charging fro::i its occupants 

75 fils/kwh. 

The next supply vol ta.ge from 132 KV is 33 KV The company is 

prepared to build this kind of transmission line including; transformator 

station to any 
/ ... 
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industrial client L~ T1ha.ce. rErgion a.t'tt::r 1~02 but. cha~cs ror i~ 

40000 nf~.,,, lk::n. Low voltage distribution is based on 400 a.nd 220 v, 

50 s/s. 
Power factor a.s planned is 0.9. 
The present high voltage system in Taiz a.r.d Hodeida is based on 

11 ICV, in Sar.a. 'a 33 KV. Ta.iz and Hodeida will be chr..ngcd up to 

33 KV 1980. 

Yemen General Electricity- Corp. is a.11 the time improving its 

C2.?'3-bilit7 to supply pow~r without blackouts. n has 5 er..gineers, 

from which 4 a.re expa.tria.tes, financed b7 aids of different count~ies. 

Power price in YAR, 31-85 fils/kwh is high comp3.red with Scandina

vian indu1trial tariff, a ppr. 20 filsfah. 

Yem= is also explorir.g coal in YAR and ba.s found some deposits. 

YGEC has calculated the following specific investment needs TR.fell for 

different types of power stations: 

-solar energ:r power station: 600,000 YR/k'A 

..iea.vy fuel oil condensing : 21 300 " 

-diesel oil power station 1, 900 " 

5.8 TRL~RI'AT"ION AND LCGISTICS 

!AR has r..ow two rebuilt ports, Hodeida.h a.nd Mocca. ?rem these 

Hodeida. is the major ;ort of country-7 ba.r.dling with modem equipments 

also containers. Congestion does not exist and a.wc;>.iting ti::le is 

highest one week. 

YA.~ highway system is in satisfactory condition between the i:l2.in 

citiesj Sana. 'a.-Hodeidah~aiz, these roads a.re ~ved. However, the 

roa.ds a.re rather narrow and a.re suff eri.."lg from the la.ck of mintena.nce. 

Especially, the road Sa.na'a-Hodeida., built by Chinese aid 20 years 

ago. is curvy and dangerous. The speed of trucks is low and drivir..g 

requires patience. The road from Sana 'a to Ta.iz, financed by ~....A, is 

in best cor.dition (10.14 and 10.4). 

Total road network cor.sists of 4000 k:::1 from which 1000 k::n a.re paved. 

Approved. a.xel load r.ationa.l limit is 13-tons. It is ur..derstood th.::.t 

highway system is in continuous imprcivement planning. 

There a.re three me.jor a.i~rts in Sana. 'a, Ta.iz and Hodeida.. There 

a.re no railways in Y.AR. Ta.king into account the sa.mll txeok:s, 4i.gh ga.so1 '\.tii=-

/ ... 
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price (20% below Ehropean average level), high salary level of skilled labor, 

like drivers, diffic-.llt ::iounta.inous roads and lack of service? one can 

concl".lde that treinsportation costs are high in '!AR. 

Therefore in possible site location. the logistic study is necessa.:cy 

in order to minimize the total costs. 

Preli!llina.rily, one ca.n estimte that froI!l logistics point of view, 

the plain area between Hodeida and Taiz could be one of the ~ost econo

mical. 

If the mill r..eeds access road, the cost of it can be esti:Dated 

to be YR1,000,000-2,000,000/k:n based on the e:rperience of cemer.t pla."Tt 

project north from Sa.na. 'a.. 
It has also to be taken ll:.to acC'C'un~, tba.t employer ha.a to provide 

usually trallSportation services to its labor in Y.AR. 

Concerning the storages, the :nill he.s to mke :roserva.tions for 

bigger tha.n normal storage amounts what concerns raw mteria.ls, supplies, 

additives, spa.re }:arts. :Eoxplant in Ta.iz info~ed that the transportation 

costs 'by 7 ton truck/110 km from Mocca. to Taiz ·is 250 YR/ton. 

· This gives about YR 2.30/tom: km. Bigger 20 tons trucks are 

cheaper. The distances fl'Om H\JCieida. to Taiz, 275 k:n; from Hodeida to 

Sa.r.a.'a., 150 km; from Sa.r..a'a. to Taiz, 250 km. 

It is obvious tha.t in order to ::ii.ni:nize costs, the possible 

future pulp ~ pa.per mill has to rel7 on its own !'leet of trucks. 

5. 9 C~·!IC .. 'tLS .mD C!m.TIC .. U. RE(l)VERY 

T~ere are about 40 different straw pulping processes in use or 

developed. .1nd continuously research laboratories worldwide wor'~ 

for new developments. The process applied in YAR conditions bas to 

be obviously suitable for several agricultural or amiual crop residues 

pilping. It has also to be such that miniI:rum. a.momt of contami:nant 

waste water will be released from the mill to pollute the environment 

and ground water. This :natter has to be taken into account already 

in the process, eo that ·.-1aste water syatem invest:ier.t can be 

::ii.."li::li zed. 

It is quite obvious that first, when the fiber raw ::ia.teria~ 

supply has been confirmed, nece~sa:cy laboratory tests ar.d pilot plant 

trials, possibly even mill scale trials in some existing facilities 

a.re necessary. 

/ ... 
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Hence, it would be too premture in this pba.se to band.le 1n detail 

the necessacy cheiicals, supply and price. 

However in TAR an. represented a.11 the big chemical comp!llies 

like JCJ Hoechst, BASF, etc., so that quite obviously no specic.l 

obstacles in SU?ply- will exist. 

DR itself bas no che::ti.ca.l ind~cy but there are some mineral deposit:: 

like l:bestone, kaolin. salt suitable for caustic sec.a and chlorine. 

There a.re also signs of sulfur on the roa.d froc Sar.a 'a to Hodeida. So 

far none of the deposits have been proven to be economic; besi~ aerial 

geogmphical a.nd groi.md survey iiO:rk is bei:-.g '2rried. C"U.t. ( 10.4.) 

F .'Om the recover,r point of View, pulping process is by far !!I.Ore 

importa.nt than pa.per making. Ia pa.pe;:om; king, main chemicals are fillers 

like kaolin. colo,ll'S, alum. resin, foam preventitives, etc. 

