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Explanatory notes 

References to dollars (S) are to United States dollars. 

The monetary unit in Democratic Yemen is the dinar (YD), and there are 

one thousand fils to a dinar. During the peri0d cover'3d by this report ~he 

value of the dinar in relatio~ to the dollar was YD 0.350 = $1. 

A full stop(.) is used to indicate decimals a.nd a comma(,) is used to 

distinguish thousands. 

Use of a hyphen between dates (e.5. 1977-1973) indicates the :ul~ ~ericd 

involved, including the beginning 3.l!d end vears, except for 1979 when the 

period finished in May at the end of the project. 

The designations employed and the present~~ion of the material in this 

document do not imply the expression of a:n.y opinion ~hatsoever on the part of 

the Secretariat of the United Na.tior..s concerning the legal status Jf any cowitry, 

territor-J, city or area or of its authorities, or concerning the ielimitatiJn 

of its frontiers or boundaries. 

Mention of fir.n na.mes and commercial pr~ducts does ~ot imply the endorsement 

of the United Nations Industrial ::::levelopment Organization (UNIDO). 
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The United Nations Development Programme (UNDPr project "Prod.u.ction ~d 

TrU!li::ig Ceni:re for -:he Manufacture of Lea-:her ?oo~wea.r and Lea.tiler 3cods11 

(SM./PDY/76/015) il&S sta.r'=ed i!t Democratic !?.men ill ?ebr.ia.ry 1977 and compieted. 

in ~a.7 1979. The CTnited Na.t~ons Industrial Developcient Crga.:i:.za.tion (U'N!DO) 

was the exec-.itUig agency. 

'!'?le :nain d.uties of the expert ·.oiere to Sllpervise .. ·.1Zle -· ;,,.C.9 ori?z::.a.l 

T::-ai.,.,;.,.,..g Cantre, ":o iev'!lop ::.t ill.to a. ?Mduction ·.mi"t for :~ot·.oiea.r, ":o :.:npro•re 

~a.na.gerial and ":echnica.l e.x;iertise 3.lld to prepare a stud.;]' ~n ":he :eas:oi:i":7 

The estimated :iumber of 120 trainees in 1975 was not realized. al t!lo'.lg!:l 
.. ,- .. ,..~... .. 
'7'7 oeca.:ise 

'!'?le pla.m:ied production figures for the 7ears 1977-1979 were ~ct reached 

"ceca.use :f a si::.or.~e of 1.a.oour a.nd. :-aw ::a.terial.s, a.bsen"':eeism :.n,.; :.a;:;e 

;roolem :.zi Democ~tic !amen :.. t is .::.ot recommend.e'c.. tha.t £other :entre =~'!' 

injec~ed :nou.lded footwear oe opened in spite of a. r~&d;r :na.rket. It is 

recommended -:2t 3.11 ex;iert ':e engaged :or ':he ne;:;"; two to ":~ee yea.rs -:o ser"re 

in 3.11 3.dvisocy ca.pa.city for a. period of ·.ip to tree :::ionths ea.ch 1ea.r ":o sol·re 

a:rr:r future ~ana.geria.l or technical problems. 
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Project background 

'l'he aovel'!llllent of Democratic Yemen, in line with its policy of expanding lign-<; 

illd.ustry, decided to establish the Training Centre for the Xanu.facture of Leather 

Footwear and Leather Goods. In September 1971 a request for assistance was 

submitted to the United Nations Development Progra.nme ( U?mP) and field operations 

were approved in July 1972. The project manager a.t the time drafted a project 

document details o.f which were approved in May 1973 by the Government, UNDP 

and the United Nations Industrial Development Organization (UNIDO), the latter 

being the executing agency. The duration of the first phase of the project 

was for a period of three yea.rs until June 1975 under project DP/PDY/71/514 

but was later extended by 1a me 'lths to the end of 1976. 

In the initial period from July 1972 to June 1975, the ONDP/UNIDO 

contribution was S305,000 and that of the Government was YD 97,000. 

After the mid-term reView when the project was extended for another 13 months, 

the mrnP/tmIDO contribution was raised to S350,00V although final expenditure 

only amounted to S336,543, whereas the government contribution remained 

stationa.17. 

One of the reasons for starting the Centre was that nw materials for 

upper and lining leather were to be supplied by the National Tannery in 

Sheikh Ot.l:lma.n, which ·4s reactivated in 1972. It was estimated that skins 

and hides of 120,000 head of livestock could be provided annually. 

The second phase of the project (SM/PDY/76/015) was started in 

Februa.17 1977 with the arrival in Aden of a new project manager, &ppointed for 

an initial period of 1a months, extended for another 6 months until Ma.rch 

1979 and finally for a further two months until the end vf May 1979. Annex I 

gives the members of the project team. 

The financial contribution by the Government during the second phase of 

the project from February 1977 to May 1979 was YD 107 ,COO (approximately 

1306,000) which included !D 10,000 f'or insurance, clearance, etc. The total 

contribution by OIDP/UBIDO was 1207,685 made up of' $54,437 f'or 1977, 

1119,743 f'or 1978 and 133,505 for 1979. 
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niz.i.ng the second phase the Centre was mended to include production and 

training, and a building in the industrial area of Jl&'all.&, Aden, was provided 

by the <Jovemment. A number of improvements were carried out to allow better 

storage facilities, and four adjacent buildings were rented, one of which was 

to s.-rve as a retail outlet. The ensting facilities are adequate for the 

production of up to 1 ,000 pairs of shoes, boots and sandals per da:r. Land 

bordering on the present factor:r vi th an area of 1 , 494 m 
2 

'<IOuld prove ideal 

if future plans for an injection moulding plant and storage rooms fllr raw 

:naterials and finished products were approved. 

