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(iii) EXPLANATORY NOTES

Y.A,R, = YEMEN ARAB REPUBLIC
YRs YEMENI RIYALS

The monetary unit in the Y.A.R. id the YEMENI
RIYALS (YR!.). During the period covered by the report, the
value of the Yemeni Rials in relation to the US Dollars
was 1= YR'S 4.59.

"Other abbreviations, weights and measures,
exotic terms and a glossery of useful local words is given
in A pendix NO.10 and 11e

The Dgsignations employed and the presentation
of the material in this report do not imply the expression
of any * opinion whatsoever on the part of the Secretaria
of the United N~tions concerning the legal status of any
country, city or area or of its authorities, or concerning
the delinmitation of its boundries,

Mention of firm names and Commercial Products
does not imply endorsement by the UNIDO.




SUMMARY

The Yemen Arab Republic is one of the
Least Developed Countries, It is an aneient country which
was progressive in the past but éue to some geographical,
historical and social reasons was isolagéd for a long time
and the development was arrested. The real development has
started only during the last 8 to 10 years but during this
short period it has made remarkable progress showing that
there is an urge and potential for planned development.The
Government has drawn up its rirst Five Year Plan - 1975.-77
to 1980-61 which is ambitiolls but need-based and approﬁ&ate.

In Yemen, Agriculture stilyforms the
main stay of its economy, Industrial Development is still
in its infancy. The period during which the Planned Develop-
ment has been carried out is too short - about 8 to 10 yesrs.
The Government have passed progressive laws for investment
and Joint ventures and with this open dosr policy a lot of
foreign capital is being attracted to Yemen,

The country is faced with constraints

that sometimes look formidable, if not insurmountable, Amongst
these the main are the following:-

(1) Lack of technically trained personnecl

(2) Shortage of Labour both in urban

and rural areas,

(3) Very high cost of labour making

prices of locally produced goods
costlier than the imported ones.
(4) Some social customs like gat~eating

which considerably reduces working

hours,

(5) Lagk of communications - Roads, Port

facilities etc,




(6) Out of total population of 6.5

nillion about one willion Yemeni's

-

mostly young males have migrated

to o0il producing countries,

(7) General health and malnutrition

problems giving comparatively less
work per day.

(3) Lack of_raw materials such as wood,

iron, non-fegaus metal etc,

(9) Lack of power or energy such as oil,
hydraulic power, fuel, coal, coke.

(10) Lack of women's participation in
agriculture or industry except for
very light and domestic jobs.

(11) Small size of land holdings, terr-ce

cultivation and share-cropping.

On_the plus side can be mentioned

(1) Enthusiasm and agmbition of the
peoplé'the planners and the young
generation fpr forging forward,

(2) An aptitude for trade an-d commerce,

(3) Availability of finances and eager-
ness to invest in the development projects.

(4) The Government's steps toprovide fov
financial suprort both to industry and agriculture by estab-
lishment of special banks for the purpose,

(5) Comparatively favourable soil and
climate conditions for agricultural growth as compared to
other Arab Countries,

(6) Willigness to work on co~operative
basis,

(7) The farmers are receptive to new

ideas, machines, fertilizers and pesticides,




is education sprends, the mal-nutrition

2)

is contreclled and the heelth improves many of these con-

s
straints are likely to be reduced but the labour problems
in terms of guantity, quality and wage standard are likely

to increase in future znd therefore the most urgent need to

introduceugpw' and immediately labour saving tools, imple-

ments and m-chines both in Agriculture as well =s industry.
In this respect the urgency is so much that even one year
lost is likely to make very appreciable difference. Hence
the Expert would like to give grestest emphasis onthis

aspect. The specific recommendations given on pages 38 to

60 are very important and the most iwmediate needE}or tra-
ining indicated on pages 36 and 37, Amongst the recommend-
atinns the first three arekpriority one importance,

Without the use of labour saving machines like power-tiller
or small tractors, the agriculture in Yemen is likely to
receive a heavy set back. A time is likely to come shortly
when m-ny fields cannot be sown or the crop harvested for
lack of labour or its very high cost, Given the necessary

hish priority for the job, it is possible to give to Yemeni

. . : . i
farmers improved labour saving hand tools, animal drivené&'few

equipment of »~ppropriate size, The proposed UNIDO workshop

would act s a nucleus for this activity. In the meanwhile

a detailed feasability report regarding power-tillers and

small troctors should immediately be prepared., With these

nower~tillers (5 to 10 Horse Power) and small tractors
{10 to 15 Horse Power) it is possible to carry out all
agricultural operations such as ploughing, spraying, harrov
ing, hoeing, harvesting, transport, pumping, fodderecutting
etc, Therefore, they arc the most ideal ones for Yemen,

(Please see photosraphs on page 42--A )




. The other mjor recommendations pertain
to increasing the source of powee, both anim2l and mnn
power, savinc the scarce fodder, avoiding the wastage of frek
making use of org-onic mnmures, intrcducing soil angd wnter
conserv-tion practicos by using suitable implements,
In short there is 2 tremendous scope foi

introducing modern and l-bour saving implements, tools and

machines in Yemen.
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(1)

(1.1)

)

INTRODUCTION

The Project B: ck_round:

The Conditions that led the Government to request UNDP AID:

The origin of this project is said to

have taken place in 1970-71 when a need was felt for
introducing and manufacturing power driven pumps both for
domestic and for agricultural use, A beginning was made by
a private firm named M/S Juman Foundry in assembling and
partially manufacturing deep-well water pumps in their

small foundry employing about 20 people, As the demand
increased, it was felt by the Gevernment that both the
production and the quality of their product should be imprower
To do this thewprcprictursc of the factory: supported the
authorities in the Ministry of Economy, requested the UNIDO
for the services of two qualified and experienced specialist,
one primarily for the foundry proper (A Focundry Engineer)

and the other an Expert in the Production of Agricultural

Implements.,
This expert in the Product.on of Agricultuc

Implements was expected to examine the production of

agricultural implements in the foundry in addition t0 the main

task of

(1) Assessing the existing and the potential demand for
agricultural tools and implements and for hand tools required
for construction and industrial purposes in the Y men Arabd
Ruublic,

(i1) Ex:mine the availability of the raw materials, capital
manpower, and skills required for the local manufacture of
these products,

(441) Formulate recommendations on any additional items

(ngricultural implements: hoes spades, axes, pitchforks,rakes
ripoers, scoops, ploughs, sprayers, harrows, other hand tools
hammers, pliers, spanners, screwdrivers etc, and spare parts

which could be locally manufactured).
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(iv) Prepare a hort and long-term production pre.ramn:s to

srovide for an expanded production c¢f deep water pumps and other

suitable products and make an estimate of such a progranmre,

The project sbﬁehow was.delayed due to want
of funds and other reasons., In the meanwhile the proprietér of
the factory decided to shift their operation from S:na'z to
Hodeidah and the Governmernt after reconsideration thought of
havin_ their own workshop for manufacturin_ small ajzrieultural
implements and tools suitable for the majority of farmers in
the Yomen Arab Republic and accordingly modified the Job
Description of the Expert in the Production of Agricultural
Implements as indicated in A.pendices Numbers 2,3 and 4. The
original job description is given at the Appendix NO,1.

The Gevernments attention to the need for
carryin; out the work on improvement and manufacture of animal
driven ajricultural implements and hand tools was first drawn
by M.R. C.M. Downing an expert on Mechanization of A,riculture
when he visited Yemen Arab Republic in 1971 under FAO/UNDP
(Ssecial Fund) Hi hlands Furm D evelopment PPruject (Chapter
ix Information Puper NO. ¢ (UNDP),

The relevant extract from his report is give
below:

"Although there is demand and purchasing
pover for tractors and relatecd equipment animal power will be
important to agriculture in the Yemen Arab Republic for many
years, A continuation and improvement of traditional methods and
equipment will lead to the development of asriculture, much can
be achieved without chang;ing the source of power .

Development of mechanization on the steep
terraced lands and small pluts is necessarily limited to hand
tools, animal draft equipment and single axle tractors, All these

possibilities require investigation, evaluation and promotion',
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Considerin; these and other recommendations of the agriculturzl
experts and the needs of the millions of small farmetrs in Yemen,
the Government thought of .iving priority to the identification
of improved implements and tools for the Yemeni Farzers and their
modifications, testing and innufacture on prototype basis, This w
vwork was assigned to the Expert in the production of Agricultural
implements and the present Report pertains to it,

The Report covers all aspects of Mechanization
of Yumeni Agriculture including a study of indigenous impleaents,
R:: e rch, Extension, Training, finance, M=unufacture etc, and
includes in its recommendations the following.

(1) Bznd tools for A,riculture, Horticulture
etec,

(2) Animal driven Implements

(-) Power driven Ecuipment such as

tractors, power-tillers, pumps, sprayers,
fodder=cutters etc,

This is a systematic and a comprehensive study
covering all the aspects of the Agricultural Mechanization,
Considerin,; the present situation of the labour problem in Ycmen
the following assessment has been mades

(1) About 50% farmers in Ye..en would be using hand tools and
animal driven implements;: for the next 20 to 25 years,

(:) About 25% of the farmers in Y. men would be using a
combination of small, jmplements and power driven impleme
nts such as tractors ,power tillers etc, mostly on custome
hiring,.

(3) About 25% of the farmers would be using only power drive
modern agricultural machines such as tractors, power til

power threshers, combine harvesters, fodder cutters etc,
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Yoor after yenr the agricultural labour is .,oin, tc be scarce

and costly, hence the urgent need to use both sma2ll as well =2s

power driven labour saving machines and prepare for the full

fledced mechanization of agriculture during next 25 tn 30 years,

(1+2) A -hort descripticn of Existing facilities

At present there is no Government Institutiorn
or workshop in Y..enr which carries out the work of identificat-
ion, modification, testing or manufacturing a;ricultural
implements and tools.

However when the proposed project of a small
workshop under the UNIDO assistance is approved, the Government
. proposes to establish it by renting a few sheds at the Industry
I_mdustrial Estate which has been recently established and
which has covered sheds as well as open space and other £acili
ies such as electricity, water roads etc, This will form the
nucleus for further dewvelopment which seems to be inevitable
and the present is the right time to start this workshop as ea .

as possible,

(1.3) Work done in the same field previously

No such work covering all aspects of

. Agricultural M:chanization was ever undertaken in the Yemen

Arab Republic but some sporadic work was done in the covering

either mechanization by tractors or in the covering particular

regions of the country as indicated below:

(1) A Brief Study of tractor Mechanization end Importation

of tractors and machinery. jutu the Yenen:Aczab.Rppudldcrdy
MR. C.M. Downing from U.K, F.A.0./UNDP (Special Fund) Highlande
Farm Dovelopment Project (Chapter ix, Pri.es 110 to 129,

Informatisn Paper NO, 9 (UNDP) Sana'~). 1971,
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(ii) Consultancy Report on "Development of Farm Mechanization

in Y.A.R. '7ith empirasis on irrigation crops including Hortigul
ture in Tihama Plains (Coastal Region of Y.A.R.) by MR. B.V.D,
Osten Warinitz, West Germany (Project NO. FAO/AGON: YEM/73/011
“ o= 18t Fed,, 1976 to 29tk Feb,, 1976= one munth ( Total proje
for 1% months including visits to ROME znd CAIRO).

Both the above reports are available and have
been studied and “heir main findings and recommendations are

given below:

(1) MR, _C.M., Downi Report:
He undertook a bdrief study of tractor mechani-

zation and importation of tractors and machinery into Y.A.R.

The objective was to assist the Government to establish a
a mechanization and importation policy and to set up guide
lines for the future mechanization, The study was not
restricted to highlands area only but was a country wide
study.

His findings and recommendations in brief are

summarised below:-

(a) S section and Adaption of farm Machinerye~ A thorouph

and continuing field application and evaluation programme for
selection and adaption of machinery should undertaken,

(b) There is need to have an organization within the

Ministry of Asriculture for agricultural mechanization
mattems such as seljections, training, hire schemes, operation
service and spare parts facilities etc,

(c¢) The planting procedure needs to be changed and the
row crop spacing increased from 35cm to 60cm to allow inter=1

cultivation by the row=crop tractors,

(d) Training of tractor repair mechanics and upgrading

the skill of the existing mechanics should be given priority.
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’ : (¢) The use of very big tractors ve discouraged
(f) The hire charges for tractors be based on scientific principles
and should include interest depreciation etc,
(g) The use of matching implements be recommended,
(h) The tyre wear is tremendous in elcanic rock regian,
Proper tractor tyre size should be selected, Wheel weights
should be used,

(ii) Mr Ostenk Re_ ort:-

(=) Recommend changes in cropping methods to suit tractor mechani-
zation, For instance change in the rew width to allow row crop
tractors for intercultivation,

‘ (b) Involve machinery dealers in training programmers,

’

(c) Procurement of small airplanes for travel in rural areas,

(d) Meny machines are out of order at various places like farms,
They should be repaired,

(e) Hipgh priority should be given for training mechanics for
repair work,

(f) Some additional machines were sug;ested for the Gumeisha Form

(g) Sug.ests 'bonus' f: . zood machines operator and penalties for

bad.

. (1.4) Otiex Useful Information:

In addition to the two reports on mechanization some
practical work is being done at the following two centres under the
the bilateral apreements,-

(1) Plant Protection Project under Wust German A-sistance
established at Sana'c is doing very good work in introducing spray
dusters, tractors etc., with emphamis on plant protection,

A sammary of work done is given in Appendix NO,
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(2} A,ricultural Mechanization Cintre

Lgcated a2t T iz under assistance from the British Governuacnt
where mosily; trainiag is bein. jo artedie 7 thexme is luck
of trzinzd perscnncl in Yemen, tiis woerk of training foru
mechzanics in repuir and maintenance of a, ricultural machines
is also very imporiant and useful., The centre was started with
a2 vicw ito make independent assessmernt of 2,,ricultural machiner
in Y.A.R. "nd tc test or modify the equipment developed and
selected by the cverseas D -partment of the National Institute
of agricujjtural Engineering in U.K. One of the dbjectives
is to investizate the practicabilities of local manufacture
and distribuiticn of equipment found suitable, The second pham

of t..e programme has just started,

(3) The Repair Workshop under the assistance of the Korean Governm

ent is under the process of establishment at Hodeidah,

(1.5) Summary outline of official arran ements

(1) Dotes of request and approvale

suthorization of the project (signature of the project

document / project data sheet by the Government /UNIDO/UNDP,

‘aB approiate,

(1.6) Any amendment o the Project document

Project data shecet with dates and reasons
As indicated in paragraph NO.1,1 The Job

Duscription of the Expert in Production of A ricultural
Implements was amended by the Government, The original Job
can be seen at Appendix 1 and the letter of amendment by
the Director General (Industries), Ministr; of Economy, at

Appendix NO., 2,
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My letter rezardin. thc amendment is also placed below 2t

Aprendix XO.3 and revised gerns of refer:nce at appendix Ll.4

) Thereafter MR. abdul W-hab, Senior Industrizl
Development P ield adviser, c¢/o UNDP, P.O. BOx, 2993, Kuwzit
came her: in November ( 8th=30th 1977) nd this amendmert wns
discussed by him in a meeting with the Director General,
(Industrics), Ministr; of Bconamy, Y...R. nd the R.sidert
Rcpresentative, U.N.D.P., St na'a and aprroved and the expurt
was askcd to procecd with the project as amended ang
(1)Prepare a"project for establishment of a Demonstration
Piolt Engineerin, worksho, for issembly and Manufacture of
agricultural tools and animal drawn implements, hand operated

. Agricultural machines and 2llied metal amd m:tal fabricated
products with repair and maintenance activities" for a possit
UNIDO assistance,
(i1) iAnd cover item NO's 2,3,4,5, and 6 given in i.pendix NO
(iii) L-ter on tho Ministry of Economy also requested the
Ex.ert to prepare a pre-feasibility report of a small foundr
to be established in Y.i.R. Thus the reports consists of thr

main groups, For brevity it has been desijnated as,

"The Production and U e of Agricultural Implements tools and

' machines in the Yemen .irab Rcpublic”

(1.7) Starting, Completion and .. ency

(1) When did the Project become operational ?

24th October 1977
( Arrival in Sana'z, the Cn ital of the Yemen Arab Republise,
on 30th October 1977)

(i1) How long did it last?

23rd February 1978
( D.parture from Srna'n, on 181 February 1978) '

. ~ e P
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i)

(iii) The nuie o the Suoporutin  a enecy?

The Dep.riuent oI Inductrier

(iv) ZPreisct 3ite (Hindstr/Institution Ste)

Ths Hinistry of Seouony, Governint of the Yenen Arcl Repullic

(1 8) Contributions

(1) Total Contribution of UNDP That is the amount originally

stated in the projzct docuwent with subsequent adjustmentis.

(ii) Substantive reasons for adjustments, if any?

(iii) Total contribution of host Government in cost or kind

(1.9) Objebtives of the Project

With the yartial revisicn or .cdifications of the
duties or the termes of reference of the E-:ert in the Producti
of agriculturzl Implements as explained in paragraph NO. 1.1
and 1e6 -he objectives of the project slightl, chang
The nzw objectives are given below:

(1) To identify which.. asricultural implements ani tools ar
suitable under the conditions in Yemen,

To know these it was necessar, to study the existing
indigenous agpriculturalijpplusenss uscd by the Yeneni farmers,
This study was undertaken and is placed below at part #4~of the
A.pendix NO.1%, Also a study of availability of various tynes
of powsr in Y.men was madce and has bucen included in P rtit of

the Appendix NO,17.




(1)

I3 e ol 2 necasSsary

@

tc study ...ricultural Siguation znd

Industrial Situation in Yemen arab Ropublic in ord:r tc know

precisely which implements con be suitable and to judge
whether and how the, could be manufactured in Yemen, Thecw two

studieswere nmadd as far as thes relate, to or influence th. us.

.f agricultural implewents, tocls rad machings and theirx

pessibility of nanufzetur., T .s. tws ~tudies are placed below
at .i.pendices HO'™ 13 and 14 r.s..ct.vil,.

(ii) To suygest any modifications or improvements that could be

done in thi inligen-us as well as power driveun uaqui.uent to suit
the local conditions and to test implements,

(iii)To assess the existing and potential demand for agricultu-

ral implements and tools and for allied tools such as for
soultry’, bee=keepin,, dairyin,, and for construction work,.

(iv) Tg¢ formulate recommendations on what additional tools

could be manufactured in Yemen,

(v) -+ prepare a short anrd lon, term pro.rammc for produciny

“wricultural implements of all typ:s,

(vi) ¢ 2ssess the technical assistanc: reguired to help the

Gowernment topre,are _a sound base for agricultural implements

industry by providin, a nucleous for activities such as testir

on farm and in the leborator,, demonstratin; the implenents,
givin_ trainin,, to farm mecheanics, educatin,, the skilled artis
in the modesn meth.ds of small scal.: production, carxryin, ou~
a..lizd reseanrch, and train.n, in repair of nzintenance cic,

(vii) T. examine the poss.bilit,; of establishin. a small but

modern foundry in Yemen,

As a result of the detailed studies made by
the expurt and to a2chieve the above objectives a scueme for
technical assistance hac bewvn prepared on the lines of si.ila

srojects 2csi.ted by tie UNIDO .
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This is the "project for establishment of a D.monstrat.o..

pilot cagincering workshop for assembly and manufacture of

horicultural tocls, ainimal drawn implenents aud L.d ooz -
a riculturzl . chines and allied metal and metal fabricat:d
predvets with repmir 2nd meintenance icetivities™ has boe::
prupared, Since Yemen arab Republic is one of thecgost lerst
devcloped countri.s and since the country's real develo : .t
hzs sterted only Since 1974, there is at present no institution
which can sioncer this type of work and therefore, there is
urgent necessity to have such a small workshop project which
will form a nucleus fcr further development,
The study reveals that there is a great scope for agricultural
implements in Yenem» and the time is ripe now to ..2ke a beginm-
ing by establishings a2 workshop under the technical assistance
of the UNIDO.

Because of its importance the propesal to -
¢stablish such a workshop forms the Recommendation NO.1
indicating the highest priority. The details for such a

-~

workshs, projsct are given ‘in Appendix NO. 15

In addition, at the request of the Government
a prelimin~ry fecasability Repert on a small Foundry has becn
prepared and is placed below at i.uendixiNO.: /5.

The_reclation of all thepe objectives mention&i

above is very close with the Notional Plans of both the Sccter
of s;riculture and Industpy, This is elaborated below:

Y men is essentially an Agsricultural Countiy
with about 80% population employed in A.riculture and only

about 1% in Industry,




)

The following tabulztcd statement shows the percentage of the GNP

in agricilture and Industry.

Tepm Agriculture? Industrys
1069 66,0 3.9
1370 64.3 4.5
1971 64.1 4-9
1972 59.6 4.9
1973 54.1 6.0
1974 57.0 5.3

(Source statistical Year book = 1976).
smongst the inputs required for increasing the

Agricultural Production, probably the most important is Agriculturcl

implements and machines for the obvious reasons*that'thc other’inputs

partly or wholly depend cn the use of these tools. P, r ' instance
IRRIGATION frow wells is possible only bty the use of pumps. Proper
use of irri;ation water is possible by levelling of fields by impleme
The improved sced can be cleaned, gradedand treated by machines suct

as winnowers cleaners, graders, sluspy treaters. The:dmproved sced can

bz properly sown or planted by seed drills or planters with or witho
fertilizer placement attachments, The insecti:ides and pesticides
¢an be applied to plants by sprarers - nd dusiers .

Thus it will be seen thot the apzplication and the use of usuelly

reconmended inputs to increase apricultural production such as watey

seeds, fertilizers and pesticides can be effcctively done only through

the use of various tools, implements and nachines,Hence the importance

of these implements in the National Plans, igain &.ricultural implemenbs
reguired by the farmers axe to be produced or manufectured in tho

country, This is the work of the Indusiriel Scciox,

Fomaiindizg, - , wso . : e .2 -
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Fort.ineteiy & reedemin,, feature of Hnitionai 2lanning in Y.omen is *iui
, they have realised tie importance of a,ricultural machinery and h:vuc !

provided for devclopment a2ad credit througl. the recently establiczl.cd
a.ricultural Credit Bunk and The Industrial Credit Bank.

(1.10) TRAIVING

() Teainin; irran;ements
Formal courses or fellowships if any,
NIL SO FiR
(b) Informsl, or~The-Job iraining between experts and
counterparts,

NIL SO FiR

’ (c¢) iny positive training experience or reascns for absence
of ito

NIL SO FiR The training will be started after the

workshop scheme is azproved,

(1.11) THE LE.5T DEVELOP:D COUNTRY- YEMENS PLACE AND POSSIBILITI .3

It is useful to know how much least develc.ed is 2
country so as to plan its develogment., Lmongst the Arab Ccuntries
the poec of econouic develcpment has been rapid in oilwrich
countries but ._encrall; slovw in others:since so far there is no oil
' in Yemen, the degrece of develcopment has been slcw,
The following data indicates the degree of develop~
ment in Yemen.

L LLATIVE POSITION OF YAR in 140 countries=
1) THL RELATIVE POSITION OF Yik IS 1_9*Min 140 i

where as
(a) Kuwait is 27th
(b) Scrudia arabic-65%0
(¢) Syria -72nd
(4) Egypt 84"

(2) The G,N,P, ver Capita
(=) Average for the world is 350

(D) For Kuwait _ ~e=eceee-a $4,090

—~

|
| | | | | | | I |————
|
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(¢) For Y4R . (0]

(3) THE RESE.RCH .ND DEVELQPMUNT{R&D) EXPENDITURE

e Raud D s % Pér Cuvita
cf G.N.P. Expenditure
on R&D
(=) U.Sihe==== 2,5 ——memecncee- 139.0
(b) F.D.R. '
Germany 2.3 ——mmnecaca—- 96.6
(¢) Japan =-==s 2.0 e 54.4
(d) Boypt ===~ 0.83 e 2.2
(e) Yemen Arab Republic 0,25 ~==ceme-= 0.3

(4) SCIENTIFIC iND TECHNIC.L M4iNPOWER

Total R§D
(a) Egypt = 593254 (1973)  ~=~=== 10665
(b) YaR = 1394 —————— 60

(Sgurce for the above data- "Science and Technology in
Development of Arab States"-‘UNESCO publication Aug,1976-
SCe76/C.STRAB/3),

The above dat~ is given just to indicate the least
developnment of the country and therefore the urgent necd to
assist it, The UNIDO has already declared under the LIM.
Declaration its intention t¢ assist the least developed
countries (For relevant extract from the Lima Declaration
please sce hLpendix NO.5). Not only that dbut the UNIDO
has also taken some concrete steys and have established 2
separate section in their orgeanization to make special
e¢fforts to assist the lenst developed countries (, lease
see Appendix NO.6 ). It will be clear from this that the
assistance is now available to these countries if they want

to avail of 1it,
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In thi. respect the following comments of Mr Toni Hrgen
Rz:sident Representctive, U,N.D.P. Sana'< made in 19771 ~x.
also applicable now

"Mhe Indicative Planning Figure (IPF) of UNDP
for Y.R is $15 million for 72-76 which gives an annual
budget of $3 million. This is one of the highest per
capita IPF in the UN system  but not nearly enough
The sucass of UN system depends on recruitment of comp-
etent and suitable experts and of delivering the'goods'
in one time on one hand, but to no lesser degree on adoption
of the recommendations of the foreign experts. This léEee
and decisive action can only be taken by the Government
itself™.

It is now for the Guvernment to take full advan-
tage of the Lima Declaraticn and the Special arrangements
made by the UNIDO, for putting forth viable and econmomically
important projects on priority basis, by providing counter-
parts and counterpart expenditure such as land, buildings,
raw materials, transport etc, It is evident from the able
planning that has been done for the First Five Year Plan
by “he YiR Governmernt, that it is not only keen for rapid
development but are taking concrete steps for fulfilling
the targets. The following extracts from the Summary Table:
,repared by the Economic Commision for Western Asic re:

the First Five Year Plan of YAR (1976-77 to 1980-81)

show this:
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The Growth of grose Nitional Product (GNP) =nd Gross
Domcstic Product (GDP) durinz the Plan Periocd and the
sercentase contribution of various sectors. (Millicn Ricls

in const, = 1975=76 prices)

Tsble 1 - Base Year % T rget Yearh AV.innual % shore
Absolute Absolute Growth Throughout
Bose the plan period
T GDP - 5181 = 100% - 7671 100%. 8.2 100,00
Agriculture 2306 = 44,5~ 3010~ 39.2=- 55 41.2
Industry 300 @« 5,8« 526~ 6.9 11,9 = 6.4
GNP =~ 7751 =m——m—e R () ) — - 6.8

Table 2 Investment envisaged in the plan period,

(M. Rials at const. prices of 75-76)

Bxpenditure- Absolute % Share
Acriculture - 22178 ——— 14.3
Industry - 3545 ———— 22,2

Table 5 Euployment by Economic 4ctivity (Thousands) and the Respecti

Prcductivity Incrcase in the plan period,

8 Scctor Brge Yoo Target Yr. Percenta e Producticw
total increase ,% increase
Agriculture- 854,0 ——— 876,6 mcwe 2,6 ==-= 27.2
Industry - 42.6 ———— ed emm  27.] mmm- 36,4
Another im,.ortant factcr has to be kept in mind in

dealing with t..ce Yemen irad Republic as a lcast dewelogsed
Country.U.like some other least developed countries which
virtually never developed in the paet, the Yemen was com-
paratively a well developed country in the past., The ecarliest
irrigation projects in the world (he Marib Dai., during the
the rule of Queen Sheba about 2,000 years B.C,) were iuple-

mented here.
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Tien ooain tisug. euffve was discovered in Uthiopin in
natural stote, its sysiematic cultivation was given to {2
world ¢f Ycuen, One need nct depend upon historical L urels
cnly but can tale encouragenent frem it for future develcu=-
ment. The develco.went in Yeaen was crrested for centurics
dve to varicus jec.raphical, historical and political
factors and when thes¢ irpediments were removed durin, lnst

8 to 10 years it hos acain started on a2 m.xeh t. the pro.ress

so this difference between sone other least developed
countries which were never developed befure and Yemen
wi.ich was comparatively well developed then has to be kept

in mind =zs it shows the potenticlities for »rc.ress.

M.reover during a very short span cof 8-10
years Yenen . has made 2 resarkabl; ropid pro_ress znd the
potential in ability and finances is there once the impedi-
nents such as lack of education, lack of labour, lack of
technical knowledge etc, are rimcved. Tius thouzh Yemen
is now a least developed country it has .reat potetials ¢

for developrient if technical assistance is made available,

[—
-




() CONCLUSIONS i
' : (2-1) Delays in rgcruitment of international and/or
counterpart personnel

The Yemeni Arab Republic is one of the least
Develored Countries where education has started only recently. Cut
of a total number of 31,315 of Government servants employed in the
Government Department in the whole country 5,160 are illerate znd
only 691 are University sraduates including 9 women, (M-npower
survey~- Table 11 and 13 pace 44 Statistical Year Book-1976 by the
Stastics Department Cuntral Planning Organization). Out of the
total number of 26 graduate: employees in the Ministry of Economy

‘ at Sana'2 in 1975, only 3 were having 'Scientific' degrees, Ther:

are no local persons having any degrees in 'Agricultural Engineerir
Thus there is utter dearth of technical persons who can act as
counterpart.

The Director G..neral, Industries is a young and
Enthusiastic person, H: having received his post-graduate degree in
U.S.A. speaks fluent English and in preparation of this preliminery
report he virtually acted as a counterpart having taken keen interest
in going through the progress reports and visiting the firms and

. farg:s with the expert, Since he has to control the D:_.artment of

Industries, it is not possible for him to devote his whole attention
to this subject and therefore for day to day working he sssigned
the work to two or three of his assistants. Considering the shortage
of educated and qualified ;ersonnel in Y.men, this arrangement
was considered adequate for this short term assignment of preparing
the report,

When the project is finally approved it will be

necessary to give first priority for training people both at higr !

level . and at the workshop level,
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3 It is absolutely necessary and vital that the Director General % '
| (Industries)is sent on an observation tour to countries like
India, Pckistan and Jopan for 2 period of 3 to 4 weeks and thc
proposed workshop.in.charge for a longer period of about 3 to €
months in these countries for In-plant training at any Agriculiural
Engineering Research Institute as has been worked out in detzil

in the proposed workshop prcject ploced below at 4 . pendix WO. 0.

(242) C onditions of Local managerial andAdministrative set up.
The Department of Industries in the Ministry of
‘ Economy controls the establishment of Industries in Yemen, Sc frr
most of the industries started in Yemen are with a view for import
substitution and good progress has been made in this direction
during last 7 to 8 years,
With an open door policy adopted by the Governicn*
a large number of foreign industrialists are interested in starting
their industries in this country. The Government has passed LiV
NO.18 to encoutage and to control such investment and Joint
Ventures, The Industrial Promotion and idvisory UNit (I.P.A.U,)
started under the technical assistance of the UNIDO ~nd attached
' to the Ministry of Economy, Decartment of Industries is fulfillin,
the need for scrutinising and advieing on the proposals received
and if found satisfactoriy, <they are approvcd by the Government,
In the years to come, the local staff will be trained and
procedures laid down which will will be conducive to the develo;nent
of Industries in Yemen, The desire and the ambition to improve
and progress is there and the managerial and administrative
capacity is evident in spite of the constraints elaborated in the

next paragraph,
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(7.3) Problems observed in processes applied or in eguipment

used.

The m~in problems observed which hinder or delz;
The develo:ment in Yzmen are:-

(a) Lock of trained -:nd educated personnel,

(v) Shortage of Lzbour both in urban and rural areas.

(c) L:zck of communications -~ Rcad, telephones, port faciliti:-,

air services.

(d) High cost of all articles- which are about 2 to 4 times rore

than in other countries,

(e) High cost of locally produced goods or crops these are

costlier than imported.
(f) M- npower shortage - About one million Yemenis have migrated
to o0il producing countries,

(g) Health Problems and working hours giving:comparitivly less

overall work,

(h) L-ck of Reu materials in the country wood, steel, oil, fuel
etc, have to be imported.

(1) Very high cost/-nces of skilled artisans
A skilled mason can earn 150 to 300 Y.R.'s per day or about
30 to 60 US: , An unskillecd dbourer gets about 30 to 40 YR

(6to 8 US.).

(f) Shortage of labour in rural areas is likely to increase

very rapidly nmaking it impergtive to use labour saving nod

agricultural machiner,, Every year is important to offsct the
Bhortage othexwise soricmlyure will get heavy set back.

Kveping tiese serious problems in view, the
recommendations in this re.ort have been formulated, Wierever
possible the suggestions to overcome ti.e problems have been

~iven but the ma~nitide of t.ese ,roblems is such that tlic

decigions have to be taken at the hi lLest level., No doubt tae

Government is aware of these problems,

| | Py . I :‘
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: . (2.") Financial aspects having a bearing on the projects
objectives

Finance is not the serious problem in Vo..cli.

The inflation has becn curbed and hard currency is availablc,

About one million (:.ostly young males)
Yewienis have nigrated for work tc countries like S:udia ~ralic,

Kuwzit, etc, and the,; remit every year about TUS:

100 millica
wiiich are invested in Agriculture and Industries,

Mureover because of the liberal policy of the

Government, lot of foreign capital is being attracted in Yewnen,

In addition the Guvernment has established
(2) The Apricultural Credit Bonk by Low RO. 31 (1975) with
a total loan target of 250 million Y.R.

from 1976/77 to 1980/81
The Loans will Ye given for agricultural machinery, land reclam-

ation, Agro-Industries, dizging wells etc,

(b) The Industrial Bunk of Yemen by Ac: NO. 55 of 1976 with

the authorized capital of 100,000,000 Y.RK. The Bank will encoure

establishment of various industries in Y.men.,

Both these banks will be in a position to
. satisify the requirments of industry and a,riculture and what is

required more is trainin;, technical assistance, raw materials snd

infrastructure, Initiall; this has to come fior outside assistance

(2.5)

gvailabilitx_of skilled labour

1 ‘ o ol

'This imcomé 4f thelbiggest botilenetkg khicl

could only be solved by education, training and attrecting youth
from urban and rural areas,

This important aspect has been kept in mind

while formulating the recommendations and preprring the workshop
yroject,
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(2.7)

e

Advice proviged to the Buverpment Department

At the reguest of the Government, a prelininary
feasability report on a small foundry has been prepared nnd
placed below at appendix NC. 15, The establishment of foundry
¥ill be uscful fir manufacturing pumps and fodder cutters.
The technical know how or collaboration for a foundry projact
can be obtained from P-.istan or India which have expericne.
in small foundries. The raw material-pig iron can be imported
from Goa (India) or some other suitable source. The use of
the locnl scrap has been included in the project. The machinc
for such foundry czn be obtained from any industrically
developed countr,. Only the modern labour savin, machines

have been recommended.

R:lationship of this project :'ith other non-UNIDO projects

being carried out concurrently in the same field (Information
on Previous Missions is included under 'Introduction').

There are three such non-UNDP/UNIDO projects
in Y men which are doing some work related to agricultural
implements and machines.

(2) West German Plant Perfection Project

Shoul, Sana'a is meant primarily for all aspects of plant
protection and has done commendable work in introducing
sprayers, dusters and some agricultural tractors ~nd implemenls
(b) Agricultural Mechanization Centre

Started by the U.K. Government at T-iz is also doing
Pioneering w:rk in training farm mechanics,

In the 2nd phase of the workshop project, ment
has been made to utilize both these centres for establishiny

regionalyworkshops with specialization in particular subject

Any financial or technical assistance under the 2nd phzse of
the workshop project could be m~de available to these two

centres on mutually agreed terms,




(2.9)

{2.9)

(2%)
(c¢) AGRICULTURAL MaCUIN:RY »ND .UTOMOBILL REPaIR
JORKSHOP IN HODLIDAHl under the assistonce from ==<----

Kurean Government . The project is likely tc be in operaticn
in about 2 years time.