5 .10. LdBOUR ;urn ~.Aim'~~CE 

The biggest comparative a.dva.ntage, which most developing countries 

have enjoyed L"'l the early- stages of industrialization is that low wages 

and associated wage costs more than offset initially poor prcductiVity 

resulting mainl;r from low skill levels. In YAR not only- is productivit:r 

low, due essentially to low skill levels, but •£ge rates a.re fa.r above 

those tY"Pical in developing coi.mtries (10.4). Below a.re some workers' 

wages ~id by- comJE.nies v:.si'ted during the mission: 

-Cement plant in ?a.jil, 3-shift wor-c, average sa.la.cy- 2000 YR/:nonth; 

-Box plant in Ta.iz, 1-shift work, a.veragi: sa.lary 950 YR/::icnth, 
ordi!"..a:cy workers 2000-2500 YR/month, skilled workers; 

-Bisquit plant i..~ Taiz, 2-shift wo~-c, 900-1500 YR/month depending 
upon the age and skill; 

~.linistry of Education Press in Sena. 'a, 1-shift work, 1500YR/month 
for ord.imry workers, e.nd 2500YR/month for skilled printer 

Annual bonuses, leave entitlement. medical facilities, free transport, 

clothL"lg. low-rent housing and subsidized food are the oost cOI!ltlOn non-wage 

elements in wage costs. The7 :!lade a.ppro~imately 40% addition in •..m.ge costs 

in Taiz biscuit and bOXl)la.nts. 

Generally construction work is ~rticularly well pa.id ( 10,4.) 

Builder's ~ice ~ook (10.15) specified following basic rates in April/1979: 

da.il;r, YR 

-Forecen 400 

-Surveyor 300 

-Mechanic 200 

-Fitter 200 

•Plumber 200 
/ ... 
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-Ma.son 200 

~rpenter 200 

-Pa.i?Iter 200 

-E:ectrician 25Q 

-Eel per 90 
-Unskilled 60 

-ExcaVi3.tor rock 200 

-Rock breaker 150 
-Driller "1 c: 

I .I 

Inf'la.tion rate per yea!' is 20-30%9 as estimated -in 1980. 

Though compe.risor...s of wages costs in di.ff'erent countri1::s are dil'f'i

cul t, it is clear that typi02.l rates in LlR are closer to those of 

Southern Europe than to other developing count!'ies, most of which a.re 

!D.UCh further adnnced L"ldustriall:r th2.n Y.AR. The a.verege hourly wge 

rate ~id by the Government owned s-pi.mlillg and Weaving Corp. was $1 .20 

in 1977, compared accord.L"'lg to ILO data with io.17 in F.gypt (1976) and 

in I."ldia ( 1973 ), io.33 in the I:epublic of Korea ( 1975), 30.44 in Syria. 

(1975) and ~1.36 in S-pe.in (1975). (10.4.) 

It is quite obvious, tha.t future !AR pulp pa.per.nilJ, has to :-ely 

during its first ;-year operation time,heavily on expa.tri~te work force. 

~:l'.a.intena.nce services rely traditionally on techni-=a.l skills a.?'.d. 

willingness to offer ser.r:.ces. ~s there are pra.cticall:r r.o vocatior..a.: 

education in YAR and there is a lack of skilled labour, which a.ddi tior..a.11:" 

'bave high salary level, i~ is quite obvious tr.at f'.Iture pulp pa.per ::iill 

bas greatly to rely- on its own service facilities. In other words it 

ha.s to be self sufficient in tha.t respect. 

?ifaintenance is greatly dependent upon the a.vailabili ty of' s~re 

parts; this has oeen noticed especJ.elly in diesel ~otor oeeratior.s. 

5 • 11 • i:.um ~um SITE 

The la.nd area. needed for 10000 ton/a pul~ill +15000-';on/a ~pe!'

mill is about 20-30 ha., but usually at least doubling of that area for 

future e~nsion. is needed. 

Additiona.lly needed are land for housing, roads, etc. 

/ ... 
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Tota.ll;r we '3.re speekir.g ~ ~y 

exceedi."lg 100 ha. 

about the land area need not 

Mu.ch rnore land is needed to pl.'Oduce the necessary fibre !llateria.l: 

Kene.f would need about 1000 ha and sugar cane (ba.ge.sse) a.bout 2000 ha.. 

Land is vecy ex:>ensive in Ll.R. The :?12.jor pe.~ of it belongs to 

the private fa.r.:iers, which usually own 5-10 ha., some of them 50 ha. 

In T:ille:ne area, 1~ ot f'a.mers own 3~ cf lard. ( 10.1~. ). Quite re::erk

able landowners are religious a.ssoci<?.tions. In Tiha.:Da., Wadi Ri!!la. area, 

they (pertly femini."le) own about 1 /3 of the lar..d. Governr:ient owns lend 

'..lSuall:r onl:r L"l remote areas, but i.."l !li1:?..:::a :-egior.., i-: cwr.s: 

1. !.."l Wadi Rima, about 2500 ha near Hcdeida -'l'a.iz Reed, in l.a.bid. 

2. In Wadi Surd'Ud, about 2300 l::a.. 

3. In Wadi Sib.am, about 500 ha. 

Estimted private lar.d price in Wadi Rim. area. ( 10.14) is about 

10000 YR/ha. near l.2.bid. (less irrigation) and 20000 YR/ha near the foothill 

(more i:'rigation;. 

For the comparison, please note below some other lar.d prices as 

inf' or.:ied: 

1. Cement plant plot in Ba.jil in 1968, 6-7 sq k::l~ total cost, 5 :nillion 

YR corresponding a.bout YR 8000 /ha.. 
2. Boxpl.a:rt in Taiz, land in hill:r district, 1974 was brought 4 ha. 

costing YR 25000/ba.. 'ii"hen the additior..al plot of 9 ha was boug!lt in 

1980, it co~ !R 1,000.COO/baJ 

3. Cement plant north of Sane. 'a, 24 ha., the fal".llers are asking 270mill for it. 

YR corresponding to IR 11, 250,000/r.al (This deal is still unclosed). 