Objectives 

'!he i111Dedia.te objectives of the project were as follows: 

(a.) To continue the activity of the Training Centre for the 
Manufacture of Leather Footwear and Laatn.er Goods; 

( b) To en end the functions of the Centre by manufacturing women's footwear 
and injection moulded footwear; 

(c) To train supervisory, technical and_managerial staff in modern 
technology; 

( d) To introduce modern techniques, methoti::, c:..nd. processes and. trai!l 
personnel to handle eq1.1ipment used in the manufacture of ~omen's and injection 
moulded footwear, as well as other leather products; 

( e) To organize and manage produc"tion, qua.li ty con+.rol and. training; 

(f) To prepare a feasibility study on the possibility of opening a. 
new centre for injection moulded leather footwear. 

The reason for extending the Centre to include the manufacture of footwear 

and leather goods was to cover training and opera.ting expenses. Raw materials for 

upper leather and leather lining would be provided by the state-owned National 

Tannery, and all materials and accessories would be purchased locally or imported 

by the Oovermnent. 

'!he main objectives of phase I and II of the project were to train 

personnel to a highe,. level of skill and productivity to meet the needs of the 

local market for men' a, wom·en ! s ,and,· children's footwear and to enable the country 

to become self-sufficient in the production of leather footwear and leather 

goods. The success achieved can be seen by the decrease in imported children's 

and men's footwear between the years 1977 and 1979, as shown in table 1. 
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Table 1. Footwear imports, 
(Pairs) 

1975-1979 

~e 1975-1976 1977-1973 1979 

Oti. ldren' s 93 500 48 000 
Women's 200 000 102 000 125 coo 
Boy's 190 000 94 000 100 000 
Men's 19 365 

Material costs vary 'between 3a.' and 5o% a.nd considerable saving in foreign 

currency can be achieved by producing locall7 manUf~tured goods, in fa.ct, up 

to s1.5 million yearly, based on a daily output of 1,000 pairs of footwear pe~ iay. 
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~IONS 

1. Six graduate technicians from llla' alla Technical College should be trained, four 

in the cutting, closing, lasti.!lg and bottom stock departments and two -~o work 

in conjunction With the production manager and his assistant. Th.is would enable 

them to assume important technical positions in the plant within two years. 

2. The Centre would have reached the 1978 production target had. sufficient 

manpower b6an available. Since la.ck of manpower is a. general ;iroblem, the 

Government should. not establish another Centre for the produc1;ion of injection 

moulded. footwear at present. Should the labour position improve in future 

years the situation should be re-evaluated as there is a ready market in the 

country for this type of footwear. 

3. Mazlagerial, administrative and technical staff have been trained to a. lev~l 

where they can operate the Centre without outside assistance, and the mechanic 

is sufficiently ezperienced to ensure that a.ll machines and equipment are 

operational. During the duration of the project constant changes in personnel 

occurred but it is recommended that in future personnel rema.ill in their present 

positions to give them more securit7 and a feeling of responsibility, 

thereby maintaining a. high quality level. 

4. New working hours are recommended. for the fa.ctocy +,o overcome the difficult]' 

of late arrivals in the morning and to increase production level in the after­

noon hours. Work should start at 7.30 a.m. and finish at 3.30 p.m., with a 

half-hour break at 11.30 a.m. 

5. An internatio?Ja.l exhibition cf shoe production took place in Pi?ma.sens 

(Federal Republic of Germa.uy) in Ma.y 1979. It is held everJ three years a.nd 

it is strongly recommended that the Centre take pa.rt in order to keep up with 

the latest infor.nation from leading footwear manufacturers on machines, 
materials and processes. 

6. At present employees have four weeks annual leave which can be taken at 

~ time t~ughout the year. This means that on average 8~ of the labour 

force is absent at one time a.nd it is recommended that the Centre close down 

completely for one month, either June, July or August, except for some 

maintenance a.nd storekeeping staff who could take leave at a later date. 

'!'hey could grease a.nd check all motors, change clutches where necessary, 

overhaul all ma.chiner-J and take stock. Painting and repair work could also be 

a~tended to • 
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1. The shoe industry is a constantly changing industry as far as lasts, styles, 

upper and bottom materials and components are concerned. New machines and 

equipment are continually being marketed and it is absolutely essential th.at 

management keep up with the latest developments in their field. It is therefore 

recoanended that the manager and the production manager or his assistant visit 

shoe centres abroad at periodic intervals to study all types of materials, 

machines, processes, production card systems etc. The pre&ent assistant 

production manager should be granted a fellowship for a.t lea.st a. yea.r's tra.in--

ing a.broad. Initial contact has already taken place with fir.ns in ~he United 

Ki.ngct.om where he could study production methods on various ma.chines, ca.rd. systems, 

enhance his mechanical knowledge. A tra.ini?Jg course for sewing machine ~echanics 

is also recomended, preferably at the Pfaff factor:r in the Federal Repuo1.ic of 

Germany as well as a course for other footwear ma.chinerJ a.t British Unite~ Shoe 

Machine Company in the United Kingdom, both of which would improve the mechanical 

standards ~t tha Centre. 