With the establishment of th: main workshc
under proposed UNIDC Assistance on S:ina':, regional balance
will also be obtoined as the loczl needs of the other
two big cities in Yemen i.e, Triz and Hodeidah will be
covered by the projects (b) nd (c¢) mentioned clove.

Cooperation with othet UN or Bilaterak expertss r2z.dal.

The whole hearted cooperation was received faom
®»y the UNIDO Expcrts of the Iadustrial Promotion and

Advisory Unit attached to the Ministry of Economy'by the
officers of the Industrial Estate Authority the Ministry
of Agriculture and the Cental Planning Organization,

Also durin, the discussions with the Project
M-nogers of the West German Plant Protection Cuntre in
Szna's, The prototype implements znd machines that may
be obtained under the proposed UNIDO workshop scheme can
be given to the German Centre, the British Centre in T iz
and the Korean Centre in Hcdeidah so thct the independent
test reports could be obtained under different soil,
cro. and climate conditions.,

INVOLVEMENT OF COUNTLRP.RT ST.FF IN PROJECT ACTIVITIH

The position regarding the counterpart

staff has buen fully explained in paragraph NO. (1) of this

Intrduction,
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GZQ)
(3) ——— ——RECOMMENDATICNS

Relation of Recommendations to the existing plan

The rclation of the recommendations to the

e¢xistin~ pl-ns of the Governrent.

R.lation to isriculture = The Government has given priority

fo: agricyltural development in tlieir FPirst Five Year Plan
wvhich has recently been foruulated and discussed in an Inter -
nctional Conference held in S~ na!' betwegn 29th Movember to
2nd Dec. 1977, at present the fixed capital in agriéultural
sector is less than 13 of the country's total fixed capital
assets, Ihere is need to increase agricultural production

and to reduce prices of agricultural produce which éfe
rmenerally higher than the imported ones,

Inproved agricultural implements and tdols for
all the catazories of farmsrs ( small, medium and large) will
allow them to apply all other inputs such as water, seed,
fertilizer and pesticides properly, thus incressing agrice¥- -
ultural production;

In addition to su,gestin suitable and improved
agricultural implements for the use of the farmers, some’
special conditions in Yemen have been studied and ke.t in
mind while nakin. the recommendations. The im.ortans$ ones

amon, 3t them are:

(1) Shortage of L:bour and high Cost of ‘i ges= Unlike

other least developed ccuntries, labour intensive practices
both in agricultural and in industry cannct be recommen.ed

for Yemen hence as many labour savip, devices have been

reconmended as .ossible,
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(2i) u_Cembin-tion of haud teols_znd most modern

and sophisficztzd mochines has becen recouimended bucause

the majority of farcers for ,ecrs tc come will still be using
animal and nmongower, hence for ther tune simgle lmplementis but
the large fores, coogcrotives ond factories can and shedld
use the Lozt codern equipnent availoble though of appropints
size. Thercfore, garadoxial thcu,h it sy scen 2t the fi st
si,ht t¢ 2 causual cbserver a sic.le 'sickle! Lr '.oe' has to
exist side by side in Yemen with a tractor, sowertiller cor
autowatic foundry or 2 combine harvester,

(iii) Tiexe is lack of wood in Y _cn Mostly it is

ioported, hence im.leuints wade out of wood have nci becn
. recounended, In scme other least develope: cauntries. wood is
available in plenty and the iuplemcnts there can be mude of
wood and soil working 'parts of:steuclebut not so in Yemen
whisre steel will have to be used to manufacture implements.

(iv) There is acute shortage of fodder - To overcou.

this the fodder cutters for cuttin,, sorjhum (Dura) stalk
have been recorwended, They are both nmanually opercted ond
power driven and tractcr mounted,

(v) To_conserve cozl dust to reduce pressure on

cuttin,, of whatever shrubs are left a coal dust pallct saking
’ w>chine is su,gested,

(vi) For hilly ereas where scic perimnial streans are

available, the use of HydraulicRam tc 1ift ti. water has
been reconuended.

(vii) Fertilizer in Yemen is in short su pl- cnd has

only been recently introduced, There is however good response
fromm the farners to use fertilizers but it has to be imported
Yernen has a lot of cattle and animal wealth and animals arc
slauchtercd for food but the enormous quantity of bones are

wagted,
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These boner if c¢zlloet: oA dixggtod inte bon. di oo

snd  rouvsd intoe powder can maki execllunt manure particulary
for the fruit trces, Therefore.usc of such digesters hrve °
been recnoiinded.

Thus it will be seen that the reconmundsiicm

cover a wid: ficldy all ciiosely rclated to the N-tional Pians

i

cnd ariss cut_of the ursent necd based problans which were

observed durin‘. thc project,

(b) Relation to Industry - Similarly for thc

industries, The project aims at encouragin, nroduction of

a;ricultural irplements locelly in small scale industrices.

The production of agricultural implenents is already on the
priority list of the Industrial Estate at S:na'a. The subsidar
foundry project for which a preliuninary feasibility report
has been prepared aims et utilizin, scrap-iron which is
availabl: in larze quantities in Y:men and some of which is
now exportcd. From 1970 to 1974 metal scrap worth (13+247+ ¢
+186+200 = 668,000 Y.R.!s) cbout 13,400 US: has been exportcd
(T-ble 37, pags 84 Vrlue of M in Exports, Statistical Y:ar
Book 1976). Probably much more scrap is available and being
scattered it may have to be collectued but most of it is
exnected t, be in 10 to 12 main cities of Y.mern such as

Srna'~,Taiz, Ibb,DHtnrpa¥etw:, H duidaBgPM khapuBecfddpiete:.

From the tremendous progress made during
a very short tinme (8 to 10 years) it is obvious th-t the

Government has capacity to implement the recommendations, if

urgent technical assistance and trainin  are provided, .4s it

stands_now there ate mo financinl consircints to iupede the

ivplenentation of the reconzendations.

The social constraints will get rcduced as education spreads.
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The main constraints are lack of technicAl knowledge, trained rergoe
nnel, raw naterials and the infrestructurc. Onc sure:rstop to overcome
these constraints as far as the agricultural inplements are-couc.rpdé
is to estatlish first a workshop as indicated in the workshor projee
at Appendix NO. 16 and trzin the personnel in Y..men as well:ias abroa
This is the first step on which depends future development. This
project should receive the highest priority in the UNDPAUNIDO and
some special steps will have to be taken to implement the project
quickly instead of in a conyention nmanner keeping in mind peculiar
conditions in Yemen,

(¢) To achieve quick results it may be necessary to design 4 or ;

S5 implements suitable for conditions in Yemen, This work can be

done in India, if approved by the UNIDO. The manufactured prototypes
and some special parts can then be air-lifted for field trials in
Yemen, The work of designing such useful implements and getting the
prototypes manufdctured is estimared to tzke 3 to 4 months in

India and after the air-1ift the field trials in Yemen for a period. i
of about 3 to 4 nonths, The total weight of air-lift is not cxpecter

to be more than 800 to 1,000 Kg. including packaging.

This preliminary work is sure to give at least 2-3 good, new anc

improved labour saving implements for Yemen, The total cost fcr thig
is 1likely to be US- 20,000, The above suggestion is pade with advie

to get quick positive results. Since there are no workshops facilities
at present in Y uen (machine shop, blacksmiths shop, welding shop,

féundry ete.) 4t is suggested to get them made in a country like

India and tranship by air ot least 2 to 3 of ,these improved imple=
ments for trial in Yemen,

Even after the workshop scheme as detailed in ¥
Appendix 16 is sanctional ‘- by the UNIDO ite impiedentation (l.c.
_insgallin; machinery, training staff etc,) is likely to take onc

to two years. Bince the need is urgent the above suggestion irc nads
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(3.2) Availability of Rescurces

To ¢xamine the avail~bility of resources it is
necessary to examine th¢ plans 2and provisions made by the T.a.'i,

Government boih fur i ricultural J.ctor as well as for Industrinl

Suetor 28 the recommendations siven in this reccrt come under
both the sccturs., H.x> it is necessar, tc eaghasis that as fzr

as the technical ganpower:rescurces and the technical assistance

by way of equipment,prototype implements, testing instruments

and raw material is concerncd the resources in Y.4.R. are almost

nil and outside assistance in general and particulary UNIDO'S
further assistance is urgently required. Being the least Dcvelcpe
country amongst the other least Developed countries YAR's nced

is probally greatest. Thou h least developed the Guvernment and
the people are conscience of the need for proiresk, are ambitious
2nd have the capacity to move forward, Whatever progresss has
been made during last 6 to 8 years is spectacular 'y any standarc
Given the technical assistance, training and the raw matcrials
there is no doubt that the country cen implement the recommendoticna
and it is here that the UNIDO's assistance on the hi_hest priori’y
basis is requir.d,

On their own and as far as the financial resources

zre concerned, the Government has taken commendable steps tc
provide finances both to the a.ricultyral S.ctor and to the
Industrial Sector by:

(1) Establishin_ in A.ricultural Credit B nk in 1975

e e e

The total loan target for 1976=77 to 1280=81 .ericd os 250 Million
YR's which includes 60.4 M/YR's for a.ricultural Mzchinery,

11,9 M/¥R's. for Lzud Reclamation and farmin,, 30.,8/M/YR's for
water and well development and 11.4 M/YR's for i.,ro- Industries,
stora,e and mark-ting. There are plans to open branches at

places other than 7 na's, the personnel a2re bein. trained and
whure necessary assistance from forei;n .xperts to evaluote the

projects is bein,, taken,
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S WYal. L,uc=,, Sacrt torr loons were being iiven for poultry,
cotton cultivation, bueekcuoin, and oiium tox loom Touoo e
vituesnl ooctiner, 6,981,446 TR's.
The future pleans include c.eration of tubc well drilling
eguisioint, gusticide machincr, and for establishin, a ricultural

schools,

(2) Bstellishment of the Industrial Benk of Yomen with the

cbjuet tc.enczourage estoblishment of industrices initheyecunir,. 7T
authorized capital of the bamk is 100,000,000 YR's and it was
statted only in 1976 . The bank .roposes to cssist industiries

to evaluate feasibility studi.s and also to take up follow up
action, The B u-'S Five Y.ar Plan (1376-198%) includes total
investment of 129 M/YR's out of which 69 M/YR' S will be from
the bank and 59.,J M/Y¥R's from the client particigation, The aic
is to increase GNP Ly 7.2% a2nnually as decided by the Goveirnment.
The bank will start its ogerat-on towards the end of 1977.

The B nks plan w.s based on the assumption of 107 increase in

its paid up capital, However the Gcvernment Cecntribution and
preference shares subscribed by the private sector exceeded all

exgectations in the 15t two yoars.

Total Planned / »2id UP
1576=1977 = 31 === 37
1977=1978 = 16 ~e== 23

This rofrets the stron. intentions to develop the industrial

sector. A ,,ccd workin, relation has been established with the
Industricl Develepment centre for irabic countries (IDCa3), the
hirab Banks .ssociation, the IBRD (I..ternational B-nk for Reconstrii-
ction and Duvelo.ment) and its coffiliates the IFC “nd

ID4, Reeeontly DEG

Offered to subscribe in the B .ks share czpital by 5 to 6.

It also promiscd to encoura.. German Industrialists to Prriicipatien
with Ye.wn private secter in establichin, viable  industrial

projecte,
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Morcover the Kowzit furd focr .onh .2 ol ic ralooo.
orarted thz Pank technical assistance z2id to recruit exg.rts
and train sox. lccal staff in bankin. c,.cration. B. 2dcptii.

2p«i deor .olic, z2nd crevidin. pre,..r incentives z2nd uzrante.c

(Liw NO. 18 of 1575, plecse se2 cxtgggig»at;garahr;yh {0

on pane) the & vornmeat has created the rishy

envoiroent for the -industrial invesinemnd,.

I.. the Industrizl Estit: established rucently

at S nat'n, the menufecture of agriculturzal implernents is or tlio
priority list.

Thus it will b: clear that as far as financiz]
resources are concernced the position in YiR' is scund. It is
only fcr crovidin, for trainin,, 2nd technical assistance that
the country needs UNIDO's assistance QOnoe with this assistanc:,
the useful z; ricultural im.lements cre identified, testad,
modificd to suit local conditicnsy the designs are :stendardised
demonstrated t. farmcrs, the extension workers and farm mechonics
and a.ricultural e¢nginecrs trained loczlly and abroad, the other
thin.3s will follow and the momentum created by such UNIDO ascis:-
tance will take care of future develogments as the finences cre
available as indicated above,

(5e3hs expleined ih. thorabove para.raph the investment i85 no proble:

in the Y.R. It ‘is the initiel technivai, cosistance,-Ppriceiskch of

trained personngl and ,rovisicn of raw nmaterizls that is the real bottle
neck, Out of 6,5 ~illion total jopulzticn aboul one million
Yemenis are workin,, in other countries like S-udia irabie, Kuwoit
etc. and it is e¢stizated that tiey s<nd an a..reciable accuni
of money back to Yemen which i ' normally invested in ~griculiure
or industrics, The amount is estim2ted to be U,S., 100 Millicn

annually,
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Mcreover Youen gete 2 very large amcunt of finnncial assistnnc../
Lean fror cther oilerich arab Countrics, therefore, at prosent

there does nct scez to be 2ny sgecirl efforts to be node to et

outside investuent,

(3.4) 1In the first chas. trainin; 2brc:d is absclutely nucessar)
as there is absclute deartbh of traoincd men and there ars o
trainin, institutiuns in agricultural engircering line in Y.R.

For hijher «{fficcrs cof tic Ministry of Le:nsmy

such 2s the Director General (Industri=s), it is suggested
that observation tour fur 2 period of about 3 to 4 weeks to
Pckistan, India and J~ an will be very useful, In this_obser-
vation tour he should visit ,sian Institute of A;ricultural
Engincering « .4 blisi .4 by -.scng, (secac.ic ~id Gocial
Commision for :isia and Pacific) g ¢ 1" and agrie-
ulture College and :igricultural Ensineerin; Division at
Layalpur, and Prkistan Engineering Company's foundry. In
India the Indian agricultural Research Institute, New Delhi
and the Ministries of igriculture and Industry, the extenszion
training centre at igra, Okhla Industrial Estate, New Delhi
and fAmerican 3pring and Pressing Works,Bombay. Thereafter
he should see the central Agriculture Machinery Research
Institute near tokyo, Kubota or Yanmar Powcr=tillcr’ faziewly
and CECOCO museum of agricultural implements suitable for
terrace cultivation, Thies observation tour would give all
round picture of agricultural implements, designs research,
testing, training,popularization and renufacture which will
immensely help YAR in implementing the recommendations in
this report. He may also study during this tour the organizat
the procedur:s followed in th. working of the Industries

Departpents-in these countries,
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For middl: level workers, foremen, supervisors, trainers they
could be sent to tractor and machinery testing station, ilexondric ? “
(Egypt) <r for in-plant training either in India or Prkistan.
Before giving them fellowships for trdinin; a bend should be

taken from them that they will serve the YiR Government at lemst
for a period of five yearse This will ensure continui‘y and 2void
rapid replacements of trained personnel, Lcter on the workshop
established under the UNIDO assisiance can start their own traininyg

courses preferably in irabiec Language.

(3.5) Ducisions at high level

. As far as these recommendations are concerned, the
decisions at the hish level relate to provision of counter-part
staff, on a fairly long basis, provision of US 100,000 for the
establishment of the workshop at S na'.. (The Government's Contri-
bution) and the provision of a Lond-rover with a driver for

carrying out field trials of the implements,

(2.6) idministrative framework and idministrative skills needed

to carry out the recommendations

A coint high level advisor; Committe consisting of
. the followin, bc appointed to review and make recommendations
regarding all as; ects of agricultural machineryz.

(1) H.E. The Minister for Economy= Chairman,

(2) H,E. The Deputy Minister for Economy-v%gﬁ_ghﬁffggﬁ membex
(3) Chairman. Industrial Estate authority "
(4) 4 representative of hgricultural Ministry "
(5) h representative of the Munufacturers, "
(6) & representative of a tractor dealers "

(7)

(8) Project Monageryof igri Mechanization centre, Taiz "

|28

representztive of progressive farmers. "

) hald -4

j R SN ., Shoub "
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(1)

P/‘t_o et Mamacee vl e Cee o §lomt D2 cteaion
(a) ) J :

(7
C,G-\'\‘-'-"‘- \ ':\l\l;\\‘) . { N V‘\(Q.OVX C e ubere -

i representative of I.P...U. (Industricl Prcmotion and
Ardvisor, Unit) =<Mcmbex.

The Director General (Industries) s Cunveynor or Fember

Secretory

The Cormitte may; meet at lenst twice =
year and follow up action should be taken on the recommegndation

made by this Committe.

THi SPLCIFIC RECOMMEND.TIONS

The recommendations arcv arranzed in order of
their importance and sriority. Regarding specific recommendatic
of hand tools, 4nim~l driven implements and power driven equi.r
egquirment, it is impossible to ;ive plncement according to
priority because in each of the ab%% sroups some implements
are more imgortant than cothers, Therefore under each of the
atove mentioned zroups six imglements have been chosen
as coming under cata;ory one and these arc given in the
following chatt. The rest o the tcols, implements and
machines ~re mentioned sepnarately but without any classifice
ation, If the 26 recommendrtions gsiven in the following
chart are first implemented 2s pricrity onc recommendation, the
rest of the recommendatiuns may be grouped ~s priorit; two.

The first eight recommendations are wentioncd
in order of their priority, the first three amon;st them are
the mcst important and if implemented will give the gquickest
and m,st positive results and would act as a base or foundatie
for further future developments on ri jht and scientific
lines and put the 4zricultural Mechanization on séund
foundationseson the following chart,

(The numbers indicated)in the brackets such
as B.4, A=1 etc, refer to the list of identified implemwnts

as given in innexure Tof Appendix NO, 16-==).




a@n

In making the recommendations Technology Transfer s

has buen considered and most of the recommendantions concerning
the designs or types are based on experience gained in

India, Pakistan; J'pan; Phillipines, Germany a2nd Italy,
Usandz, U.K. U.S.4., U.S.S.R., etc. with emphasis on

Arpropriate Technology.

The recomnendetions regarding specific improved

agricultural implemncnts, tools and power driven machines

~hich look promising for conditions in Yemen are listed

belcw. For easy identification their sketches and brief
. description is also given, It is proposed in the workshop
schems to obtain a few samples or prototypes of these for
trial purposes and of proved successful'to manufacture
them in Yemen initially in the same workshop and as the
demand rises in the small scale industries both in public

or private sectors.

RECOMMEND.,T IONS

(In order of Pricrity, 'R' refers to rccommendations)
(R.1) BEstablishrent of Workshcp (Appendix-yé-)
. A~ Snanctioning the schemne
B~ Ohservation and Training Tcurs,
(R.2) Suggcstion for Quick Results
(R.3) Power-tiller ard Small tractor
(R.4) Bullock breed, shewing, Nagphri Yoke,
(R.5) Hydraulic Rom
(R.6) Solar Energy use (D~3)
(R.7) Bone-Digestor (D=5)

(R.8) Bio=-gas plant (D-4).
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(i) ¥ nd toecls {(3) irni L Driven (€} Powcr Driv.on
Irplerients E-uipments
(R.7) 1. Yinnowing fon (.i=1) (R.15) 1. Steel Bladed (R.C1) Trretor

Berrow (B-4) Mounted fodler
cutter (0-5)
(R.10) .. Cotton Stalyﬁuller (i=4) (1.16) 2. Multipurpose (R.7’2) 2. Troctor
tcol bar with plough, with offs-t
ridger znd 3 row seed- Inplements (C-12°
drill (B-8)
(R.11)3. Secateur-Dcuble lever (R.77) ?. Sinzle row (R.23) 3. Combir
(a=15) cotton planter with harvester for
fertilizer attachment whcat (C-16)
(r~14)

(R.12) .4. H nd scedrill & hoe (»-8) (R.18) Small turnwrest(R.24) 4. Treetos

Mould Boar:i plough power:d wheat
(B=2) thresher (C~6)
(R.13)5. Chafgér fodder cutter (R19)5. Steel Bladed (g .5y s,
(i=5) hoe and ..lola Heoe ‘Séarifier (c-2)
(B-15)
(R.14)6, Mrize Sheller (a-3) (R.»0) Scil Scoop or scraper
st.all size (B~10) (R.26) 6.Rcad-
roller (using
heavy tractor
(c-15)
RECOMMEND.TION NO,1 EST..BLISHM INT OF WOR! SHOP

(i) The det~ils for the est .blishment of the workshop under the

UNIDG technical assistance is given in Appendix-ys--u -
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The total ccst of the workshop is estimated at 8 800,000 out
of wkich 3700,00C is the shore of the THIDO -.d % 100,000 ti

share <of the Governnent of the Yomen ...zt Republich

(B) ifter the sporcval ond sancticn of the scheme by the UNILC
the first thing thot is rec.miended tu be dune is trzining—

e et

sendin,. tle hi hcor officers un ams cbservatioen tour so thot tlo.

get thic idea of whiot develc .zents have tzken place in P kistan
India and J pan ond for ine-plant trainin, t¢ twe or thre: e¢nginecers
foreran etc. PBsin, ver;, imgortant hi,l cricrity has been given

tc this.

RECOMMENDA.TION NO.2 SUGGESTICN FOR_JUICk RISULTS

Even ofter ruceiving the appreval c¢f the
werkshop schetie fror tlie UNIDO, actuzl establishment and cperztion
«f tiie werksho. is likely to take one t: cne ond half yecrs,
Durin., tle this tire the trainin; 2z reccri.ended in (B) ‘beve

should be diven prigrity nuuber cnce z2nd if quich rosults are

rimed ot, cne consultant L2y be 2llowed tc work in a place like
Indiz for 2 tc 3 months cetu2lly desiznin, and preparing 5 to 6
iriglezents sulteble fur Yeieni Conditions, t2 2ir-lift these
pretoty..s 2nd to allow the cunsultnat t. toke their field tricls
in Yenen, :.:d41if; thexz if necesscor, z2ad thus to sz2ke 2mailoble

te th: Y eni fariers a2t lezst threce ii.lecents (%) One hand

tcul () One cnimzledrawn inmplerent (3) One power driven inplecent
Sinc¢ thierc zre no worksh-, fzcilitics'raw-nzterials ctc, 2t
present in Yere., this sug,esti.n has b.en uzade,

In the casw of other develciin., countries,
the iiple.ents could be desiyned and produced in the country
itself but in the cnse of the wmost lenst developed ccuntry likc
Yciien seme spoecizl offexts to et qiick results are reguired
and cenventicnel leth..d of werkin | fo¢ tle be repolced by scie

gsuch 2rron,erents,
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Once the confilins: is crent:i in %+'.. loc~l _cevple thot zond

irpleients c¢rn be desi ned 2nd are nccewtadble to the farvers

the future d:vgl;, ents con take ploce in thie propused werkshop)
The rmcunt of 896,000 hes been shown a~inst

the services .f tx. coisultont in tlo werkdheop sché?e which will

c.ver sal~aries, toovel expenses, zir-freisght, row naterials, o:i

the cust of @ akin,, =13 teztin,. these iwplerents,

RECOMMuNDATION NC, INPRODUCTIO. OF POER TILLwRS AND SM.1L

YRaCTORS (F..urc NO'S 1 to 10)

F.r 50/ forrers in Yeren durin,. next 20
tc 25 years, the tecaanizaticn ¢f a riculture will be throu,h the
use of P.wer-tillers (walkin, t,pc tractors ¢f 9 to 10 H.P.)
and srall tracters ¢f 10 to 15 d.P. F.r the rest of the 504
farmers nestly nand tocls an: impr_ved animal driven inplements
have to be .wrevided,

The pruspect. .f availnbility of ferm
labour in Yeren in yezrs to coe 2re such th2t there is no escape

except to use proser ty.e and size £ peow:r driven cquinrent,

The prime "over cr suurce of power fur these will be power-tiller
and sr.all tractor,
¥

There is jost urgent need now to mrke

detailed feasibility study of these with the 2im to:

() Identify the size ~f the power tillers

and tractcrs,

(b) to identify whicl irplements could be
worked by the .

(¢) toc settle «n some staniari ‘esicns,

(1) tc_exa'iine whother petr-l (,ascline)
or diusel fuel will be better,

(£) to rake prograrne for progressive

asserbly f power tillers in Youen,
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() t. .=ke as = sccond phose a pronrar ¢

for pro_ressively ronufreoturin, tle” leeally <t leant 70 to B8O

.arts.

It is stronsly recuczended th-t such a

feasnbility stud, be ' nde on crivrity beasis. Tre study would

require abeut 4 t. 6 o nths,

Twere is abscolutel n: decubt thot onco
these powertillers and their attachrents are node known and ~re
demcnstrated to the Veieni farrers, they will go in for then

in very large nunbers necessitoting nrojressive asserbly nd

then progressive ronuf:cture f the in Yenen,

Tn J pan where rillions of these power-
tillers are in use'abcut 20 rears back when they were introduced,
they became so popul'r thtt 2 cirl would not marry o farners
son unless he had 2 povertiller which ®duced drudgery in farming

operations)

RECOMMuNUATION NO,5 'IIE USH oF iYDRAULIC RaF'ray be given

trial in hilly arers noar T-iz ~nd Ibb where soune pergnnial

but small streni s ar: reported to be available (Figure NO'S 14 and

b3

In hilly arcns irrigation by wmodern
nethcds using electricity cr diessl pumping sets is difficult
because the aress are usually inaccessible fur want of roads
or electricity is nct available there nor can heavy tractors
go and werk on sucl terrace! farus, In wany such hilly areas,
if there arc small perennirl strecws with hich gradicnt an

useful tool will be a hydroulic ran,
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This instrucment does nut reguirse electric nower or engine Jower
te woerk ite It regquircs :nly .erenninl streams with high gra-
dients t. create hydrnulic pressure te 1lift the water. Tic effiu@
ney of this imslercnt con be os high as 70 to 807 and water
can be Rifted to 2 heilt BO tinus the height of water fall,

The f2llowin nre the advantn _es of the hydraulic
ran: -

(1) It dces not require any otier externzl power such
as an oil engine cr electricit.

(2) It operates 24 hours a deoy and water liftel can be
stored,

(3) The mrintencnce cost is very low 2s it has no
rotating or resiprocating part,

(4) The water frcu storage tonk can be cerried to the
fields through open chnunels or more profitably and efficiently
be used for sprinkler ir-rigcntion,

The principle involved in the hydram is that
the energy of the flowin  w.ter is used by means of hydraulic
pressurs #wn the cylinder t- 1ift port of the water to a gre=ter
heighte Dupending upon the high gradient and the quantity of
water flowing, noria2lly 3 toc 2%, of water flowing thrcugh the
rar con be lifted, Thus it utilizes the mowentur of a2 relatively
large flow of wrter undor srall head to raise a smaller quantity
of water agrinst o leorec herl, The woter from & strenn is fed
int: the hydrnulic rnr which gets encrgy from this flowing water
and 1lifts a portion of it to a higher luvel,

The initirl ccet which sceus somewhat high at
first sight is quickly adc up by the saving gained through not

using cxpensive diesel fuel or electricity,

-




Typical Exarples

3,000 ft, (1) Size - 2"xi® cost of tank cest of rar  C-pacity acrec
above sea lecvel 3000 4600 7000 ¢ 2,5
’ per 24 hs  (5)
=500 ft, (2)
above sea level " L"x2" Two 4500 45,000
units arranged in (Us$ 10,000) 25,000 15
battery (30)
*nd drinfin;
water to village
®.500 £t (3)
" " ” . . .
above sea level 8"x4 v0,000 including 70,000 30
sprinkler and tank (60)

{Us¢ 15,000)

)

These actual trial examples prove utility of hydraulic R .:s

in hill arezs where terrace cultivzticn is followed.

The sprinklur irrigetion should be recomriended where

the levelling of land is not pussidble or where the irrijation

water is tc be hi hly econonised and for raisin, of cnsh crops

particularly for es.ort quality goods like fruits and vegete-

ables, Ti.c water can be stored in ulzstic lined earthern tanks,

The hydraulic R'm to be sucessful nust have:-

H = 15ft, vinicun

L = Hx8

h = up to Hx30
G-llons per wminute

roiscd § =

A

-

ivailoble drive water W say 400 zp: xH.r

20 hx (Efficney) == h or

100 ft,




(4¢)

¢fficicncy = (LxH .r 100/27= 5) = 0.75

Q= 00x20x0,75 = 60 rallens per sinutc
1.0 peroxinately

Typical Efficiencics for .7 roti. are

WH - 2 4 6 8 10 18 25

EFFY - 0,85 0.80 .75 0.63 0460 0.45 0.40

RECOIMEND..TION NO. .

THE USE OF 35OL.R ENERGY

There is plenty of sunshine in Yeren,
-The solarﬁﬁﬁcigi'c;ﬁld be uszd for hestin, homes, for heatin,,
water etc. thus saving velucble fuel, Efforts should now be niade
in utilizin. sclar ener,y.

i waken

Tih.e detailcd/?ﬁéfwf is given in Appendix NO. 12, part
11 under the captadgn availability of power in Yemen

On 15/1/78 an Internaticnal Conference on the use
of solar energy has teen held in N.w Delhi, India attended by
about 1,000 scicntists including, 300 delegotes from other countriesg,
The minutes of this conference and the papers presented there

may be very; useful as they will ,ive the latest informaticn on

this subject. It is recommended thnt there minutes be .btained.

RECOMMENDATION NO. 7 Bune-Disester

It is recommended that the'l.ns - di;esters'be used to produce

bone = mill manure: (Fisure HU, J6-=)

Thousands of animals are killed in Yemen for
focd purposes, The benes are not at present bein, used, Bune-mill

is an excellent manure for frutit trees and vegetable cropys,.

Ordinar, bones are hard and cennot be crushed and made irto powder.
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Hence they are dircested in a pressure vessel whici makes tuem

brittle and can then be easily ground into powder and sold to

farmers or even exported. The bones can be collected from butcher's
shops ovr slaughter houses, by the Rural Development Associations

in Yemen and can be procaﬁsed by them on cooperative basis.

It is estimated that out of an estimated 16,600,000 animal pppule
ation in Yemen at least 207 are killed every year giving 800,0004M -
T-king average weight of bones per animal as 25K,,. 800,000x 25 =
20,00,000 Kgs. of bone out of these even 509 is collected gives

about 10,00,000 K;. of Bune-mill,

RSCOMMINDATION NO, 8 BIJ-GAS PLANT

(Pigure NO., 17=~==)

Since there is guite a large population of cattle'sheep and Goats,
camels, donkeys in Yemen, in many areas where temperatures are
high, the animal refuge {dung or Excreta) can be processed in
simple bio=-gas plants, In these plants a sma2ll well 5 feet in
diameter and 8 to 10 feet deep is used to put the slurry of the
animal refu;e and the methane gas produced by bacterial action
is collected and used as fuel for cookin; and heatin, water. The
residue that comes out of this plant is useful manure having high
nitrogen content, Thus no manure is lost and fuel in remote areas is
. made available., The bio-gas plants, therefore may be given trial in
Yemen,

RECOMMENDATION NO., 2 - WINNOWING FANS AND WINHOWERS

(Figure NO'S 18 and 19)
If the winnowing fans are used it will not be necessary to wait
for natural wind for winnowing (separating grain from chaff from
the threshed material).

H~nd operated,pedal driven, bdbicycle driven winnowing

fans or for large farms the sheet metal winnowers are now available,
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RECOMSNDATION MO. 10 - COTTON STALK PULLER

(Fizure NO. 20)
In the Tihama region where cotton cultivation is being

practiced a simple cotton stalk pjuller as shown in the figure

can be used as a labour saving devisee-to up;¥;¥¥ the cotton éla?ts
when 211 thé cotton has been picked u.. The cotton plant has dee
tap roct system and regquires great efforts to pull it out of the
soil, The use of the cotton stalk puller does the work with less
effort and with more speed because of the mechanical advantage

gained through the use of a lever like a nail puller.

RECOMMENDATION NO. 11 = Secateur

(Figure NO. 21-~=)

For prunnig coffee plants the double-=lever French secateurs b:
used as their use requires 1ess effort and labour, To improve the
quality of present day coffee in Yemen and brings it to the level
of famous old day 'Mokha' coffee efficient prunning nf coffee
plants is necessary,

RECOMMENDATION NO. 12 - Hand seed-drill and wheel hoe

(Fi-ure NO'S 22 and 23)

To introduce hznd-seed-drill and hand wheel hoe for sowing
and interculture on terraced fields, These are light implements and
could be carried on the hill slopes, The planet-junior type implemente
are useful for vegetable gardens necr cities,

Wherever necessary two men = one to pu}l and one to guide the implemer-
may be used or a single animal can also be used to pull the drill
and the hoe.

RECOMIT/NDATION NO, 13 -~ Fodder Cutier

(Figure NO'S ¢4e=ees)

There is shortaye of fodder in Yemen. Sorghum stalk (Durz)

is fed to the cattle,
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Muclh of it Is not emten by the ~nimcls becouse it is hord,

(¥
o
9
m

Animzls ent only the lenves =nd the top soft portion, T
the best use of the availoble fodder. it is su,,ccted th
mzy be cut in to smrll pieces of " inch lengbh either for dircel

feeding or for mnkiny = silage. In repote areas an hand ogeratel
machine be used but in velleys = tractor-mounted machine eand

work on cusiom ¢r hire basis, cuttin. the fodder at ,reat sp.ed.
This will a2llow the existing tractors to be used for a2 lonier

period in the jyear makin, them more :rofitable.

RECOMI'ENDATION NO., 14 « M. ize or Corn Sheller

(Pigure NO. 27)

Maize or corn is an important cro: in Yemen, but the indive
idual area may be small, Hcnce small and simple hand maize
sheller which could be fixed on a wooden box can be used. If
the area is larze or it iz contemplated to use ti.c machine on
a co-operative basis, the sedal operated or ower operated
machines can be uscd. By using any of these machines clean
grain is obtiined as a.ainst beating with a stick when it is

rixced with chaff and needs to be cleaned later on.

RECOMMENDATION NO, 15 = Steel-blnded Hnrrow

(F.,ure NO. 26 )

In Yemen, the wooden plou h: used by the farmers is essentin
1ly a cultivator damin, shellow cultivation of 5 to 6 inchus,
The steel bladed harrow will ﬁc able to cover 3 to 4 times
more are2 than the wooden ;lou.h. It is a light implement
which could bes carried on the hill terraces, The leng hth
of the steel blade can be ke.t from one foot to two feut
accordin, to power available or accordin; to the moisture
content of the soil, T.is adjustment has been provid.d in
the implement, T..is implement may be termed as an animal
driven scarifier . This is a l-.bour savin, im.lement,

RECO' VEHNDATION NO.16 =~ Multipurpose tool bar with plowgh,

ridzer,zond o 3erow sced=drill

-



X

iy 1L lonisnt 1S recormonded for medium sized forms in
v-lleys. All tiu ttree nttachments con be fixed ns desizrid,
o1 th. Tcol anv, &' present dure [Sorghum) ¢r wheot is sown

by & wooder plaug™ W4ith onu tube aitached to it. With the

tool “or impnlemuen ~nd 2 szecinlly designed seed bowl =as

showr. in the riru. Threc rows con be sown, thus saving latour
at ponk hours of 3 -wing. With the ridger attachment woter czhnr
o» fvrrows anrd ric-es for sowing Potatoes, tom~toes and other

~

vegetables 2~n Do rnde,

RECOMMAINAYTCN 0. 17 - Singlc row cotton planter with Fertiliz.
attachmeut (Figure NO., 30=e-cemecee-a)

Thesz arc avaiir ble for ~nimzl traction and 2lso for tractor
mountzd cperrtion. The plzcin’ of se<ds znd fertiligzers is done
aceurztely at thc 1istance desired and in quantities required.
This w#ill b very -iseful implemznt in the Tihama or in otker
places where cotton cultivotion will be introduced. The fertili-
being in shsrt su. 1y in Yemen and being imported nceds to be
caredully nnd sp~.r ngly us<d, The fertilizer sttachment can do
worKk Sciisfnciori -, It 1s expected that with the introduction

of this precision implement the cotton production will increasc

RUCOM._=NuATICY KOG, 1 - Small turnwrest Mould board plough

(Figure HO. 3" ww cmw. =e=)

The smallcst s-ze amongst them is recommend..d, This will be
useful in terrnc.d fields 2s well as in valleys, The direction
of the mould bearl can be chonged a2t the end of the furrow.