4. L"ldustria.l Estate in Sena 'a is lea.sing land to small a.."ld ::iediuo size 

industries in the rent of YR 100,oco-150,000/ha per a.nnum. 

The ma.nufacturi."lg bd.lding floor a.rea they Will lease in the !'ent 

of YR 1,200,000-1,800,000/ne x a.. 

5. According to box p~t in Taiz, the industri<?.l building including 

the ground levelling costs: 

5.1. Class I, concrete type, 1450 YR/sq!:l 

5.2. Class I. Imported pre-fabricated type, 600 YR/sqm 

5.3. Class III, Stoneblock ty-~, 1250 IR/sqm. 

In Se.na.•a. all prices a.re 50-60%higher. (10.14). 

~ccording to Cement Plant Project Supervisor f:FC) industrial 

building indexes a.re as follows: 

/ ... 
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-'L\R 100 

-France 70 

-Japan 65. 

According to that, oi~e rray con.elude tbc.1; ~lp pe.per l:lill construction 

will cost about 2000-2500 YR/sqm. 

As the land a.!'ld construction costs so much in 'DR, one has to be very 

careful when selecting and occupying site for future pulp pa.per.:iills. 

When in Tihama a.res. : 

a) government owned land 

b) suitable fl!rtile soil exists 

c) l.o-f;h s·urf'ace and groundw.:?.ter is available in wadi ~rea.s 
/'rom 

d) /transportation and other logistic points of view area is 
suitable 

e) 
Land in i.m
plementat ion 
phase in 4 

Tihama. Developnent .lu:thority is in feasibility study phase 
in two wadis£ investing in each wadi's area irrigation system 
from 180 up to 315 mill. YR depending upon the catchment area 
ar.d size of wadi 

wadis 
f') Tra.nsmiesi.cn li.."le of 132 r1 is ur.der construct ic.n along the 

Hodeida-Ta.iz road 

g) Town Zabid is g:i.Ving ree.soa.ble infra.structural backgro'U?ld. 

This area. certainly is one of' the most suitable alternative sites 

tor f'i:ture pulp-ope.per mill. 

as a. hypothetical place may be considered govel'!lment owned 2000 ha 

land plot in Wadi Rim, near Zabid. 

This plot can ho-we•rer receive in average only 3000 m~/ha of surface ·.rate~ 

when again: 

-sorghum requires about 8000 :i
3 /ba x cro~ 

(90 days/crop; 2 crops/a) 

-cotton rec;uires about 9-10000m3/!Je.. x crop 
( 150 days/crop. 1 crop/a 

-Millet requires a.bout 6000 m3 /ba x crop ·· · 
( 85 da-ys/ crop, 2 crops/a) 

..tiai.zc re~il'os · J.bout 10-12000 :n3 /:ie. x crop 
( 100 d:J;;s/ cro?, 2 crops/ a) 

-Sug~c.:-na requires ~bout 15-25CCO cw:/ a z crop 
(? d£.;/s/crop, 2 crops/a) 

-Kenn! raquil'cs ~bout ? cum/ax cro, 
(? dE;/s/ crop, ? crops/ a.) 

The rost of w~ter need has thus to be satisfied by groundwater. 

Su;crcc.ne !1~ been tested i."l one ha testi."lg c.rce on govornmont 910 ha. f:.:-:?l 

/ ... 
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i."l Wedi Surdnd, in 1971 durL"lg t:-10 ~rccrs. The rcsul-ts wGre good., but 

termite cl.:-.n.ger :ias to be tclccn into <:1.Ccount. 

In fact, all the following Tihama w.gdis: 

1. W cli. Rr.:::y~ 

2. ~fo.di Zabid 

3 • ~-1 c.di Rim:::. 

4. ~fo.di Silwm 

j. ~le.di Surdud 

woul~ be suit~blc s~ll ;ulp pC?Cr mill sites. 

By ha.ving onEil 10 - 30,oco ton/a. agrioulturo.l residue :ml? paper 

mill in 4-6 wadis, tho need of Y..\R for pul:;;i an;!. paper could be satisfied 

for 20 - 30 yecrs until dfores"tation :;n-ogram:ie begins to ;?roc!uce wood;y' 

fibers. 

The major ;iert of fiber r~ me.tcri~l of these mills cc.:i thus come 

fro:r. th.cir own (or goveI'!lment-c•:r.icd) lc.."'l.d but :-.lso p~l7 from ccntr~ct 

f=r.ners, who c~ be mi."lori ty sb.arcil.olC-ers i!l pulp-pc:.pcrcclcing comp.::r...y 

or who ccn proceed on the oooper~tivo b~is. 

Miner amounts of rJOOd qucl.i t"J printinb ;iresses waste P"-PCr ~d 

ir.iported pulp will complete t~e paper mill furnish. 

6. COHCLUSIOMS 

6.1. At present time in ?rJVdlinG conC:.itions, there is no possibility to 

establish ~;imill in Y . ..1R until t.'1.c fiber r:.w :::c.tcri<ll a~:ail::.bili"ty i:l 

rc<?.sona.ble ~ice :~as bcc?J. -:onfir::icc ... 

6.2 On the short end medium tin£ r~o T.~1 ~~ to roly on ~-ricul t-.irtl 

resi~ues use for ;;,;ulping 

6.3 On tho lollt:,n-timc r<ln;-e, se~ 25 yo:rs, there r.ro.1!cc.son~blo ::;JOssibilities to 

receive wood;/ fibor from afforost.:l.tion ~roGI"~ forests 

6.4 Domestic household fuel question hG'.s to be solved on different b"-Sis :.s 

no·t1c.d.cys. 
rate 

6.5 L"l order to :.~1io~.·c full 2.i "; ~ -r•J/9..nd. for sav~~ of foroi:J:l curranc:~, 

YAR should prcpa.re. lonJ range plQ?l to prodt1..cc i.."l n.:l.tioncl. pulp ;>.:?.per 

i."ldustry ~bout 150,000 ton/ a. print in.; ~d nawspril;.t pe..,cr g:-~.dcs a."'ld 

-r,ct·.t 50CCC tc1:/~. '."-:'':'.":~i::~· :-.~:d bo· rd p: i:cr "'T'."'.dc:. - ... - .. - .. 