8. The pattern cutting department has only one competent pattern maker and it is 

recommended that a.s soon a.s another Engl.ish or !talia.n speaking ca.nciida.te :.s 

found he be sent on a. three month fellvwship to Ars SUtoria in Italy. 

9. It is recommended that the Goverment, either through private concerns or 

tJNIIX), engage a shoe manufacturing expert to serve in an advisor:r capa.cit:r fo:· 

a.t lea.st 3 months per year to solve an:r future :na.na.g9ria.l or technical problems. 

This person should be practically and technically familiar with all types of 

machines. 

10. Temperatures in the fa.ctoey rise to 45°c during the summer mcnths, one of the 

ca.uses being the present iron roofing which leaks in several places and is in 

need of extensive repair. It is recommended that instead of costly repairs 

it be replaced with new aluminium sheeting to reflect the heat. 

11. Good fluorescent lighting should be installed in the Centre as soon a.s 

possible·. 
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I. FnmIIGS 

Orenization 

The figure outlines management, administration and technical depa~ents 

and table 2 lists administrative personnel from 1977 to 1979. During the 

period, absenteeism rang6ci. from i~ to 25~ 

Table 2. Administrative personn'!l, 1977-1979 

Position Name 

General Jfanager Abdulla Bin Taweel 

General la.nager Fadhle Hasson Yehia 

Assistant Jlulager Abdul Jazack ~hydciin 

Production !ILzlager Saeed Mansoor 

Assistant Production 
Jfanager Ismail JI. Abdulkarim 

Accountant Aba.s Abdul Rehman 

Accountant Ahmed Farea Hizam 

Commercial Supervisor Ahmed Mohamed Musleh 

Administration Officer Ahmed Na.gi Saeed 

Administration Officer Ah.med Mohamed Hussein 

Storekeeper 

Storekeeper 
Hasson Moqbel 

Hamed Jaber Fa.dhle 

Period employed 

July 1976 - August 1977 
August 1977 
August 1977 
July 1974 

October 1977 
January 1977 - Juue 1977 
Juq 1977 

May 1974 
Janua.cy 1977 - June 1977 
June 1917 - June 1978 

tiovember 1978 

Janua17 1977 - March 1977 
April 1977 - October 1977 

Storekeepe~ 

Storekeeper 

Clerk 

Abdul Hamid ?t:lh'd Taresh October 1977 - June 1973 

Clerk 

Clerk 

Clerk 

Clerk 

Secreta.r.r 

?t:lhamed Omer Jobeh August 1973 

Amal Ibrahim Saleh December 1973 
Adel Abdulla Ma.roof April 1975 

Isma.ha.;a Hussein Abdulla October 1975 
Hamed Jaber Fadhle October 1977 
Aneesa Saeed Abdulla. December 1976 

Intisa.r Ahmed Jo.man February 1976 

Job descriptions for persomiei in managerial and supervic~ry positions 

were prepared giving clear guidelines of the responsibility and authority 

accorded ea.ch position. 

Purchase of' ma.chines a.nd materials •Jas super1ised 'by the assistant 

manager and the commercial supel"risor and invulved clearing import papers 

related to shipments a.a well as letters of credit. This section was run 

efficiently and mention should be made of the assistance given by the Minist~/ 

of Industry and the co-ope~·ation shown by the cha.i.rma.n of the Centre. 



Management, administration and technical departments 

Chairu1an 
Board of Directcra 

Assistant ~General managerl 
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I I I I 
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room section tration section manager 
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Pattern cutting 
department 

Cutting 11 Closing I [Sandal bsting Bottom cutting 
department department and making · department 

. dt:(k4rtment ~ 

~ 

! Secretary I 

Assistant production 
manager 

J Mechanic I 
-
Shoe and boot I Shoe 
lasting and 1'00111 

making depart-
anent 

--·- -

... ....,.. 
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During 1977-1973 criticism of the account section emanated from the 

a.udit department of the Ministr.r of Ind.ustr.r with particular regard to payments 

and ':lookkeepi.ng and in May 1979 the :ninistr"J decided to introduce new accounting 

procedures. This ex;>la.ins why no balance sheet was produced. in spite of repeated 

requests by the project manager in order to assess the true financial position 

of the Cantr9 at the end of the project. 

The number of ad.t:linistrative personnel wa.s excessive. It could oe reduced. 

greatly oy increasi:ig ef:t'i::iency and. combining Jobs. 

In 197 3 t!!.e assistant prochl.ction manager took charge of production 

planning. ·:io i:lp~·;e faulty registra.tion, a :iore COI:lpetent person was 

appointed in October of the same year to record incoming orders and :ia.ily 

production figures of the various departments. 

Ma.r.y changes of s~orekeepers proved necessary (see table 2). Because 

of failure or incorrect registration of incoming and outgoi:ig materials 

coc.f~sion resulted alld no~ until ~..igu.st 1973 when a new storekeeper an~ an 

a.ss:sta.nt ·l'iere appointed -iid register:ng improve. 

~lity controllers was felt throughout the second phase of the ~~ject. 