It can be pulled *y a pair of cattle or by one camelw

R5,COML NDARTON HO. 19 = Steel bladed hoe_and A¥OLA HOE

(Figure NO'3 32 )

These ~re very ugseful for intercultivations of field and

vegetable craps.
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The lenztn of thz steel bludec can be 6,9,12, er 15 inches

25 desired and Accordimg te ti.o distiuce ot which tue crop is
sown and is8 s .0 of growth. Tor hird soil particularly in
cotton rowin nr.2s the three time aiola hoe with sher
triangul~r bl dc¢s is recom-cnd.d. These are labour savim*
dcvices and ¢ n 4~ about 3 to 4 timcs more work of weeding
thon the hunnsn lavour, .

Mereover for dry-lrnd farming they are useful as
they ervate 2 soii-mulch on the soil, breaking the capillary
tubes and stop ing the flow of moisture to the top of the
soil, thus sawing or conserving the moisture.

(The Stcel bladed hoe is exactly like the steel

bladed harrcw shown in Fig., 26 but small size)

RiCOI': .ENDATION NO._ 20 - Soil Scoop or Scraper

(Figure NC. 23 )
This is an useful implement for soil conservation
and for levellin; the land. Fur Yemen the ca_ocity should be
sm21l 1 to 11 cubic feet ns the cattle are small, The soil
should first be ploughed and the loosc soil c¢~n then be carrigd
to shzllow ~runs where it is to be dumped, This is also a

labour saving device as compared to the use of human labour,

RECOMMNDATION Nitw -1 =~ Tractor Mounted fodder cutter

(Fi;ure 710, 24)

The use of this hns been describcd under the Recomm=
endation MU, 13, A stationaory power driven fodder cutter can
also be us.d. It could be worled by tractor .ower by using
pulle/s ~nd 2 belf. sor seil ~. + _i. t.is is a very
useful -Varicus siz=s are nvrilable to suit horse power and
the drive, 1%.c len,th of cut con be adjusted,

RECO. MEAD: TI0.. NC. 22 -~ Tractor with off-set Implements

(FIGUR . 170.35)
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These are commonly used in Italy and other hilly countri.s

in Evrope and 2ore wscful in orchnrds. [n Yemen they will

be usefl in bancna and dote-pnlm plontations and 27.so on
lower terraces. Tae cdvonta, ¢ is thrt the heavy trocctor

does nct o very wezr to th- terrace edge but only the imple-
ment works th.re tiereforc there is less dna_er of the terrace

wzil collupsirg with the wei kit tractor.

RECC 'LEDATID. 60, .3 = Corbine harvester for whe:ot

(Fi.ure NO. 36 )

. - € .
fith the incmnsing short~;e of labour at peck
hours of harvesting time the use of power driven machines
. for h:rvestin_, and threshin: is bound to increase, Notall

rrezs in Yemen arc on Bill terraces In the valleys the land

is fairly lcvel 2nd the farwm plots biy enou,h and therc is
no reason why the combine horvesters caznnot be used, Probzbly
so far their use hos not been known to the farmers, IS
demonstrated they would become pojular, Tractor mounted,
troiled or self-propell=d combine horvesters in various sizes
are available to choosc¢ frou. They can be used on custom
hirin;, basis Ly the A,.ro=-S.rvic: centres or by the farmers
on co=opurative basis , There is a ,.rent future for th:se

. machines =g one standnrd combine horvester can do 4_acres
of whezt harvesting, tireshin,, winnowin; z2nd bagsing per
hour ., 411 tiesc operations in quick sucession and ver;
efficiently. For four occres to eaxry, 211 these o.erations
by human labour would require 5 to 10 dcys. Mcreover tiae coet
PET nere or per uour will 2iso not be much and the farmers

would come forword to poy say 200 Yi's per hour to pget their

crop harvested ond threshed,
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S.21ller mochiucs for Billy or slopey civie re ise villoitle

Ui 80Lie wl.Chines tli.re is zédjustment én the cutter hor  to

self zlign iteclf Zcecowdin, to the luovel cf the 1-und,

MECU M e dnlal, 0 . - Tooctior powered wicst or dura turcsher

(Figure 10'S 37 )

Where the comtine hnrvesters connet go, the power op.rated
threshers can be used. Ia ~ddition to threshin, the r-ir
they ~lso cut the stzlk in to fine pieces wm~kin_ the sitzlk
more pnlatoble to the c¢attle o.s a fodder,

M-chin-s only for threshing or both for threshing and

winnowing ~re avoilable,

. RECOMMENDATION NO. 25 =~ Scarifier

(Figure NO. 38 )

For soil conditions in Ycmen, the use of scarfi-r in slece
of henvy mould board .lough is recommended as it will help
conserven, the soil znd will give more crea per hour, thus
reducin,, the lobour, Wiere the lond is too much infest:od
with dee.: rooted vecds, the deep=-ploughing may be procticed
but normally shollow cultivation to 2 depth of 5 to 6 inches

is encu;h,

o RuCOMM NDATIOH MO, 26 - Rogde=Roller using o troctor as
prim. mover (Figure NO. 39 )

Rurds, on: of the major items in infrastructure, are
bein, construct.d in Yemen, The hi bways c¢an be constructed
by the re ulor machines, but the conn.cting ronds in rural
areas can well be constructed by using the rosderollers
which ~re syccially designed a2nd on which o tractor is

mounted to . ive power, After the rond work is done thiv troctor

c~.n be used for other ~;riculturnl oper~tions,
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The Rurcl 0. velopmint assccintions cnn undertake this work
and 2 trocter oo be hired from on: of the farmers, This
will also ive uzer. tractor hours for the farmers mckin,.
its us¢ econ.uic i,

Do fur o the more important recommended implements,
tools =znd mocline:s hove been described., The less important
useful implements are listed below:

RECOIDIEND.TIT YC 27 < HE~VY DUTT CULTIVATORS

Where it is necessary %o . 1%ugh the 1-nd dcep as
in Yemen, heavy duty cultivotors cr tillers seem to be best
suited. They may hove 11 to 16 tiwes depending upon the
power aveilablec, The tincs ~re usunlly double spring loaded
to reduce shocks bty stones or roots. These cultiv-tors cover
larger areas zni work the lund to zbout 4 to 5 inches thus
not 21llowin: the suil erosion if heavy rains f211, & depth
adjusting whecl is provided :f necessary. The tines should
be mndeZ:ood guality steel 2ad trhe shovels of high carbrn
steel hent “rcnted for long wear. Standard three point
hydraulic 1_nknge for catagory 1 or TL is usually provided
by the mrnufaciurers and matching tiller should be used to
suit th¢ horse-prwer of the tractor.

On this cultivator or tiller a ssed=-box can 2lso
be used for sowing wheat, barley ~ndaesorghum,

The sced box mry also have a fertilizer compartment
and appropriate tubes to carry the fertilizer in the furrowes,

RECOMM.NDATION NO. 28 = Small ridger plough for meking

ridges and fuirrows

RECOMM:NDATICN MC, 29 =~ Single 2nimal mould board plough

RECOIL LNDATL i NO,3# 4 Bullock Breed, Shocing and Nagpuri

Yoke (Po.ure ©0'S 91,12, and 13). Th o w /ZRCow mendatron
NC- 4







A A A

(69)
(2) It is nucessary to beeed a dual purpose cattle both
for milk and drought ri.rposes. is an example the ONGOLs Breed !‘
from India has been suggested but any other suitable breed
be selectod,
(b) It is zdvishble to use castrotion of bulls by using simple

Burdezzo C strotor. The bullocks then can be well trnined cond

zre more tractable,
(¢) Tc increa-e the workin_ life of bullocks at least by one
to twe yeors stezel shoes ~s used in Indiz and other south-east
Asian countries be used on the hoofs of the cattle, If produce
from scrop in Yemen, they would hardly cost one Y.R. per foot
¢r four YR'S per animal, As :1e prices of bullocks are increac
ing; year after year, it will be economical to use shoes to
inerease working life,
(d4) 1t is rccommended to introduce in place of the local yoke
like the NAGPURI Yoke from India so that greater use of avail
able bullock power is made.

All these suguestions have been discussed in ~ deta:
in AppendixiNg. 12 _.art 11 under parzgraphs dealing with

Animal power,

REOMIEND TION NO, 30
The following is the list of other implement s which are

worth testing in Yemen in the 11 phase:=
~ Seed ~ treating drum
- Scecd clezner
- Sprayer
- Duster
~ Soil=-gum
- Prunning and grafting knife
~ Hedge Shenr
~ “uit Plucker
~ 3eedling Transplanker for nurseries
= Créam seporater = Alfa= lavrl ,
~ Butter churn
~ Buttei worker
- 3mall incubator frr poultmy
-~ Poultry Jender
- Centri(oonl Heney extractor




Q)
- Bund fcire :

~ Ta2rr - . Ulrde

- Leveller with steel pronzs

<135

- Twe—-2»0w and three-row seced=-drills

£

- “wilh fertilizer- attachments) ) Jg
- Stonc “2.-eshing roller :
- Olpag +“Lresher

- Tract:tr driver seed cum fertilizer drill ,§

- [ . 0 - ] " planter -

- Low=lifi high volume pump

- Potato planter

- Coal-dust pallet making machine

~ Sulphur dusting drum f.~ tobaco cultivitivation

= Tractor operated boure hole anger for

planting tree-seedlings for afforestation
programme

1 - A3l the above main recommendations

et L e S

consisting ~f 26 i1tems and the other less important

recommendations have been carefully selacted to suit

soil and climatic conditions in Yemen and wore with

a view to carryou: agricultural and allied operations

. more efficiently and with less labour and less drudgery

- The field trials of the prototype samples of all these

implements when »btained under the propsed UNIDO technical
assistance scheme of the workshop to be established at

Sana'a will indicate which of this implements are useful

and how far,
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o216 Iaw vOB DESCRIPTION
UNITED BATION. INNGSTREIAL DRVELOPMENT ORGANISATION
rd

TNIDD 3T JuNe 1977
PEQUES? FROK THE GCOVERNMENT OP

YEMEN ARAB RFDUBLIC FOR SPiCIAL INDUSTRIAL

SERV ICES INTERNAL

JOR DESCRIPTION
SY/IEM/ 75/811/11=01/31.9.B Rev,1

POST TITLE - 3xpert in the Production of Agricultural
impienents

DURATION - FOI™ MCNTIS

DATE REQUIRRT - \s s-on as possibdle.

DUTY STATIOV -~ 5AVA'4 with travel within the Country

PURPOSE OF TiiE PROJECT - To advice the Jumaan Factory at
Suna'a in production, expansions
factory reorganization and product
diversification, modernization and
development of production potential
throug.. trainingz, new machinery orxr
squipment installation and improved
production techniques with special
reference tp the manufacture of
deep water pumps, agricultural tools
ond implements and spare perts,

DUPIES =~ A tear of two experts (A .echanical engineer and

a foundr; onginezing evpert) will be attached to the Jumaan
Frctory at Scnee. Tnoy will work as a team in close co=op~
eration with *ha nanagement of the factory and in comsultaticn

with the team _zader of the Iandustrial Promction end Advisory
Unit in the MNepartrent of the Ministry of Bconcmy.
Tre mechanical engineerinz expert will be

expected tu:

(') Sindy :n dotail the present production
process and the .cneral conditions in the factory, including
o study of tre machinery gnd equipment used, the raw materiald
and the qualicy of products of the factory and suggest imprcve~
ments on the nrianization of the factory and the general prod-
uction process.
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(=) Assess the existin_ amd p.teniiz) Jcoral

for agricultural tocls and inplements and for hand tcols

regquired for construction and industrizl jurposcs.
(3) Erxanine the availabdility cf the raw matericls,

capitel, mcnpower and skills required for the lccal monufcocture g

of ihese products, 7
(4) Formulate reconmendztions on any cdditicncl

items (Aaricultural iomplemcnts: hoes, spades, axes, pitch

forks, rakes, rippers, scoops, pl.ouzhs, sprayers, horrows,

cther hapd tools: Lammers, pliers, spanners, screw drivers ete,

and spaxe parts) which could be locally manufactured through

expansion of the factory. ’
(5) Prepare a short and long term production

programme to privide for an expanded production of deep water

punps and other suitabdle product} and make an estimate of

such a programme, 7
(6) Assess the technical assistance required

to assist the factory in the proposed prod:ction progr- ;g
amme, recomuend ways and means of implementation includin; y
UNDP sssistance.,

The-expert will alsoc be expected to prepare
8 final report, setting out the findin; s of his mission and
his recommendations to the Government on further actions '
vwhich might be taken,

QUALIFPICATIONS -A mechanical engineer with extensive experience
in the manufacture »f agricultural implements and tools with

ipecial reference to production planning, product diversification
and production expansion, ’ ‘
LAKGUAGE -~ Englishj Aradbic an asset

BACKGROUND INFORMATION - The Jumaan Factory in Scna'a has

e small privatcly”diﬁtd foundry producing 225 deep water
pumps of 4" sige and albo. 75 of 3" size per year, The domestic
demands for these pumps is estimated at 1500 pumps a year,

The factery alse manufactures standard weights from cast iron
of which about edght tohs have been produced since the factory
started its operations in 1972, The factory faces a prodlem

relatin_ to melting furnace operations,




TR

R O R AN A,

There are 2lso promosing possibilities for other products
such as agricultural implements if the factory is recognised
and the existing furnace operations are improved. On the
other hand it might be necessary to replace the existing
melting furnace; furthermore, additional equipment and mach-
inery would also imyrove productimn and gquality. In order
to realise these objectives, the proprietors of the factery,

supyorted by the authorities in the Ministry of Economy, have :

requested the services of two qualified and experienced spec-
ialists to assist then,

SRR Ty Lot
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APPENDIX NO. 2 »
YEMEN ARAB REPUBLIC

- s
A Copy of a letter for imendment MINISTRY OF ECONOMY
by the Director General Tel. 23685010
(Industries) P.O. BCX 607

. Date- November 16th 19’

TO :
Head of Loans and Technical Assistance Department ﬁr

Central Planning Organisation, :

Dear Sir.

This is regarding the UNIDO Project NO,
SI/YEM/0757#811/11=01/31.9.E.REV.1, under which you have
already made available to us, the services of an expert in
the production of Agricultural Implements. Re are keen in
implementing the project.

Originally it was thought to improve and
expand a prévately owned workshop (Jumaan Frctory) in Srna':,

but the Government after reconsideeing the matter and with

a view to have long term development now proposes to establish
a small workshop under its control either in the Industrial
Estate at Sana'c or at any other suitable place for carrying
out the work of identification, improvement, modification,

testing and manufacture of small agricultural implementis and
small allied tools so very necessary for increasing agricultursl
production in this country, The other duties of the Expert
in Production Asricultural Implemenis remain the same as
envisaged earlier, It is hoped thot the UNDP/UNIDO will concurr v
to this partial amendment considered necessary by the Goveern= '
ment, Please convey our concurrence to UNDP,

With our best wishes to you in all your
endeavours,

sd,

The Resident Representative Director General Indusirie
U.H.D.P. S'na'c, Yemen Arab Republic Ministry of Economy,




APPINDIX NO. 3

A Copy of the EXPERTS LuTTuR TO UNIDO REGARDING THE AMENDMENT
t

8 h November 1977

Dear Sir,

I came here recently as an empert in the Production of i
sgricultural Implements under UNIDO project (SI/YEN/75/811/11-01/
31.9.8 RKoV.1),

In the Job Descrintion 6 terms of reference have been
mentined out of wvhich one relates {o foundry and the other
five to agricultural implements and ‘tools. The original
intention of the Government was to improve or expand the Jumsan
Feetory (whick is a small foundry cwned by a private individual).
From the discussion I had with the Ministry of Economy, the
Dircctor General l.dustries mentioned that the production and
identification of agr.cultural implements need not be tied up
with the privzate workshop. It is also understood chzt this
private firm.was offered two sheds as a specizl case, in the
Industrial Estate at Suna'r, At first they agreed to tzke these
but backed out. Hecnce it seems that this private workshop

P
2

improvement has been dropped out by the Governwent., In any
case for a;ricultural implements, except for pumps, no foundry

is regquired. For im.roved ploughs, harrows, hoes, sprayers,
gorden tocls 2 general curpose machine shop is required.

On the same lines as a "model project concept for UNIDO Techn-
iaal A.sistance”, given me during briefin; =t VIENNA(Demonstr~
ation P.lot Engineerin,, Workshox for assembly and manfacture
(A3 of azricultural tools, animal drawn implements, hand operated
machines and allied sim:le metael products with repair ond maine-

tenznce activities). The terms of reference Nos 2 to 6 pertain 4
v to these:

’

Wi.th the change in the thinking of the Govermment im respect
of the Jumcan Prctory, it secems the Government wants to have

o workshop under its direct control for identification, improve=~
ment and production of a,ricultural implements and tools,

Ik t e i




Such & trend is 2lrenxdy visible in tke Governkent's policy
oo they bove tolwn Sgur shede in thne Industrizl bstiie Jor
wzoduction of 2rticles ~und zguipment reguired fer schocols
under t..e Tdnistry of wiuwcation, Similarly it is likely thet
provizion of one ox twe shieds in the Industrisnl Ustate for

]

the a4 riculiurzl I jplements production moy be mede,

eeel/

The nced ocnd scoue for introducing ngriculiurzl imglermentic
2:4 teols in Yemeu ¢s tremendous. Mozt of the foras cre on it
hillside terrrces =nd sw.ll in size, Virtu-lly no work on
asricultural implement. hos been carried gut in Yemen zand is
the leost developed on this recgect. I have tequected MR, M. Nlizer
the Director General of Industries, in the Ministry of Ecomomy
who is in the overall chargze of the project to write to UNDP
for the marzinnl chonrces nronosed by them so that UNIDG'S
rpproval may be obtnined, He is likely to do this after return
from Tuunis wherc¢ he hns one to cttend 2 meetin_, for ~bout

a2 weck. Yhen he returns, I ~'ill follow it up.

In the meanwhile I thought to keepins UNDP informed of the
merginal chanzes proposed and have started my work to cover
item Nos 2 to 6 in the terms of reference and = workshop

scheme as indicated in portion morked A on pre-page

Thanking you.

Yours sincerely,

D.¥N. Kherdekar
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(1) Ts paepors

pilot IZnsineorin

Lachipes_nnd allisd metrl fobricoted

sroducts it repair ~ad meinten-nee ictivities™,

( ) -__Assess ike existin. and potential demand fer egricult-
ural tool: ond implements z2nd for h-ndtools required for
construction =nd industrisl purposes.

(3) To Examine the 2v-ilobility of raw materials capital
mzrnpower and skills required for loc2l manufacture of these
products,

(%) To Formulate recommendntions on zdditionnl items ( gricul-
tural implementcs nioes, spades, aoxes, pitchforks, reckes,
rippers, sc¢roig, -~loughs, sproyers, harrows, other hand-
togls: hazmm.r-, plisrs, sponners, screwdrivers etc... &nd
spore phris chizh 2ould ve loc~lly mznufactured in the

“bove pil .t works':cp wunder the Government.

5} To Prepare short ~nd long - term production programme
10 sreprre by prog

to provide pucduccion of impreved agricultural implements

(-nd ot desy wever pumps alens) -nd other suitsble prod-
ucts 2nd makc an cstimate of such » programme,
(6) To Assess the technical ~ssistance required to assist

the Governuent by way of o pilot workshop in the proposed

production prugramru, reccommend ways and meens of imple-
mentation inclading JHDP/UHING assistance.

(7) To_Prepare ~ nra-7Te2sibility study of a smzll Foundry




aPPENDIX NO. 5

Lxrect from "Lim- declzr-tion and Plan of Action

on Industriznl Development 218 Cooperrtion". The United Hotions

Industric] Develowrnnt Organizotion?s Second General Conference
~t Limz, Peru, 12-26 M rch 1975 Prge 12 _and 19 --
" IV, The Least Developed, Lond locked and_islend

developing Countries.

(62) Th: lcast developzd 1lond locked and island devel-
cping countrics prescnt 2 set of problems which require speci-l
measures if these countries nre to attain an acceptable level
of economic develupment Reczlling General Assembly Resolutions .
3201 (s=vi and 3202 (s= vi) on the declaration and progranme
of aAction on the Esteblishment of a New International Economic
Order, industrialization in these countries must tske place
2t a more rapid pace than average.

Concerted action and specinl mensures of assistonce from other
countries and internzational organizations are necessary to
mobilize & greater volume of resources to make possible laune
ching of innovative projects in these countries and the laying
of a sound bzsis for the promotion pf their industrizlization

through projects 2and measures such ass

(~) Specific, urgent me~surcs to establish the necessary
conditions for industrialization: infrastructures inventories
of natural resources, and the technical and financial assist-
ance required for the exploitation of these resources;

(b) The establishment and financing of complete industrial
estates and pilot plants based 2as much 2s possible on the usc
of available locnl resources

(c) The creation of integrated production units such as
agricultural machinery plants, appropriate engineering industries
and repnir and maintenance scrvicesyg

(d) The implementztion of an appropriate agearian policy
28 ~n ecssential basis for the promotion of inte rated rural
development schemes involvin,, the establishment of smell

scale production units to meet both the needs of internnl

mari.ets and exgport reguircments;




(¢} The developuent of crafts znd cottage industries
includin, -rtistic crzfts;

(f) nwsistones foo systemetic studies of their industriuii
zetion sotentinl;

(g) S.ecdy examination ond estoblishment of infrastiuc--

-

urces pernitt.n,, the horpessing and full utilization of witer

iesources znd the establishment of agr_-industries with spoci-l

¢mphosis on the countries affectud by drought;

()Proferential treztment witi:in the context of inter-
nation .l i_.recments for industriscl aroducts and proccssed
councdities from these countrics 2s well a8 setting up join®
enterpriscs under regional Cooperationg

(‘) S ecicl aid and assistince to the lcast developud,
lond-locked 2nd islznd develozing countrics in the estoblich-
ment ond development of adeguote means of troansgort and comme
unicotions;

(j) Uxgent mecsures to increzsc the import and cmport
capabilitics of the lenst developed countries and to help off

-t the dissdvontojges of the zdvers. gecogpraphic situcation of

(4]

the la.nd-lock.d countries, particularl; with regzrd tc their
~dditionnl trans.ortztion ond transit costsy

(..) Ir. cddition to priority assistznce from UNIDO -.d
othcr internctional or.anizoations in 21l ficlds, additionnl
favourzble finoncinl and tochniccol ossistance with excmpticn
from counturprrt ruguircments, whore cupropricte, should be
given to these countries through bilateral and multilateral
chonnels to zcecclerat. their industrialization in conformity

with their nntionol policies and development plans,




PPENDIX AC. &

BXTRACT FROS TR 0L 2003 OF T B JARCUWIV,
DISLCTOH  IuDU2TaTL DLvnnORvl 0T 0% OF T UNITLD MaTICOHS
TADUSTRI WL DLVELOPHLUT URG ”'7;fICﬁ FOQ TET YTuRl 1276

(P.vlish: d in M -y=Jiunc 1977)
Craptir 111 Policy Ci-ordinotion

L.ast Develgaed Countrics -~ P oes 53=55,

"65- The Sceond Gunerzl Cenfersne. of UNMIDO ¢2l1:d, in resol-
ution ID/CCHT.3/Res.1, for the establishment of nppropri-~te
institution 1 machinery within UNIDO s a means to supplementing
the inducrialization endeavours of tie lunst developed, land
locked and the isl~nd dcveloping countri¢s. This was done
in th. structurzl reorgonization of the UNIDO Sccretarizt
which took effect at the beginning of 1976. is patt of the
policy co-ordin~tion pro,,ramm:, the L:ast Doveloped Countries
Section assists in formulcoting policies and strate,ies for
developin, technical coe-o.erntion pro,,r-mmes and likewise
in gl=borating and rcviewin;; projects pro.osals within such
grogrommes for the countries concerncd, The section also
apsists:in coo.erction with the Governments and Intergovern-
mental organizations Relationc S.ction (Division of Conference
S.rvices, Public Informz2tion and extcrnal relations),
mobilizin; financial rescurces, with the object of expanding
the programme of 2id to these countries in the field of
industrialization, Fin~1lly tnec section monitors ~ctivities
throughout the Sccreteorist thot are designed to benefit the
lcast developed countrics, in ordix to ensure thot theyform
an inte;rnanted co=ordinated whole,

(66) With the help of a task fcrece establishced within the Sccree

tariat to consider specinl mensurcs and policies in favour

of the lenst develup:d countries, a workin_ paper was prepared

amd circulr~ted for comments to the Government of all the least

developed countrics, It is hoped th:t in this way a better apprec=~

iation will bec obtained of the needs and prioritics of the least

developed countries and the extent to which the suggestions of

the UHIDO S cretrrint accord with thne development plans and pol=-

icies of the Government coicerned,




(67).

(e8).

(69).

(70).-

In parallel with this apypronch, o portfclio was prep-rec
of project proposcls coverin, 2 aumber of industrizl
sectors. Ths proposale, many of which are described oniy
in geaernl torms at this stoge, are currently under rcviow
in the lenst developed countries, S.och proposals as ore
endorsed by the government will then he considerczd for
finoncing under tre various sources of funds 2lrendy av
avallnrble to UNIDO or from othcr sourccs which may be deve
¢lopud 2s 2 result of controcts with potentinl donors
outside the Unitecd N- tions system.
Some t~ngible results can already be reported,
The Government of Afghanistan hns requested the impleme-
ntation of three projects included in the portfolio. The
Government of Ncpal has sugeested that prepartor: missions
should undcrtake feasibility studies with regard to several
projects propossls, Discussions by six missions of Secr=-
etariat staff, which visited 19 of the least developed
countries, have,lcd to the tentative submission of a number
of further projects for detniled examination with a view
to their subsequent implementation. A project is already
under implementation in the L. o People's Democratic
Republic for low cost prefabricated wooden bridges using
local forest resources. This projcct is based en a technology
successfully developed in Kenya and similier projects arc
under active consideration in Nepal, the Sudan and Uganda,
It is widely recognized that the land
locked and island developing countries, in cunsequence
ef their geosraphical situation, face special problems
in their effort towards industrialization, An investigne
tion is being undertaken in identifying the specific
nceds of this group of countries for technical assistance
and elaborating appropinte action programmes. A consultant
has been retnined to assist in this task,
Scveral of the least developed count=-
ries have bean contacted regarding the possibility of a
assistance in the rehabilation or fuller utilization of
existing menufacturing facilities, A review has been mcde
of feasibility studies unde¢rtaken in the past in thesc
countries to chcck whather further action might now be
desirable, in which cnse the Government concerned has .likce

wise buen contact- d.




71.

12,

13

In conncction with the fersibility studies with textiles,
food, woird and m=rble industries several governments huv.
expressed inter.st in receiving assistance from UNIDC to
locate potential foreign investorse

In the Sudano- S-helian zone, two feasibility
projects h-ve becn formulated and approved for financing
under the UNIDO regular programme of technical assistance; °
thess relate to the bulk blending and begging of fertilizers
aud the formulation of pesticides. In addition a UNIDO/
0CuM; T4 mission visited Higer and Scnegal in connection
with proposals to establish pilot projects for igri alt-
ural machinery and implements,

In 1976 some 43 projscts were appreved under the
regular programme allocation of $ 550,000 for special
activitics for the least developed countries,

In these projects emphosis was ;iven to the fields of
agro=industries, ap,rogricte technology, trainin, and
plastics in agriculture (<f. present Report, Clcpter vii
para 36).,

an inter_overnmentnal oxpert group meeting on
industriclization of the lcast developecd countries was
held at Vienna from 15 to 24 November 1976, The meeting
was orgonized in coosceration with the I"vestment Ccop=-
eratives Prou.ro.me of "ice and the I.dustri:l Flanning
S.ction (I.dustricl O erations Division). Among the
porticisents were 20 officicls ot = senior level from
ti.e Guveraments of 20 of tne luast developed countries,
rc.resentatives of ;ublic finaneinl institutions and
re¢arescentatives of vorious United N-tions agenci:s,

The discussions ond exchonge of views that took ploce
durin, the oveeting will help the Sccretanrizt to prescribe
the bosic clenvnts of UNIDO technical assistonce to thesc
countrics durin; the next few ycors,to be implemented in
coopersztion witho other multilatercl and biloteral instit-
utions parcllel with the duty pro.romme arrcnged for this
mevtin,,, an investment projcct exchonge was organized by
the Investment Coo.erntive Pro.romme O7fice (cf. present

report, Chagter iv, parz 30).
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T4, Centacts hove bteen initizted with vhricus d .
> T = - "
donor c¢ountries throu,h t.o permanent Missions to UNIDC

in order to obtzin inform.tion on thaixr existing z2nd
planned zetivities in .rovidin, biliterzl 2id for the
industrial development fer the lecst developed zountries.
With the 2id of this inforr-iion, tie S.cretariat hazs
been able to iderntiry aress of ceu.erotion between UNIDO
‘2d donor countries rovidin,, further technical zssistance
to the least developed counvries., M ny Gevernuents hove
indic-ted their rexdiness tc UNIDO to collaborate in

. this way. Soume Governments crve z2lrecd, lookin, inte 2 @
nunber of progject pro.osals, tne deteil: of which have
been provided by UNIDO: these ~re the projects whick
the rutheritivs in the least developed countries hove
aircedy selected in principgle for implementotion if
vuit~ble arron,ements con be mrde, Furtherumore, the
sustrizn Governmeut has mode o contribuvion in kind,
estimrted to be worth § 300,000 for the implementation
of two projucts in the L o People's Dewocratic Republic

the Governuent of Switzerland h~s contributed ¢ 250,000

te finonce 2 :roject iz Rwanda, The cost of transporting
the Afustrinn donnted equinent tn the Lo Peonle's

. Democrotic Ropublic h2s been finznced under the UNIDO
General Trust Fund, Visits have been nnde to discuss
with other Lotentisl douor CGovernments the possibilities
of obtrinin, 2ddéltlonrl finnnece for sgecific projects,

75. In the interest of pro;romme Ccordin~tion

with other ~..sncies of tihe United N-tions and with the
aim of identifyin,, ~nreas where Jjoint nction is desirable
in .rovidin, msuistance to the lcast develop:d counteies,
contacts have baen nade with Fu0?ILO - nd UNCTAD. (These
orgzanizations also .nrticipated in the expert group
mecting described in para,ra,h 73 above). UNIDO participe-
atedwith UNCT4.D in nn exploratory mission to Bnagladesh,
Similar missions to other lezst develo.ed countries zare
envigas.d. Arran_ements for joint zction by ILO and

UNIDC in Ythopie have ~lrendy been initiated,
|




The activities undert-kon by this new Scetion
in 12756 ~nd those plnanned for the ucar fulure should fou
tIho mest .art, be reghrded ns constituting o reparatory
phage in the efforts of UNIDC to comply with the recoms=
¢ndationg contnined in the Lima Declaration and Pla of
Lstion whieh relate to the lersti develored, the land-
locked ~nd the islond develoging, countries. The objective
hos beca to lap 2 sound found-tion for an intcasified
nro_ranre of assistince to these ccocuntrics to reinforce
their own efforts towards industrialization, tailor m~ds

to deal with their s_.ecial sroblems,
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NnMES OF PURSOHS CONTACTED
MINISTRY OF LCOHChHY

His Hxcellency Mohammod tdul Wohadb nle Juiari
Minister of Econonmy

His Bxccllency hdul Hohman Al Ll-bahr

Doputy VMinister/Under Sceretary to Ministry of iconomv.
¥y Tohomand TTZ4R

Director Genersl, Industries D.opartment
Mite .wdul Rohmon al-Morair, Director implementation,
MR. Husszin a. Himdani
MR. Moharmed Huada

IND''STiLL PROMOTION aD oDVISORY UNIT
(IPAU)

MR, Frud ahdel H lim
IPAU Industrial Zngineer,
MR. 5 id D-rkazanli,
Industrinl TLconomist,
MR. B.K. Chowdhry,

Cost iccountant and #inancial Management,

UNITYD NLTIONS DBVELOPMUNT PROGR.AMMG

MR, T.R., Malhotrz, Resident Representative

MR, B, ¥Khader, Leputy Resident Representative.,
Mk, 4ili Redwi, .ssistant Resident Represcntative,
MR. ..Y.M, Slinm, Programwe Officer

MR, Ccrnelis Kilein, Prozr-mne Officer

iiRe J7+us J. Cleary, ndministrative Officer,

Mg, 5 t P 1, idninistrative Secretar:,
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CENTRL PL.INING ORGLNIZATIOU

(1) bpr. ...V, .riki, Deputy Chairman C.P.C,
2) MR. .awar [ razi,
) M2, R shid

4) Miss asma

HMINISTRY OF \GRICULTUAL

(1) MR. ¥uhmod Suilman .ttish, Director of Office,
Regional arab Organization.

(2) MR. X =il M nsour, Leader IRDB/UNDP Project

(3) MR, R. M lik Irrigation Engineer.

(4) DR. LL Omari Statisticizn

(.) DR. R. Sxith Project M-nagzer, central a;ricultural
Research and Training Orgenization OUSEIPLER. F rm,
Triz,

(6) MR. M. Kunli Workshop M-intenance Supervisor, lodeid=h

(7) MR, EL. Lokany '-i,ronomist

INDUSTRILL E3T. T Salli'a
(1) DR, ili Znbara, Chairman

(”) MR. abbas al=M.hdi, Deputy Director, General
(3) MR, ihmed il-ibdi, nssistont Engincer.
(4) MR, Munawar .li Khan Lodhi, M-nagement ndvisor,

(9) MR, H.K. P tel, Office kHxpert in Industrial ingineering,

BI&LuTERAL PROJCTS

(1) DR, J. ZSCHIUTZSC', Project M-nager German Plant
Protcction Project (Pederal Republic of Germany),
Shoub, 3-na' ., P.0.%. 26, Phone 5970,

(2) MR. Jim Williams, Project Mrnager, isricultural

Mechanization Centre, (British Govt. Project) Triz.

et
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- Y.F= Yeren % Republic

- YR = Yemceni Rial.

- YR3= Yemeni Rinls

- CPO= Centr:l Planning Org-nization

- U"DP = United Hations Devoelopieut Progromme

- UNIDO- Unitc  Fations Tndustrinl Develon:. ¢nt Orgonalzatior

- 70 - TFood and agriculturcl Organizotion

- WHO - World Health Org-nizntion

- ECV. - Economic Commision for Yestern “sin

~IBRD -~ Intern~tion~1l Bank for Reconstructioen and
Devclopment

-INC.3 - Induztrial Development Centre for Srab States

-TLO - Intern-ticnnl Labour Org-nization

-Ip= -~ Indi¢ntive Planning Figure

-IS0 -~ Internntion~1l Orgnniz~tion for Standardization

=LDC - Least “eveloped Countries

-m/m - Mnon Months

-513 - 5pceial Industrial Services

~ESCAP - Tcononic and Social Commision for Asia and
the Pacific.