There exists at least theoretical 

/ ... 
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possibilities t"or this. l'he paper consumption per capita in !AR is 

strongly increasing. 

6.5.Ministey of ~'Ti.culture hc.s a challenging task to tclce responsibility 

for the devolopment of fiber resourocs in 7..l..1i for short, -medium ::nd long 

time r....no""G. 

6.6.Thcre m-e different possibilities to cevelcp paper convertizlti o.nd. ~rintinJ 

industry. 

6. 7 .Different ki:l.d of studios and tests ha.vc to be i.::iplcmentcd in r:i.ther 

quick tempo w!licil requests ~e tcch..'"lolo.s;r tr~"lsfer in different forms. 

6.8. Such organiz~tion has to be formed. which ce?n tclce responsi"oili ty of the 

d.evolo'Plllent of :ia.tional pulp an.d paper industr:r in YAR. 

6.9. The institutional and orgmiiza.tiona.l obstc.clas in waste ~aper collection 

o.nd use have to be identified ~d removed. 

6.10. The objectives of the ~sent afforestation ;irogr~s h~vc.to be re
evalua.teQ. and the size an:;!. dc?th of :present test programoes, if only 

possible, to be i."1.crca.sed, as tho new national forests wo1,1ld have grc<?.t 

influence on not onl;r fbr future i.11dustey but also tourism, weathor con

di tions c:id the recreation ~s~i~ilities of Yemenites themselves. 

7 • RECO?~iDATIONS 

7.1. Fiber Resources Studies 

7.1.1. The ~inistr:r of .lg::-iculture has to implement the countrr;o1ide fiber (fodd,e.::-) 

i.11ventor-J for aa.ch specie (cereals, alf~.J.fc., ~.ed, ;:alm trees) in.cludir.g 

t.b.e amounts, s:iecif'ic W«;!i,;hts per volume unit, prices e:t ~oduci."lg 

!',z.:":"1S and me.rkot places, tr~"ls::x>rt~tion costs. This is an urgent 

task. 'lb.e cc.reful balance calculc.tion between t.'lc fiber (fodder) 

production and animal production has to be made too. 

7.1.2. Tihama. Development Authority ha.a to test new ?lants li!ce kena.f, S"Ugal'

ccne, sisal i.."l. pote:iti:'.l :iuJ.;i mill c.:ndid.z.tc sites or ne~by i.'l 

diff crcnt wa.cti areas. '!'he tests have to show the production per ha, 

il'riga.tion nccC.cd, quo.lit"/ of cro::i ~d cultiv~tion cos-ts comparud with 

usuol YAR cro:::s. Before tosti."lS' cleslc research and litera.ture su.-.rc:r has 

to be mo.de • 

7.1.3. The objectives and scope of o;.rork of t.'le a.fforestc:?.tion progro.mr.ie to bo 

re-evaluated by MinistI"'/ of AA-ricul ture, FAO a.nd financing bodies. Costs 

con be roduoed in plain orea.s by using moohanized planting ( PAPERPO'I'). 

/ ... 
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7e1 e4. ~IbistrJ of Econo::i;-r hn.s to mclt:3 en org~ization plan for waste paper 

collection and use. 

The bo:xplant 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 aia.terial. :Board machine width 1.5 :n-1.6 m. Pre

fe~sibility study :recommended to-be financed 90ssibl~ by-CPO. 

7.1.5. CPO Data Processing Ca:itcr to be re-evaluated -the con~ont c.n.d objectives 

of Foreign Tr~e Statistics f4,"'"llrcs on ~aper '1lld board, pc~er anc boe..rtl 

proC..ucts mid ~rinted t£tters. The ~aunt and. "lcl.ues end. ccuntIJ of 

7.2 s~ RESERVA.TIO!T STUDm 

7 .2.1. CFO and TDA together has to pre-select rnd reserve the potentia.l 

pulp paper mill est~tes sitos. 

7.3 (Pre)Fe"-Sibility Studies 

7.3.1. CPO has to prepare prefcasibilit;y stu.c:> ~ for sack;-la..'"lt i=l Baj;l. 

Stuc!y should include countr.r"1de !ll2rko3-+, for cemcntsa.cks. (compared. 

with.bulk -.trensportation), solid waste sacks (hospitals, communi

ties, etc.), sacks for pecking of 8{,Ticult-.Jral products, etc. 

Estimated costs about 0.2 - o.~1tr:IJtot.:'.l investment ( cl:-..ss 30 - 50 

mill. 'YR). 

7. 3.2. CPO h.;l.9 to ~epc.re ~c-fcasibili t:~ st-.icq bcludi."l,; lc.bordo~J tric.ls 

for ~~· .. pe:;:c~ mill r.iaki."13' lowgr~c1.c ?ri."lt:i.'1.,; :nd. news:;iri...-it in bypothe

ticcl site, L"1. WM.i Rima arc~, near Z.:.bid, as soon as a:io~!'l infor::ie-

tion iS aV<?.ila.blc for fiber r3.w-me.tcricl avo.ilc.bilit:•, que..lity and. 

price, so t::at the size of mill-pro~uction C<'..."1 be ,reli:::li...~arily defined. 

Paper mac..~ino Width 3.2 m. 
#--· 

If SU{;a.rc~e alter:ie..tivc looks promisinc, t!1en also a ~rmill plus 

molasses bMed mILO a.-:d. TORULA protci."1 pl;;int to be i.~clud.cd in 

stud;:r. Esti~~tcd costs about 0.2 - o.3% from total L"lvestmcnt. 

7. 3. 3. COWltl"JWicte s~cy for different pc.,er converti."1€ ?roC:.ucti:n lines 

needs to be r.14'..dc, <!.t le<?.St for cnvelo?es, towels, n~pkins, etc. T:ic 

private i."1.dustrics to be encouro...!cd to stc.rt prod.ucticn in these !'icld.s. 

~1inistr.r of Economy might be most suita.blo for this task. 