On numero1.l.s occasions the ~ro jec+, :n~er recruested that the Ministry J: L"ldUS°tr:"J 

recr.l.it graduates fr~m the M.a.'a.lla. Technical College in Aden to obviate .... 
~ne 

di!'ficul ties f.a.ced ·"Jy the Centre in maintaining a uniform qua.li ty level of 

;:rod'.l.ctUn. A.t :east six ~dua.tes · . .rere needed. to ·"Je trained :or c;r.ia: i t7 

control and for technical super1isor1 positions. Unfortunately recruitment 

d.ii not materialize ma.inl7 because in 1?73 courses at the college -,,ere extended 

from two to three years. 

rh.e need for trained technicians wa.s made clea.r to the Minister of IndustI"'J 

at the ~fficial opening of the Centre on 10 October 1973, as well as to his 

successor during the latter's visit to the Centre on 14 Ja.nuar"J 1579. 

The production ma.na.ger, in close co-operation with the proJect manager 

worked on all phases of shoe production including specialized training in 

pattern cuttin,_.. Unfortunately ill-health necessitated his hospitalization for 

:nore tnan six months during 1973 and 1979 and for another two months in the 

United Kingdom while attending a. training course. 

A new electrician was appointed in October 1977. He showed great interest in 

a.11 ~ha.aes of ~reduction and by working man:r ho1..U'S overtime reached a. level of 

technical competence which enabled him to become an assistant production 

manager ·oy 19"'79. 
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Some changes occurred in·superV'lsory position'3. In the u.pper leather cutting 

:iepartment the supervisor resigned. in January 1978 and it was nine months before 

3. replacement could be found and trained; he curre:itly holds the position. 

The bottom cutting and closing departments retained their supeI""risors throughout 

second phase of the project and a supervisor was :1.ppointed whel" the sandal 

section was established in January 1975. In the lasting and making section 

both the superrisor and his assistant 'ilere called up for military serrice in 

FebruarJ 1979 3.S were the mechanic a.nd the pattern cutter. 

Most of the people employed in :1. supervisory capacity a.re well trained but 

they :1.re ~a.ving to ta.~e a :ncre active part in production because of the a.cute 

s!lortage o!' labour. 

Emplo;TI!lent 

The lllinistr-.r of Labour 'ilas responsible for directing the la.bcur f.orce but 

since 1977 difficulty was experienced in obtaining suitable personnel for a. 

number of specialized ~obs, e.g., upper leather cutting, certain closing 

operations and specif:c jobs in the hsting and :na.king depart:nent. Tue result 

N'as that the Centrs had :ittle choice i!'l se!.ect:ng candid.a:tes to fill vacancies. 

fa 1973 the situa:tion had ietariora.-:ed to .such an e.r.:ant t!la.t new ma.c!lir.eI"J 

could not be fully utilized. 

As a last ~esort the ?risen authorities were contacted ani they a.greed to 

i:ima.tas workir.g at the Centre on condition that they were escorte~ to and from 

'ilork 07 the Centr'!' s staff. ~lePren started i!l May i973 and most were trained 

in sand.al prod~cticn. They Nere Nell accepted oy the other workers and in most 

cases carried out their duties competently in spite of the fa.ct that few had 

had a.rr:1 previous a~erience. aowever, the Oovernment periodically granted 

amnesty to prisoners and although the agreement had been that the Centre would 

be given persons with at lea.st two to three year sentences to ensure continuity, 

the result :·.;a.s that, on average, few inmates remained for more than a few :nonths. 

The ~.ra.rying nu.mber of personnel proved to be a. continual problem throughout 

the dur~tion of the project. There were 132 employees in January 1977 a.s against 

103 in March 1979, as table 3 shows. 

The planned labour force and production for 1973 a.r~ shown in table 4, and 

the actual production figures to 1977-1979 a.re listed in table 5. The plan was 

basod on the a.ssu.mption that all machiner; and equipment listed on 1 August 1977 

was installed and operational. Most of the machiner-; ordered had arrived by 

October 1973 but by then there wa.s a shortage of between 40-50 employees 

resulting in the estimated production target not being reached. This situation 

remained 1.mcha.nged at the end of the project in May 1979. 
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Table 3. Personnel employed and total :nonthly wages p&id 
durizlg 1977-1979 

Personnel Total wages !i:>nth 
A.dministrat ion Jfanagement Technical Total (YD) 

jfil 

January 23 7 102 132 2 9aa 
February 27 7 100 134 2 383 
March 21 7 114 142 2 956 
April 28 7 102 137 2 905 
May 27 7 92 126 2 912 I 

June 25 7 38 120 2 714 
July 25 7 91 123 2 729 
August 27 7 91 125 2 059 
September 24 7 76 107 2 449 
October 26 7 75 111 2 393 
November 19 7 79 105 2 836 
December 27 7 75 109 2 779 
~ 
Janua.r:r 23 7 74 104 2 590 
Fe br.Jary 22 7 77 106 2 724 
March 22 '7 73 107 2 764 I 

April 23 7 78 108 2 394 
May 23 7 32 112 3 199 
June 24 7 100 131 3 373 

July 21 7 94 122 3 258 
August 22 7 92 121 3 193 
September 22 7 101 130 3 446 
October 22 7 97 ~26 3 2ao 
November 21 6 97 124 3 454 
December 21 6 93 120 3 451 

.1m. 
Janua~J 21 6 32 109 3 403 
february 20 5 88 113 3 256 

March 20 4 79 103 3 262 
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Table 4. Planned labour force and production, 1973 

Labour force Production (pairs) 

Quarter .lo nth Monthly, Quarterly 
a.11 

Sandals Shoes and footwear Sanda.ls Shoes All 
coots a.nd boots f oot'liear 

Janua.rJ 250 150 9 600 

First Februar-1 250 150 :< '100 _, 

March 250 150 9 600 17 125 10 275 ?'7 400 _, 

April 350 200 13 200 

Second Ma.7 350 200 13 200 

June 350 200 11 275 23 975 13 700 37 675 

July 400 jOO 17 500 

Thi~ 1".l.g'J.St 400 300 17 500 

September 400 300 14 350 23 200 21 i50 49 350 

·Jcto·oer ..!.00 400 i9 2CO 

~Ourth November 400 400 14 aoo 
December 400 400 13 400 26 21JC 26 200 22 L!OO 

Tota.1. 166 325 



Tab~e 5. 