(by WEIGTS “MD 'ZLSURES

Linear - 1 dr~ = 67cm

Cyord = 91.44cm
jd#r = 0,73 yards
1 inch = 2.,54cm
1 meters 100 centimeters (em= 1.492dra
1 met.r= 1,09 ynrds
1 yard = 1,36 dr-
7 yard = 3ft,=36 inches
1 mile = 1609.347 moeters
Area - 1 libna = approximately 45 m?
1 mnd = 0,37 ha
1 acre = 0,405 jabe!
1 heetare= 10,000 = 220 libna
(ha)
libnn = 1060 sg. dra
hn = 2,47 ncres
mind = 100 libna = npproximately 1 acre
Volume Ladr = 40 liter

Naler= 0,625 liter

litre= 0,025 kada

litre(1) = 1.6 nafer

hectolitre = 100 litre=22 Englishgallons
=26,4 U5 gallons

U3 gnllon = 3,79 litre

Fnelish gallon = 4,54 litre
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40 bukshn
100 fills

1 Y355

Currency -~ 1 Youmoni Rinl

. . ~ . . ~0 - 20
Conversioa from Centrir- .o (27} to Farhenheit (¥77)

P ot L Iy PR

Keighis

1 Metric Ton = 1000 Xilogrn's
1 Kilogram (kg) = 1000 grams = 2,2 fnglish nowuls

(1b3)
MNb_ = 0,45 kg.
1 huddr.odweight (cwt) ~—~ = 112 1lbs = 50.8 kg
1 kg = 1.79 rattle for sugnr, coffec, and ten,
1 rattle = 0.59 Kg.
1 okieh = 22 gram
1 kg = 35,7 okieh
7 rottle = 20 okieh = 560 grams
1 rattle = 15.5 okieh = 462 grams
1 frasla = 22.5 rattle = 10.4 - 12,6 kg.
1 Kg = 0,037 to 0.043 kadnas for various crops

such as whent, sorghum, maize be nns eto,
therefore

1 Kadn = 23.3 to 33.3 Kgs for nbove mentionel

different crops.
1 Kada = 64 nafer
1 Hafur = 0,156 Kada,
(Source Yemen .igricultural Hand Dook West German
Fublic-tion),

(c) Metcreologicnl Datn

(3ource .24 ¥R, Narayanans Report on major irrigitioa)
1963-66 {'nd inio brockct from Yemen ‘gricultural
Handbook 70/73).

Description . _ __ Sana'n | Talz Hodeidoh  Remain
A.Temperaturcs degrees centrigrade
Tean innual =~ 16,5 =~w- 24,3 we-w 29
2 i I"‘Em{:» “'"(17.14') ——— (24.3) '''' - (290&)
3) 1 Iin, = 76 e 1368 wmweee 24,7

5).bsolute highest 31  =e=  37.6 —eew  40.7

- sne 5‘6 - o 10’2 — e oo 15.5 in 1q63~66

B.,Relative humidity
1) Annual Av at 5.Ch 39% 51.5% 66%
2 i “at 14.0n  23% 42% 58, 5%
3) w3 46,3 62.43%
) . T (1,2) (42) (58)
§h Min Monthly v S% 2756 51,
A5). Max, Yonthly ‘v 620, .. 79% o T6% -




(c) dind velocity

Tnocs
1) “nu*1 V. at 1u.00n 3,8 5.7 93
23 g - O0h 8.7 10.7 16.5
5).-- — -':, e B2 8.2 1209
(d) ..ir Pressures Pillibars
1) nnuﬁl Wt Oh 750,2 584G, 1 10072,9
2 G 1hn 7763 250, 1005.9
3) e TT0G3  BRTLG 1607.1
(e) londinrs
1) Lnnd 17 v 2t Chrs 1.8 2.2 2.9
2) 14 hrs 4.5 o5 2.3
3) rmmmmee 248 3WW 2.9
(£) Rainfall
%) 1963 to 1966
or 68 395 mm 540 153mn
. 526,7

2} No,., of d~ys of

precipitation 75 08 24
3) Max. Rainfall on

any onc day 40mm 83 mm  108mm Extraordinar

high Dec 1964




APPENDIX NQ.
GLOSSERY

¥p. 11

The following glossery of uscful Inglish- Ar-abiana

words h-is been compiled from various BOUrCLS
ation Paper No., 9. U,N.D.P., Bornstens 2

such ns Inform-
.pDort on Sociolo:zy

German Yemen. ¥or Book, MR, Batal's rco oo*t on Horticulture
and has been classified under various he dings such s L

Agriculture Implements fAgriculture, Horticulturce?

Engincering

Denernl ctc, The Glosscery will be usciul for -~ny ‘non- .rbinn
speaking worker in Yemeh, though it must D¢ mentioned tht

long term.projccts the working knowlcds
age will alwayvs be helpful and the

be le~rnt,

(1)

¢ of Arabian lnngu-
Lrabi~n language should

GENTRAL IMPORTANT WORDS

(1) Insha'allah - God W1lllng
(2)Ale-cum~Salam~ The reverse

7) Mabsout- T am fine

9
Welcome
(11) Afwan- I beg your pardon
13) Ta'al - Come here
15) Outal - Holiday
17
Yhere ? - Wein

reply
gS}Marhaba - Hello

Kaleel- Few

Enteh =~ You

La -~ No
Antadir - Wait
GudlIla = Drive on

I do not know .rabic
Rajal - Man

Gehali - Expensive
Kharceta - Map
Soura - Picture
Daydalieh- Pharmacy

Ahlan/'hlan sahlan (reply)

(2) Salam-ale-cum - A way of
greeting meaning may you
have pcace,

(4) Sabah El kheire - Good

Morning
26; Keef Halak- How are you ?
8) Min Fadlak- Fadlan-~ Plense
(12)
12
469
16

Ana - I am

Nam - Yes

Gehif- Stop

Alwa - Alright
Ma'asalamah - Goodbye
Suk -~ Market

Shukron- Thank you
Mafish - Excuse me
Roch- Go away
Kteer~ Too much

Imra'ah = Child
Jareedah~ Newspaper
Lista ~ Menu
Mustashfn - Hospital
Mallak -~ Barber

Addesh Hada ? How much is this? Wein A1 barecd -~ Where isipo-

Finjan =« Cup
Milaga - Spoon
Bun gahwa=- Coffee

Zubda Butter
Dajaj - Chicken
Bagari « Beef

Samak, hut- Fish

Samn - Butterfat

Halid - Milk

Laban = Skimmed sour milk

AGRICULTURAL

Sahn - plate

shay - Ten

Asal - Honey

Mukh = Brain

Lahm -~ Ment

Ghanam- Mutton

Zayt, snlit - 01l
Yurt, qutib - Yoghurt
Jubn -~ cheesc

Baidh- Eggs

4ND AGRICULTURAL INMPLEMENTS

(1) Farmer -
Good Soil - Atribn Saliha

- Plough
- Cattle -~ Igil
- Goat - Geanam

~Bad Soil- Atriba Keir Sal-

- Mihrath, Sahb, batleh, hali

- Donkey - Himar
- Sheep =~ Kab'sh




-« Camel - Geamal Bird - Osfoor

- loney - asal Tree - Shajra

- Terraces - Madrajnt Vegetnble - Kudra
- Leveller - Houdn Maharr,' Masabb

- Leather water bucket - Dallua

- Spade - Magrafa Pick-axe - fass
- Axe - Matroka Hatch=* - Sikin
- Sickle - Sharim

Rubber bucket - Salla \

Threshing floor- Mazara (st. .2 :
p-ved~ .1 jurn)

Grinding Stone - Masakh

Secd store - Madfan

Secd cleaning basket - lMankhnl

Bee~-hive - Bhalia

- pitck fork - Mzhfar

- Winnowing - Yzari
Grinding Wheel-liathan

- Mud Stove - Shula Tannur
Butter churn - Xusna

Government Departments

finistry of Economy -- Vajara Ittesat
Ministry of Agriculture --- Vajara Jarat
Central Planning Organization --- .\1 Jahaj Ar Markazi ¢

1il taktit
- Department of Industries ----- Idarat A1l Seraa
. - Industrial Estate = = =—-e- /41 majammaat
- Fmbassy = =ee—e—- A1 Senainh
- Consultaitve ..ssembly  ~===e- Majlis iAl- Shoorak .
CROPS
English Latin Arabic
Cereals Lab
- Sorghum Sorghum vulgare dura, bayda

(Andropogan Sorghum) wa hamra
Sorgo or sweet sorghum- variety of sacharatum
Maize (corn) Zea mais Hindi, rumi

- Vhent Triticum Sp. buri, Ma'ada

- Barley Secalis cereale Shari

- Rice oryx: sativn rz

- Lucern Medicngo sativa fish fish

- Horse grain

- 3Jesame Sesame indicum Simsim gilgilian

- Tobacco Nicotiann rustica

. ( Nicotinna Tabacum)

- Cotton Geossypium hirsutum

- Coffee

- qat qat

FRUITS

- Apple ee—e—-. Pyrus m2lus tuftah
Apricotm—mneow Pumus ~romonicn barquq
Banana Musa Sp. muz
Dates (dried) Phoenix dacty lifern tamv
Dates fresh it g rajiz

| S S T T IO O N N R S B B

Fig

Gropes
Lemon
Mandarin
Orange
Peach
pears
Pineapple
Pomogran~k
Pomogrannk

Ficus carica
Vitis vinifera
Citrus Sp.
Citrus reticulata
K Sinensis
Prunus persica
Pyrus communis
ArAnas comosus
(anassa sativa)
Rimic . gran~tum

balas arabi

anab

Laymin, 1im

yusfi

Burtuqum, tufah
firsik
anbarnd angjns

Ananis

rummnn
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Anisinsg
Slmonds
Peanut
Pistchic
“nlnut

T T Rrinus vy
rachis hyrogoen
Fistncr~ vera
Juglans regin

T

Tumkin
rhnl s -
ard-on -

Possibly Muskill - mwroblen
finished -~ int-h~ Kull - all,
ground ~  Jambin - d zrer

Bukrn tom.orow -~ Mallish -~ Do nct worry
Saran - quick - 52bbk . - Blncksnith

chrp. nter -

Iaggne -
Yo

Iihondes— eniineer - Burn - fitter
Labhnanm - relder .- liors - many
Borhi - nut, bolts iwesucr ~ nudls
Zaf--{ah - lover Tar - pulley

Glawos - screw

SPICES

- e m———

Lasil Ocirum Basilicum raynan
Corianaer Coriandrum sativum Kuzbara
Chilly Capsicun frutescens bisbnas
Cardoun Elettari~ cardomnonum hayl
Cinnanon Cinnamorun P, girfs
Clove Syzgiun ntom ticum zirr
Cumin Laiatulbiel
Ginver root Zingiber offcinale zanjabil
Terneric

Mint i"enth~ virdis nama
Parsley bagdanus

tustnard
Salt
sugar
3affron

Pectroselinum sntivunm
3innpis 11ba

Saccharun officinarum
Crocus s~tiwmus

khardal

milh
sukkar
zafran




AP HUDIXK NO, 10

PuRT le 3 ci Survey of Indigencus sgriculiural Ioplenents, tocls

and dezestic ap.liznces

PART 1% aValLaBILITY OF POW.R I¥ Y.u.R.
R E—— el

PuRT 1~ o QUICK STRAVEY CF I.DIGENCYS LCRICULTUNLL IMPL. MEHTS

{1) Tiae .egelsit, 7 oveh a survey,

Obiuctiygs
T el o ipelude donestic appliances

Definition of HMeciv .dzitiue.

D seription aad sketches of inmplements identified

)
)
)
')_JZL;:Q!}gg}éfp ¢f fzrzers zecordin,. tc mechanization peeds
)
)

Sugrested improverents or pessible modifications to thecse

. izplenents or replocements wherever gessible
PART 11- AVAILLBILITY OF POWER IN YEMEI LR4iB REPUBLIC
{1) Hu ~ Power

(#) aninzl Powcr

() Mecr.aical Puusre Tractcers etc.
(') Electricity

(5) Fydraulic P.wee

(6) 5.1z En.rgy

(7) Wind Power

(8) Biological En ry

THE CLLSSIFICLTION OF YLMENI FuRM-RS

(1) 5 %_Siall F-r ors Types of Imnlerents
‘ M- stly doin;, ten..nt subsistance Improved .» . nal dwiven
forning and anueslly driven

inmplenents and tocls,
(?) 25 M @ uz Forors A _cc: bination f

M atly srewin,: c2sh cro.s » in~l d-iven and

povwer driven equipient

(3) 2% L» ¢ FParucrs Mostly power driven
Mcetly the Government Far ., nodern equipment
rucl tioan SChCMcag CcuU :crutch

scciticvs, custoi. hiring centres etc,

If the abuve classification which suems to be reas-
.
on~ble is accepted we will have to .,.ve close attention to 2ll the

threc cote orics menticned 2bove so th.t no scctor is left cut ©r ne, -

lectod and necordingly glan to hove prejects to identify, modify,
. . . . - [
saznufacture or import 2, ricultural iuglements in Yo o o
I

g



G rie tols ter 3ol e ort 1l s those catocrice Lentie

wi.d chove hove been ket in oind.

T ackle the problems of catacory (') #ut (2
o -ve t is necessary t. make as detailed a study as pessible of
the Yemeri Indigenous i::lemeats, ten hand tools tc form the Y:sis

fer future work., H :ice_ihis chapter on the survey of such implement

and tools,

So far abcut_1 ~nimal driven agricultural implezent.
ten hand tools and cbout eight ovher miscellaneous items have
been ldentified and included in this chapter., The daagramatic
sketches of these have t.en . iven alon: with a brief descriptiorn.
the source from which the information on some of them has been
given in the brackets. It is sruposed to collect all these tools
and implements at the workshop which is .rouosed to be established
at Sani'a as indicated in the Apnpenéix NO. 14 for making further
scientific study regarding draft required, capacity, possibility
of improvement etc, The dynamometers and other instruments would
be used for this purpose. The efforts will be made there to improv:
or to modif; them, Tic madels will be collected from various
regions in Yemen as there is bound to be differences in the desi/ns
Sueh a ¢ollection of implements and tools, not only indegenous

but also imported from other countries would be useful for reseca-

rch workers, students in a;ricultural schocls, Gover:meunt officia

and future wanufacturers of a,ricultural implements.
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ART 1
A _QUICK SUNVEY

OF_IUDIGELOUS (LOCAL) “GUICULIURAL INULLENTS, HAND TQOLS AND

DOMeSTIC APPLIALTES 73D BY TH- VEMENI FARMWRS AND VILUAGERS.

B fre p:uc§edint or ..ivin, recommendations to the
farmers, the land less labourers and the villa_ers on the use of
medern agricultural implenents, it is necessary that we should
wnow what types ef implements arl tools, he at present uses, It
is not nccessary for us at this stage to know the numbers of each
but only the types, thoir uses, advantages and drawbacks etc, Thon
‘nly ovur study on mechanization of a_riculture in Yemen A ab Republ
will be systematic and scientifically based. To proceed without
this preliminary and basic study will be improper and it will not
be correct to ovt-right reject these implements and tools by merel;
sayin, that they are primitive,

Primitive though they look by the modern standards,
there may be some good points in them. Scme of them have been used

and deveioped for centuries under practical field conditions as

they exist in Yemen ie, small terraced fields, the danger of soil

erosion, necessity to conserve water etc, The illerate farmers

may not be able to expalin such good points or advantages bdbut a
scientist should be able to find them out by properly studying

these indigenous implements,

More~ver by studying these simple implements we will
be able to know what his nceds are,and what he wants by way of new
implements and then we can think of how to satisfy his needs.
Anuvther reason why it is necessary to study these indigenous imple~
ments is that we may be able to imprcve the implements by the use
of better materials that are now available, or to modify them to
make them more useful or even toc use their good points in suit-
ably designing tractor drawn implements, Thnugh they are simplr
implements they have withstood the test of time, So+: of these
implements and cperations may need changes in the context of
changing social and economic conditions in the rural areas.

The neczd to include domestic and other ap.plianccs
under this study has been felt becuzuse some of the operations like
cleaning grain, ;rinding cereals, and proper storaze of grain 2t
farmers lecvel, coues under the post~harvest-technology. It is ébscw
related to the a, ricultural production and we cannot disassoci:zte

then from implements proper.,




The buiter-churn and th: bee hives come under subsidary work ..r
the farmeis often recomienied now 2 days in mixed farming. The
questicn of cook.n,, ovins zal Tr_nurs (ctoves) ar. particularl;
inportant in Y -en becauce of g,reat shorta.e of domestic fuel, the
necessity to conserve it and the ur_.nt need for afforesat. on,
Henee toese Lewe beon iacluded in this survey.

Thouglhi nodernization is the necessit, and the aii,

ene cannot modernize tre agriculture overni ht because milliors
of farmecrs are involved, Tiien t..ere zre other problems like
shortage of power, small r.ture fiorme, the danger of further coil
erosion c¢tc,

If w2 ocun suwest nticll, ilwprove one of tho loczle
inde.,encus implement to tic satisfaction of the farmers, it will

create confidence in him and in future he is more likely to listen

to our other recommendatinns. Hounc. making an attempt at improvinq
any one of these simple implements is an important job. For

ineteuce if we can desigin an att.chment for automatically sowing

seeds and fertilizer, which cuuld be fixed on the indijenous

wooden plough and which could cost about 50 to 100 Yemeni Rials,

It will bc welcomed by the farmers as he will have to purchas.

only the attachment and simultaneous dropsin, 6f fertilizer = 1littx
away from the sccds is likely to jive him more yield.

Here it is nccessary to em,hosise that the idec is

not to st_ck to_old im:lexents at all costs but only to find out
thieir characteristics, utility, disadvantiges etc. so thet in
their place somcthin, new and really useful could be suggested,

—— ————— 44—

with 'tractorisation' ~lone.Thcr. €2 be mechanization of agri-

sulture without the use of bi,, tractors., We should, therefore,
have a balanced view o. mechanizetion and whatever is useful 4o
the f:zrmexrs by wzy of hand tools, simple animal drazwn but im, fo-
ved implements,and to the requir.d extent modern tractors alss
ghould b. considered for rccommendation, Comsiderin. tic p.esunt
cituztion in Yemen, tie mechanization of a,riculture will be
achieved, if we can su.ply lmproved implements to the farmur: by
clagssifying them in the c¢ctim.ted propcrtion at least for =
period of 15 to 20 years 2os shown below, Af%er this period tla

paIsition mey be reviewced ~nd the percunts e¢s chunged accordiigly

——"



PLOUGHS

. In any ficld lar.c enou, .l wooden ploughs known as hzli
or batleh ~r¢ uscd. Ti.ey arc yoked to cattle (2 p ir of cows er
bulls), d nkeys or to .. singiec cumcle Usuzlly twe plousg.in: s are
give. ~.d the sced i sown P tiic secuud ploushing. If the rain-
fall is 1luss first sloughin, and sowing. is done 2t che same time,
Thi. hAlu:.iu concervia.. moisture. Thi wocuvn plougl: hes & chisel
pointed stecl tiy or sicrcee. The plow,h is the only field implement
that is used by the firmers, Th. pledgh and the yoke costs about
150 Rials, Mostly hard wood Acaciz is used for its construction,

Theplidugh’ coverk ~bout 0.35 to 0.70ikat.in a day-of
six hours. The bullocks or oxen ar. comparatively of small size
hence less copacity. Tie _leughin,, is done between Nov.izber ..nd
April, Sometimes the 1l.nd is plouihed several times which Lelps
in receivin; and retoinin;: the rainfall,

Th.. ®lough breaks znd stirrs the soil to 2 shallow
depth of 15 cm and the land is left in cloddy condition to prevent
scil erosion by wind or water. Unlur spate irrigation, the plough-
ing time depends on floods. However land is plougicd once during

the pre-flood period and once agzin when the land is sufficiently

dried, It i3 sedid £ ¢ toe formers c.lcul tod cyclis by stelloy

conctellations, Thu vo.itio: of t - ot r zl=ncysen d:termined the
time for last ploughing,

Fig. NO. s ows the sketch of the wooden plough
with a steel or chisel tip, Fig, 0, shows how 2 plough is
yoked to the bullocks and is drive by the operztor,

The camel driven plougt is mure or less similar to
the plouch described above, Only one camel iz yoked by mecans of
two long rojes and an evencr rod zttached to the plou;.. beam., Fig,.
NO. shows a sketch of o camel driven plou;l.,

Thes. ploughs 2rc¢ .4in realjty cultivators and are
multipur.ose implements used for ploughin,, cultivatin, and also
for sowin; sccds. Being 1li,.ht in wei_ht they cun be easily carried
on hill slo.ecs or on terraces, Thou.h the Yemeni f.oxmur loes not
wse an;” horrows, tlic land i. .loughed several times thus meking
a fine enou;h scedebed for sowing seed.

The top-most terraces of the steep mountains sides
are often so nrrrow thi.t cattle-driven ploughs cannot by used in
them and such land has to be cultivated by habd tools such as hess.
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There is also an interestin, full scale wodel of 2 wooden plou it

at the N...ional Museum ~t Scnata, Probably in earlier days more
thick wood was avzilable to meke a sin.:l: piece plou;h body. Plesse
see figure KO, ’ ~Later on only small diameter logs of

wood was available and this design of the plough came into exist=-
ence please’ see Fige. NO. The body is made up of two
beams of wood joined togsether by a steel ring which in turn is
joined by a 'U' shaped steel piece to the beam. T.C rooden wedres

are used as joiners,

SOWING

The sezdin; operation is performed by dropping seced down a
spout which passes through the centre of the wooden plough as
shown in Fig, NO. «or is placed at the bacl of the ploughs.
The funncl is joined to the tube or the seeds are scattered by
habd in the furrow behind the ploughand cuvered by pushing the
s0il by foot. The cereals are often interplanted with cow-peas
or field beans,

In highlands the planting is begun about two weeks after the
spring rams., The farmers traditionally establish this date by the
position of the strr 2l aleb ~t khe beginning of Muy.

Since only recently the use of artificial fertilizers has been.
introduced in Y.mcn and thevre is need to sow secd and fertilizer
simultaneously,

If enough moisture is available or there is availability of
irrigation water, the ccreals often interplanted with cow=peas
or field beans. These are mixed with the cereal grains and sown
through the same drill, Loter in the season the plants are thined

out and weeds are removed and used as animal fodder,

LEVELLERS

The levellers used by the Yemeni formers are colled Mcharr .
They consist of wooden beards pulled by cattle, donkeys or camel.
They T used fcor levelling; and cemsolidatin_ the soils, W.il.
o cerating tihe driver stands on the board adding weight to it.
Fig. NO, -hows an implement,

Wherever the fields arc too small and narrow, where anim~ls
cannot be used, the frrmers use a sm~ller implement called M::abb.
It is 21s. used fur yreparin,; small bunds of earth around the plots .
for irrigation purposes, Fig, NO, s ews this type of implement

THE HARRO:/S

The harrows arc not used but by stirring the soil several tirgs

the same cffect as harrowing is obtained and the soil is made firg .

enouch for the creps to be sown,
|
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EA:VLSTING

Th.. hexwr:eting io done by 2 siockle mede by thoe village ¢
aytisansn. The sor.hun ccbs arc harvested (ecut) by sickle, Afte:~
vards the stzlk is cut ¢ff a few centimetres above the ground wit
a sickle called Sherin, tied in bundles and pilcd in conical sicj
to dry for later use as fodder,

The stumps or roots left in the ~round are collected for

being used as fuel,
THRESHING

The threshin, <f S.rghum and wheat is carried out by means
of animals by trampling under their feet on a stone paved thrGBhini
flocr, which is owned by a village. All crop harvested is carrie?
to this threshing floor. The crop is piled on it and the animals
are made to walk on it, By pressure of animal's hoof the ;rain
is separated. The threshin; floor is called Al~ juon which is usc
in commcn with the cntire viliage, The ,rains are left to dry for
some time and then threshed., Please see F j . M.

For small areas and crops like maize, ; flail or a stick
is use for benting the crop spread on a cloth (Fig, NO. Yo

In some areas a big stone is pukled or dra,;ed behind the
animals on the piled up crop for threshin;, Niw a2 t-ys {raotors
are worked on the pile on contract basis for threshing, at 30
to 49 Rizls an hour. (Fig. NO. )

WINNOWING

Is done by throwin; the threshed meterial in the air,
thus separzitn; the prain from the husks or cahff by natural mwind
or sometimes by using; special winnowin; baskets,

A 2, 3 or 4 pron,ed pitchfork is also used for throwing
the threshed material up in the air to sepatnte straw yrain or
it is dropyed by hand as shown in F.g, NO. .

The small mud ovens known as Mc.ifam in which wood is used
as fuel, please see Fig, NO, .

The Tannur to mcke rutties or flat bread is a pit under,-
round with lines at varicus angles scratched inside to hold the
favibread till it_isibaked, Coal is used as fuel, The dough for
bread is flatiened by hand and then flip.ed znd stuck on the in-
side of the tannur where it is baked for few minutes till it is
slightly brown, Pluase see FIG., NO. .
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The dou-h iz progared by scakin, the millet grsains in the woter
overnight and rcilin, it several times on the roller stone
czlled Masak!. cs shown in fi. urce N, (m}shaqah).

The rurcl families alsc have in addition a bi:ger f
.rindin;, stcne czlled Mithamco FIS. NO. f..r cercals and seeds
Here no part of the serm loyer iz removed in the milling hence
more nutritions than importud white flour. The typical Yemeni
bread id flat rcound loaf, only siisghtly leaven, Its fliv.ur is
best when it is [resh frem tle cven, because it cnstiazns no mil

or f~t znd dries out quickly. It iz c.lled Ruti.

GRAII STORAGE

The ;rain is stored in an earthern pit du; in the ;rour
in the farm housc. It is called a2lepadfan, Ecch family usually
possess this and is an excellunt stora;e system which keeps
the grain protected frem humidit, and insccts f.r 2 long period
(Pi.. N.. ).

BUTTER MAKING

Milz firos 8012 but re. ul r .2t of the dict in the
rvuntain arecs. Whole fresh milk is rarely consumed except when
piven to infants or small children. Cuws, goats or sheep'z -ilk
is usually left tu scur in a hollw zcurd - “ter which the fat
is separatel by shzkin; vigourously for z2bout 20 minutes,

The butter fat is called So ., it is heated over fire to obtain

Zubda or Ghee. It fetches hich price and formers usually sell

a 1l~rge part cf it and keep only a small part for own consumptic.
T. replace samn they buy sesame oil or oth r imported vegetable
oils. (.+25). The butter is call.d Laban,

Indigencus Bee=hive

Th Y. eni Bec=hive iz .. de f 1l.yers of nine wo.den
oval cylinders stacked on frames clear of the :ruund and roofed
with dura stalks .r fl-ttened tins, The bex size is zrcughly
4ft. x 2ft and inches each cut and hollowed frow a single piece
of fiens wccd and fitted with lids cne ¢f which has twe holes
The boxen ore .xreon e ia & uile of four __irc with the ninth
un the tcp and the assembled pale is kept off the _rcund by lar
stones wooden piles and covered len;htwise with mattin.s, There

are thus nine covlonies ¢f bdees tu each hire =nt un an averase

each former cares for abcut 40 hives, (please sce fi ure NO,

)e.
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The beekeepin; is tre vcougntion of a surprising number of farms
in the fertile wndis <f tle middle heights and the Tiham~s,
The teclnigues su.loyed chvicusly date back tc very ancient tires
as dcas the form of the hive construction. It i. cui-.a tu See @
lagse nucber of bes-hives in the villa_es, Th colonies of bees
seemed tc flcurish -nd nc histery of any trouble or disegse treced
The production is abecut four bettles of honey from ench
hive, The hive c.sts abuut 400 tc 800 rizls and its life is 20
years, Th. farmers -inderstand the reasons fcr their techniques
which by mcdern standards are incfficient and the use cof modern
but simple equipment cculd well make this activit; more efficieal

and paying. )

PART 11 = AVAILABILITY OF POWER I YEMEN ARAB REPUELIC

(1) HUMAN POWER

Human power in Ye: =i Cuupe-red t. uther develouping and 1
developed countries is alss in short su.ply for a ccmbination of various
reasons, This -ffect: buth o, riculture and industr,. Th: human power ¥
in shcrt supply in respect of buth quality and quanity,

(1) out .f « t t-1 sopuletion of 6.5 million people in Yemen
about a million are workin, in c¢ther nearby countries,

(2) This cne million force consists of young males (20 to 4©
years) leavin, very y.un. or very c¢ld or women in Yeu.en fur farm woeris

(3) The . ezercl hezlth stondard in Ye.en is rotier low due to
pelnutriticn, leck of mcdical facilities in rural areas with the result
that heavy manual work f:ir say eight hours is not ,ossible here,
It is interestin: to nute the prefecence of the people for sedentary
jobs such as in cffices or shops or as merchants and traderswhich dceg
not require mick of maual work, There is reater incidence of tubereni-
osis, byzallariach ani cther diseases due to water population,
The Goveranment is taking better steps to improve nutrition and to
provide better medical facilities.

(4) Duc :c Social System Mustly moles vork in farms and faciov
ies leaving out nearly half - f the populaticn., With the growth of edwc-
ation this is changing slowly,

(5) Unlike in other A. ian countries the labourers here do not
carry 'head=loads', Most of the earth shifting or construction work
alone by using a rubber bucket of rather small size (' cube f£t.)cnd
oarrying it on the shoulder, The head load system carrying the lo2d in
steel baskets is more efficcient both in respew¥t of carryins the 1oud

to a longer distance and of creater wolume,




(6) The workinz hcurs in Yuisen org such thot about 5 hours
work is done per day =2s comp~red to & hours in other developin:
countries. M. st of the afternoam time is no-work time,

"MR. Beskok cbserves in his R.pert on Afforestation as follows.

" The censtructi.n .. f grad. ai terraces, digginz h.les etc, was
d.ne by labourers, Oving t debility and under-nutriticn of Yeroud
wo.rkers and the sh rt w rking: days the averares are below thle
- eneral avera:es in e¢ther c untries,

In T- iz the w.rkinz day was five hiurs in Ausseifera
farm fr.m 7 t. 12 and included % h_ur brezk at 10 , 10 am, "
(7) Lacik T wiuc.tion and vocsticnal trainin, further cuntributes
to the efficient use of labour,
(8) With the chan e of commerci:l or market “rom subsistance
farmin,; the position of rural labour is likely to detericate
further.

Ccnsilerin; all these factcrs it will be cleat, th.t
the position of huiman labour in Y er is rather low both in
quantity and quality. Thoere is ur;eant need tc take ccrrective
stens for this but the ma . .nitude of the problem is such that
the decisions and acticns ca:n unly bte 'takem at the highest
level because so meny envoiranmentak, scocial znd eccnc.ic problams
are involved'.

On an averz.e one human being developes about one tenth
horse power but beccuse ¢f the limitations, of health, working
hours, custcus etc, wentiuned abeve it auy be 2ssumed thaot in
Ye uny it will be one tweitiiet.. horse puwer, Furtncre cOasider ing
+iprotion of libour and non-utilization of female labour the
wirkin: population m:iy be assumed at 40% of the total populati s
On t «~ bacis cdout 1,625,000 labour force at one twenthieth horie
power is therefowe 81250 (horse power), C 1 recd to other devel-
opin: countries of equal population this figure is almost one
foutthindicatin, a very secrious problem that needs urgent activn
on uany fronts,

Keoszin o tiie ieportent thin. in nind snly the labour
savin, implements and machines have been recommended beth for
farm and factory wcork,
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“he effect of 'Juat I' t'mg' ~n labour hours is known to the Gove-

rament z2nd from the icllowing puragraghs it is evident th:ot scme

sitoble cacticn is heling contersl..ted to offset ill effects of qat,e
(?&uﬂiﬁ——”he pienosencn cf"_ t" chewing Source V»~1l.11 inaiysis

of tii_ Status ‘uc pe2f. .zrz 6 C.7.0, June 77.\>

In this resgect tie L sislogic effect on man is not important,

as this ;hencumencn mo, not be very different from.cther addictions

which hove btecome estrilished hobtits with all ped.les of the world

such z2s tobucce, tez, coffee znd others, but ihe economic effect,

in porticulor on the -.or.in. .ower ond especizlly in respect to

the lenyth of tihe ,roductive diy, is the fictor thz=t rezlly in-

fluences develojpment. On the other hond, the ~llocation of agri-

cultural areas and th.t effort spent on cultivation of this crop
delay the rossibilities of increase cof cultivation of economic.and
food cro,s, the countr; is in wrgent need of, also the s_recding
of this hobit znd conseguent contiuacusly socring price of the
Quat lead to tie incrense of prices of all other products.
Neverthe less, this phenomenon h#%s some economic pos=
itive points, such as its constitution of channels for the traonsfev
of the buying povwer from the city to the countryside which produce
this crop and therefore ;rriicipation in the self-development of
countr side,
The policy fcllowed in this field must be of utmost

flexibility and prudence, 2nd we must ~dopt economic incentives,

whether by encournging cultivation of substitutes, even by grantinj
government aids, or inciting to 2bandon it, even by means of imp-

roving indirect taxation,




ANIMAL POWER IN Y:MEY AGRICILTURE

The farmers in Ye-.  voo ooinly e tilo (both cuss
and zxen). donkeys and cavels for & .riculturzl pur.cses,

The €.tiv win wootiy Zebu  types The bulls zre rorely
custrated., The use of cows foo drawgl.t purposes is wide spread. The
ottle undertale = voriety of tosis-.plougiizn, , levellin. ,seedivng,

buildin.. bunds 2al divecesion c.uonnele, The ecevws weigh obout 256

t.. 275 Lee and the bulls 450 koo The c.ws are kept four preducticn of
milk =nd Giew (Purifiel butter f£ot .bizined by boiling butter) ~no
alsc for draw-it .urpuses. The focdiin. cost cverc..es between 2 to

4 YR's/ . d2:, The purchuse .rice of a strong pair of bulls mcy b
a8 hizh as 4,000 to 5,000 YR's, Hauicw tln: prectice of sharin. cor
hirin.; of drzou:lt anikcls is wide s,rezd. A pair of bulls with dri-
ver custs about 20 tc 25 YR's per doy tc hire in the slock seascn
for bund rep.irs znd levellin,, and up to 30 to 40 YR's/ p.r day

for cultivatin_ durin; peck scascns _f ploushin -ud sowing,

0. an averz e a former owns 1-2 cows, 1-2 bulls,6-10
sheep 2nd gsoat and 1-2 donkeys. In cetf®zain creas like Waii Ric-h,
the share cropping of live stock is commons The chvieer.poer
ret-ins o properticn of cittle producticn, usuzally all the milk
ani jhzlf the coffsprin._s.

The livestcck are traded at most markets, This uivec
t.e farmers ready cobBh. The trade is brisk, if there is shortage
of fodder,

There is usually one stud bull per villa:e but systece
matic breeding has only recently been undertaken, There is need tc
develop a duzl purpose breed like DEONI_ in India which is useful
both for milk and draught. This particular breed comes from sorrhum
Lrowinr area, is licht in weight but strongs and may be tried for
breeding in Yewweu, Pige NO. shows a bull belongzin;: to this
breed which won first prize in all Iadia Coupetiticn rucently.