/ ... 
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7.3.4. Feasibility stud¥ to be cxocixtcd 'oy CPO fer: ;._"l.tc~c:.-tod. ;iul;i p~pcr 

mill during nert 5-yee..r plan, when the wid.c fbld tests h:wo i:ocur'1d. 

the r<!.W rnatericl a.w.il<l-bili ty :md pro-fcc.sibili ty study shows :-eason

able techn~conomic viabili~J• (Esti.m..~tcd oosts about 1~ from 

investment, i."'lcl. ::;:.lot &-Ql::.nt t:-ic.ls). Pa.per :ru:i.chine trim ;-1id.th 3.2 m. 

7.3.5. TDA !'las.to '1S.:c socc of t..i.c CO!'..Sul"!ic.."'l.ts wor!ci'lg. on :icdi.'s fcasibilitj~ 

st;udics, to stu~ t.~e possibility to generate water ?ewer. 

Se.m;lcs to be tclccn for tcstir.g ~iffcrcnt ~alyses for surf~ce w~ter 

throug~ t~a yec:r. 

a..-ia.J.yses roccmmcndcd to be made, are the following: 

sus::icnded solids 

Evapor~tion residue 

P!l 

Color 

Conductivity 

COD 

BOD 

Tota.l harC:less 

Tot<l.l alkcl.inity 

Iron cs Fe 

Silica :lS Si02 
Cu.J.cium ~s Ca 

M%'"'!l.C si uo cs !.!g 

Chlorides o.s Cl 

Freie C~'bon dioxid.o as co
2 

rng/1 (tur?idity) 
11 

mg Pt/liter 
mS/m 

m.s/l 
n 

mt; Co.CO/. l 

mg Caco
3
/o 

:::i:.!1 
~I 

~/l 

" 
ii 

II 

" 
Sc.m;>les tclcon throw;h the yec.r r:1.uri!'~ ::lr.i nnC: re.iny and flood sec.sons, 

Some cornpt.r~ti~1e :ncl:rscs to be r.icdc si::rult::::ncousl7 fo:- .;roun·iw~tcr. 

7.4. Proicct Ors:'...~izc.tiQ.n 

Project te~ to be cst~bliShed to ~eke responsibility to develop 

na.tion<l.l pulp :.1d :JC.per i."1.dustrr; of YAR. It :1c.s to i.'1.cluc'.c members 

a.t lc~t from followin.; bodies: 

1 • Ministry of Economy 

2. ZUnietr/ of Agriculture 

/ ... 
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3. CPO 

4. Ti.hnmn. Devolopmen~ Authority 

5e MinistrJ of Educn.";ion Printing Press 

The cb<?.ir~ h.!l.S to be from high le~l ~ ~-t.iz>.Ga h~s +.o ro h'31d 

at lcQ.S"t 6/ye=:r, it rncy-· · set a.cl hoc tc..sk groups fer different 

stu~ics :i.."ld works, etc. Budu""Ct to be me.de for O:'.'.Ch yee:r. Priv~te 

converti.."lg <:?.nd pri."lti.."lg i.'l.dustries representatives to be hca.rd.. a.s 

erperts. 

7.5. Technolos;r Transfer 

7 .5.1. US Goyer"..mcnt Ministry of Agricul ~ h.~ to be asked to give aid in 

kena.f, sug<:i.reane and sisal ma.tters, etc. 

7.5.2. IDT~ e.ssistMCe mey be used fer shcrt time ex;icrt Works to ad.vice 

paper convert~ and paper ?rinti.'lg i."ldustry, pu.J.:;;i-paper :nill develop

ment projects, etc. 

7.5.3. Consult~ts to be used to mclce (pre)foa.sibility and market studies etc. 

7 .5.4. P..llp and Pa.per I."l.terna.tional Uagru:ine to be subscribed and circulated 

to committee (7.4) members. 

8 • A.PI'ZtrnICES 

8.1. :.fo.;i for ?.lysical Reg-ions 2: Hydrogr:?..phy ( f:-om World. Be.rile Countr/ S-tucy, 

Ja. 1979). 

8.,2. Map for Wooi Rima end Montn."le Plai."l.s location a.11d diff ercnt w<'.l.Q.is in Ys\R. 

(From Pl'oje~t Report 18 of Lund Rcso\ll'ccs Div., '1'9lworlh. Tl')wnT', Sur'bi·l:ivn1 

Surrey, Ult t for Ministry of Overso::i.s Dovelopment, 1978) 

8.3. Job deseri;rtion No. 

ST/YFJ~/79/801/11-02/32,1,E, 
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9. LIST OF !'.'\BU:S 

T~blo :ro, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Content 

Mo~ monthly t.qmiJ~·~tur'-1"' ::leg"\."°'" i,eT1+.'i~Q 
end ~vercge ~ua.l. ro.:L"lfcll mcn~s 

Estimc.ted h7d.rologicnl. flew pc.ths 

Gross domestic :;roduct, 1975/i6 L.~ 
:narket prices 

:Oc.l~ce of p~cn';s 

Wa+.er consumption in pulp a.nd pc.per rriills 

Po.per cons-..unption per capita k:;/ a in 
different countries 

Estim<:i:ted forect?.st for paper consumption 
cnd im?ort .,~lues in Y.:i.R 

Livestock estira=-t3s 7 1977/78 :L~ ?A..~ 

Areas and production of cerecls 1977/78 

Fodder yields kg/ha 

Grain Ol.lld Fodder ;rices, YR/ton, 1975/76 

Fi "ore :;;:iroC.uct ion yiclc..s, tcr .... --ics /ha 

Are~s needed to sc.tis~y 10CCO tons/~ 
pulpir.g need for diffcrc.~t s~ccie 

Pr~v~tc presses in !AR 

Government PTesses L~ Yi~ 

Tote.1 paper conSUJ:J.~tion in Y.AR presses, 1980 

Forcicrn, Tr~ St~tistics, 1976/79 for paper 
;irod.ucts 

Su.'Mlz.r"J for ?aper consumption in 7.;it/1980 

Ground.water ~a.l:rses d.o:..ta scmples 
t c-.ken i.11. Ti.ho.mo. 