Year 

1977 

1975 

- ~a -

Actual footwear oroduction, 1977-1979 
~Pairs) 

Quarter 
and month 

~ 

Janua.rJ 

Febrtta.z7 

March 

Second 

April 

Ma.y 

June 

Third. -
Ju.ly 

A.ug'lSt 

Sept amber 

Fourth 

October 

November 

December 

Output 

29 121 

97 024 

13 495 

4 170 

3 960 

5 365 

21 J.27 

4 561 

3 372 

3 474 

Ji 312 

10 310 

iO ~J.9 

10 3 c; ~ _,j 

30 790 

10 262 

9 ,.~1!1 oc 
10 341 

1979 (First four months) 34 296 

~ 30 296 

January 11 341 

February 3 674 
March 9 731 

Second 

April 4 000 

.!(Six production days lost in November. 
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Payment systems 

There are two payment systems in opera.tion a.t the Centre, one on a. monthly 

basis a.nd t!le other on piece-rate, although the for.ner was :nore widel7 used. 

Operators earned between YD 23,500 and YD 28,500 per month, superrisors between 

YD 30,000 and YD 36,000, the chief mechanic rn 42,500 and th.e production :na.nager 

YD 56,000. The lowest salary scale was for cleaning staff who ea.med YD 13,000 

per month., a.nd the highest was for the general manager, wh.o earned YD 80,000. 

The other form of payment, piece-rate, ena."oled an avenge ·•crker to earn 

approxi.I:1atel7 2o% more. This 3ystem wa.s ad•ra.r..ta.geous from t!:.e product:.on point 

of view out ~.,as introduced onl7 when opera.tors ilere well trained. It is well 

known that wten operators work on the piece-rate system they tend to become 

negli5ent, and strict qua.li ty control is necessary. However, the Centr'! i:.d 

not have sufficiently experienced quality controllers and from bitter experience 

it was learnt that only certain operations could be run on this system, a.g. 

cutting synthetics, lasting sandals and certain closing and cementi~g ~obs. 

Th.ere 'AS no ti.me and :notion e::per"t at the Centre: ;;i:ne stu.d.ies we:-e ·Ca:r:.ed. ou-; 

~Y the production :z:a..~a.ger and ais assistant and based 'n the production ti~e )f 

se•rera.l. '::o:~es ccn".;ai.::.ing 10 pa.i::-s of shoes :ir ·ccc-;s :n• .;;c ;ai!'S of sar..da:.s. In 

~.:..::.. ~ :.:i::i '.; o ac-::-..ia.J.. opera.""; iona..J.. t i:ne, 1 ~ er;:-::. i:; i:le ·11as a.lloweC. ::i :- ·:o ·cc :.n "i!ir..d.i.:ig, 

ch~-ing ~ools, pouring cement 

Upper leather cutters were paid an additio~..a.l allowance of 3 fils ?er ?a:.r 

provided they ~eep within a certain wa.ste limit, and ;ersor..nel were rewaried 

annually with a conus for outstanding work. This la.st occurred at the official 

opening of the new production line in October 1973 and it was decided that in 

future it should take place on ~ May each Je&r. The value of ~he bonus ranged 

from 2-4 11eeks salar1. 

Ma.chines and eaui5~~nt 

When the Training Centre wa.s extended to include production of leather 

footwear in the second phase of the project, a number of considerations 

ha.d to be taken into account, e.g. type of footwear to be produced, raw materials 

needed and styling and production methods, all of which were discussed with the 

Government officials concerned. 

The estimated production figure was 1,000 pairs of footwear per day, 

proviied all machineI"J and equipment Nas installed and opera.tio~..a.l. At least 

160 personnel would be needed to achieve this output and no indication was given 

by the Government tha.t a.n.y labour difficulties would arise. 



Selection of machiner.r a.i:d equipment as finalized ~d tendei-3 submitted 

- 0 .;:-~ - , .; .. Denma.rk tl:l.e ?ed.eral Repu.olic of Ger.:a.n;r, ?!'!.nee, Ita.ly :LC.d the 
~ -~-~~ ....... ' 

TJni ted Ki!lgiom. 