The indi.enous cattle 2re small to medium sized thora/
humped Zebu type, having short upright horns and laterally placci
ears., The Yemeni Zibu could be described as 2 ' ini' version of thu
E~ ' African borun cattle which az.cars to be well adapted to i.s
envoirnaznt, Its small size 2nd nibleness encbles £t 4o foroce
alon, the terraces ond rocky hillsides and with its equable tenjer
ament it also makes an excell.nt trnctable work animal, Beimy Smdl

i 81 zo ond wei, l.t, it h.s less puwer,
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Th. condition of the henlthy anirm ls existin_ .n peer and rouvgk
fidder like sor hun strlk and ;rozin: on hill sides is <f =
rerarkably hi;k stoundord ond when supplementzry foce is providel
there is evidence ~ud reputction « v hih preductivity irm ailk
and meat, Evui ore importont is t.e cbility of this btreed t
withstand for lon; psrisds the hi L tempérctures and high huvie-
dities f_ und in bcih ccastzl and ;cuntain zones, Its tner. .o
ro-vintory wechinica 2y ears to be rezlly remcrkeble in relztics
to the variaticas of climete and caveirnoent t. which 1t is
subjected cnd uader wirtich cunditicis it continues to thrive,
This is an igyortont point in its fovour and logically it suggest
th-t there is 2n excellent materizl available in t.e ccuntry for
undertaking selective breeding werk,

The cattle feed themselves by furcning on stony hille
sides supplecentated by sorpbun stolks ond leaves, There is need
to introduee hond cperzted circul .r fudder cutters tc save
a large part of sor.hum stalk tiot -ues weste, In the valleys
ani thie plains, tract.r mounted f.dder cutters dving custom cutt-
of sor. hun stalk i3 worth trying.

The sorghun and millets are c~refully preserved by
the Yeueni farmers for use in the dry seascn. Lucura is grow.:
under buth ra.fed ond under irrigctions

The plou.lins and the hondling of t.e working bulls
and oxen on the terraces is ucstly done by older men nssistel
by women., The light wooden wloushs are well handled, the yokin;
is _ccd and no sores c¢r neck;alls are seen as = result ¢f ill-
fittin; equipment. The aninzls arc tractable and the work is
carried out with ninium fuss. Skillful ploughin: leavin: 2 sazll
mer_in .n the terrace is tlie .enerzl rule with the znipmzls
workin: effortessly obvicusly nct undexr any steers,
By and large the onimals corryin., pock equipnment are also well
handled and it is only ocassicnzlly thot misuse of working conimot
is seen 2nd inevitably when they were in the hands of town youth
In the wcuntain towns, the livest.ck are houssd 2t nicht in thc
luowvest sturey of the houscs or s:iecial sheds, In ~encrzl the live
stock are well trected oand well coired for by the Yemeni fermurs
and 2 rrexzt deal ¢f attention lavished on the work cnimals cond
it is foscinotin to watcl. the proctice of wrep inr Luecruc oF
sove other asuveculent louf sreoun’ the surshan stalk and then feoel
in;- ezch individucl stolk by hand tc the indivizuzl cniuccl,

The oninel traction is destined to centinue te pl-

the wuojer rele in agriculture fur o lon, tine to culice

P
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In the.Tihdnas the h.ldin s ore nech lorrer and of 2 ccouunil ¢y

tribzl noturce With the onset .f the erly roims the Tiharmes people '|
push up the W~ ‘8 with their livestock zn? hire the sclves cut ito

agsist in the pluughin . ond prpporoticn of land.

THE Ci'ELS

The c.zels zre tie rzin becst of burden pruviding the Dest
2f trensnort in the ¥ o3 ¢ 2ll =ltitudes z2nd undec cll types ¥
conditicns, Theyr or £ Liorls tweeld cioel co wa to the MNear
East .:i ¥ -ré Africa (camelus dronelcorius)e. le the Dhamar district

sone very finc specizens of hlnek conels can be seen. They are
— .

wsed .ror plouzhin. 2nd drawins water frer wells. They are partic-

ulcrly noticcble for their trzctobility and the "rapport” between

them and their wwners. In'ced they seem t. have remarkzbly egu~ .
’ able temoerz:i:ent and there is o mutwal respect 2nd 2lmost a2ffec- {
Y }

tion between thenm 2nd their cwners.
Once away frez tie mein hi-hwoys which cre very few it

is necesscry tc revert tc 2nimnl tronsport as the only proeoticel

mneans «f rezchin; the ncuntain dwellin s, For lou: distoace tro-
sport the camel corcovans are hi shly orscnized havins their own
~ancicnt p=ths zndé bein;: 2 hizhly croonized cnd profitable busi-

ness of hirin;.
THE DONLEYS

For trans.ort the stunted *ubiquituns dcnkey is conven~
ient for most smrll holders z2nd porticularly for wenmen, Without
donkey the life in rurcl zrens would becone very difficult inde-q

’ They are used extensively for ridin., carryin; packs of monure,
woed earryin,. watce tonks, for pullin well sweeps, ploughing,
harrowin;, s2il pra.crotion 2nd a lejicn of other duties. But
nust of them 2re stunted, Attention needs t¢ be _iven t. their

proper feedin , 2nd breedin..,

Ir. - Ztien t. the z-riculturzl jchs, tlese cninzls wilt
cuntinue to be the nnin means cf country'. trans,ort for a2t lenc

15 2 20 years to c.me till rural rozds arc built,

Til> LIVESTOCK POPULATION
(Source:. Extract from T-ble NO, z5, NO. .7 Livestock 1961-1974
Statistical Year Bock 197576 = by Cu. trnl Pianming Organizatica

000 heads, )

X




Year Cattle Shecp and Camels Horses Lissue

Goat —_— Donkeys
1961 1280 11160 53 3 - |
1966 1200 10972 75 3 572
1970 813 8769 - 52 3 511
. 100 4 600

1974 S00 100C0

—-— —— e — - ——- aa o

From the above table the working animals in Yemen
ere under in 1974;
(1) Cattle - 900,000
(2) Camels - 100,000
(3) Donkeys- 600,000
Total = =ermmmmm

According to Table NO, 18 published in theabove ménti-
oned stasticnl year book thc total cultivated land in 75-7¢
in Yemen is 15.15 ha.

That means there is approximately one working animal

per hector of 1and in Yemen, A pair of Yemeni bullocks is
estimated to give about 0,50 HP being small in stature and
wcight., One pair of denkeys may also give the same HP (Horse

Power) and also one camel, For measuring the horse power
of these animals no dynnometer trials have so far been
taken, The above are only estimates, The trials will be
taken when the scheme mentinned is implementated.,
Considering on an avernge th-t one animal gives about
. 0.25 HP the farmers in Yemen have 16,00,000 = 400,000 HP
available from animal source, This equivalent to 8,000

tractors of 50 HP,
The importance of vattle population or animal popul-

ation can be realised from these figures of total of
available EP of 400,000 equivalent to 8,000 tractors of
50 HP,

It is also estimated that there are about 3,000 tract -
ors of 50 HP in Yemen out of which about 2,500 are in
working order, The tr,ctor population is likely to increnc
rapidly to high first cost of animals nd ever increasing
cost of feeding them, Tractors of suit_ble horse power, wr
matching implements and correct sized tyres shruld however

he used to maike the best use of the tractors, This is deal”
with in detoil in the chapter on mechanization in Appendiy
No, 17. llowever the tractors in next 15 to 20 years ns ex~
: plained earlier would be helpful for olly 25% of farms in
- | Yemen mostly owned by the Government, big landlords or on |
co-onerative or custor brsis, | |




The rest <f the 50 te 75% of the foermers neay hove te use durin
this veriod aninmel driven or wmanually ojerzted teols 2nd icle-
ments fur their a.riculture ond rurzl transpoert.

To v 0 wiest wse of tie availoble zninel power

it weuld bte necesszary to improve tlhem be scientific breedin:,by
makin.: vetter folder z2nd feed aveilable t. them, by usin. iopr-
oved yokes, by c.straticn ¢f bulls, by shoein; the cattle as is
dene in acda to increose their life and by usin: improvel zad
new 3esi:ns of icplenents. These facturs have been discussed

below:

(1) BREED.NG OF DUAL PURPOSE BRiLDS

OF ¢~it ¢ a8 been zmenticned in the previcus pages.
For both - ile wnl Jrausit, o breed like Deoni from Indiec can
be tried. It is frowm that part of I.4ia, where the main cctile
fced is sorrhum as in Yesen, it io a cu:paratively light breed,
is stron; z2nd agile and the clizate in that poxgg of India wher.
it is used is also hot and hunid.
Bucause of these siwilarities in weight,feed and climate this
breced hias been su.. ested 2s on exanple, A phetograph of this
breed tajen frow the FAO Journal 'Aninal Health' is given 2t
Fig. NO.

(2) Better Fodder - F-dder is in short supply in Yemen,

Sorrhum staelk and leaves, and where irriration is awailable Lucex
are the two fcdders that are usuzlly given, The dry sorchunm

stalk is usuzlly not relished bty the cattle, They eat the lecves
and the top porticn of the stalk znd the other portion is wasted.
T avild this waste it sheull be cut in small pieces of 1 to ¢
cm, by mecns of 2 hond operzted or power driven fodder cutters

If pussivle £or doirvy cottle 2 sili.e eun be uade out of such

cut stclke. The mileh cattle could be iven smell proporticn pf
cottoen sced or cetton sced coke to et better fat vercentose

in their rilk,

(:)Castration of Bills now a days is a very casy process

by =means of th. burdezzc¢ castraters,

The bulls, after costration beeccme Lore tractable even for inter
cultivation, for weclin.; and for preparing soil mulch tou conscyve
the moisturc between rows of palnts, In Yemen castrztion is not
followed probobly beccuse of want of the burdezzo costrator,.




(4) Use cf Improve Y. teu = Tl y.kes usel in Yenen 2re quitc

c.od fors nuck . ~lls on tho bulloecks, an izpreoved ycke like
NAGPURI ycke uny be .ntroducel, As wiek of this ty.e of yuke
is iven i Fig. NO. .

(5) Shcein. the Catil. - This ..thod is invaricbly fcllowed in

the cxs. .f werkin, bullcel's in I “ia, This increcscs the lifc

of tie sullucks s tizir Pouofs ore sretected frun we.r and teos
by st.acs, cl.ds aul stw..3. The lower portion of Loof is rotler
insensitive ani stecle-plotes or sheoes can be nciled in it.

Th. peraticn is reguireld Iu bLe Tupezated cofter ecch tw.e to thre
years. It w'll kzrily cust 10 YR's for each shoein: o bullock
ineludins the cest ¢f steel shoes, nzcils and labour. The work can

probably be dune by 2 viellaze buture after o little training,.

(6) Usins new 2nd improved implements has boen discussed in detailed

undcr the recauicnlations.

SOLAR ENERGY

Since 21l ircb ccuntrics are situated in Arid and semi
arid zcnes, which are cherzeterizel by high solar radiaticn, the
use of solor ener y by phctovaltzic or therno dynamic conversicm
would seen to be a particularly promisinsg field for Ruussiorch and

Bevelcpment =t Naticnal Sub regicnzl and regional levels,

Sclar Cells ' re cormenly used in space crafts (photc
voltaic devices). Until xecently the direct evnversiocn of soler
ener.y in t: electrical ener y usin- thc photovoltaic effect
hos been fur to coest earlier 8100 per watt

now $ 20" " p.cduced.
Still this is hi~h beccuse conventional enersy costs are less the
$ 1 per watt.
But there is a possibility cf ccmsidurable reduction, Further
research and develcprent is necessary by Arab States jointly
cr individuslly,

S lar Punp -~ T ¢ first expericmental nmocdel has been
intc cperation in Dnkar (S:nogal using 2 1202 (130 sq, ft,)
¢ 1lector and punping 1135 litres ( 300 US gallcns of water
per hr, This hzs been further developed and latest ucdels are in
operstiun on s lsxrge scaye in Mux'¢: and Brazil usin, a turbines
instead of a piston engine and producing electricity up to 33

aghigt - erie ¢

o




These zre ro.orkoble ochicveionts compored with.originel piston

enrine rodel, wkich was ablc to prolucc conly 1 ¥W/hr., Ther:s ic
possivility in nc-or future to produce only 150 KW/hr,

Althou:h these onines are still rather expensive, thelr
adapticn ~nd installeoiion could b. benefieizl in certain areas
vf the Arad region focr Production of electricity and the pumping
of drinking dmd irrignticon nlsc for desclinution of water and

heating buildings in Sana'-,

MR. J.M. Goa)ewski, UNIDO Expert cm small scale Industies
whe visited Y.i,R. in 1970-71 (Project NO., YEM=-111=A (ID) has
reconmended in his report fur carrying cut feasability studies
S¢lar heater and fur prcduction of solar heaters, The grent numbar
of sunny doys even in winter c¢ffers possibility of usin; solar
energy for water heaters, even for heatin; flats and houses during
cocler days especially in Sana': area,

Rocontly MR, Winfried Bcell H.a'! of Gurzan Delegation to

First Five Year Plan Conference (2.% oy, to 27 Dece T7) in
Sanata entioned in his address,

"Sinee fossil fuels are not produced in this cceuntry,the
idea t¢ use the abdundant pctential ¢f wind and sclar energy should

further be push.d forward to its soon realization'”,

ECOLIAN ENERGY (Wind -~ Power)

The developnent of wind energy technologiec
for electric puwer generntion and water pumping should have a
pronisin; future in scme areas in Yemen Particularly in connectiom
with maintenance freec systemns for remote arecs, Most of the terr=ce
farms in Y.i. n are 1 cated on the W:ciward and scuthward slopec
of the nmountains and in scme places the wind velocities are adcq-
uvate fcr using auwstrizlion type windmills, Particularly they ncy
be used for supply cf drinkins water tc villages,

The wind velocities (in knots) 1763=66
(Source =~ MR Nn ayanomans Repott on Minor Irrigation)

Scnaf -, iz Hodeidal
(1) Animal Average 2t 8,00 hrs = 3,8 - 5,7 = 9,3%
(2) a'mual average at 14,00hrs = 8.7 = 10,7 = 16,5
(3) Annual Avcrage ccoaven 6s2 = 0,2 = 12.9.

The wind Speeds in Zabid
(Source = Table 7 =~ Ztastical Yearbook 1976 = C.P,0,)




YEAR MOITE nf e,
10 Min Ncove 0.4
Nay July 4.c
1971  Min  Dec © 0.5
Mox May 443
1272 Min Sep 0.2
Max AUZ 307
1973 Min Jaite 0.0
Max July 3.9

The first ccst cof wind nmills is more but the workinm; cost

and the ncintenznce cost is less,

PET:10L aND NATURAL GASES

BExcept in the Yenmen ARAE REPU BLIC there are certainly
nost important ener_y scurces =t present availa ble in the iArab
States Rugions but in Ye..en tre Potrol and Diesel has to be importe

from other countries,

HYJRiULIC POWER

is alsc nct zvai,able in Yenen since tlhiere are nc big

perennial rivers.

BIOLOGICAL ENERGY
Suc aa producticn of uethane zes by usin; cattle=dung

in Bio=gas plants may be .jdven trizl in scie arens in Ye.en, This

works on the principle <f ansrbic fermentaticn cnd the gas which
can be used fir coukin, and lizhtin, is prcduced by bacterias,
The residue after the .as is produced is - . ..d nanure having hizh
pexrcentase of nitre en.

FIREWOOD AND VEGETABLES WASTES

~.¢ .geful as sncll ener,y supply for domestic use.

In view of the ropid disap..erance of the few wo.ds and forests in ¢
its use is alsc very mucn resiricied.
C.ke, Coal, peat c¢r lisnite are not -vailatle in
Yezen and hi:c to Le iipoertegd.
In short o5 far zs availability of power cr enerysy, the

position of Ye oo io very ac-ative cad ~rect attentiun will be give
to this problens
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. LGRICULTURAL AND INDUSTRIAL SITUTATION IN YEMEN
(1) INTRODUCTION .._~ Before one begins to make recommend-
~tions on the usc of agriculture implements and machines

for Y.R it is necessary to study both the Agricultural

and Industrial situation in Yenren to arrive at correct

conclusions and approprinte recommendations, Therefore
these two studies were undertaken, Both these are vast
subjects but in the present studies only such relevant
information which has direct or indirect bearins on choosi

designing and mhnufacturing agricultural implements such

as; power, land holdings, rainfall and climate, irrigatior

availability of raw materials, labour, capital, power

demand, rcpair facilities, cooperative use, joint ventures

etc, have been covered.




Tz 32ils have been cropped for anumber of
centuries, It is ¢ rtnin th.t Yemeni Agriculture is
amongst the oldest in the world (Nile, Tigris, Eup..riis,
Canges, Yangtse ctc) with historical rccords as old as
200 B.C, T™e tradition extends cven further into th-
past 2sgerting thnt the Yemenits are descended from tro
Patriarch Rahtan (Gaktan) and \dn~n, grandsons of Honh.
It can safely nssurmed that agriculture was established
in the VYemen nbout 5000 to 6000 years ago. The first
agriculturnl scttlements would almost cert.inly have
been in the fertile wadi bottoms where there is perennial
waters .is population increased, more land was requir.d
for agriculturc, the terrace system would start and would
gradually extend up the mountain sides as more labour
becrme availnble and more lands were needed to feed the
expanding population, Isolated by desert and sea and
secure in their rugged mountainsm the Yemenis suffercd nc
disasterous invasions and no interruptipns to thier stoac
agricultural expansion, One can assume, therefore, that
most of the agricultural lands would have been deplcted
of fertility during this long period. The Yemeni farmer
is awnre of this, He carefully conserves the farm yard
manure and ask and spreads them on lond at planting tire.

Because of tihe vagaries of climate the
Yemeni farmer has always bee conscious of the need to
conserve moisture, The terrace shstem partly serves this
purpose by =2nabling r~infall and runoff water to be
spread evenly over the fields through a system of para-
llel furrows, This careful husbanding of runoff from
rocky s'opes and of direct rainfall on the feilds has
certainly checked soil erosion ans conserved soil on
slopes for thousands of years,

The farmers by experience learnt how to
conserve moisture, The terrnces ahd4 border ridges s-~erva
divert runoff water into the levelled plots to be culti-
vated, The ridge and furrow cloddy surgace promotes the
water intake and controls wind and water erosion., The
concentration of water on cultivated plots permits early
planting in moist soil with a rescmve of moisture to
carry the crops for scveral weeks should rainfall fail
for a short period.




Wherever possible the soure. ol iziorn ticn hne be o
indic-ted, If not, the arrived figures are only estim=t:cs
based on background inform-tion.Both these studi es covir
every conceivoble aspect of situntions both in the 2:ri-
cultural fizld nas well as in the industrial field =nd
would be useful for any future work,

The bibliography of various reports studied
is given in .prendix No, s much up to date st st=

£ ical data as possiblc has been collected and quoted mostly
T from the reports nnd publications brought out racently v
the Centrnl Planning Orgnnization of thz Government of
Yemen Arab Republic and from reports of the experts undcr
the United Nations.

(2) GEOGR.PHIC.L SITUATION OR LOC..TION
The Yemen ..rab Republic lies between latitude:
12040 - 17926 north and longitudes 42°30 - 46031 east =nd
. located on south-west edge of the Arabian Peninsula, In

Arabic it is called AL-Jumhuriyah al-Arabivah Al-Yaminiyah
The country is bordered by S~audia .irabia in the north, the
Peoples Democratic Republic of Yemen in tne scuth and
south cast ~nd th: Red Sea in the west. East of Yemen is
the great ‘rabian desert, the Yemen quarter of Rub-al-Khal’
The border is not clearly defined,

(3) BRIEF HISTCRY OF THE COUNTRY

The very name of Yemen is derived from the
the word “ymn® which means ‘'Prosperity’'. In ancient times
Yemen was a well deveioped and propperous countryand was
Py sucessfully 1 seat of MINAEAN (130 to .70 Eeritury B.C.)
and SABAEAN (9 centary to 115 B.C.) Kingdoms and
Himiarite civilization (115 B.C. to 4d 525), The remains
of great Oucen of Sheba are to be found In the north-easte.

part of the country. To the medieval Arab scholars it was

3
2

knowvn as ‘'al-Yaman as Saida® » To the Grecks as
"Evdaimon Arabia® and to the Rom 1s “/rabia Felix®, both
meaning ‘fortunate /Arabia becausc with sufficientrainfall
and good climate Yemen is quite unlike other parts of
Arabia which usually is regarded as a desert area. The soi
here arc of volannic origin and rainfall is enough to
carry out cultivation, Because of diversity in topography
there is diversity in vegetation,




“he sottlement in fomed sTaruvc. 1n <245 B.C,
n
Ot

Mdest ¥nom inscriptions d-te back to 1 century B.O.
Cont~cts then existcd with Gre ce, Percia, and Ethopin.

In the vear 628 ...D. the pcople were comv.r-
ted to Islam. The Citoman Turks assumed control in the
sixteenth contury and remiined, with®bricf intervals '»mill 1
1904, when the Iman Yahya, after = revolt gained reccmition '
from thc Cttaman Sultan as as independent ruler,

) The country nchieved full independerce in
1918 and its border with Sapudia ..rabin were e¢stablishoi by
2 treaty in 1934, Yemen was admitted to United Nations
on BOtHSeptember 1947,

The country was decl-red a Republic following
a militory coup in 1962 and Imcm Mohamed E1 Badr, the ruler .
was overthrown z2nd fled to Sjudia ..rabia. A devastating [
civil war betwcen the Royalists and the Republicans lasted 1
for seven years., In 1967 a new coup brought ailindepend-nt
and moderate Government to power and in May 1970 ¢ coalitic
Government was formed and from then on the real march to
modernization started,

The North Yemenites are devoted DMoslems
wilo observe the tenchings of the Holy Koran, The country, itg
population and its traditions csn only be uandeirstood by 2
study of Islzm. Islam is the official religion of the Yemer
,rab Republic,

Isolation -

Though it is one of the most ancient countries
in the world, it remained isolated from the modern world
until the beginning of the ZOthcentury. This is one of ti.c
main causes of its under developument, In fact the major
developm:nts have come after 1970, Until 1962, it was an
area e¢ither forbidden or difficult to access. This medicval
period was followed by a seven years of civil war and -
severe draught of 5 years which reaxched its peak in 1970.

(4) HISTORY OF AGRICULTURE IN YEMEN AND F'RMERS
Achievements and nature

Yemen has in many w.ys a unique agricultural
Envoirnment possibly equalled by very few countries in the |
Yorld, This is because of its varied topography, climate
and soil,




The dry forming techniques followed Y-

the Yemeni foro:re in the Taiz and Ibb Governorates are

equil to the most ~dvnonced methods used in the western

world. The ox-drowi wooden plough with steel chisel ~oin*
branks the soil to a minium depth of 20cm when the 1nnd is
furrowed after thc crop is removed, The land is left in -
cloddy condition, rosirtant to both wind nnd water.ercsiow,
Under this cultiv-tuec layer at o depth of about 20cm cors-

istently = worc comprected layer of soil is found into :ich
water penetr-tos freely and which £211ls 2s rain or whic

is divertcsd fto tixe terraced fields as runo®f from higu.r
lands. ’

The small number of animals owned by
each farmer mean that a great deal of attention can be and
is lavished on the individual animals. Particularly this is
so in the case of cattle and camels and it is fascinating
to watch the prectice of wrapping Lucern or,some other

' succulent leaf nround a dura stalk and then feeding to
individual animals,

The camels are known for their tractabili
and the Rapport between them and their owners, Indecd they
seemed to have a remarkably equable tempermment and there
was a mutual respect and almost affection between them and
their owners, The animals (cattle) are tractable and work
is carried out with minium fuss, Skillful ploughing, leavin
a small margin on thce terrace is the general rule with anin
als working efforfussly'and obviously not under stress.By
and large the animals c-rrying pack equipment were also
well handled and it was only occassionally that misuse of
working animals could be seen and inevitably when they wore

. in the hands of town youths. In general the livestock(cattl
and camels) are well treated and well cared for by their
Yereni owmars,

" The one redeeming feature is the many
excelgent terraccs which curtail erosion, The Yemeni fammer
puts to admirable use whatever flow he can harnzss by the
limited means 1t his disposal. It is the large floods which
he has been un,.ble to controli,

(MR. Narayanans Report on Minor Irrigation
F....0.)

"It is interesting to note that the eastern

part of Yemen nhas nn ancient history of irrigstion,




T T rezutodls built by the Queen of Sheba more than
2000 years ago is in this region at Marib. This is said
to be one of the most ancient works of irrigation in the
World,

The Yemen has 2lso contributed in its own way to the
development in introduction of a new crop to the world,
Coffee was found growing in a natural stage in Ethopia but
- it was the Yemeni farmers who first grew it as a cultivateq
crop and the word coffee is derived from the Yemeni Arabic
word Quava. The Mokha coffee was Very"tamus in the worid..

- From the abobe discussion it would be clear that °
Yemen was not all the time least developed country, It became
so by various historical factors such as isolation,civil war,
drought and the geography and given the :technical assistance
and time it can develop into a progressive country, The util:
~ty of studying this brief history is that it banishes the

inferiority complex and creates confidence and the desire

Tor progress, &4

His Excellency MR, Abdel Aziz Abdul Ghami, Member
of the Command Council and the Priminister of YAR has
remarked in his address to the International Conference on
the First Five Year Plan held in Sana'a on 29"PNovember 1977
that ,

iNevertheless, I cannot conceal our pleasure when
we heard the speeches affirming to us that our plan was
well designed and integrated and congratualsing us on our
sucess in the field of planning; a fact which increased our
self confidence and optimism which are our most urgent need
at this stage of our struggle to catch up the modern progres:
of human civilization®, :

Regarding the desire for the progress and readiness
to work for 6t, deriving encouragement from the history the
following remarks made in his address at the above mentioned
conference by His Excellency Lieutenant Colonel Ahmed Hussein
Al- Ghashmy, the President of the Command Council and the
Commander in chief of the Armed Forces are well ilustrative
of the indomitable spirit of the Yemenk People:

“In this connection I must admit that our people are
highly ambitious,Bts ambition surpasses’by for all its availe-
able abilities and potentiadities. Nevertheless I see no faull
in this confident ambition,




I believe that you all agree with me on this point especially
vhen you realise that the ambition of our people does not
stop at the limits of wishful thinking, but rather our
ambition is eoupled with ‘constant and perservertn» wori,

Our ambition is no doubt a guality that we inherited
from our ancestors who established the greatest culturcs
and who travelled for and wide carrying the banner ofrighte
eounesness and good, and the flame of light and ecivilization,

Ambition is a praiseworthy and legitimate quality,
and if our ambition is a little exaggerated, the reason is
that owr people have lived under the cloak of utter backw
wardness, and in complete isolation, deprived ot the most
elementary aspects of modern life, throughout many centure

ies®,

Topographically Yemen could be divided into four
natural regions, each having its distinct climate and
vegetation, Hence there is a great diversity of soils,

~ c¢limate and crops which influence the economy of the country
For natural regions please map in Annexure

This region covers an area of 30-60 Km wide stretch
ing along the Red Sea from Bab-el-Mandab in the south,
far into Saudi Arabia in the north., The elevation ranges
from sea level to hbout 200 m, at foct hills., It is palin or
slightly indulating and intersected by dispersed widec
shallow wadis drainins from the central mountain range
into the Red Sea, The seven major wadis are Mawr, Sordud,
Siham, Rima, Zebid, Risyanand and Mawza, The Vadis are
seasonal water‘courses which frequently end in the sands
before reaching the sea, In Tihama one finds intermittent |
patches of cultivated fields and extencive chains of sand
dunes,

of the central ndlnTalN rﬁlien are si%uéteé‘bitween Tihama
and central highlands within the elevation range of 200m,
to 1500m, above sea level. The landscape is very rugged ow
by deep wadis running through narrow gorges which have veﬁy
steep and long slopes and gives canyon~like appearance,

|
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The region is also imown as mour®~in Tiham3. The eastewvn
slopes lie between 1500 to 4500 ft, above sea level,

The stream crosion has carvéd the crystalline volanic a nd
limestone rocks into a variety of formation, The \;adis to The
south and east of Taiz drain into the Gulf of Aden,

oow LS

(c) THE CENTRAL HIGHLANDS ~ This region comprises of the
higher reaches of the central mountain range exceeding 15660
elevation above sea level. Which extends from IBd in the
South to Saudia Arabja in the north, A chain of highest 1cnd
is found between Ibb and Sana'as where mountain pezks fr cq-
uently cxceed 3000m, including Yemen's highest mountain NABI
Shu'yad (3760m,), These highlands form the Best t
partef’fmané is nidtemppertmaﬂy ?ﬁetﬂﬂ
cmtry's papul‘itim. :

Gently slopes tewards east and fom raning coun

try dropping to mn elevation of 1000m, where it finslly borde
the Bmpty Quarter - Rub-el-khali, This zone may be regarded a2
transitiomal area where temperature conditions give way to
seni-arid and arid desert conditions,

(6) CLIMATE
(Source- Statistical Year Book - 1976)
Yemen is located in the northern stretches of the
tropical climatic zone with two rainfall maxima, following
over head run one indApjril-uay, the other in July and Sept,
and a long dry almost rainless period of four to five months
during the late autumn and winter, Rain bearing winds blow
from southeast and southwest, Amount of annual rainfall deper
mainly on altitude varying from desert condition on the coast
plains up to 1000mm, at 1500m, and higher elevations on weste
and southern facing mountains of Ibd District, The rainfall
steadily decreases from south to north, This decrease is ver;

‘sharp and rapid from the central mountain range to the East.

Cosiderable variations also occur in short distances in the
same regions as one moves from exposed mountain to the shelte
ed wadis, Rains are always nearly in hcavy showers,frequently

with hail, ¢
~ The coastal low lands of Tihama generally mei.wr\»

less than 400mm, rain,

e
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(7)

The toesn >Rl tooperoture docs not vory considerabily,
The relative huridity is higi and duc formation along the

constal striy is comron., “inds generally tlow from souihn-

west abd north-west with high velocities and cnuses s nd

rovement in the coastal belt or soil erosion in the culit-
iv-ted fields of imnor l-nds,

The ro2inf=ll in the foot hills os over 400mm., il
concentrotad arcund August ~nd September, It incrzas.s by
2ltitude in the .iddle heights ro-ching over 600mns ir Taiz
and with twe pe s in April-Fay ~nd July- August- Sept ber.
The tomper-ture is roderate =il the year round in the riddle
heights, Tho ~b=olute niniun temperature recorded in T-iz is
10,2°C, The rcl-tive humidity is lower in winter and higner
in rainy months of spring and surner daily fluctuations
are considerabl., mid days being drier. Main wind direction
are east in wintir and spring ond west in sumuer and awutumn

In the central hiéﬁiaﬁéé Annual fainfdli is said to
be over 1000 mm,.On the exposced slopes of the most southern
end {Ibb district),It decronsss at first rapidly, then grac
dally to the north. The me~»n annual rainf2ll is about S00mr
in Sana'a and 2C0mm nenr Snudia Arabian border in thenorth
The shcltered high platenus of Yarim and Damar are semiaric
distribuition of rninfall is unreliable in the north and
annuzl variation is considerabl., Full metherogicla records
of this region are available only for Sana'a Airport. They
indicate the temperatures around freezing point are frequa
during the winter, The relz2tive humidity is low,.

No meterological data is available for eastern semi
desert plnateau, It is gen:ra2lly known as o low rainfall
region reaching desert conditions in the east where itjodin
the Great Arabinn Desert,

The meterological data on rainfall, temperature,
humidity and wind velocity id given in Appendix No. 11 just
to give an iden of the climate in general., In about & to 5
years time exact data from centres will be available, till
then this can be n general guide,

GEOLOGY,

The country lies over a complex metamorphic rocks
probably pra~c-mbrian in origin, consisting chiefly of
micn, shists, guersses, quartzites and marbles across which
run intrusions of massive granite and basaltic dykes.
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overlrying whose 2ro Jurassic beds and teriary recks

)
congisting of cretaceons sandstones, velanic tufts, bas-lts

AT ey

and andesites. The umost recent are the alluvial form~tion
of thc pliins in the contre of the country and const-l
plains of Tihuwew,

(8) ADLINISTRATIVE DIVISIONS .
Yemen Arah Republic is divided in to Ten Governorat.s

‘.

(Prqvinces or liouhafaza)
(1) Sana'z
(2) Hodeidnah
(3) Taiz
(4) Ibb
(5) Hajja
(6) Sa'ada
(7) Dhamar
(8) Beida
(9) Mahwit

(10) Marib

[ 4

Each Governorate is divided into several Quada (distri
ts). There are 48 Quadas.

Each Quad~ includes a number of Nahiyahs, There are
165 Nahiynhs,

Therce are in all 15418 villages in Yemen., Mahalah is
a group of houses subordinate administratively to a village.
There are 14384 lahalahs,

Ozlah is set of villages whode majér inhabitants bclong
to one tribe headed by a Sheikh, There are 1680 Ozlahs,

(9) AREA OF YWMEN - Approximately 200,000 Km square,
POPULATION - 6,5 million mostly concentrated in foot
hills, cecntral midland and highland regions.
ALbout 90% of the people are rural and directly engaged in
agriculture,
The population of 10 Governorate centres
(cities) is 350831 (152239 Female and 198592 males)

(10)801LS

Tihama ~ soils are composed pf m-terinl that is transportoed
by wadis (gravel and silt) or by wind (sand and loess which
is a brown mixture of clay, silt and sand). These loess like
soils are scuaseptible to wnterlogging in rainy season or wind
erosion in dry scason. In upper Tihama alluvial soils arc good
for ngriculture,
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The highland scils of the terraced fi:lds 2re larsely i
subt if wenthering and re good for ngriculture tut - rc
vunerabic to water crosion., It miy also be ropidly exrr.sted
under intensive cultivation where little or no fertiliz-tiosn

is used.

One of th: mozt striking featurcs of Yemeni ~ric-
ulturce is the compﬂrﬁtivgly n rrow range ci crops growﬁ in
spite of quitc ~ wide range of envoirnmental conditions,
This can be partly exprlined by Yemens isol~tion froo oiir
agricultur:l comrunities nd to the bsence of iastituiions
concerned with introduction of ncw crops. However, tho ront
age and stability of Yemeni aigriculture and frequent trade
contacts with neighbouring countries suggests 2nother explan
ntion for this phcnomenon. Perhaps the narrow range of crops
may be dus to 2 restrictive soil envoirnment. The wide dis-
tribitution of finely divided ca2lcium carbonate in the loess
like so0ils and the universally high plateau (about 8,3) -y
well be limiting for many crops either directly through low
solubilities of essential plant nutricents under these alkal:
conditions, The abscence of leguminous crops, except for
alfa-alf: and field be~ns (phascolus) is especinlly notewo-~
rthy. It should however be possible to extend the rangec
of leguminous crops by introductions from other counri:=s with
sinilar pigeon pea (Cajanus cajan) in prris of Taiz and Ibt
districts which have a scmen month growing season (april-
October), Lubia (Dolichos lablab) cow per (Vigna sinenis)

other clin~fically ndapted pulse and fodder species that
could be successfully introduced to the Yemen.

lowever, it is fenred thnt a great many otherwisce suit-blc
varities and svecics may not thrive because of tho calenrec
coils,

It i3 believed th-t nutrient deficiencies may be
widespread in Yemen. Certainly Zinc (Chlorosisoncitrus),
Potash on banan~ &opper, cobalt, manginese and boron should
be considered 1s belonging tot the catagory of trace clemerts
whose low solubility 2t ph 3.3 may make them unavailable
in sufficient qunntities for thrifty plant growth.In adaiticn
the solubility of iron, sulphur and potassium may be sufi-
iciently depressed 2s to cause nutrient defieciencies, cspec
ially in tree crops.