/ ... 
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10.1. The ?:riddle Ell.st and :r orth Africa 
1977-78, 24th Edition 

Europa Public~tions Lt~., London 

10.2. Job Description 
SJ /YF:.·I/79/801/11-02/32.1.E 

10.3. Industri~ Developme.~t in YAR 
s~ . 
o. !Ul."l.e Grieg/mrrm/Febr. 5th, 1980 

10.4. b. ilorld Bar.k CountrJ Study /!AR 
Jan. 1979 

10.5. Final Report; 
on the ~oto L~terpretation project 
of the· Swiss Technical Co-opera.tion SeI"rice 1 Berne 
Zurich, ! .. pril 1978 

10.6. Appropriate Industrial Tec~olo;y f~r 
:;>a.per· ;iroducts and small pulp mills 
UNI!X), UM, ~Tew York 1979 

10.7. Present stll.tus and future potential for 
utiliz~.tion of nonwood "?l~.n:t fibres - Worldwide Re~riew 
J oscph E. Atchison 
Indie.n Pulp a."l.d Po.':"lor, Fobr. 1974 

10.8 Ste..tistic::il Yo~ :Boole, 1977-78 /'L':r. 
CPO, Statistics ~ept. 

10.9 Forcie~ Trr'..d.c Statistical Book 1976/~i..R 
CPO , Dll.tc. Center 

10.10. Fivc-Yecr Plan/YAR 
1976-1981 

10.11. Requirements of modernization and cxp<:nsion of 
printing industrJ (TSflEM/75/005/11-01/06) 
Fino.l Report; preparcC. "o-.r 'ffiTilX) e~ort Ibr:mim F. Abouclol.:i. 
May 30th 19 7 6 

10.12. Wn.di Rir:lll. Irrig0".tio11. r.c-..relopr.icnt Fc: .. sibili ty Stud;; 
i.fa.dc by Fl Consult inc; En;inccrs Sept. 1978 for 
TiJlt'.tilll Dcvelo;ma."l. t ~\.uthori ty in 
YAR ;,!inistrJ of ~~iculture sponsored by 
iUnistr: of Porci;n Affcirs ond 
Ki."l.gdom of Hotherlc.nds 

10.13. Project Summ~' for Animal Fodder Improvement throu.;h 
increase in the digest i bi.l i ty of strew 
~H."l.ist~J of ~~iculture/l.AR 
FAO/uNDP/Senn.1 a. 

/ ... 
I 

__J 
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10.14. Verbal interviews wit~ different cuthoritics, UUIIX> e.11d 
UNDP staff C:..'1.d l'?'ivate Uidus1irJ cmd tr.,~ retirese:itativas 
in Y.t.R, r.fa:rcl1 1980 

10.14.1. H.E. Minister of Econcmy 
Mr. Mouhme.d Hizcm Ashowa.ti 

10.14.2. Director of De~t. of L'ldustI"'J 
r.ti ... "liSt!"j" of Economy 
Mr. Omar Al Ku:iiem 

10.i4.3. Director of Public Col"!'or~tions 
)Ii.J.ist:"J of Econoey 

10.14.4. 

)!r. Sclek Aziz 

Project Coo:rclina.tor, IDTI!O 
Industrial Advisory Services, 
~1inistry of Economy 
Mr. Ahmad Rashad ~Ioussa. 

Assistcnt DeputJ ~ecrctar"J 
Centra.l Pl<'.lllli:'li; Org~"liza.tion (CPO) 
Priioo Mi.'"l.istcr's Office 
Mr. A.'lwar Al~ar:'.!.Zi (tel. 3506) 

10.14.6. Progr~r/Analyst 
Da.ta. Center/CPO 
11 a;tional Institute of Public Admi."list:r::-.:ticn 
Mr. Abubaker s. Kassim (?.o. 3cx 175) 

(Tel 8314 or 7237) 

10.14.7. Di:-cctcr Gener~ of Irri;~tion 
:! : :1:.stry of .i...;ricul ture 
Mr. ~1.bC..ul Karim 

10.4. 7 Chief EDGi.'leer 
Dept. of Irrig~tion 
!!inistrJ of A;3'!'icul ture 
Mr. Fn.wzi Els~d 

1o.4.8. Dire ct or, Surf ace ruid. Groundwl'.ter 
Dept. of Irriga.tion 
:Unistry of :~icul ture 
:1r. F~iz~11-1.tl. !foq 

10.14.9. World. Bank Forestry ~~dvice i.'l 
Dept. of ForestI"'J 
:H.'liStI"J of A.;riculture 
!1r. Mcllmoud. June id.i ( P .o • Box 115) 

10.14.10. Forester in Dept. of Forestry 
MinistrJ of ~~'"'Ticul turc 
:.tr. Hisam Al-Ashwe.l 

10.14.11.Livcstock Advis~r/UMDP/IBRD Project 
MinistrJ of .\gricul ture 
Dr. Mustafa !foh~cd El Mud.a.sher 

I ... 



10.14.12 WHO Sen.it~ Eoainocr in 
Ministr-J of Public Works 
~ir. ~.t. ..\.fzcl. I0!ullick 
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10.14.13 UH ~ert in Statistics De,t/CPO 
Dr. :fol:.<:.cmcd G. El-Rou'i:r/ 

10.14.14.Projcct !fo.nc.ier/Swiss Grou;i in Su...-rcy (:.fo.i;l)Dept. 
:ilinistry of Public Works 
Mr. Werner Duba.ch (P.O. Box 2576) 

10.1.+.15.Project ::Ian~cr, Ui!DP Construction Costs 
Ministry of Public Works 
Mr. B. V • Kull~a.-ni (Tel. 2226/260.~) 
?.O. 3ox 551 

10.14.16.C'.ia.irmcn me! Director :Jenera.1 
Tihama Development Authority ( TilA) 
Mr. Ahmed Alu·Humed 
P.O. 3ox 3792, Hodeida., Tel.4096 

10.14.17,Asst. Director of 
Tihama. Development Authorit:• (TllA). 
:u-. G'.a.e.zi :resscr ifoh'1r.!rncd 