I!l •ugu.st 1;77 an orier for one Duo-Rail ":rans:;>ar'ter for the la.s~ing md 

~akjng room was approved and at a meeting with 50vern:nent officials held in 

the Ministry of Industry. !n April i978 !!> 30,000 ..as approved f:r ~his 

p-..o.:-pose. Total out:a.y by ~he 3o·.re:-:tnen--; for ::iachinery az:.d. equi:;ment iuring 

Tenders for machinery a.nd equi;ment oegan arri7ing in Xa.:r 1?77 a.nd iiere 

ev-aluateG. on t!l.e ':la.si3 of qua.lit;;r, out;u.t and price. T?ie ::ia.na.ger of ":h.e Centre 

and the project :nanager spent tllr9e weeks in Europe staeyi!lg ma.chinecy 3.!'ld 

:na.teria.ls and conta.cti.::ig ::ia.nufa.ctur'!rs. Y.achi.ner;r w.s then ord.e~d :Ut i. t 

often had a d.eliver:r dela.y of 0•1er a. 7ea.r a.fter a letter o! credit h.a.d 'been 

issued e.g. post sewing machines with trimming devices for lining. Most 

:i::a.chinerJ, however, aa.d arri7ed ~Y' the end of 1973 and the :.a.st :na.chi.!ie 

ordered oy :'NIDO ·ira.s ie:i;e:ed i~ -~ri: 197?. .-U!nez !I lists ~a.chine!'"'J 

Insta.lla.tion 

it the end of the project in Xa.y 1979 a ~ota.l num~er o: 71 ~a.chines na.c. 
a.rri·-.red, 63 purchased by the Government and 3 by UNI::DO. The mecha.nic a.nd nis 

a.ssistant were responsible for the installa.t ion of this :nachiner.1 a.mi i.r. ·io i!"..g 

so they built up good team work within the Centre, working in close :o-c~er~~ion 

with the foreman and opera.tors of each department. ~forking principles fc':' 

common mechanical, hydraulic and pneu:natic systems #ere deVised for opera.tors, 

and when machinerJ 3.rri7ed. :'lithcut 'bei.::g fullj~ opera.t:.onal, it had to be 

stripped dcwn entirely e.g. one hydraulic ~uttir..g press, one hee: seat :a.s+,i~.g 

machine and two sewing ma.chines. This waa a. time-consumir..g operation but 

provided excellent training for all concerned.. 

Electric installation was delayed by ver<J high tenders for this work and 

most machines were eventually connected by the Centre's electrician. The 

Duo-Rail transporter was wired by technicians from the British company responsible 

for its deli1rez7 as well as that of other ma.chiner'J in the la.sting and making 

department • 
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Instructions for regular maintenance of machiner:r, e.g., changing oil on 

hy'ci.ra.ul~o :na.chi!les, the camprgssor .::id ~a.chines with au~omatic lubrication such a.s 

~he seam levelling :na.chine and some sewing :na.chines, were placed in a stra.tegic 

pa.rt of the workshop • 

. ~ a number of the machines were pneumatically operated a piping system, 

for Which a special plan 'liaS d.ra.wn ~p, had to oe installed out this took 

months to complete as the contractor only worked on it periodically. On the 

Duo-Rail tra..~sparter piping ~as attached to the lower pa.rt of the ma.chine ~here=.s 

in other ie"Ca.rtmen";s it was installed slightly below floor level. Because of 

the •rerJ high le~rel of humidity in Democratic Yemen taps for ·11ater outlets !:ad 

to oe installed 3.lld all pneumatically operated !Il.a.chinerJ was fitted ~ith filters 

to facilitate simple dail7 drainage. 

The centr3.l air compressor was installed in a. special '.lllit opposite the 

main entrance to the Centre and a large wind.ow built into the wa.11 to provide 

fres~ air. A fan was also i.~stal1ed for coolir..g purposes. Although the 

compressor was ecrui?ped with a special water-separating system, extra i.-a.inage 

was pM·.fi,ied =.n.d ·ita-:er pumped cut a.t ~ra:ious points of the i:entre ~o a.vo ii 

Lizh-!;inz 

Lighti;ig :n the Cer.~re wa.s i.na.d.equa~e for work of good :ria.li"';J, ;a.rti:ui~rly 

·iu:-ing :ncrning a.rui o~rer-<;ime hours. -ro improve conditions t\l.·ce l~ghting wa.a 

ael~c-:ad from -:;enders ttecei~red. ~o~ever, the orier wa.s not approved =1 

.... .ne 

~i~is~ry cf Industry. Inii'Tiiua.1 lighti:ig for ma.chines, especially in the 

closing room, was not a.va.ila.ble until October 1978 when the la.st order of 

Pfaff sewing ma.chines arri•red, but five machines were still wi thou~ lamps at 

end. of the project. The result wa.s tha.t some opera.tors suffered eye-stra.in, 

particularly when working with bla.ck ma.ta:-ia.1, a.nd. this may well :ia.ve ·ceen one 

of the reasons for high absenteeism in the closing iepa.rtment. 

Working conditions 

Determined efforts were ma.de to provide the best possible working 

conditions during toe time machinery was being insta.iled but opera.tors in the 

closing room worked in ver:/ cramped quarters and to improve the si tua.tion, 

adjustable chairs were ordered in No,rember 1973. Arrangements should ·ce :na.de 
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to provide more water drinking facilities for staff to a.void ~ta.ge of working 

hours. The iron roofing is badly in need of repair a.nd it is recommended that 

it be replaced by a.n aliminium roof, to lower temperatures inside the factory 

iuring summer; in ad.di t ion, two large fans should be installed. 