(75-76)
1. 17 and 18 - Stastical Year Book 1976}
fota: aren of the country 200,600 Km squara

(11) AGRICULTURAL LD USE

A

(1) Togal are: .10 Governorates - 20,000,000 hect-rs

(2) Culiivated ro» - 1515000 hectars
(3) Mareinnl croos. forest
and s:irubs -nd others - 5G385  hectars
(4) Out of item lio. 2 above
{.3 Rainfed area - 1285000 hectars
{t} Flood ikrigation 120,000 W
{c} Terennial - 73000 i
(a) vells - 37,000 i

Table 17 - Agricultural land use by Governorate 75/76

Area: 000 Hectars
governorate  Total Cultivated Marginal Forcst Cthe
area area @ shrub
1. Sana'a 8000 400 600 100 6900
2. Hodeidah 3500 235 500 450 2315
3. Taiz 1200 250 100 500 35)
4, Ibdb 1300 300 50 400 550
5. Hajja 1700 130 250 50 1270
6. Saada 1800 600 200 000 1540
7. Dhamar 1000 100 200 100 600
8, Beida 1500 40 100 000 1360
20,000 1515 2000 1600 14885

TOTALx

— -

—— .- ——

Mahwit and I“nreb Geov,, are included in their previous Govs

Table 19 ~ Area and production of cereals 69/70 = 75/76

Area:; ooo Hectars Production: ooo Tons

Barley Wheat _ Maize _Millet Sorg
Year ) area prod area prod area  prod area prod
1969770 -
1969/70 145 160 35 - 4 9 1200 680
1970/71 140 154 30 33 16 32 1230 984
1971/72 143 178 50 54 50 80 1100 1020
1972/73 143 164 50 50 50 80 1100 900
1973/74 191 230 70 71 52 84 880 72C
1974/75 170 220 65 78 60 107 1950 1570
1975/76 180 235 70 90 62 104 2040 1608

e e e e s 0 B
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Barley Wheat Maize Millets Sorgham

P e pred  ~rea prod area prod area nrol

San'a 55.2° 65 19.4 20,3 1 1.9 S5hily B

Hodeidah - - - - 7.2 9.7 617 431
Taiz 9.5 13 4,3 5.8 24,8 40,7 241 276

Ibb Ly 75 26.9 46,3 22.8 43,9 225 275
Hajiah 18 21.4 6.5 8.1 4.1 4,9 173 el
others 44,3 57,0 1249 15 2,0 2.9 241 T

Table 20 - rea of ~roduction of pulses, vegetables, ond

fruits
Area: ooo Hoctars Production: ooo Tons
Extract and Conclusions

75/76 Fruits Potatoes Vegetables Pulses
area prod area prod arae prod  area prod
12.3 65 6.8 86 20 193 74,5 91
in Taiz and
Ibb
Table 21 - Coffee
15 765 4,8
No, of trees Area Production
Table 22 -~  Sesame Tobacco Cotton
Arean prod Area Prod Area Prod.
9.72 5¢5 4,6 5.6 29.5 27

Table 23 -

Rapid increase
from 1969/70
17438 was cottonse
9800cotton lint




fauey AND PRODUCTIOR OF MAJOR CROPS »75

(Source Table 19 of Statistical Year Book -76)
and Table 20 , 21 , 22 ,and23

1' SORGHUM AND MILLETS ( Area’ Production
{in Hectors) (in Tons)
T Sorgbum and Millets 20,40,000. 16,08,000
2 Maize 62,000 ‘ 104,000
3_¥Whest 70,000 90,000
4 Barley 180,000 235,000
5 Fruits 12,300 65,000
6 Potatoes 68,000 86,000
7/ Vegetables 20,000 193,000
8 Pulses 74,500 91,000
9 Coffee 75,000 48,000
10 Sesame 972,008 55,000
1 Pobageo 46,000 55,00‘
' 12 Cotton 29,500 27,000

(17438 Cott‘n Seed)
( 9800 Cotton Lint)
Analysis of the data indicates that
(a) The eultivation of sorghum and millets has almost
doubled both in area amd production since 1969«70 to 75-76
(b) There has been general inerease of 40to60% approximately
in the case vhea} , barley and maize during that period
(c) There has been yery rapid inorease in the cotton eultivation
since 1969/70 when the area under cotton was only 5008
hectares and the production was 2000 tons only.
(12) LAND HOLDINGS AND LAND TENURE

@  LavD HOLDINGS

Exact figures not available bence by deductions
Total population = 6,5 million
65,000,000 one million may be tenant or
or small hdlder farmers = 1,000,000 each farm consisting of
hectars

Total cultivated land is about 1,500,000 (more correctly 1,515,000)
Therefore farmer may YJave 1,5 hectars and most of it may not be
in one block and may also be terraced,

Most midland farmers own their small farms, Tenant shore
croppers get 4 in irrigated and % in rainfed,

The following the been suggested in

vol, 2 of the report on Montane Plain and Wadi Rima report,




“The sucess of the programme envisaged depenas
on changing the system of shore cropping and for providing
reasonghlc security of tennure, The present system of sh-re
cropping is a positive disincentive to investment by the
farmer in agricultural inputs designed to raise production,
because the farmer retains only 40% of any increased yield,
Moreover the stigmn attached to management through having
to assess and collect the shares is not conducive to good
future working relations. Instead, it would be better if
a fixed cash rent~1l could be levied simultaneously with the
water charges, the rent to be assessed according to the
value of the land and the likely number of irrigations (It
should be noted that fixed rents were successfully introd-
uced on the Abyan scheme in South Yemen.) In the event that
the concept of fixed cash rents proves too radical an alter-
native would simply be to reduce the proportion of the crop
due to Government to below 25% and also exempt fodder and
tree crops from share.-¢ropping provisions. In any casc the
farmers should be consulted throughout, and their agreement
sought before a2 major change is effected, the proposed
farmer's commillec should prove a suitable vechicle for
consultation,

It is also recommended that the share croppers
be afforded reasonable security of tennure while simultane-
ously retaining fcr Government the ultimate sanction of
eviction in tii. -~—-r.t of misdemeanours of a serious nature,
A form of contractuzl leaseholds known as a life tenancy
has proved valuable under similar circumstances elsewhere,
This tenancy would come up for review annually, but would
automatically be reviewed unless the tenant were guilty of
persistent bad husbandry in the broadesr sense, Eviction
of life tenant could then be effected following a series of
official warnings with the agrecment of proposed farmer's
committee. Tenants would have the right to nominate their
preferred successors., The lease would define clearly thc
rights and duties of the tenant and the management, sub-
letting, division of holdings and persistent absenteeisn
would 2ll be furbidden,

It would be preferable if tenants were not per=-
mitted to hold tenarcies of moie than one holding of
4 ha, each ",




The sizc pi the 1land holdings 2lso affects use of machinery,
The follov g extr~ct from

Yemen Agricultural Handbook
by MR. ..lcxander Barterlink (Federal Republic of Germeny)
1974, (P,71-72) Clarifies this.

Tractor users in Yemen are generally unaware of
three major factors that must be considered before tractor
cultivation can be Jjustified, These tihree factors tremed-
ously affect the operational cost which must be then weighed
agninst the likely bhenefits,

(1) Overall tractor running costs per hour
including visible running costs and including
(Fuel lubricant and labour) invisible fixed costs- (Deprec-
intion, interest and!ﬁaintenance).
(2) Tractor cultivation cost per Hectare
(3) Effect of field dimensions on operating
costs ~ The final factor that affects the
actual overall cultivation cost/hectare seems from the fact
that a large amount of productive time can be lost in turning
at the end of rows etc, The field efficiency is thus a measure
of the percentage of productive time that the unit actually
spends on cultivation and not on turning etc.Thus the field
effieiency of 75% would mean that 25% of the tractor operating
time 1s wasted in turning etc. This alone would result in a
further 25% increase in cultivation cost/hectare, Below are
some typical Field Efficiencies for different Field lenghths.

Field length —ececcce- Approximate field Efficiency
300 - 400 meters 90%
175 -~ 225 W ecccae- 75%
less than 100 meters less than
50%

Thus it can be seen that the cost of cultivating
the sizeof field typically encountered under the terraced
farming system in Yemen is simply not economic approaching
double the cost of conventional field size cultivating,

If tractor cultivations are to be considered under irrigated
conditions, field layput should keep this dimension effect
in mind,

Farm units are about 5 to 8 ha,




Perc wun Wil of cultiv-ted 1land is share cropped, The

basis of all terminnl arrangements is Quar-nic L-nd which,
barring total crop failure, seeks to ensure the sharc cropper
a fair measure of subsistenance, The system still works
rensonably by well in dryland and single-spare irrigated
areas, where cropping is so precarious that fixe' rents

could cause serious deprivasion in dry years, but it is a
disinceative to innov-bion for commercially oriented farmers
who 2re developing land under pump or perennial irrigation.
Moreover no tenant has absolutc security of tennure in 12w,
The proportions of the crop retained by share
cropping tenants varies according to the catagory of the

land:-
Rainfed —we-eee- 50%
Wadi irrigatede-——--- -~ 33,3%
Pump irrigatede—ev—me- 25%
. on pump irrigated crop the pump owner is en-

titled to 50% of the crop and 75% if they are owners of the
land because of inheritance law there is fragmentation of
holdings, Plots of 0.5 ha are common.

(13) MAIN AGRICULTURAL DEVELCPMENT PROJECTS IN YEMEN
(1) WADI ZABID PRQJECT

Brief Description of Projects -

UNDP/FAO Survey of the Agricultural Potentinl of the
Wadi Zabid YEM/1 - 15% project
in undertaking investigations of land water potential of the
’ area - 2 yaears-2phases - original conception too much emp-
hasis on big dams and reservoirs, Extension of one yexr to

complete ground water survy - by Hungarian Consultative firm
TESCO deeper ground water aguifers proved considerable sub-
surface resources, Tesco presented a nuamber of alternntives
for development of both surface and ground water resources
Kuwait fund available, Preliminary agronomic studies indiecate
the expected improvement in crop production (from 12,000
hectars to 15,750 hectars) could not support a high level of
investment for surface water utilization
(2) HIGHLANDS FARM DEVELOPMENT PROJECT YEM 9
Especially cereals - until 1969~ virtually confined to

| Tihama (Lowlands) now poliey is changed = dry farming

i centre in Ibbdb,

)




g e ¢

Provide ~ focus for improvement and modernization of
tradition~1l Yomeni farming system, by identifying major
bottlenecks -~ whe~t sorghum anrd soya beans,

(3)MIDLANDS FARM DEVELOPMENT PROJECT YEM/12

Taiz province more favourably placed for Agricultural
degelopment, favourable s0il conditions and an average rain-
fall of 400 to 600 mm. Large portions of 21l wadis in the
area have perennial cultivation under irrigation, The terracing
thnat is characteristic of Yemeni ~griculture makes the best
use of th: steep hillsides (75 terraceswithin 24 hectars of
1and) helping to retain water. The farming population 400,000
is also receptive to new farming techniques, All these factors
account for high production potential, » .
Governments own farm Ausseifra Farm - Turba and Rahida

formers interested in fertilizer

The midlands is particularly suitable for growing fruits
and vegetables. Banana plantations are not intercultivated.
Potato, pawpaw Sorghum (dura) bullrush millet (dukhn),

(4) LOWL.NDS FARM DCVELOPMENT PROJECT _YEM/11

Tihana a semi-arid const2l plnin- introduction and ex-
tension of commercizl crops -~ rainfall scanty and production
from rainfed farming extrcmely low. A centuries old system of
spate irrigation has been developed in the seven major wadis
and recently there has been a rapid expansion in the use of
ground water irrigation,

Sorghum and Bullrush millet wells 25 meters but
pumping uneconomic unless high value cash crops are grown, At

the same time, Yemen: : is short of foreign exchange and the
development of readily exportable cash crops or the production

of products currently imported forms an important aspect of

the Govermment's proposals for agricultural development.

Pilot demonstration area at North Gumeisha 1970
water 1lifting very costly. The project is adjacent to a large-
scale commercial and highly mechanised farm which is being run
under bilateral aid programme, This provides examples of what
practices can be ndopted on small farms 22 hectars,

The work here will be coordinated with Agric., Expt.
al Stgtion at Vadi Zabid.




{5) UNDP/FA0 FARM AND STJIRITION DROGRAMME _VEM/13

T

Schocl feeding programme is a great sucess,

Ther: iy » chucrtase of high protein commodities, hence
supplying vegetablos of the senson, frosh meat, pulscs
broad beans etc,

(6) Pilot project for pgrowing coffee - Mokha coffee famous

but no prunninz, no fertilizers no quality control, lack of
market ~nd “uat growing but quat is a.perishable produ&t
3,000 tens coffec to Italy annunlly, Qot gives 3 to 4 times
more cnsh,

“Undcubted coffec yield cnn be considerably incr-
eased by proper jprunning etc,®

FAC coffee expert who has travelled extensively
in the areas concerned is very optimistic on potential
impact of coffee project for socio-economy of rural popul=
ation,

‘ (1) Beni Sweman irrigated terraces at higher elevations
Sana'a area,

(2) Wadi Haima A olia- Taiz
(3) Kishran - irrigated terraces - Taiz

(7) WADI SORDUD - Land reclamation Project - Started in
1965 originally envisaged 10,000 hectars reached 2,000, Out
of these only 400 ha. (1969) reclaimed out of which 150ha,
cultivated by project authority while the remainder given to

250 tenant farmers on 50% crop sharing.

(8) Jumeisha Project German Democratic Republic 66 on 564ha
piped irrigation, 16  from Hodeidha drilled 14 wells 200
meters apart in straight line and 140 meters deep, each

'. including casing and diesel pump, Now being developed in

the extension centre,

During the First Five Year Flan period the ngricultural
research, training and extension centres will be extended .to
almost all important areas and for different crops.

(14) COOPERATIVE MOVEMENT

It is amazing to see to what a degree, rural areas and
communities have embarked on self help in building feeder-
roads, schools, and hospitals: dug-wells for water supply etc
and in making finances available for development projects.




The UNDP/ A0 nutrition prejcct i:as alrendy proven its
grent catalystic potential for such integrated rural devel-
opment,

There are goed cocperatives working in the country,
Specinl mention should be madv of Yemen's Rural Development
Associztion (R.D...). They work on democratic principle
and on co-operation., This is an extremly interesting concept
as they c~n zlso hhndle l:rge projects including investments
and since it is bnsed on local initative, it could be used
to thc advontage in some public investments inveolving
external fin-nnce,

Although the term ‘co-operatives™"sometimes had
ideological overtones and is consequently looked up with
scepticism, the benefit of cooperative activities is being
recognized, The Hujaria Development Board encourages self-
help in all spheres, It depends on contributions in cash
and kind from the farmer members, Similar boards are en-
visaged is and around Taiz, Rahida and Makbara. Hopefully
the organization will cover the whole Taiz Governorate at
a later stage. Meanwhile, the Hujariya Development Board
provides as effective channel for reaching the individual
farmers.

The spirit of co-operation is probably ingrained in
the Yemeni peoplc because for centuries they are sharing
cattle with other farmers,

15. AGRICULTURAL FINANCE

The Agricultural Sector is considered the main sector
in Yemen, contributing about 50% of the total product,
This contribution is expected to diminish with the growth
of the other economic sectors, such as Industry, the
transport and other sectors.

. study of the avaoilable official stastics shows

that the Agricultural sector has grown at an average rate
of 6,7% during the past seven years, whereas the total
product growth rate for the same period was about 7,9%.
Notwithstanding the fact th-t agricultureal practices in
Yemen date bach to ancient times, the igricultural sector
is considered thr most backward sector. This is proved by
the proportion of labour engaged in agriculture in Yemen,
which is 73.3% of work force in the country and that the
Agricultural Sector's contribution to the total local product
amounts only to 50%.




- This situation reflects clearly the me2gre incomes of
rural categories which are 2s low as one-third of other
catagories incones,

Loricultur-l Scctor contributes 80 to 90% of the
total cxperts of the country, On the other h:nd the agri-
cultural products corstivut: nbout half of imports. Yet
stasticts indic-te that thcre is 2 serious deficiency in
agriculturnl production vhich falls short of meeting the
local consumption neads 2s the inported agricultural products
roaches sixteen-fold mor: tiann tho exported agricultural
products.,

The cultivated 17nd in Yemen is estimated at
around 1.5 million hectars and constititues about 8% of the
total ~rea, 15% of this cultivated land is irrigated mechan-
ically ~nd the rest naturally, by rainfall.

It is worth mentioning that the Agricultural
sector was not allotcd sufficieht part of the investments,
for the Agricultural sector fixed captial constitutes less
than 13% of the country's total fixed capital assets, For
this reason it was necessary to create a specialised organ-
ization for Agricultural financing.

AGRICULTURAL CREDIT BANK

The Government created a specialised organi-
zation ‘ithe Agricultural Credit Bank% for agricultural
financing by Law No. 31, (1975).

Objectives

(%) offering Loans for financing agricultural and allied
projects.
(2) " * for irrigation, forestry, animal production,
(3) Marketing of agricultural and animal products,
(4) Trading in Materials and liachinery fér various purposes.
(5) FEstablishing agricultural industries,
(6) Support to Co-pperative movement,
(7) Dealing in the agricultural machinery, equipment and
production requirements to alleviate the burden of
the farmers.
Targets
Total Loans Target 250 million YR'S from 76/77 to 80/81
(1) Water and Jells Development ee==- 30,8 M/YR3
(2) Agricultural Machinery memmee 60,4 M/YRS
(3) Land Reclamation and farming eee—e- 11,9 # #
(4) Agricultural Industries, storing
and marketing Etc, Ftc. mm——— 11,4 W W




PR
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The branches will be opened at other places under
expansion programe ., For want of locally trained experts
at present , the foreign experts are being employed but
steps have been taken to train local pepple both in the
country and abroad,

During 76~ 77 = short term loans were given for
poultry , cotton cultivation, beekeeping and medium term
loan for Agricultural Machinery (6801446 YR)

Future Plans includes the iollowing possible projects:-

(1) The formation and creation of drilling companies to
utioize the underground water scienfifically,
(2) Establishing Agriculture schools.
(3) Developing agricultural research centers,
(4) Supporting the agricultural pesticide machinery.
(5) Establishing teaching institutes for maintenace and
operation of agricultural machines .
Etc. etc.

(Source 15%F.Y,P. Conference Paper).

(16) AGRO~ INDUSTRIES

Attention has already been drawn to prospects

for production and processing of tomato and oil seeds (espec~
jally sesame): Thegg prospects are q8§§}§g?gd furtber here,
because, though doubtful economic propositions, interest
has éiseady been shown in their early implementation.
It is importgnt, if this interest is to lead to investment
that the Y R Government is aware of its implcation: ¥n prine
ciple the choice of toamto and o0il seed is sound,

1974 Import of canned tomato 1200 ®.YR M,

" of vegetable Ghee - 18000 T. YR, 40 M.

The demand im 1980 is expected to rise sub-

stantially, The main problem is the familiar one of the high

price of the local commodity compared with imports.

It is partigularly on this last issue of the
attitude of Government to the infant industry that the Gowt.
advice is needed, The ines@apable fact is the world market
is grossly oversupplied.




0il seeds - large potential market for edible oils and
for 0il cake in Yemen, (Hail Sa'id An'am Company ghee
factory in Taiz).

The o0il seed producticn in Yihama is confined to
sesame and cotton seed the former being extracted locally
in small hand-driven presses while the latter is either
processed centraliy in Hode.dah or Sana'a ori is exported
as cotton seed.

It secms likely therefore, that cotton seed oil
will remain the second edible 0il of importance for forsee-
able future. 7ith all cotton gins existing or envisaged
operating at full capacity, the total of milled cotton seed
should be about 20,000 T/ YR. M.P.W.,R. P, 127 128,

Both sesame oil and cottoned o0il are suitable for the prod-
uction of ghee substitute,

(17) IRRIGATION

Yemen can be divided into four natural regions.-

(1) The Tihamas

(2) Foot hills and !iiddle hights - Taiz

(3) Central highlands - Sana'a, Dhamar, Ibb.

(4) Eastern slopes - and wadis, semi~-desert

Plateau,

Each of these regions has a distinct climatic,
topographical and vegetational characteristics.. These features
also influence the water rescurces and their utilization.

(1) The Tihamas have tropical conditions of high
humidity and oppressive heat, The precipitation is low or
scanty, The shade temperature is 32°C in summer and 24°C
during the winterwhile the humidity is 60 to 80%. Average
rainfall annual¥ is 100 to 200mm and increases to about 300mm
on the foothills. Except in the foot hills, direct precipit- .
ation plays little part in contributing water for cultiwation.
Irtigated agriculture of any significance is limited to the
immediate neighbourhood of the main wadis. The drought resis-
tant bullrush millet (dukn) is the ohly crop that is grown
rainfed,

The direct precipitation in the Tihamas plays
little part in contributing the ground-water, The scant rain,
falling on a hot sandy surface, soon evaporates, However in
the foot hills, the rainfall angsments the water to a signi-
facant extent,

-
3




The eastern section of most of the Tihama wadis carrics
a small pzrennial flow and these are used to irrigate
cereals, bananas and papayas.

The flon's coming down the wadi courses provide
the main water resource for irrigated agriculturc. The floeds
are of short dvration and are torrential. These flocds are
waters are at present used by thc farmers by diverting thor
on to land to be cultivated by means of temporary earthen
and brush dykes across the wadi bed. The waters are chann-
elled on to the bunded fields, which are flood:d and cuil-
ivated, These temporary dykes ar weirs are called 'ogams'
locally. They are erected in series, down the wadi course,
each one coming into operation after the one above it has
been knoched out by the flood. Therefore, in the years of
small floods only the upper fields get the waters,

Usually the ogams destroyed by floods, or deliberately
cut open, cannot be put back into service the same season.,

The main wadis are Mour, Sordud, Siham, Rimah, an¢
Zabid, and there are also a number of small minor wadis.
(Risyan and E1 Fil) all east flowing.

iost of the catchment lies in the mountain range
where the slopes are high. Due to indiscriminate felling
of vegetation for use as domestic fuel, the slopes are
gradually being demuded.

The one redeemins feature is the many excellent
terraces which curtail erosion., The Yemeni farmer puts to
admirable use whatever flow he can harness by the limited
means at his disposal, It is the large floods that he has
been unable to control.

The annual runoff on the western slopes is about
2 billion MB. Assuming a requirement of 2 m depth of water
per hectare including all losses, it is possible approx-
imately to establish the potential for irrigation from
runoff water at 200,000 hectares of land in Tihamas, The
perennial flow could possibly irrigiate about 5,000 hectarc..

IRRIGATION OF WELLS IN THE TIHAMAS

A large amount of percotation of runoff takes
place into the permeab,e soils and flow seaward, throug h

deep courses, These waters can be recovered through wells,
Earlier wells were dug for domestic use only but with

the availability of deep well pumps now many wells are bein¢
dug and used,




One great obstacle to the speedier development of irrigzt_on
farm wells is the cxpoinsive operation cf drilling, casing,
and providing pumps. The present costs are

One encouraging sign is the tendency towards cooperative
ventures in agricultural development., The water level rau zes
from 15 to 25-m. 2nd the yicld about 36m°/h. for a draw

down of 1m, This amount is sufficient to irrigate about “:
acres on tne open channel systen, The more sophiscated d« rel-
opment of wells to the depth of 75 to 15 m. as in Jumaish-,
yiclds 801°/h.

(2) THE FOOT HILLS and MIDDLE HEIGHTS3
These vary in elevation from 200m to 1500 m.

Temperature and humidity conditions here are sub-tropical ~nd
rainfall fairly heavy about 600 mm/a. In the middle heights
the wadis flow through deep gorges with slopes., In some cisas
the flow is perennial,

This region is best endowed in respect of water
resources, There are a number of springs which yield water
for irrigation. The ground water level is high 2 to 12 m
below ground. The yield of shallow wells is good, and is
generally 100 to 120 gal/min. Natural vegetation is more
abundant and the area is less arid than the rest of the cou-~
ntry (taiz).

‘'The region is travessed by a great number of
streams. Wadi Risyan, Wadi El Fil, Wadi Sudan, Wadi Tiban
and Vadi Bana'c core some of the impotrtant wadis of the regior.
The last three are soutn flowing., On wadi warazan the ex-Imen
had a masonary weir but now sunk,

Springs and Kazaghas or Swamps

The springs are around Ibb and Taiz and need cleaning. Ti2
Kazaghas are swampy lands farmed by the spring waters., Maay

such areas exist around Taiz and Yeum, These swamps serve a
useful purpose by acting as reservoirs and storing water
irrigation of lands lower below, Such swamps are scen at
Hedran west of Taiz and at Haima north of Taiz, Haima is =he
bigger of the two and water released irrigates at least -30°
ha, # “The springs of Dhulmal near Yerim spread out mnc
create a swamp, The waters then flow down through rocky
gorges before joining Wadi Bana'a,
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No use is being nade of these woters because t'e L nls
adjoinin~ th2 place of emergence of these streams or 'unil’
2s they are locally called are at 2 level higher than ca

be commanded by gravity., A low weir placed at the zorge
across the combined stream would create 2 reservoir fron
which tne water could be pumped for irrigation.
The ground water resources here promising.
(3) CENTRAL I'ICGHLANDS - range from 1500 to 3700m {5ana'a, .bb
and Dhamar). Annual rainfall is 400mm in Sana'a to 1000 =

in Jbb, The soils in the area are deep and often of rict
volanic typc. They vary in texture and colour accerding t»
the nature of the parent material.
Direct rainfall is sufficient to raise only one c.op.
The tempcrature and humidity are low, The main source of
water for irrigation is provided by the many springs which
give rise to small perennial streams, called 'gails'in t:2
local tcrminology. The gail at Hadda near Sana'a and th: z2i1l
. at Wadi Hajar in gate orchards. The other gails arc at FL
Beyadi, tahmst Humeid, Ajwad etc. all int the vicinity o~

Sana'a. Such gails abound in the¢ highland region, An invintcry
together with systematic measurement and recording of tt:
flov of these gails, would help in planning their fuller

utilization,
The ground water constitutes the main stay for ircig-

ated agriculture in the nighlands. A great number of sh:’low
wells exist which yield to the order of 4 to 6 1/S, The use
of pumps is on the increase. The Government at this sta;:
should give thought to the question of controlling indiscri-
minate exploitation of the ground water resources. As 2
priority mcasure, the Beni Husheish region deserves attoatic
. for large scale development of ground water, on account »f
its proximity to Sana'a and its good ground water potenvial

(4) Semi-desert Plateau and Rolling Country
Fastern Vadis of Yemen, The rainfnll is scanty., The wadi
flows disapnear in the sands of Rub~El-Khali the great deseyt
to the east of Yemen,

“It is however interesting to note the eastern pr»t
of Yemen has an ancient history of irrigation, The dam opu
tedly built by the Queen of Sheba more than 2000 years -0
is in this region at Marib, This is said to be one of ti :
most ancient works of irrigation in the world%, The mair
wadis in this aren are Jouf, Abid at junction with wadi Jou
and Harib and wWadi Beihan(at Asylan)




Table 18 - dultivated land source by Irrigation
Area:- ooo lectars.

-

Governorate cultivated rainfed flood perenii-l -t .3
Sana'a land
. Sana'a 430 375 - 20 E

Hodeid~h 235 105 100 5 2z !

Taiz 250 221 10 3 1

IBR 300 219 - 20 g

Hajja 130 115 10 5 -

Saada 60 60 - - -

Dhamar 100 92 - 5 3

Beida 40 38 - - 2

TOTAL 1515 1285 120 73 37 ‘
‘.' e - %

Mahwit and lMareb are included in their previous Govs, i

(18) SOIL and WATER CONSERVATION

The present farmers are industrious and throus: th
2ges have developed a remarkably elaborate and carefully
constructed system of field terraces, which must be ualuc
in the middle east region for its excellent and country wile
spread,

Yet it is time now that greater attention is +-.ld
to the important subject of soil and water conservation
as it affects agriculture and forestry., It is necessary to
recapitilate how and why this problem has arisen in this

. country,

The envoirnmental history of the arid and semi-ar:
countries in the Middle East region all exhibit the san .
trendd.At an earlier age of abundant natural vegetatior
, protecting rich,parmal soils, well watered from percrmiab
flows, the agricultural and pastural communities were much
less popular and could live and produce in harmont wi:t
their envoirnment., In those far off days when the Que.r of
Sheba ruled Yemen, the country wa2s reputed to be green aud
well watered, Then as population increased more and meve
land was clecred of its native vegetation for agricultwral
expansion pushing higher and higher up the hill slopes fram
the valley lands as each new generation passed,

1




v T sEne a3 anes alaborate torveeing had te be carric
out o sitop the soil being washed away, and the above i
cultivated 1londs increazing herds of domzstic ~n7. -7~ camd
to reduce one thick vegetation which gave cover against
rain runofl nd écil crosion, Wars and pestilences perio.d-
ically upset the stable conditions 2nd livlihood of *thcge
earlier communities and there must have been periods whire
the agriculture fell inio decay, terraced crumbled and “heo
fields thus supported were washed away and lost., Grazu2llw
the land became more demanded, more dessicated and even tae
native vegetation associations were repalced by more opc.
associations of hardier, less pzlatable and less protetive
species,

Eventually we come to the present land use pictur-
The cultivated portion is barely one-twenthieth now of th>
whole country, Large areas of the mountains have lost all
vestige of soil and are reduced to bare, usless rock falls,
where herds of starving goats barely cke out a living.
The rivers are changed to torrent sp:tes, casading dangerous
floods, often destrowing property and drowning people on
their way,

The soils which were in past ages under cultiV'tign
in the mountain region, has much of it come to rest in thc
Tihama palins and foothills where it cannot be made produc-—
tive because of lack of rainfall, except only in those =i-ne¢
which can be watered by flood irrigation and by water puvmed
up from the acquifers,

To overcome this continuing degradation of the -oil
and water resources it necessary to use machinery for 1.ve-
1ling, terracing, contour bunding etc.

(19) _PLANT PROTECTION

The German Project started in July 1974 and has donc
really good progress, Activitirs include spraying campaigns,
deterimination ‘6f‘ tngsect pests, collection, training
courses, conducting field experiments in agronomy Hortic.. .-
ture insecticide, fungicide, weedicide trials, collectic:
of weather data, setting up of light trap, establishment "o
agricultural, 2 extéfsion-officérs, import and multipicction
and sale of good s=zeds raising undistribiution wind bre~K
trees and work regarding sprayers and agricultural machinery




This is indeed 2 picneering work and 2 nucleus or
future devolepment

Plant protection act and plant quarantine regulation
are being worked sut

They have following machinery at centere

(1) Holder tractor to

(2)YAgria powerteller

(3) Knapsack type sprayers power operatedlife in
about one season , hence hand operated sprayers arc ree-
comended

(4) Sprayers arc more popular than dusters

(5) ultra low wvolume sprayers not yet considerd
introduceable for various reasons

(6) Peteus sced cleaners

(7) Mobile repair worishop

(8) Power wheat thresher

(9) Turmite pump not considerdd necessary yet

(10)Stationery workshép

(11 Meterological instruments
(A) Sale of agricultural machinery - and sprayers

So far 3,200 sprayers have been sold.Eight 101t
tractors along with different implements sold to stimulate
future import from the side of the farmers, the interest
has been very great.

(B) Hiring of agricultural m-achunery
Wherever possible travtors and cultivation imple-

ments are being rented to farmers of Sana'a region,
(C) Repair and maintenance of agricultural machinery

~ The project workshop staff carries out regular service g
repairs for all supplied machinery and spraying equipwent,
(D) Conduction of Training Courses in the maintenaace

_and repairs of sprayers
Mechnnics and extension officers from differeat

projects received a training in the repair of hand operated
and motorized sprayer,

The use of pesticides is going to increase in
Yemen in years to come,




(20) FCRISTRY
T.F. Beskok - FAO Forestry oﬁficer 1974,
Report No, TA 3245, YHi/71/007, Afforee:tation and quick growirg
trce species and G.E. Chapman, (YENM/71/009) . fl
There are no forests in the usual sense of the word

remaining in Yemen. Arboreal specimens of native flora survive.

in open savanna form~tions, There fast being depleted to provi- |

de fuel wood and domestic farm timber, '
Pitting tools, fencing tools, cwwhar wire tightnep,

hammer, u nnils, fencing wire, barbed wire, soil anger b&kh

hand operated and tractor powered take off operateq. Hard-

tools both for nursery and land afforestation were estimated

by MR. Beskok to be about YR 54,000,

In Natural Conditions . .
Acacia species,Zuphorbia, Ziziphus Spina-Christi and fians p
species, quat (catia edulis)., The native savvannnh speeciec

‘. are deep rooted and drought resistant but very slow growing,

They are mainly cut for fire wood, pcles and small sized
beans for rural houses aad from general observation heavy
over cutting seems to be the order of the day, This applies to
areas with donkey transport of the main road which have alreedy
been cleared, There seems to be a thriving trade in fire wooed
and charcoal going on in road markets,

The following data indicates production and import
of wood in Ycmen,

Wood Production and Consumption in YAR
To#al population 73 ~=me 6,2 M
Wiban ¥ ~——e 0, U461 M (74%)
' Assuming 5 persons per household the total number of familie
me-wmi, 24 M consisting of urban famiiiaes
wmmme (7%) « 91760
Rural families ——— 1,142,000

Wood Impgrts -
64 = YR 2,492,000  ,snu increage
73 - " 11,389,000
Main jtems 'wood worked' - 16,685 tonnes -~ value 11,389,000,
this tonnage has been assumed to have an equivalent volur of

27,800 , M> gawn or 70,000 M> round volume.
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Wood Production from Internal Resources -(Estimatec)

Vo statistics for intenal productio and consumption
exist., Bstimates have bean derived from assumptions:-
Urban families use 50 donkey loads of wood/yeun
Rural i 20 i supplemented with crop
residue,
Averasze donkcey lond weighs 25Kgs .
1 ton fuel wood = to M3 solid volume .
The calcuation of internal wood consumption os therefore:
Urban -.917600 x 50 loads x 25 Kg = 114,700 tons
Pural1142400 x 20 x 25 571,200
. Equvilaent Volume 1371800 M> solid row wood
Add volume of imported wood 70,000
1441,800 M° so0lid row wood.

(21) SUBSIDARY OCCUPATIONS FOR FARMTRS

Under these the vegetable and fruit growing,
dairying, poultry and bee-keeping are included and there is
scope for modernising them,

“(a) . _POULTRY AND-DAIRYING

There is n great need to stimulate chicken keeping
’ in the villages as a means of obtaining quick cash returns

for smzll holders, Indeed many farmers have expressed their
intention ofgoing in for smale scale operations which they
regard as more profitable than dairying, this will also giv:
more protein supplies to the local population

Similarly for dairing when goodvbreeds of cattlear
made availlable under the breeding programe that is under
operation
(B) BEE KEEPING

Bee keeping 1s practiced by many farmers but the
techniclics are primitive and also is the form of hiwe

construcMédarn beehivea and centrifugal honey extracters
shoud be introuduced in place of the indigenous bee=hives.




CallTN LD AND JRUCS GROWING

The follewing e« tract from MR, Bat-ls
renort indicates the scope.
( MR, S.Y, .L-BATAL, The Horticulturist #Fruits and vegetnble
growing in Taiz and Ibb Governorates®),
Central Agricultural Organization and Training Project -
Taiz, Yemen Arab Republic Horticultural.
Section., - UNDP, Fa0D = JULY 1974,)

Vater requircnent for fruit trees needs to

be studied.