10.14.18.Chief Enaincer in 
Yecan Generc.l Electricity Cor?• 
Hca.d Office, Sana.' a. 
Mr. s.w. Dund.z!.s, tel. 3842 

10.14.19.Print Press ~.tanager 
Minis"trJ' of Ednca.tion 
:.tr. Ea.as~ Eid, P.O. Box 2585 

10.14.20.P.~blic Rel~tions Officer 
:Iinistry of Informe.tion 1fows;ri.."lt P!'CsS 
~1r. Budreld.in 'BabL"lker 

1o,14.21 ,Acting Gcnercl. Mel1ager 
Industrial Esto.ta Developcient A.ut:i.ority (nmA) 
Mr. Abdulkarim Isma.il Al~habi ( tcl.804. i) 

10.14.22.mr:rm E~ert in "LEDA 
Mr. Oc.d !!ilne Griog 

10.14.23.Director of 
T~iz Chc.-nber of Commerce 
Mr.· AoC:ul-il~i. A. Hamccd. 
P.O. Box 4029, Taiz 

10.14.24,Director of 
Hodeid.a Chamber of Commerce 
Mr. Abdul Qn.wi·Saleh S~lem 
(P.O, Box 3370, Hoclcid~) 

j 
I 

/ ... 
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10.14-25. Genere.l ~ager 

!la.tioncl Company for Sponge & Plc.stic 
Induatry Ltd. (Box ~lant), Taiz 
Mr. Abdulla A. ·Rclunm Alkirshi 
(P.O. Box 4302 1 tel. 2980) 

10.14.26. Dep. Gen. Man~-er 
Yemen Co. for IndustrJ and Commerce Ltd. 
(Biscuit and Sweet Plant), Ta.iz 
m-. Der.ha.in A. Saeed 
(Tel.4307, P.O. Box 4302) 

10.14.27. Pl~t Mancger of 
U e.tioncl Comp.:'.llY for Sponge ;md Plzstic L7ld.US"tr.1 Ltd. 
Sana 1 a. Branch 
Mr. Omar Kutbi Omer 

~
Te. 2543; P.a. Box 4302, Sana'a) 
Toilet and facial tissue roll plant) 
10.14.15-27 belong to ~l Saeed Cor.ior~tion) 

10.14.28. General Maneger 
Yemen Cement Industry Cor?•, Bejil 
Mr• Ali Ka.id Ha.deshi 
(P.O. Box 3393 - Rodeida) 

10.14.29• Chief Engineer of 
Yemen Dru.ry :md Juice Industries Ltd., Hodeida. 
titr • Gr~t Rooney 

(P.O. Box 3337, tel. 2489) 
(Bel~~ to Thabet Brothers Group) 

10.14.30 Mc.nager of 
~Tationo.l Factor-J for· Pa.per and Plastic (::aJ'l.gr1l.ant in Sunb.' :"!) 
P .o. Box 1736, Amr:m, wcy to Dehrc:1 

10.14.31. Manoging Director of 
Printers Trade Center, Sana'a. 
Mr. Ali Hassan Ali, Tel. 2307 

10,14.32. FAO Resident Re?resentativa, Sa.na.'a 
Mr. Mohammed Janu:i. 

10.14,33. UNDP Progr~e Officer 
Mr. Tim Howick-Smith, Sanc1 a. 

10.14.34 Dr. Ma."lfred.Jud-t 
UNI:O , Vienna. 

10.15 Builders Price Book, S~a.'a 
Volume I 
MiniStl""J of Public Works 

10.16. Yemen Generel. Electricity Co?1l• 
Stage III Electrif icetion 
Development of .Interconnected Syetem 1982-85 
Report r:J302/ 1 · 
Kemied;y & Donkin, Consul ting Eng. 



11. ABBREVIATIONS 

a 

bill. 
oc 
c:n 

CPC 

cum 

da,y 

GNP 

g/sqm 

ha 

IEDA 
kg 

'a 

IC'.i 

KWH 

l/s 

:n 
I mg;l 

mill 

:nm 

:1fl'I 

South Yemen 

sqkm 

TDA 

ton 

UNDP 
UNIDO 

wadi 

YOEC 

Rate of Exchange 

YR 

1 YR 
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= annum "" year 

= billion = 1,000,COO,OOO (USA) 

= degree Centigrade 

= centimeter 

= Central Planning Organization 

= cubi~ meter = 1QQ : = m3 

= 24 hours 

• Gross National Product 

• grams/square meter (surface weight) 

= hectare = 10,000 sqm 

• Industrial Estates ~velopment Authority 

'"' kilogram 

= kilovolt = 1000 volts 

= kilowatt 

.. kilowatt hour 

= liter/second = 60 liter/minute 

= meter 

= milligram/liter 

= million 

= millimeter 

= ~~egawatt = 100 icilowatt 

=People's Democratic Republic of Yemen 

= square kilometer 

• Tihana Development Authority 

= 1000 kg 

= United Nations Development Programme 

= United Yations Industrial Development Organization 

= ma~or ... ater course 

= Yemen Arab Republic 

=Yemen General Electricity Corporation 

.. Yemen Rial (US$ 1 .. YR 4.5) 

• 100 Fils • USS 0.22 



• 
. . >. ~ ... 

--.,~--~ ·~· ::: . 
. ~~ ';;-, . 

. . '~ :. -. 

., 
·• ! 

.: 

. , 

"' 

:::=.-"..'· ... 

... 

- .- _.,, 
.. ~ . 

·': . .-ii 
~-· :, 

··ii 
~11 
I 

'l~ ! T H I 0 p I A / 

.. , /' / 
i I \_,,,/ 

,,, , I 

·; .• / 

·,; / 
~-~· / 
·1·.;.,;.-
~ ...... ,..,.~__J_ 
~~·~:··· .......,.., __ . 

c 8 () . • 

.-

L 
,.."l 

\ 

-........ -'!"'_ 

~ 

' 

AU [l r 

\ 

\ 

-, 

-
,\ I( I\ 8 I A 

..__ } -......... 
I.. I 

.. ... .. 

I·~ .,. 