:iork sta.r;ed a.t 7 a..:n.. and finis!led a.t 3 p.::o.. with a. !1.alf'-hour area...< a.t 

9.30 a.m., except on Thursdays when work ended at 1 p.m., the la.st half hour 

oeing apent on cleaning machinery. Jifficulties were experienced with late 

a.rrivala in t!le mcr:iing, workers extendir.g their hal.:'-hour ore~ md women 

getting ready to leave ea.rly, but the si tua.tion impMved sooewha.t oy ~he 
end of the project. 'The .Jcn":ir.uous five-hou!' stretch a.fter the :n.o::::"?l.ing area.:.-: 

i.s -:oc :.Jng :o!' effi~iency; <:he ·::re=-~ ahculi ":e ~uen a.~ 11.30 a..::. 
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'l'he acute manpower shortage in the countr:r resulted in many ine.xperianced. 

people ~eing employed in :i.dministrative, supe::w1isOr-J a..~d oper~tional 

positions, thus e~ending the training schedula. 'l'a.ble 3 lists the monthly 

changes of staff which made training a continual process and necessitated 

more overtime hours for the project manager. .U-..nex II! lists tae tra.ini~g 

courses that .,.,ere given in 1977-1973. 

In. 1977 four people were employed in this depa.rt:nent. Two ware later 

tr3.nsferred ":ecause of an insufficient work load and in i97S only the pattern 

cutter remained when his assistant :no~rgd ";a ";he ?re:'i <;t i!'..g !e;a.r"::ne:r:."t :i.s 

controller. 

Practical training included ma.king of la.st patterns, stand.a.ri patterns 

for Oxford a.nd Derby types of footwear, moccasins, elastic and buckle snoes, 

·::oats, and s. '.ta.riety of sandals for :nen, ·11omen and cb.ild.r'3n. It ~lso comprise·i 

gra.ding c;f various t~es of f.ootwea.r, cutting of z:i.nc patterns a.nd binding Jf 

Practical demonstratior.s wer'3 held on how best to make perforatir..g die-

a.nd economical ~ay of ~ir..g ?erfo~ti!'lg ~cols for ~en and women's sandals. 

One or t·110 ii9S :isua.:O.ly su.f!'iced :or a. series of :;Jatterns and pro•1ed faster 

a.nd safer than using the perforating machine. Various means of ca:c~lating 

material consumption for different patterns were introduced, the parallelogram 

system being the one at prese~t in use at the Centre. 

Up~er leather cutting department 

Eleven women ~ere employed initially and they attained a fair knowledge 

of materials and cutting techniques. However, by the end of 1977 only two 

remained, some resigning for personal reasons, others being reassigned by the 

a.uthori ties. 
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Training was based on hand-cutting and the women first learned how to 

sharpen and maintain a good Cl...tting knife and to cut by holding the knife a.t 

a right angle to the pa.ttern. They were then trained to cu··. patterns from 

different kinds of leather, taki."lg to account quality, stretch :nd low 

wastage level. Savings i.."'l material, particularly in the latter half of the 

project, were considerable and 3rJ.Y leather left over from men's a.r.d women's 

shoes wa.s used for specially ·iesigned children's sandals. This was one of the 

major achievements of the project. 

Su~e leather, used for boots a.."'!d shoes, ca.me in 3. variety of st3.des which 

made ~ali ty supervision a :iecessi t7 -:o ensure ~orrect matcning. 32.ch ·:pe::-ator 

was instructed in the daily maintenance of his machine 3.lld the patterns he used 

were made of hardboard or zinc, the former steel-bound to a.void defor:na.tion. 

~'hen new cutting presses arrived in 117e ma.chine cutting replaced ha..~d 

cutting. '!'raini.."'lg in pattern placing ~s of prime importance, :a.r..d. to achie•re 

maximum production value a. knowledge of quality classification, thickness, stretch 

etc., of hides and skins proved essential, as well a.show best to cut two 

different patterns together. Persor.nel were inst?"icted as to which iefects in 

::iiies '#011:.i :lot oe ~risible a!te::- lasti.."'lg ::..."'ld. dosing. Equipment for rna.-W:iz:.g 

cutting kni•res als" arri•red i:i 1?7~ and. C"..itters were supplied wi 'th ~exes i!1 

which knives were clearly marked, ma..~ing selection easier. 

Prefitt~n~ de~artment 

P!'efi tti..'lg can be broken d.own into spli +,ting, ski ~Ting, stamping, marking­

a.nd control. Detailed instructions on the ha.ndlL.-ig of at::. a.s~ec'ts of the 

s-;:ili ttir.g machine were issued to opera.tors and few problems a.rose. :ii th ski~ring, 

however, the situation was quite different because of frequent changes of 

operators during the second phase of the project. Milch time had to be spent 

training the new operators how to set the various skives for differ~nt k!r.ds 

and thicknesses of material, select the correct presser foot for :iifferent 

types of material, ~d sharpen the knives. 

A more serious problem than lack of operators i3 the lack of proper 

super-1ision and control. 

Work on the new lining stamping ma.chine ran smoothl1. Final control of 

output from the cutting department lay With the prefitting department, and a gTeat 

deal of time was spent on training controllers to understand all aspects of 

materials and an acceptable quality level. 



- 25 -
All work ir~ -:he catti."lg, ?refitiin~ ;uid closi.n,s depa.rt~ents is 

transported in special plas~ic coxes of which the factories has 2~0 pieces, 

120 for men's work a..~d 120 for women's and childrer.'s work. 