Fertilization - “Tns use of mkneral feortili-
zers is quite recent in the country, The consumption of
fertilizers was about 9,000 Tons fof\;he whole country in
1973. \,

Soil is alkaline (pH 7.9 to 8.3) and has
high calcium contents, Micro-nutrient problems are expecte
under the mentioned soil conditions (oranges snd mandarine
are showing medium to severe sympthoms of probable defic-
iency of Zn, Fe, and lin,

Nearby countries to Yemen are oil producinﬁ
and there is a great scope for selling fresh fruits and
vegetables if export quality products are produced. To do
these good garden tools, plant protection appliances are
required. The oil producing countries are able to pay
considerably higher price for fresh as well as dehydrated

fruits and vegetables,




INDUSTRIAL SITUATICN IN YEM=M

ATDEIDE NN, AL

CONTLNTS
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(3) Law 18 of 1972 = Law for Promotion and organization of
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(4) Progress Durins 1970-71 to 75-76 and 76-77
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(6) Induziri:l Finnohce

(7)_Industrial Dank of Yemen

(8) Indusirial Estate Development Authority

(9) Jumaan ir.ding and Industrial Corporation

(10) Raw Mnterials - Wood, steel, fucl etc

(11) Labour

(12) Joint Ventures and Foreign Collaboration  including

standardization and quality marking

(13} Imports
(14) tirnufacture of Hand tools for building industry,

Agriculture and general work.

INDUSTRIAL SITU.TION IN YTMEN

(1) INTRODUCTION -

o i ——

Yemen had remained completely isol ated
from the world until 1962 September Revolution, Thereafter -
civil war ensued for seven years and a severe drought for
five years giving no respite for planned development,

The planned devclopment more or less
started from 1570, This applies to industries also. In order
to help the sm1ll scale industry to get off thie ground in
a proper w-y and to m- ke them economically visble, an exper
was st by UNDP/UNIDO.

MR,'J.4, Gajewaskis Project No. YEM=-111-A (ID) 1971 Information
Paper No, 16, UNDP studied the conditions here and recomm-
ended the estnhliskment of industrinal estates in Sana'a and
Taiz, Most oi tho existing industries in YAR are placed in

or near the bigzger towns which reflect the pancity of a

sound ifrasiructurs elsewhere, Most of the firms then ope:w%&lk

on diesel generiiting sots,




ot conings the private sector has done

well., The merchonts and traders embarked on a develomment
wiich is unprececcented. For iugtance I3 Lol wore

no modorn sheps existing but now almost all imported goods
are available. The future prospects are also promising as

people are willing to make investments,

- . . . " . . 1 . .
(2) The following is the gist of MR, Gajowaski s reocommendntio:

(1) Establiishment of Industria} Estates +t Sann'a and
Tabz.
\2) Establishment of Tndustri-l Corporation Of VAR,
(3) Contimation of present assistancc to existing and
new industrial enterprises.,
(4) Drafting bylaws for the Industrial Corporation
(5) vrafting of a Loan ordinance to facilitate development ‘
and fincncing of small scale industrial production,
(6) Improwing skill of village 2rtisans by training them
. and giving better tools on loan,
{7) Establishing of criteria for a customs tariff to protc
local enterpriscs.
(8) .laboration and drafting of tax-oxemption Act to assic
small sc-le industries,
In so far as agricultural implements and tools

are concerned, he made the following recommendations
regarding manufacture:-
Production Pro,ramme Small Scale Industrial Estate in Taiz

(A) agriccultural Tools manufacturing workshop - Pieces

(1) Spades ===m—- 20,000 (2) Pitchforks =-m—=- 20,000
(3) Rakes —~=——== 10,000  (4) Rippers  -——-—- 20,000
. (5) Yoes  wemee 50,000 (h) Scoops  ememe 20,000
(7) Ploughsess—- 3,000 (8) Sprayers  =e—-- 3,000
(9) Harrows=e-—- 3,000 (10)Axes 0 o —ee—- 10,000

(B) Original Agricultural tools

Market Yholesale Factory Assumed
price margin prices priccs
4,770000 R, 20% 3,820,000 R, 3,400,000 R

Water pumps
2,425,000 10% 2,180,000 2,000,000
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(2) iluiti- stor-ge costrifugerl woior prumps

Piecus
Hoend up to 100m
e 500
Capacit = up to 4cu.m per min,
c . o !
(p).Self priming centrifugal volume pumps 200 :

(D)_Estate ir Taiz \grisultural tools and pumps 2s above

Personncl Fuilding  Electric Tecn
e 3 over sg. M. power data o .
3 (uh/year 1i/yr.
Agricl, tools Lo 1,000 100,00 1,000
Water Pumps 60 1,000 120.00 1.000

(E) Selection of Custom duties oblig=ztory in YAR

STASTICS AND DEFENCE OTHERS
Agril. tools 8% Ixempted
Yater pumps ISP Exempted

In 1970-71, according to MR. Gajewaski, "The industry in
YAR is at present in the forst stage of development and
needs extensive technical assistance and industrial train
The actual total employment in industry amounts to merely
0.3%",
(3) INDUSTRIAL LAWS

During the year 1976 the Law 18 of 1975
captioned as -Promotion and organization of Investmont in

the Yemen irab Republic was promulgated in early 1976.
Thereafter the ~ace of industrial development increasead
rapidly. Theimportant articles in this law are given below
It is clear frorm these articles that they are an incentive
to the for-ign investors,

Law No, 18 of 1975 Regarding Promotivn and Organization
of Investment in the YAR Sana'’a =~ August 1, 1975
Ministry of CEconomy
Article~ 38 Page 17 (English Translation)
This Lawv hercby repcals Law No., 13 of 1970 and 21l other
Laws or provisions contrary to it,
_Chapter 2 (State Guarantces for investmert

projects).




article .- 2 The Ztute Guorantees fre-dom of Investment for
Yemeni ana for forcign nttionals, in economic projects
whichi contiibite te the development. of the National Zconor
Aarticle - 3 Tac Z%-%c¢ guarantees that foreign capital in
vestad ig 2unrowcd economic projoct in accordance with the
provisioas »f iris 1law, wi1ll be accorded the some tresment
enjoyed vy T2tisnal Capital Project vhetiner the foreign
Capital ic iavested independently or jointly with Domestic
Capitol,

Articl: - & The 3tate Guarantees the transference abroad o
the net-piofites <coording from the Investment of Foreign
Capital, following payment o” all taxes, duties, charges,
and any other financirl liabilites provided for inoperativ:
Laws and in compliance with the provisions of any other
payment required by the Law to mect commitents for the per;-
onal rights of those employed in the project,

By this Law the Government has given full prot .
ection to the foreign investors for repatriation of their
capital investment and accruing profits, In addition to
Tax-holiday of 5 ye-~rz at first stage, there are liberal
exemptions from custom duties and other taxes. Compared to
other dcveloning countries this Law is said to be more
liberal, The TZoveriment is now committed for accelerated
industrialisation »f the country.

(4) PRUGRESS NURING 1970-71 to 75-76

e

Oonside able progress was mode in this period
in the indvuesirial rield, s per policy of the Government
initialily preference was given to import-substitution

industries and 56 new industries were started as given
in the followinrg t.ble, These do not include artisan type
small indistrio oz, {3ource DR, B.K. Chandhury's Yaper on

Industri s in Yemen ~ next three tables),




TYPE OOy UNITS CATTTAL NO, OF VALUE OF

CUARIVED IZVESTEENT  MIPLOYERS FRCDUCTION

Food
Biscuits/ .
sweats 2 5,500,000 Ll 22,651,000
Cold/Soft ’
drink 4 7,540,000 160 9,953,000
Ice 2 1,925,000 17 1,008,000
Cigarettcs 1 5,000,300 214 11,668,000
Textile
weaving 2 28,000,000 1890 16,900,000
Cotton Corp. 1 2,000,000 138 34,500,000

o Textile
goods 4 290,000 63 1,282,000
Hood
products - S - °, ,
Furni*ure etc.5 1,634,000 7h 1,688,000
Erinting
Industries
Printing
Publicity Co. 1 2,000,000 132 1,000,000
Others 7 1,210,000 72 1,366,000
CHRICALS

9 SPOnge matires 4,000, 000 34 800,000
andp.v.c,pipes
plastic shoes 2 1,480,000 143 6,170,000

1 1,000,000 24

perfumes 4 894,000 45 2,610,000
so? 1 655, 000 6 302,00C
BUILDING
MATERIALS
cement 1 51,000,000 308 21,730,00C
blocks 8 1,980,000. 133 2,442,000
LRON/STEEL
water pumps 1 4,650,000 20 900, 00C
aluminium warcs 1 2,000,000 119 2,000,00C
wirc noils 1 300,000 14 150,006
ste.le furniture 6 1,510,000 85 2,556,00( a

. ———— e Bt st bt




During tihc year 76-77 about 36 licences

wire issucd to the prospoctive investors to invest a sum

of 158,830,0C0 YR'S in diffcrent industrics,

Food-Industrius NC. of licenc:s Capital -Costs |
Soft-drink 4 38-087,000 '
Dairy Products 1 12-803,000
Poultry 1 1-018,000
Icc-Cream 1 8-357,000
Ice-Blocks 592,000
Wollen Product 2 2-259,000
Readym~de garmonts 1 7-210,000 .
. Chemical Industrics
Chalk 1 185,000
Nylon Bags etc. 2 1,312,000
Plastic papers 1 4,005,000
Soaps detergents 2 8,960,000
Hair/oils/creams 1 1,964,000
Paper Bags 1 1,665,000
iron/Steel
Metal housc~hold 1 7,960,000
Building Materials
Til.s/Bricks manufact. 2 16,506,000
Stone Cutting 1 2,497,000
® service Industries 2 6,621,000
Tyre retrceading
Engineering
Plastic Reeds 1 1,015,000

and in addition to this 10 licences wcre given to cxisting
projects for expansion

Plastic shous and goods 4 1,925,000
Food Industrics 6 30,314,000

The total additional investmcent is 158,890,000 thus showing
that the pace #f industrial development has gathered momentum
and this is likely to continue because of intercst shown by

foreign investors,




(5)

(6)

Five Year Industrial - Development Flan 1977-81

. e

To mecet the —rowing nceds of thoe increasing population
the governm:nt is keeping a pace with the much nceded de-
mands~1l ~roon?! Ambitious plans have boen made for indus.
rial growth iuring the no.xt five years industrizl-d.velo:
ment plan. The invistment in public and private scctor .
hos becu earmarked ts be around 2.5 billion Y.R. The ind:
strics for public and privatc sector on the priority lis

39
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TOUTILE - NANURLCTURS

Blended yarn cloth manufacture

woolen products
Pharmaccuticals
Poultry

Dairy farms

Fruit Juices and Jam

Macrone plant

Soft - drinks

Paper and papcer products

Fertilizer

5alt Refining

Soda ask

Steel re-rolling
Government will invest as a majoo sharer in Textilce
chemicnls, cement fertilizer, steel etc, 2nd the other
are oxen for privite investment, national or internagionat
or an Joint/Venture basis, The investment in the ['ublic
and Priv-te sector has been compared to be around 2.5
billion Y,R'S.
Govt, invites foreign or national investors to come up
with sound proposals for industrial investments,

INDUSTRIAL FINANCE
In order to ercourage participation of
local people in starting industries eithcr by themselves
or by joint collaboration the Government has provided fore
finance through the cstablishment of the Industriali’Ban:

of Yemen, The Yemen ..rab Republic is passing from the
prograrming stage to the planning stage of its economy Al

ig exerting its maximum efforts to utilize the availablo
humn and financial resources in developing the country.




To enhanch this development plicers, the Government provose
for the¢ first time a five-yenr development plan in which
major empiiasis wns gilven to the rule of the Industrial Scctev
in developing countrey, .

Despite the development of the Industrial Sector ac.
its srowing contribution in the gross domestic product(GNE)
its overall activitics remain relatively insignificant
especially its contribuition in the past three year plnn,

If we study the available official statistics we
will notice that in the past contribuition of the Industrial
Sector, in thc gross domestic products was small.It increased
from 2.1% in 1964 to 3,5%. In the pasr three years plan the
real increasc was 8,6% (at fixed prices) and it is expected
to increase to 11.75% durin * the coming firstfive years

‘ dévelopment plan, ,

The insignificant contribution of the Industrial Secct-
is basically attributed to its late establishment and to th:
existence of some obstacles among them, the absence of a sp- -
ialised agency in industrial financing.

To remedy this shortcoming the Goveenment has stattec
the Industrial Bank of Yemen,

(7) THE INDUSTRIAL BANK OF YIMEN

The imdgnificant contribution of the Industrial
Sector (8.6% now) is attributed to its late establishment
and to the existence of some obstacles among them the abseng
specialiscd agency for industrial financing, To remedy this
' shortconirg, the Industrial Bank of Yemen Act was decread
(Act Ho. 55 00 1976)with the objective of supporting the
Industri-1 Scctor bty means of industrial financing and
rendering technicnal assistance,
The authorised capital of the bank is 100,000,000 YR
(YR 4,55 = §1)
Objectives
(1) To encourage establishrient of new industries and to nasgi
indeveloping the existing ones,
(2) To encourage and assist sm~1ll scalc industries and hapd-
icrafts,
(3) To evaluate feasability studies
(43 To participate in developing the less developed nrens

in Yemen to stimul te their industrialization,




Crocorire=long, medium wnd short term
loans wil’ bo civen, The Bank will also acouire equity
shares ir sonc Iaduztrial projects. Issuing of sharcs -nn
gunrantoecins incdustrial inwestors borrowing money from othev
financial institutions. M2intaining geographical distritut.on
and givint importance to financing the industriaz projects
listed in “he live-year plan of development,

2n35i3 Tor industrial Fincncing-

It will aront lozns only after studying the economic technt
cal finnncinl and manarerinl feasability of every project
submitted to it. It will also t-ke follow up acticn and
assist in tackling any problems faced by the project

Bank's Five Year Plan 76-81

The total investment to be 129 M.Y.R. out of which 69 MYR
will be from bank and 59.8 from cli-.nts participation,

The aim is to increase the G.N.P. by 7.2% annuall
as decided by the Government,

The Bank will start its operations townrds the o
of 1977. The interest rate will be 8% for short term, 9% {fuv
medium term, 10% for long term loan,

The Bank's plan was based in the assumption of 1:
increase in its pnid-up capital. Hewever, Government cont
ribution and preference shires subscribed by the privote
sector excceded all expectations in the 18th two years

total planned paid up
76-77 31 37T
77-73 16 23

to develop the industrial sector, The Bank will serve as
a link anc ccordinate efforts between all Government
agency, local and foreign investors

By adopting open door padlicy and providing proper
incentives and guarantees, the Gove nment has created
the right environment for industrial investment, Also
tiere is Yemen Bank for Reconstruction and Developmént
(YBRD),

A good working relation has been established with
the Industrial Development centre for Arabic countries
(IDCAS), the Arab Bynks Agsociation, The IBRD and its
affilintes the IFC and IDH

Recertly DEG offer:d to subscribe in the Bank's
share, c¢capitnl by 5 to 5%. It also promise to encourage




German Industrinlists tc porticipate with Yemen priv-tc
s ctor in esinblishing vialle industrizl projects,

Last but not ti'e least, the Kuwait Fund for
Ar-b Economic Development has granted the Bank technical
assistance aid to recruit experts and troin some of
the locz2l st-ff,

The following two dables show the slow space of industrial
growth in Yemen campared too other countries in the
sharc of the manufacturing Industry in the Domestic

Products of selected countries,

(Source Table 1, page 80, Small - Scale Industries in
Aprab countries of the Middle East, UNIDO publication
1970).

Middle East Year Percentage of
manufacturing i-
gross/net domestic

produrt,

(1) Saudia Arabia 63,65 less than 3%
(2) Kuwnit 65 3%
(3) Jordan 65 8%
(4) Iraq 64 11%
(5) syria 63 12%
(6) Pakistan 64 10, 9%
(7) India including 64 16. 8%

inclyding construction ' 5,
. elect,Gas andlwater L
(9) United Kingdom 65 33.5
(10) United States 65 30,5

The following tabulated statement shows the percentage
of GNP in Industry in YAR,

Year Industry %
1969 349
1970 4e5
1971 4,9
1972 4,9
1973 6.0

274 5.3




(Source strtistical year book 12976)

As indic-tecd earlier the % of GNP is.expected
8 +to increase to 11.75% during the 1% Five Ycar Plan

1977.81. .
_uthoritxs I%

ial
The Government of Yemen Arab Republic has

®

~te Developnent

established at San~a an Industrial Estate with the
financial assistance of $ 2,300 000 from the World Bank
for phase 1 supplemented by the funds from the Government,

For this purpose the Government passed law No 3
entitled Industrial Estate D velopmentn Autiority in 74
and for its creation,

The area of the estate is 13 hectares
. (130,000 sq meters)

The building are to be built in two phases

Phase 1 - consists of 3 s.andard factory buildings
each of 1200 m2 and
2 plots of 1land each of 3000 m
Phase 2 - consists of about 12000 mf of prefabricated
buildings and 53000° plots of land

2

A workshop buildin: and one Administration
Building bave been included in the plan.

The following facilities are provided to the
prospective industrialists:-

. (1) Physcial facilities~ Developed plots or factory
buildings with necess~ry facilities like roads, drainage,

watersupply electricity and later on telephones, bank,
canteen, postoffice etc,

(2) Technical facilities~ Preparation of feasibility
studies, getting quotations selection of machines, plant
layout, quality control etc,

(3) Finoncial facilities - Recommendins for loan on
machineries from the Industrial Bank of Yemen and for
working capital from other commercial bahks,

(4) Sales and Marketing facilities- \

Agricultural implements is one of the industries
included in the allotment plan but so far it has not been
rented for this purpose probably because improved small
implements are hardly known in Yemen, The buildings and
plots have heen rented for barbed wires, wire nails, -




metal beds, met 1l doors and wiidows, metal drums, metnl ;]
eleckric poles, etc etc . Aporoximately 300 persons will

be employe' for items nircady nlloted and about 660

persons [or the wholc estate,

The expected s-les turnover by the plots nlready
rented out is 80 MYR / year and for the whole estnte
200 MYR/ ®

It is also proposed to have such Industrial
Estates/ Areas for YAR during the five year plan at
Hodeidah, Taiz, Sanaa( 2nd estate) and possibly at
Dhamar, Ibb and Sadaa.

" The revised list of industries to be establishe.
on priority basis at the Industrizl Estate at Sgna: is :-

Metal office furnitures, wooden furniturecs,
tire retreading, hand batteries, Aluminium doors and
windows, 2luminium tubular chairs, woolen and acrylic
sweaters, hardware items(fittings, hinges) plastic
house hold articles, plastic fili/ sheet, plastic bags,
school chalks, kerosene lamps, locks, underwears, socks,
wooden doors and windows sweets iratches, metal and plastic
buttons, pencils, nails gns/electPic kitchen oven assemblies
ready mnde garments, buckles staples, paperclips, sewing
neéddles, pins, s~fety pins, b=rbed wire, wood scfew,

" assembly of bicycles, exercisc books, spong for mattresrcer
open top plastic drums polypropylene mats, PVC Rigid
pipes, meshed wire netting for fencing , agricultural
implements , canning of driel benns,

The rates of shed hire are 120 YR / square
meter / year for constructed shéds ahd 10 YR 'for open plot

(9) JUMALN TRADING AMD INDUSTRIAL CORPORATION

L T PR

As the name signifies this is essentially »
trading organization, importin; deep well pumps and
manufacturing some on their smnll foundary at Sana-,
Called Juman factory. The f-ctory employed about 20
persons and is said to produc: about 225 deep water
pumps of 4% size and 75 of 3% size per year, —




Tre - ucticl wos s arted in 1972, It also manufacters
cast iron weizhts, They import vumps from USA and Spnin
The ccpital invested is about €.0,000 TSA$ and the v.Iue on
productor. $ 200,C0C, The originnl scheme under the

present project w-s to improve rad oxprnd this foundry.

The firm was alloted svme shads ot theIndustrial
Estate Sana~ as = specinl case. it Tirst they hnd ngre:ad
to take these but later on they backed out. The Government
therefore, decided to have a werishop of their own for
developing an! manufacturing :gricultural implements.,

On their own the proprietors of the factory
have entered into an agreement with a leading manufacturees
of pumps in Cyprus-M/S Nemitsas Industites, iimassol and
have Jjointly commissioncd Middle East Marketing Reaezrch
Bureav Ltd. Nicosia, Cyprus to work out a proposal for
a teasibility study for the manufacture of water pumps.

Since the Jumaan factory was to be associnted with
the presert project this short account of its activities
is given nere,

(10) Raw _materials

Wood- There are no forests in the usual sense
of the word remaining in Yemen. Whatever is left is fost
being depleted to provide fuel wood and domestic form
timbe:~.

A11 inlustiral forms of wood have to be imported,
Such imports hnve risen from YR 2,492 milliéon in 1964
to YR 12,183 miliion in 73 an alramaing incfease of the
order of 46%

IROM SITEfLL. non ferrous metals have all to be imported
in Yemer as at present these are no. available.~ Nor a y
0oil (petrol or diesel) is available locally and has

‘to be imported,

(11) The Labour

The industrinal labour in Yemen is very scarce and
costlv. The skilied labour ir not available and for every
projec: the skilled labour will h~va to be trained prior
to v mplemeutntion of the prnject, This should be onc ol
the miva conditioers in the future contricts or joint

vertioeo o,




The unskillel lnbourers re¢ enrning as much as 30 to 50 YRS
per day wvhich is prob-hly the highest in the developin:

~n: the lexst developing countries, This contributes Inrgel:
to the higher »rices of locally wroduccd goodis than the
imported oncs, A mnsor gets 125 to 150 Yrls o~ day whereas

an expert storn: dresser pr a reinforcemeat concrete fitter
gets bout 200 to 300 7rls 2 day. The iabour problem h~s to b
solved on ~ Hational level, This is perhaps enaging the
attention of the Government

Because of the 1-bour situation 'materials h-niling!

in any industrial venture world form an important aspect and
latest materials hondling eguinment has to be used,

(12) The Joint ventures an- Foreign Collaboration

Many Jjoint venture projects for Yemen c:i-e under
study. Recently a Gov: nment delegntion headed by this
Execllency the Minister for Development and Planning visited
India and entered into three agreements.,

The feasibiiity studies for all projects are ex minc
in depth by the Experts given by the United Nations Incustriz
Development Organization, The unit consisting these experts
is c¢vlled "Industrial Progotion and Adbisory Unit" and is
att ched to the Department of Inlustries, Minis¥ry of Economy.

Some nlans are unserway to introduce at least in the
selectel industries 8.andardization and Quality markingz,

(13) IPCRTS

Inadequ~cy of port f.cilities is a great bottle neckl:
Hodeidah is the only port avuilable in Yemen “rab Republic .
The imports are increasing year after year and one port abor
is unable to cope up with the offtake, The followin: extract
from the 'Industrial Vorid' (Sept,1977 Issue) amply indicate

he situation .

"Ballons carry cargo f{rom ship to shore,

On September 26, this moron, the port of Hodeidah
in Yemen will be the first to try out a n w system to unload
cargo from some 100 sgshipd which have been witing half
a year for n berth in the congested harbour, A helium filled

ballon wit’ o ten ton captcity is winched ashore carrying

¥




|
|

a cargo hozi alon ~ stecl chble guide, The cable is strectch:
betweer o mast on shore 2nl i buoy im the harbour 2 dir oo of
about 1593 feet, The system con oparate apto n distance oI ©
take n week to erect ~nd uses dizsel powered multi-irur vinch
Operctin - costs are estim~ted -t § 23 per freight ton commare
to & 35 for brges ~nad 65 for ielicopters. Lights speed ond
unsworth Inc(30 Vesey 3t New York US..) which Jleveloped

the systen recon enis it for coun'ries with inadequate port

facilitizs, cousing costly delnys  in unlonding ships?®

Tronzforrmaticn Industries

The Extr-ct from the First Five Year Plan-197G-77
to 1980-~81., Prime "inistery office,i€enetral Planning
Organization,

13 June 1977, P. 46 Volume 11~ finalysis of the
status Quo

3.1 Ministry of Econecmy(Industrial Sector).

The intustrinl secuur in the Arab Republic of Yemen
as indicated by the survey reports, is constituted by the
following inst-llations:=-

59 inst-llations employing 10 workers or mor:

211 employing from 5 to 9 worke- s

c==m—— inadditior to 11067 industrial install-~tion
employing --—--- 1 to 4 workers, They are establishments
which cannot be considered -s being on the level of industrta)
activity by international staniards, but they perform their work
in activities some of which are related to the industrial
sector and some dthers representing services and trade
activities,

The number of people working in the filed of industry
and related activities amoun's to 23856 persons, of which
50,8% are employed in food industries and tobacco, 25.4%
in textile industikies, 11,8% in mineral industries, 7.6%

in non-mineral buildin -+ materials industries and 4,4% in
chemical products industries, Their total snlaries and wages
is morey and in kind amounted in 1975/76 to about 107 million
Riyals at an aver-ge of 4497 Rials per worker yearly.

The value of the production of existing industrial
installations in 1975/76 ~t market prices amountod to abont
5/3 million Riyls, distributcd -~mongst the v-rious industrial




activity secters.Fo~2 injustries, textile industries, chemic

als, bulilin: ~~to °I5 RLI‘,&ﬁﬁ“J_prvfucti,ﬁ

Az for thisrsuctivity of the.worker in thesc instals
ations, it amounte in 1375/76 ~bout 23 thousand Rials (%)
in thr five ~bove —-mtione! fields of activity, in - ditionm
to wos? ~i zolder ewellery industries, :Worker productivity
in the chemic2l -1 ° wood products industries and printing
~ccounts for 3,4 70 ie3 the general average of worker prod-
uctivity followed o the building industryy ond metallic
protucts industry.

The value ~dded to industiri l installations in1975¢
amounted to about <55 million Riyals, and partiecipationcof
these installntions in the Gross Domestic Product amounted
to 4,9% in 1975/76 - In addition to this, these installition
participnted in th2 value of exports with an amount of 31
million Rials in 1775/76. This represents 2 proportion of
62% of the total exports of th-t yenr.

Industrial. activity is considered s being concentr.
ated at present i the three main citiess:- -~Sana'a, Taiz arrl
Hodeidnh,

This is due to various factors the most important
of which ~re;

- Concentrntion o7 cavitals and investments, whether of
Governmenment or —rivate in l-rge cities, and Jlesire of the
investors to be n . r the nlace of the investment in order to
ensure centrol thorof,

-~ These thr-e cities represent the main demographic
concentr=tion in ‘e Republic, ~s about 90% of the tot~l
urabn innsbitents nd about 84% of district chief civities
live thorein.

~ Failure o the mnin struwture of the industry during
the first neriod of the iudustry, in respect to electric
energy sources, tronsport »nd communicntion ronads, and woatey
sources outside the m-in large cities,

Positive s les of industrinl activity ~re represented
in the following -
(1) Entry of inve«tors into the ficld of industry as 1 new
economic nctivity ~fter h:ving relie:l! for many years on trave!
and ~griculturae, Tespite entry of the government in some
industrial ventur -+ ns p-rtner, individual investments

>

cre still represeting the 1-rge:t part of the toal
invest.ent in inostril -~ctivity, with a2 value of abrut
2271 milliion Ri~lg 1t the cad of 1975,




(2) Opering of the induscri~l process ian the country on

thc-tecbuSITETETZ:QVQ;utiun in the workd, We mny in this

figla pcint out fhe;EJViucci nechn ical eguipment

in the ii'ngtiies of Puans, plstic” proudets, serated
b3

I

work botiling *

iscuits, hi e ‘irying.
(3) The ‘errce of shill the Yemeni worker has chieved

in indu tri~l production.

(4) Apwearance of womza in the field o7 industricl ~ctivit,

such ng plastic and cextile inlustires.,

(5) Enactment of Law No 18 of 1975, encour-gins and

guaranteeing foreign investments, including the right ‘
of the investor to trrnsfer the net nrofits and capitz 1
sums on liquidation in the s=2me currency as introduce d
in addivion To customs oxemntions on machines, spare

parts and goods requisites,

Most Important ilegntive sides and Impediments.

(1)= Very low pn~ ticip-tion of the industrial sector in
the production structure, nctional product and working
potenti~ls.

(2) sm~11 size of existing industries, -s they are
envoron::cnital consurier industries, representing small
and num.rous productive units where the troditional

crift charncter prevaiils,

(3) Reliance of existing inlustries on the human labour
element, and backwnrdness of fachnologicnl sides,

(4) Low ~uality o production of most inlustirzs, and
manufactu. e of goods not beins bnsad on a y st~nd- rds.

(5) Reltance on the outer world as a main resort for
obtainin~ z.ods regaisites,

(6) Prescnce of unused and idle potentials to a large
extent inicctories, high production costs and high prices !

(7) Unwailinbility nf tr~in-? tcchnicnl manpower

and loc. o geiontific v oo pgement




NGV . shiiaery and incrense of their wenr

. 4

Jespite theip newmes=z boe~use of misuse nnl 1-ck o

-

mrintonance.

(9) Shoriage of the .loctric powers needed,; apd in
particul-r for :cterics which op ration relics or clistric
power unavail-L ity ~7 the fuel necess~ry for thisz 1

nower loc1lly oud necessit  to imnort it,

(10) Lack o com ietion of production lines, short =c of
the necessary mrchinery and cquipment in particul-r I:.food
industries cnd use of prim:.tive means in the manuf-c ure
of some product:z.

(11) Absence of planning for the production . ¢

(i2) Couretition from inp:orted consémetgcommodities zpxinst
local products’

(13) Poor coordinntion between Gove:nment bodies, in
particular inres»ccet to government industrial projects,

{14) Lack o7 clarity of the policy governing the
industerizlization dn the country,” g e

(15) Ne-d far a unified accounting system and calculotion
of costs in most existin - factories,

(16) Necd for 2 system of standards and normal for

governing qu-lity of production,
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Nlnlstnzrfo Seoncmy->Mixe!l Sector Projccts

(1) - trnure Mixing L“ctqrv Prr)ect at Salef

The »roject aims 2% nixing voricus menurces uscl in
~griculturs with coprcity of 55,000 tons of agricukturnl
manuroes,

Sxecution wnd oper~tion startd in®1973/197C. The
project requircs rvy noterinl noest import-nt beiny v -rious
manurcs. “he project will provitie 75 jobs, It is aprsjoct
of the mix¢ sector fo: which 29,000,000 YR hns been nlloc-~
~ted,

The project aims ~t producing insecticiles to combub
insects with = copacity of 2,000 tons. The project require
availabiltiy of certain raw materials most important being
some chemicals neiroleum derivatories., The project will cr
73 jobs, The project will cost 10 million YR, executed by
the mixed secctor,

(3) Praject for = workshon for mnintaining .griculturnl

squirment (heavy trociors) and cnrs in Hodeidah

The project aims ~o¢ maintrining -~nd rep:iring o
agricul ural cquipment ~nd c-rs. Execution starts in 197€
and operation in 1977/73. Thc project will crente 100 jeb
It is a nroject of the riixel sector for which 10,000,000
hns been alloc-tel,

(4) Project for animal fodder fnhctory in Sonals

‘e oo

The project nims ~t eroducing ~nimnl fodider witn
apacity of 4,200 tons, fxecuti~n starts in 1976/77 ~nd
atiorn in 77~ e project will require row materinls a

proteins, Tt will cre~te 9 jobs. The »nroject will cost

1015,000 YRig exucuted by the privaote sector,

(5) ;l=imiry Project for prultry in Snna'a
The project 2ims at producing chicken ani 2gos wdk

A capacitv of 2,000 chickens and 1,660,000 egrs, The project

recuires r-w noterinls the most important being starter

and chiciten feod, Tt will cre~te 12 jobs. |
The cost of the project will be 3 million YR!

executed by 1the iriv~te 3octor,




Proiigets undqgwsppﬁy;‘jffﬁ7/§gxﬁl

’ (T)'?Tr_»ﬁ_”lré Cctory.
(b; Nails, =lugs anl screw n:ils f-ctory. .
(¢) Iren DeoTUcts sseably "i-atl,
(1) Purps Frctrry. -
. !
(e; Traciors ..sscibly Flant. L ‘
(14) 1LLURCTUI OF ) TTOLS
There is 1 lot ~f demznd for building coustru-
ction tools ~luost all of whici ~re imported such as, the .
stone dressers, hanmers, chisel, axe, nitch--nxe, spade,
" wieel barrow, etc. It should bc possible to mrnufacture the

in Yer-en. 'The buildine ~ctivity h-s incrensed comsiderably
and is likely ©o be manyfold in the next 5 to 10 years,

Similarly for -~zrricultural tools inclu.ling
sickles which ~re aldo inported to g larse extent. Secntew
for prunning coffee were intooduced by a Christian Scocial
orgrnization and praved very pnopular,

The fitter tools like pliers, spanners, filoe:z,
saw, screwdrivers, hammers otc. are 21so imperted, With
proper Jigs and fixurces and he © trentment equipnent =11
the 2k ve wonticncd hand--tools can be mnnufactured in  Yemen
A beginninz will be mnde in the proposcd ULN,IWD.0, werk-

shop to produce some of these hond tocls,




APP :NDIX No., 15

PRE-FEASIBIL-TY STUDY CF A FCUNURY PROJECT ilv
THE YEMEN AR\B REPUBLIC.

The developmenit of industries in Yemer. is
is still in its infancy. At present there is only one sma’l
foundry in Sana'a wiich manufacturey some parts of the
deep well pumps. Therefore almost all cast iron parts or
articles used in the Y.A.l\. are imported; which needs <*c
be stopped as early as possible. There is a gool demand
for many cast iron onarts:

(1) At present there are about 15,000 pumps in
Y.A.i; and their number is increasing rapidly. The Agric-
ultural pumps are in great demand because a farmer or the
owner gets back his investment in pumps within two years.
The domestic pumps are also in great demand and the impel_z:
the impellar casing pilleys etc, are all made up of c~st
iron.

(2) Ther= is a great spurt. of construction acti-
vities in all cities of Yemen and, therefore, a great deman
for stone workers Land tools such as hammers, axes, adezes,
chisels, cement blocking making machines,wheel barrows etc.
All these tools are imported. For the manufacture of these
tools high carbon steel (with 0,4% to 0.9% carbon) is requ-
ired, If in the second phase a heavy forge and a power przag
is added to the foundry some of these tools can be manufact
ured if suitable scrap from old automcbiles etc. is availab

(3) Agricultural Machines like maize stellars,
fodder cutters, trzctor wheel or chassis weights are made
of cast iron,

(4)Manufacture of weights and measures like one
kilo, half kilo, ard Quarter kilo weights.,

(5) In every Yemeni home there is a tool. for, grin
ing and mixing spices for cooking-~this tool is made of cast
iron,

Thus the demand for cast-iron articli .3 is
there if some Jobbing type feundry is established. At prese .
there is no scope or a produdtion.type foundry but mayract
need it after a period of about 5 years to manufacturs
parts of oil-engincs power-tillers etc,




The Jobriing type fcandry is one where the customer supplies
patterns and the fo mdry produces goods == ner those » ti-

erns.
AVAILA3ILITY OF SCRAP TH YIMEN
1970 1971 1972 1973 1974
284- Metal 13,000 247,000 22,000 186,000 200,000 1.R.

Scraps BExport
(Source Page 83, T ble 37, Stastical [ear Book, 1976 pu.l-
ish2l by Central © anning Organization, Yemen).