• azo 4 m f!<.-,"1"'='1 a CC»zc:t+ 
.-,. . _ .... 

JIPS-1 f 
··~· .. .- - ~.-· _.._ ...... 

#···' - _ ..... .-. 
--:. . : -.;a• .. ;;-_~ - ~-- ..• ,,. - . 

'·, 

11RO •3•921 

YEMEN 4.RAB REPUBLIC 

PHYSICAL REGIONS & HYDROGRAPHY 

. · .... , 

01 

e~Ev•T10 .. -;;Ecc;uPM1C RE(;•C .. s 
0:- ice ~ .• , .. f .ho""o Caosto! Lo- ~"~' 

:-~C'· :sec~.,.,, W••'•'"' o"ci !o"•" sioo .. 
~·---~'!CO· JO=>C ¥er~1. C ... tro• t-+:gttta..dl 

,.. __ •r•"'o'" i;onct1 u ....... CO'tttrvc''°" 
--- 0,,,., lot1ctl 

• 
" 
0 

• 
Cotlft. ~-.. 01ttf V1llo9e1 

NotflOftCI C.-.. 11 

-·-ffliter1tot.orio1 lo..i,.dar .. ..... ·w.,.,,,._., 

•O 

DEMUCWA I C k f: ~ (.I t\ l I '· 

0 F Y E M E f\j 

.. 

. -- -- -- --- ... ·-
.JO-· 

.. J 
I . 

--~ 

... , i 

. ... 
' 

~·-
r :
~-. 

t. 

r 

I • t • 

t r 
t 
I. 

r 
t 
~ 

I 

.. 
·.i )~t.·.··.·, • ~·a1'-t~fl!;"•1. 

.... ' .... "" ,. fl< ••• 'J . . . °"*" .fl ... *' ,'4 . If 



J..· 

~,,· .. 
. . . 
.... -.. 8.2 • 

LOCATION OF THE PROJECT AREAS 

. . 
•· .. . 

. . ~ . . 
• 

!,..~, .... ... • 
;. SAUDI ARABIA .: 

... , 

. • I 

.• ! 
. ·':I. 
... ~ -1 
. ~ .·1.1 :-;;. . 

. L"· 

I 
I 

·;. 

·/r'"". . ·~ 
~· . . , ·. 

. 

.. _ 

. . . . . . . .... . . 
•• 

..a.fa·...:• .· ·-. 
~ ... 4~· ... 

-........ 
.• .. 

I 

~ 
\ 

••• 

TEXT MAP 1 

45" 

SCALE 1 :2.000.000 (approx.) 
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UNITED NATIONS 

-~ UNITED NATIONS INDUSTRIAL DEVELOP!\fENT ORGANIZATION 

POST ifiLE 

DURATION 

OA ii: REQUIRED 

DUiY SIA ilCN 

PUr_:•..;s=: OF 
PRC2C':' 

UNI DO 14 Decembe::- 1979 

Request f::-om the Yemen A=ab Re'::t..blic fo:-

Soecial Industrial Services 

JOB DESCRIPTION 

SI/YEM/79/801/11~2/32.1.E 

Paper Production Specialist 

One month, with possibility of extension 

As soon as possible 

Sana'a, •rith travel within the countr;r 

To assist the Government, through the Department of Industry, 
MinistrJ of Economy, i.'l the establishment of a national paper 
produC-:ion unit. 

The ex;:ert will be attached to the Depa.:::-tment of L~dustry of the 
:.linistry of Economy. In close co-operation with the a....:thorities cor.ce!'!:~:i 
the Directer Gene::-a.l of Industries and the Project !·!ana.ger of the 
Industrial Promotion and Advisory Unit, the expe:-t will specifically 
'"oe expected to: 

1 • In close co-opera.t ion with the paper prod':lct ion economi~ 1 ~i.i.d.:

the extent of the country's potential demand for diffe::-ent t:tpes of 
paper. 

2. In close co-operation wi~h the paper production economis~, study 
the availability of local raw materials, ways and mean~ for the 
replenizhment of reqiii:e~ents ~or raw ~aterials ~=o~ othe:- so\l!'ces, 
a:ld a·.railabil!"::,. :~ inf~r:r~.lct~e fo-: the p:-oject. 

3. !i~t::~ ~i ;=~~~~ ~ i:s:gn for ~~e ideal size of ~~ch a pr~jec~, 
ie.:=..::..:..::.g .=:.i:a.=:.;- -::::.: s:.:: of the different production a.nd service 
ta.eili 1: ie s. 

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

. ... / .. 

Applications and cammunicarions regarding rhi s Job Descripl ion should be sent to: 
Personnel Services, UNIDO, P.O. Box 707, A-1010 Vienna, Austria 



QUAL I:--rCATIONS 

BA.C~mlD 

m'O?.:"'-~~IOJ' 

5. Define the sources for mchines c>.nd equipment needed for 'b.he 
p::-oject. 

6. Recommend an organizational scheme and a t::-ainir.g progra.'!I.~. 

7. Recomr.iend follow-up acti,rities for fu..-";her L"ml?/mT!OO assista."'!.ce. 

The expert will alsc be expected to prepare a final ::-eport, setting 
out the findings of his :nission and his recommend.a:tions to the 
Govern~ent en further action ~hich 7-ight be ta.<en. 

Universi~y deg:-ee o::- equivalent lc:.o#led~ i.~ pulp a.."'ld paper 
technology, with experience in paper and paper processing and 
technology. 

English; L.-abic an asset. 

'!'he country- is one of the least developed countries o'( the world. It 
has •rer.; recentl7 started modernization and developr.ient. With the 
opening of new schools, i.miversities, i."'lstitutes and multi;le 
Go•1ernment and private offices as a. ::-esult of the countcy' s 
industrialization process gathering momentum, the use of di.ff"e::-ent 
t)'Pes of paper products has inc-eased manifold. The expenditures on 
imports or paper and paper products has increased tremendousl;r. In 
order to save the much needed foreign exchange and create job 
opportunities, the Government has decided to explore the possibility 
of having its own paper production facility, in which :-espect UNIOO's 
assistance is be.i!:lg so'Ught. 

- - - - -
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