That means ‘uring the five years if 1970 to 1974
Metal Scrap worth 68,000 YR was exported, Probahly there
is much scrap avai able especially in big towns and citiec
like Dhamar, Ibb, ' arib, Taiz, Sana'a, Sadad? Hodeidah,
Mokha etc, provide: arrdngements for their collectio: in
made, The public w vks department which constructs r-ads,
buildings etc, car be a good source of scrap and tney can
collect it at conv niant centres to be transported to the

" proposed foundry.

Regarding r. n-ferrous scrap, its collection would
give work to poor -eople, They can collect old locks, brass
bronze, aluminium -ans and foils, zinc etc, which could
then be supplied t» the foundry,

Much more c:rap is likely to be available in future.
if we consider the trend in the use of machinery of every
scrt that has beer imported in Yemen, The same machines
would require for repairs many cast iron parts, The follow-
ing extract taken from pages 86, 87, 88, 89, and 90 of
Table No, 39, Impc ~ts by Values and Quantities 1973-74, frc»
the Stastical Yea: ook 1976 Ly The Central Planning Organ-
izetion will clea: ly show this trend:-

On a modest scale this scrap supplemented by import
pig iron would be able to keep a small foundry of 3,000
tons per year goirg, Later on, if more scrap and raw mater -
is available one 1ore cupola can be added in the second
phase of about 2,000 tons capacity per year making the
total capacity of the foundry as 5,C00 tons per year, This
will be more econmical than installing a bigger cupola
in the beginning itself,




Site Commodity Unit 1973 1074

Value Quantity Vai. Que
in oooYR in ooo YR
67- Iron and Steel ooo 12,010 - 31,765 -
673/ 2~ Iron wires 112 - 147 - !
673/3- Bars and rods ton 7421 7303 20,141 13,57 :
674/1- Iron sheets a 1614 1272 4,18> z,01:
68 - Non-ferrous metal 2,212 - 2,89 -
682/2- Plates and sheets of
copper Kg. 18 2192 2: 2,00
684/2~ Aluminium ton 1,093 228 1,565 359
689/9-~ Other non-ferrous
metal 91 - 6> -
695 - Tools for use in ‘
® hand 2 1,924 - 1,642 -
698/11~ Locks Nos. 1,303 - 574 -
711/5 - Internal combustion
Engines " 571 270 5,500 1,00
712/1 - Tractors " 969 63 1,116 6
712/2 - Other Agricultural
machinery i 788 978 2,104 L4
715/21 Turning latre machine I 209 405 225 2
719/21~ Agricultural water
pumps i 4,313 3,479 6,258 3,38
718/6t2~  Welldrilling
machines o 186 53 78
732/1 - Passengers motor
¢ cars " 10,252 1,344 13,250 1,3
732/3 - Lorries and trucks " 8,741 351 13,103 7
732/8 - Spare parts for cars 12,588 - 16,772 -
732/91- Motor-cycles n 2,076 2,16 5,326 3,0
732/92- Spare parts for
Motor-cycles L 546 - 1,643 -
733/911-  Bicycles " 276 1,496 473 2,7
733/12 - Spare parts for
bicycles i - - 120 -
733/3 - ihweel barrows W 28 480 2 z
719/52 - Carpentery machines" 259 46 418
719/9 -  Spare parts for |
machines " 5,046 - 8,438 -
718/51 =  Stone hreaking machines 25 3 33
718/51 -  Brick manufacturing machines 95 22 27




PROPOSEL: _"JASED DEVELOPMENT PROGRAMME

(1) First Phase- Installation of Jobbinz f:unc %y
(first 3 years) of 3,000 tons capacity ve:
year,
(2} Secon: Phase- Installation/Expansion c ' th=
(next 2 years) foundry by installing a cup: -3,
of 2,000 tons capacity y = :'~ar,
to make overall'.capacit: »f .ne
foundry as 50,000 tons ; r : »ar.
(3) Third Phase -~ Adding a small non-fer:vus 3ec-
(sixth year) tion to the foundry,
(4 )Fourth_ Phase .~ Convertion or Expansior. of the
(sixth to 10E§ear)foundry to production instead
of Jjobbing when pumps, powcr-
tilkers, oil-engines are min-
ufactured in Yemen,

THE POWER SPECIFICATIONS in Yemen are 220 V, 50
cycles, single phase OR
380 V, 50 cycles, three phase,

And suitable foundry equipment 1s availalle Irom
any industrially developed nation in the world. It woull
be necessary to take automatic modern machines and alse to
give highest priority for training of the personnel in
handling the machines,

The construction of the cupola using steel cieet
and fire bricks and the shed is likely to cost about 1C¢),00)
US$., The foundry ecuipment and machinery (about 18 :in rum-
ber) as indicated below will cost CIF Hodeidah about 1,35,C
US$ (based on 1977 prices and increased to get an idea of
prices in 1978-79,

(1) Jolt Stripper Moulding Machine - 2 s:ts
(Model TL~25)
(2) Jolt squeeze Moulding Machine = 2 s te
(Model F-2A)
(3) Belt Conveyer - 1 set
(4) Bucket Elevator - 1 sot
(5) Sand Sifter, Model (VSS-IDS) = 1 sat
(6) Sand Storage Model (55-164) = 1 sot '




{ . 3enc Mill, Model (IS--54) - 2 sets
© 3¢ ¢ _Blender, Model S.S.R. - 2 sets
M 'rl Mixer, Model(NSU-2D) 1 set
(- Ji—ing Oven {with oil. burner) - 1 set
(1 . Jv:rhead crane (capacity 1 ton) 1 set
(** - Lecle model GCL-05% - 1 set
(' El ciric panel - 1 set
" Az Comrressar - 1 set
Jevdging box for nead - 20 sets
Loolenlciag box for pul-ey - 30 sets
C. Monicding flask foir flayes & - 4 sets
Meoliing flask for impeller - 4 sets
(Z.urzc By the courtesy of the Industrial Estste Develooment

A bty - Quotations (Date - May 237%, 1977) by M/
'reiirg Co. Ltd. 15-17,-2 chome Nishi - Shinbashi,

~-a~- KU, Tokyo Japan, - Telephone - 501-8981, cable

aduress . hcemakisan Tckyo, Telex ~ J23362 ACETRADR).

"he above quoations were received by the Industrial
;o2 Development Authority P.O. Box 538, Sana'a., Other
gu-nilenge were also received but after studying the designs,
ip. carncities of the machines, the above seem to be apo>ro-
ni-te “cr a small but modern foundry hence they have been
v s aisd above, These machines are manufactured in Taivan
vy 73 oiwan Shinton Machinery Co, which is a joint veat-
£ '1/S Shinto Kogyc t¥.K. in Japan, It is suggested that
o Liroctor General Tndustries when he visits Japan mev
t: sec these machin's and examine the possibility of
rrexzn firm collaborzting in establishing the foundry in
150000,
'h» raw m=terirle required except for lime and zvail-
ot will have 1> w2 imported:-
) ‘oundry Ne,1 grac: pig-iron (high marnganese 1 to 1.5%
nigh silica 2 to 2.5%).
S 1) Zoal
i 7) Yard Coke
2} ‘iculd and Core 3and (may be available on the Rec Sea
“rast).
fapan imports a 1:t uf pig-iron from GOA (India, and
= 1 aboration with “he Japanese firm is possible, thay
o iivart gome te Tamer, Or it may be obtained from ary
e oy sountry,




T - - ~t-L co=st of the foundry including l:ind, bu:lding..,

eCdjmert etec. is expected tc be 300,000 Us$ nd incl' ‘ing

cr vears stock of.raw materials and wages of wor¢ers 1d !
s. 2vvircr, woter and electricity cost it is ostimatec to

ceo o 50C,000 US$ for such a foundry project,




APPENDIX NO. 16

A Lo FOR ESTABLIZAMENT OF s WORKSHOP UNDLR THE UNIDO TECHNICAT
ASS. TANCE ‘
4 .+ of the Projuct:

Devongtraticv Filot Engineerin,, Workshcp fir Assenmbly
wnd e afreture of Lrieulture touls, aninal-drawn implements,
hond operated ajeicuituzal machines and allied siuple products
with repair and ncintenance activities,

R O F TR~

- Identify suitadble agricultuzl inmplements, field
test *‘hen, nodify them to suit local conditions, 1

- develcpuent of lcecal technical competence.

- Train faruz wechanics and village artisans,

. - Assist in the utilizaticn ¢f lccal row materials

or scrans whenever feasible,

-~ Act as a catalyst in local monufacture ¢f suitable
simpl. lebuur saving implements and machines and

assist in future rural industrialisction,
~ ‘eveluprent of lucal entrepreneurship.
- Bxtend reyair and neointencnee services
- deve.up 2 pilot demonstration scheme as $he neuclewv

for future transfurnction inte a vialable courercisi
plant which c.uld serve as 2 nodel fur future estabt
ishicnt .f such suzll pluints in .ther rural arecs.
- Tc or*win quick results, implementation of a special
‘ s2ll part of the pr.ject as detciled in Re2,

3 DPURATICON:~4 years (one year pre-project activity and three yeay
cperatiun activity).

4 SBIGPLLGHTS OF THE PROJECT:
(2) The irmediate cbjective is to menufacture a limiterl

nuster of inproved asricultural impleuents and tool

for smell terraced farus in Yeiun with succicl #

reference t.. tiic existin- accepted nceds own o
+priority baosis,




(.} Thi. intregrcted .x.jest ainsat the establishment of phy-

sical facilties fur pilet Zeoonstration conufocturin of sinile

amriculturcl ionleients, trainic  the loccl personmnel (Pren

cecl.onics and attisors) ond initate prelininery activities

towards stre tenin, .f 1.¢:l disi n develu_.ment and zdapticn

copabilities of lucal pecsle t. facilitonte prcducticn of new

or imported iupleients of found useful durin: field trilas,

(¢) It pruposes t. 2stablisi a practicz: 2nd diret link between

the neels .f arriculture ian Yemen, with zpricultural t:c.ls z2nd

irplenents os o8 i-pertaut 'input! for in.reessin . a,riculturzl

production and the need for industrizlisaticn with ‘emphasis

on gpproprizte technileoygy transfer,

(d4) This sucll canufocturing plant als. ajms ot the establisheernt

of reyiir and wo.intencnce units througn inte ration of equipnent
' (nobile units).

(¢) This project alsc airs to be the neuclecus at a later date

f r» trainins of local artisans and thus catnlyze rural indust-

rialisation ¢n small sczle to help the majority of small farmers

in Ye:.cu.

5« RECOMMENDED LOCiL EYECUTIVE AGENCY

Apprcpiate Secticn .r an Agro-Iundustrics Corporaticn under the
Directcr Gencrzl (I <. stries in the Ministry of Economy,

"®= RECOMMEND:D LOCATION
In the Irvustr: 12 2te ot S na'~ (Tv  sheds wculd be reguired

for this purp.se) S+ a's is a ;cod lecaticn beinz in the heart
of an acricultural c.untry. The sheds are alsc readily aveilable,
' Initi~l aectivity will pertain t. swall inplements and touls
and not troctors which could be lcoked after by .rivate dealerc.
I. t+ e secund phise poweretillers weuld be included after making
a detailed feasobility study.
7= ESTIM.TED UNDP IPUTH:
(&) P r¢lininory Missiun 4 /m US. 10,000 the present repurt
is the repert of prelininary mission (Tre-project activity
(v) OPERATIONAL 4QTIVITY
i- PROJECT MillaGER:
AGRICULTURAL EMGINBER __
ii« W rkshop Eninecr
(Mechanical) 4 .M 86,000

iii= D.. ‘'m and develcguent

6 n/f 151200

A .. ettt o O -

En;ineer 24 n/n 96,000
ive 4 UN V.lunteers

S ‘ ‘ ‘ ‘ Sub Total:= 353,200

m——. . o AT————

A




(c)- (1)- Pr totype saiple injleients, designs dr~winzs as
per list riven by rrelinin-ry Missicn 30,000
(Recc:r endati_ns ¥C. to N0 Pl.as. :ee anmexure 1 to
this schei.e
(i) - 2 . %ile ¥ its/fur reprird raintenonce and one j
] '

cne t. bte licates in T-ig and the <ther in Ibb, Both

Jeep

are ingortant .Lgriculturnl G vernurates., T ¢ third asricultural
arez of imp.rtance is Tihara plnains, But there Wedi & rdud prsject
for 1-nd recinuaticin, Gu cishe Experimental farr and henvy trzctoyf
and autuncbile Repair worksko» under Korean iid ~re availatle
hence the twe molile wourkshops have been reccunended for T-ig ond
I'b ereas,

(iii)= W ~kshcp Machincry

' (4. per Aunexure 2 t. ti.is scheme ____  12., 00
(iv) T sting . uipnent including

dynoconeters, etc, 20,000

Sub=Txtnl1 210,000

(d) Observation T urs and fellswships (The observation tours
are for higher o~ffices like the Directcr General etc.. to
countries such as P~ ..stan, India, Jopan etc.. for abeut 4
weeks 7,000

= @ fellcwship for ccunter-part officers for 3 to 4

nonths con inplant training 14,000
preferably in Pakistan, India, J:-.pan.
' Sudb T tal 21,800
(e) Short tern ccnsultaonts émn 99,000
as per proposal given in R-2 for obtaining wuick results
(f) I:itial Raw=.atcrial 16,00

Total UNDP Input 700,000

G _vecrnment of Yemen arab Republic

(1) L~-d a 4 Buildings -———-—Two 8heds in the Inijustri-l Estatc

at 3 na'n

|
|
\
\
|
Recci..cnded Contriluticn frow the
(v) G_vernments @ounterparts - “ne Engineer and 3 mechonics pases’ \
frem vocational trzinin. schocls,
(3) Rov= aterizl su.ply - (steel, wocd, etc) US' 4,000 a year
(4) M-intenance, Electricity.water etc, 12,000
Us8 2,060 a year
- for 3 yeurs 6,000




~
N
e
1A%
1
s
[¢]
(&)
4
ot
[B]
bt

2t I8 5,000 a year
fur 3 jeors = 24,000

—— e e = e SE——

T tol: AL,009
B evscs of (1) ~nd (2) » v
. proxicztely  -- 54,000
T tal Contrituticn froz the
Government, 100,000

. ceme . —a e S G ————

ANNEXURE 1
4LIST OF PROTOTYPE (SAMLPL:) AGRICULTUR.L TQOLS_IMPLGMANTS AND
POWER DRIVEN I,.CHIN.S T0_Bi (BT.INSD FOR TRI L PURPOSESE ONE
® ITEM OF E.CH

(a) MANUALLY OPERAT.D TOOLS
- (a) W nnowin., fan
- (b) Wina er
- (3) Mnize sheller
- (') Cotton stzlk puller
- (§) C »f r fodder cutter
- (6) S ft centre steel serrsted sickl.
- (7) Wheel hce
- (1) Hani seodedrill
- (9) S.c '=treating drum
- (10) Secd cleaner
(11) sprayer
(12) Duster
(13) S il-gun

(1 ) Prunnin; and ,raftin_knife

(15) Sae~tcur - Single and dcuble lever
(16) Hedrse shear
(17) Fruit plucker

(13) Seedlin- transplenter

(19) Crean separator-alfz laval
(20) Butter churn

(21) Butter worker

(22) Suall incubotor for poultry




- ('3} Midern Beeenive with froocs
- (:) Cuntrifu_zl hoacy uxtrocior
~ (#9) Peultry feoeder

- (2§) -

(B) .NIMAL DRIVIN IMPLMENTS

- (1) Sin le anincl plcu h

- (:) S 211 turnwrest :culd b.oard plough
- (3) §-11 rdger pleuh

~ (4) Steel bladed haorr.ow

~ (5) Steel bladed hce

= (6) AKOLA 1t @ for cotten

= (7) MrcC rmic Adjustable cultivator

- (8) MultiJuryc;c tLol bir with pleu.h rid,er znd 3 row seed=drill

=.(9) Bund-foymer

- (10) Suilescoop wr scraper

- (11) Terracin il

- (Hé) Lev:ll.r vith steecl prun.s

= (15) T row an@ thrce row sced=-drills

- (14) Sirgle row cottin plenter with fertilizer attachment

. - (15) Stune threshin, roller

-= (16) Olpcd thresher

' POWER=DRIViss MaCHINSS

(c) 2ou

= (1) H. vy duty cultivatoers

= (2) Scrrifier

= (3) Sced-cum-fertilizer drill

=~ (4) Seed=cun~ fertilizer plonter fur cotten

1]
—
w
~

Tr:qpur wuanted fulder cutter for durz stalk

]
F N
o
~

Tracter .ower wiuent thresher

L
P
-3
g

Power drivern uulti=cro, thresher
'(8) P_wexr tillcr wi.th all attachuents (diesel) ® t¢ 10 H.P, £ r

v leushing, horrowin,, boein,, sowin , Lowing, trailor, puop

sproyer ond rotuvotor, !




- (2) P wer_tiller =ith =1l above mentizned (Petrol) 5 to 6 H.P.
nttach..cate

(1¢) Lirrt  w o tiiler

(11) 5-'* ali nin Itzlian P owor tilier £ workdiv: .n sluu.Se

(12) & troctor witi: _ffset inple..ents fir werkin  closc to the

terrace tank.

(1,) Low lift ni.h volwae pup

- (1) 2etete 1 owtor (G mean noke)
- (15) Roal=R ller (using heavy trocter)
- (16) Cerbine Harvestur

(D) HiDR.ULIC, WIND POWER OR SOL.R PCWLRED OR OTHLR MISCELLANEQUS
MACHINE

4 (1) H Aravliec Renm

(2) Win® i1l i.strdlicn type with pluncer .unp
(3) Soclar water heater

(4) Bio~-zos plant

(5) Bcne di ester

(6) C ~!=dust pallet uakin_ :achine

s NNEXURE 2
A LIST CF_WORYSHOP EQUIPMINT

4. propriste priceif. "

(1) A conplete set of carpeniry.hind .tcols. , 000 K
' (?2) 4 c. plete sct .f tlocksuiths tolls
aleny with Heortl, Ll.wer, anvil
ani sur~;e tleck 10,000

(7) & ¢ rvleie st of tinsuithy tuols

M
incluiin~ sheet tendin  wmachine ——— » 00
4) A » nplete set ¢f [itters touls ——— 5,000
7 4 ’

(5) 4 complete set <f tuuls fur brazin,

and pipe werk — 5,000
(6) One Oxy-acetelelyme .28 yelliny, set ' _ 5,000

(7) Oue clectric arc-weliin set with

t.ansforior anld acccesscries 10,000
(8) Two Drillin. machines, pedestcl and wall 6,000
(9) Or.- Pedestal ~rindin. m~chine 3,000

(1) 0 hend cheer f.r steel. ——————--—-~— 1,000




11)
]
(13)
(14)
(15)
(1)
(17)

(1)

Or¢ . @ hacksaw -
One power ogeratel cuncinin  and shaorin

nicchine

~

5 11 sized f_unlry 2gqui.ucut —————n-—

Cne ' 1f* portatle aenl ti ls———

C up-l. 2rds, tc:l-b.xes, werk Lenches

vices
T ancpurt, pcciii.., insurance fur cbove
nachlines - ———
In:tallation chzorzes for itews NO'S
B,7,10, 11,12,13 etc,

Miscellaneous Expenses —

2,000
10,800
22,000

500

20,000

10,00

74500

Total

125,000
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(2) Previous work done in this linc

t3) Use of Power driven Machinery on bilsteral projects
and Government f.rms. ’

(&) Use of pumps for irrig-tio- -nd for domestic w:ter suppl

(5) £ Questionnaire to tractor delers

(6) Berspective Planning

(7) The lists of Prototype (sample) agricultual tools,
implements and power driven machincs which look promising

for use in Yemen

Annexure 1 - Questionaire to tractor dealers

(1) INTRODUCTICH

Wle have nlready seen the Agricultural and
Industrial Situntion in Yemen in Appendices NO's 13 and 14
respective:y. So also we have studied in Appendix NO.12 the
types of indigenous implements and tools used by the Yemeni
farmers amd tje nosition ¥ availability of power in Yemen.
Now we can give attention to the progress of mechanization
of agriculturc in dnta reiardine this has already beerr mentron
ed in the report and need not be repeated. At present the
mechanization of sgriculiure coufines to the use of tractor
and pumps. The use of other implements and mac, nes is rela-
tively insignificant, The following Table gives the figures
for tractors as 776 and for the pumps 14374, though these
may be nearly 1% to 2 times more. Due to lack of repair fac
ities at le~st one third »f their number is said to be out
pf order, During the Tirst Five Vear Plan period, the target
is ‘to import 3,000 tractors or sbout 600 tractors per yesr.
This in short is the prosgress oi mechanization and future
prospccts.

IMEORTS OF AGRICULTURAL RUQUISITES 1966-1975

{Source - Table 24 St.sticul Year Book 1976- Sixth year-
original source: Central Benk of Yemen)




——— -

e e m e e s aaa

-

Pestic”

Year Tractor Agricultural Fertilizer
Mumnoers nu. 0, ___Tons . tons

1966 A0h . 230 . 50 e
1967 . 2 IO, e e e
%68 .56

1950 U

1970 2

1971 SRS

1972 b6

1973 63

1974 63

1975 114

(ninemonths )

Total JT76 AT e —

(2) PREVIOUS YORK 1O IN THI: LINE

Ye have alre-dy described in a2 rist form in itom
No. 1.1.3 (Introduction) the findings, =nd observ-ations of

(a) R, C.i, Downing.

(b} Mix. Osten.

Theretore 1t siced net be repeated here.

“inilorly a swamary of worl done at

{a) T™he Jest Cerman Plant nrotective Centre,
Shoub, Sana'a

(b) The Agricultural Mechanization on centre,
British Project in Taiz

(¢) and the progress made by proposed project
of a Repair Maintenanco worksnop for tractors and cars
under the MNorth Jorean Aid at Hodeidah has been m entioneet
at respectively

(3) Use of power driven m chinery on bilateral proj ects anc

Government farms such as at

—

(2) Wadi Sord.? Land Reclamation project.

(b)
(c)
(d)

Gumeisha farem, near Hodeidah

Viadi Zabid bxperimental Station

Aussefer: farm, Taiz and »lso other Govern-
ment farms




() and for domestic water
B and would incrcase in
futurce. Thore is however necessity to regulate in sone
way tho usc oF the *murs in too much proximity otherwise
' the ground wrter lovel may go d-ngerously low as his

been a2lre~dy aoonuenin o I s0me LIC2S,

211 puwnps ro frasinlled in the existing or now
hand dug wells, Avers:o . area irrigated by 2 pump is 10
to 12 ha.

Since pumps ovmoers regeive at least 50% of cnch
crop (75% of them arc also the landowner) some ownars
have been able to reccup the cost of the pump and inst-
allation within 2 ve~rs., This has encouraged the trad-
ers and merchants with c¢apital and 2vailable to invest
in pumps and has cused lznd values to rise tenfold over
the past 6 yesrs <o ~bout YR 30,000/ a ha for top qua-
. lity 1-nd.

Village water supnly There i:s merit in standardization
Present- shaft driven turbires requires large holes
Change to~ Mono 1lift of positive displacement pumps they are
also cheaner,
Some hand oper-ted pumps of positive displ-cement
type (scrow on piston) need to be introduced
Power Hints -- 2ircool:d dinscls Teter lister,
A centrifugal clutch is fitted to ecach engine to ecxtend life
and instnlled in powoer horsc.
Cost of =gtnblishin.: and naintnaining a water supply
unit for 2% veors i= about (2 1 million (68 installations) bes
" includingeapt~l works {tani.s, towers etc) - YR 5,5 million
Training ~nd purmp m.intennncce DMobile units rquired,
A1sc a local workehop for undertnking routine service
and major repairs,
(5) & Questionnaire to main itractor doalers was circulnted
as shown in Anncxure 1 to elicitate informetion on tractev
drawn implements ote, wnd by personal contact some of
the inform~tion was obi-~ined,
Based on this m»in obsaorvations are
(a) The use of tractors Ly the Yemeni farmers is increare

rapidly.
(b} The farmers profer for prestipe purposcs higher horse
power tractors 75 to 9u il.D.




(¢) The dealers ar- i ¢ res =~ 07 ooteblishine worishop
for repair and miintensnce,

Wd; “hey are ceous.oicne od giving service to the farmers by

way of rrpoirs cnd mainton-nco,

(e; There is uraont ncoed to train the tractor oVCT A EOTS .

The denlers are 7illing te coorer-te in any training prog-

ramme 7s was arranged uno rothe FAOQ, Industry Cooperation i

1970-71 in which 5-6 acailers took ~ctive p-rt.

{f) Therc is nued to publis!: operation and reprir manuals

in Arabic language (a beginsing has boen made -t the fgrice

ultural Mechanization I'roject (UX Govt. in Taiz},

(g) At present -bout 12 to 20 different makes of tractors

aee being imported in Yemern. Obwiously this needs ©o be

limited now in the intercsi of farmers,

‘h) Custom hiring of tractors for ploughing, threshing is

increasing.

(i) Recently 8 to 10 small horse powcer tractors (fomr whee?
. having 12 to 14 horse pover have been sold indicating a

demand for them,

(3) Suit~ble tractor tyres be used

(k) Suitable tr~ctor wheel weights be used

(1) Correct typ>» of catagory 1 and 11 mounted implements

need to be used

(m) The farmers nostly purch sc the tractors in cash_

211 thesa obsarv-otions ~re important, Seo far no partic-
ular efforts have been m-de for ~ffecting modifications
in tractors or implements Lo suit loeal conditions, NNor

is there any concrate progracme for progressive manufactur

of at least the simple implements such as cultiv-tors
A 5 ?

. trailers, levelling bl~decs ctc. Proper fiecld demonstrations
to show correct use of troctors and mitching implements sh-
ould be arranged. With the increase in the use of ractors
all 'safety' precautions shiould be t-kKen to avoid nccidents

There is most urgent nced now to nake 2 detailed fca=-
sability study of the usc¢ of Power-tillers (walking type %
tractors of 5 to 10 il.P. and of small four wheelced tractors
3f 10 to 20 H.P. which cre likely to be the main stay of
agricultural power in the near futurc. Highest priority
should be given to this so thnt no time is lost.

(6) Perspective Planning

The Government is awar: of the usefulness pf the mech:
nization of agriculturc and hsve rightly considered it in
their perspective planrin<g and long-run objectives s given
below. They cover both rog.arceh s well s uses-




sgriculturnl Techanization
— . and, long run objectives
Source;~ The First Five-Years Plan 1976-- 1977 to 1980190
L

Yolwne 111, The General Cbjectives ~nd Strategies, tho

In the sphere of

PRREPHCTIVE
PRRSPHCTIV:E
LSS ST

ohjectives of gsoctors nnd Departments aud their stratogic
YAR Prime Ilinistry offic:, Centr~1 Planning Org-nization)
L 4 . N
Research Plan p. 27 ~ “Carrying out experiments on ngricul-
turel mochmnizution undur Vemeri conditions and reaching
certain results in this connection in order to overcome
manpower shortage,
Mechanization Objectives (p.33 to 36) :-
(1)~ Defining thc mechanical agricultural operations releva

for lands 2nd virious crops.

(2)- Defining thc suitble kinds of matching and cquipment
for corrying out the mech-nical agricultural operations.
(3)- Improving the ~ron, the shiape and the levelling of
fields in Tihamn Vallevs, in order to improve their irrignat
and facilitate the tise of wichinery in them,

(4) Expanding the introduction of mechanization in agriculr
within the limits of economic and social variables, in ordc
to recompense the excoeding agriculture operations in the
rizut way, thus increaszing production and reducing its cost
(5) Full control over the import of agricultural machincey
and equipment, trading in these machinery and guaranteering
their mointenance.

(6) Creating trained cndre capable of working nnd maint air
machinery in the private nd puhlic sector,

(7) Raising the standard of using agricultural machinery ancl
equipment,

Definite Objectives of the Plan
~ Incre~sing the introduction of mechanization in agri-
cultural onerations of suitable quality,.
- Improving the cfficiuicy of using agriculturnl machines
and equipment
- Importing 300 tractors of proper kinds during the year
of the plan.

THE STRATEGY

(1) = Streghtening th technicnl staff working in agricultuval
mech-nization by qualified nersonncl of different levels.

(2) - Carrying out experiments and technical nnd economical
studics on *the mcninery under usc,

!




in order *to ev:luaxt. ‘hem ~nd dotermine The suitable. kinds

of thzse mechinzery,

{(3) Introducing new ~ricultaral machines and cquipment, ard
carrying out cxrericnc2s on them in order to detormine tholy
suit~bility ond carrving out the necessary alt:rations -.on
needed,

(4) Carrying out cxperiments ‘o determine the proper wmechamed
agriculturnl opcrations for crops amd various Jlands, in the
plantations of Government and in former's lands,

(5) Carryines out technicnl ~nd economical studies on the
development of the 2r:za, the shape and the lewelling of ficlds
in Tihama valleys, and setting up pioncering projccts in
this field,

() Est~blishing two centres for training on agricultural
machines and cquinment, The first in taizZ®in the first ycar
of the plon, the second in Hodeidan {in Jummeisha farm) in

. the third yeor pl-un. These centres will be used for training

l-bourers working in ~griculturc mechonization, drivers of
tractors, in priv-te and nublic sectors and will subscribe

in training extension worlkers,

(7) Practicing explanatory guidarice -nd applied exerci. 2s

to guide and convince farners to the importance and pract-
icability of agricultural of agricultural iiazchines and cqeu -
pment through ~griculturnl machines and equipment through
agricultural credit, especinlly in the sphere of small mnchnes
for harvesting, threshing, winnowing and mechanical hoeing.
(8) ~ Tncouraging tho establishment of agricultural machines
Co-operatives to rorder services to farmers, especinlly with

. machines which they -~re un~ble to acquire,

(9)= Helping f-rmecrs technic-lly to choose the suitable
vumping units,
(10)~ Encouraging the import of necessary -nd suit-~ble
agricultural mnachines and equipment,
(11)-~ Organising thc control over the import of machines and
cquipment to gu~r-nt.e thce import of suitable kinds, and
availsability of spare patrs ~nd maintenancee,
{12)- Concentrating on developments mechanisation in Govern-—
ment plontations especinlly on Sordud and Jummeisha to becorme
a2 progotype for guiding farmers ond Co-operatives,
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(13) - Ensuring Co-per=tion 211d co-ordination between pnriies
working on ~zricultur -}l r:so.rch and experimomt Tion i - rte
ies working on exmiriment.ntion in agricultural® machiner¥,
(14) - Encour~ging =sovernment ~nd privat. workshops to mak&
some agricultural ~~chines and eginmont locally
(15) -~ The lists of Prototvpe (sample) ~zriculiurzl tools.
implements ~id po or driven machines wiich look promising:
for usc_in Yomen ~nd which the ixpenf.has prepared to be obta-
ined for trial purposes through the UNIDC technical ~ssidgtan@e
are given in Annexurs 1 to Appendix 16, and sketch:s
A brief description nnd shoetejes of some pf them are given
under the chopter Recommendations paragraphs 3.8, 3.9, and
3.10,




A v

b

o«

v

N

AT ITINN T
Axi‘u'~;.i._a.'\LIR;‘4 1

e A - -

5 Questionmoire te fractor Dealers |

“

December, 187

4

From: _ .
IR, D.N, Kherdekar
UNI Expert attached to
the Iiinistry of Economy
Sanz'a - Yemcn rab Republic

To

Sir, i
Having leoarnt th-t you are 2 premier dealer in
tr-ctors drxn implemcnt: / nccessories, your kind
assist-~nce is being sought for compilation of relavant
d1ta rogording the use tractors and tractors drawn
implements nd machhras in the Yemen Arab’ Republic,
It will be very much wworeciated if the ~ttnached
questionnair.: is fitted up and sent to the undersigned
anearly d te. The inform-tion is required for preparing
a report on “Mehanization of ~griculture in Yemcn®.

Latest- catalogues and current price lists of traet
ors and implements supnlied by you may kindly be scnt
2long with the questionnaire,

Two copies of the proform are being sent so that yva
can ryain one and one may plaeasc be sent to us.

Thanking you

Yours faithfully

..
D.N, Kherdekar '
UNIDO Expert attached
fo the MInistry of
Economy,




TRACTIR

—— e -

1-, Number of tr-ctors of v-.rious sizos ~nd tynes b

imported nd sold so far .- - —_— e —
2=_ Commont on futurc prospoects of sale o Y
of tractors du-ing next ithiree years
1570 "
1279 - e —
1930 __

3~ Tyre sizes (Rear tyres) ------eee e
4~ In the catalogucs is +the BHP mentionrd
o

or_draw bar H.P.-9
5- Is H.P. corrccted for high altitude such
2s Sana’‘a which is about 7,000 ft. above sea level?

6- Comparision of 35 HP tractor -nd 60 HP, tractor qnd 8.5 t t
tractor i
‘ Regarding:~ Prices of tr.ctors 35/40 60/65 80/ E
Priccd of 3 popular
implements e
( pleasc mention only about

machine equioments) ot |

Fuel/lubricagion charges/hour

7= Arcweights ~dded to ch .ssis or Wcels-
no, of kgs ¥
Price ?
8- Position regnrding quick moving snare parts
9_ i} i Slo‘v'\/ o it
10 Any lMobile repair workshop with location list of
. 1list ¢f main machines,

IMPLG D5

s hael s sew-a-e s .

1= Three most popul~r implcments which ~re in urgent demand
Qe

2~ Three next popular implements

2 TS

A R BBt 4D b Sl b Bl Bnh 5 v B ks B eemm—

b

L e O o N e P S

Cu

3= Any tr-ilcd implements 7
4 Mounted implements cnt~gory one ?

ond cat,govy Two . implemments ?




G ro T oo o iy to -t east nros, osively

Manufacture or assemble any

impl.ments in Y men =nad which?

6- Any entirely ncw imploments which you provose
to introduce in Yimen?

: 1= Have any field demonstrations been held?

2- Has any cpernation ~nd service
liter~ture been
published in Arabian
language or cyclostyled - names
(copies may plense be attiched) ;

3=~ Is there an agricultural Machinnery denlers
‘ Organisation/Associatirn in Yemen
or
is it 2 part of the Feder~tion of Industrialists,

4- Any ‘'safety' problems noved in Y. ... R. for tractor operatio:

5=~ Has any m.dific~tions or rese-~rch or testing etc...been done
to tractors or tc implements to suit loc:.l conditions ?
or from your ficld experience can you make any suggestiow

6- Are there any special problems noted
which requires urg.nt attention ?

7= Tractor and implement hire-charges per hour
in Yemen r2b Republice..eveveseceeses-se.1=-Ploughing
‘ 2=Cultivating

(harrowing) ___
3=Transport ___

L4=-Threshing

5-4ny other
operntions__

8~ Monthly salaries of (a) Tractor Opcrator
(v) " Mechanic
Werkshop st-~ff i~ Welder
ii- Carperter
1ii- Blacksmith
iv- Fitter
v~ Foundry worker
vi~ Patter maker #




9= Bricf descriptica of scrvicing

feiliti.s ~v-ilnble

10- Have the rep2ir moechnics been trained?
Whire and for how much peried ?

11= ire there any pl-ns for ~dopting 2ny
village or -re: by your firm for
extension work ?
12- If 2~ museum of ~gri./machinery is made
in Stna'a would vou like to plice some
implements ther: for dismlay ?
13- Would you like to t:ke pnrt in iraining
seminar if orgeaised by the Govt./UNDP ?

14— What are chances af cooper:tive use of
Agriculturing M chinery in Y, A. R. ?

‘ 15~ Are there any .g. scrvice/Custom Hiring
centers?
16~ Prices of Diesel per 1it,
Gasoline

Lubriccnts -

(Are these subsiiised and if so how
much is the subsidy ?

17= Arc there any t-xes on sale of tr-ctors
and implements ?