Closing department 

At the end of the project the closing department .,,as ertremel:r well 

ecr.iipped but in 1973 it had faced serious problems in the employment of 

operators. The labour force showed little interest in working overtime hours 

a.nd ~!le iepa.rtmen.t ha.a. the highesi:; ab ser.teei sm :::-ate in "':;he ~en":re. Proci'.lcti .,:_ -t~r 

·..ra.s not up to interr.a.tional standa!'d.s, even when working on the piece-rate 

payment system, altaough it 'llould oe incorrect to olame this on i!ladequa.te 

traini!".g, a.r!d often originality cf design ha.d to be simplified to keep prod~ctior. 

flowing. 

flamen were fi.rst tnined on flat mchines sewing si!:lple lining work 

or sa.nda.ls, and they were proviied with gi.iiies to :na..lce operation easier 

and to improve the appearance of the finished '.lpper. ·rrnen more experienced 

they moved on to sps~ialized !!:&Chines such as the ;est ~a.chine. 

Initially t~~ Gent:-e had one f~ld.ing :nachir.e for which a.11 work !1.a.d. ";o be 

p:-e--:emented. A ~ew ";he:".!lO~emen~in~ 3.r:d ~olii=.g ~a.chine ~sing ~:a.nul~~a 

cements V'!"i7ed in :ul7 :!.;?7e a..-:d. was '.lsed ~or a.ll lea."tller a.r..d some s~rn":he"ti.c: 

:na. terials, ";he origi .. "'!a.l :na.chine only :;ei:ig used :'or syntheti~s when !'leeded.. 

Approximately two months training was necessa:--1 to produce fully a~ceptable 
work. 

1'o control the machine clQsir.g room operators ha.·19 to 'oe a.ble t.o stop 

the mchine at exactly the right point for the required numoer of stitches. 

Training started with instruction on the functioning of the ma.chine, adjustment 

of the chair and the correct posture while using the ma.chine. Operators were 

then taught how to use the pedal while keeping the machine :"..:nning sl~wly and 

evenly, and how to sew the correct number of stitches. Oiling, changing of 

needles and cleaning the ma.chine were demonstrated and the mechanic adjusted 

the clutch to allow even friction and to c~ntrol rotation. 

Women were first taught to stitch straight lines on paper within a certain 

time limit, then more intricate designs and finally to sew lining into shoes 

and to stitch sand.a.ls, using guides welded to the jumping transport. 
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Guides were used on the perforating machine only when necessary and as it 

was a simple machine to operste the mistakes that occurred ;rere caused mainly 

through carelessness. Perforation of sandal stra.ps, buckles etc., was done 

on t~o pneumatic presses with templates, and production ran smoothly. 

Due to freqo~ent changes of staff a number of people operated the ~: elet 

.'lChine.· It was simple to handle, but the correct setting for different 

styles needed control. In spite of sample~ being available to check against, 

occasional ~istakes occurred. The main problem, however, #as the inability 

to obtain spa.re punches from the ma.nufa.cturer a.nd eventua.ll:r simple 5 !llI!l 

pu.~ches #ere :nad.e at the Centre. 

One ~f the problems that 3.rose in the closing room ;ra.s that opera.tors did. 

not sharpen post machine trimming knives regularly which resulted in reduced 

lengt~s of stitching ~ci poor lining trimming. They also ha.d. to be rem:..nded 

continually to adjust the tension of 1J.pper and. lower thread, according to the 

materials oeing used. 

3ottom cuttir.g ieca.rtment 

Not '..m°til 1979, after continuous <;raining of :;ierscr..nel, d.ii "';hi3 iepa.r";:ne!lt 

function gf~iciently. 

For economic reasons, soles, insoles, toepuf~s and stiffners #ere drawn 

on +.he sheets 1mtil cutters be·~~e ~"ole to do without the d.:-aWir..gs. 

S"4i7L~g of leather, S"'J?lthetics and rubber re~i!"ed an '.llldersta..~ding 

of the different degrees of skiVing a.s well as the different ma.chine settings. 

This demanded continuous training, particularl7 in the skiving of toe-9uf~s 

and stiffners from synthetic materials. Slotting of insoles ha.d to be 

cons~a.ntly checked for correct lengths so tha.t straps fitted exactly when lasted. 

The a.utoma.tic so le scouri:-.g ma.chine and the insole triming ma.chine were 

easy to operate, but a.s setting required more skill it needed con3ta.nt control. 

Although problems ~ere experienced, the situation was much improved by 1979. 
Setting of numbering, insole slotting and insole pressing ma.chines was not 

difficult and tra.ining proved relativel7 short ~nd. problem free, but difficulties 

with rand laying did occur, these being overcome by repeated practical 

demonstra.tions. Setting of the automatic sole trimming ma.chine was done oy 
the mecha.nic so the opera.tor only bad to place the sole unit~ between the 

clamp fog moulds before starting the ma.chine. 
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Cementing of sole units, using a. sole cementing mac~ine, was an easy 

operation and yet it took a long time before opera.tors were able to perfect 

this, to correct the viscosity of the cements and keep the machine perfectly 

clean. All sandal straps were cut in this department and when usi::ig S7Ilthetic 

upper materials two metre length straps were precemented before cutting and 

immedia.tel:r passed on to a special machine for folding various strap widths. 

After 1978 all cutting mi ves were produced at the Centre but as they were 

made of cold-bent steel ar.d not forged, fewer soles couli be :::ut at one time 

i.e. normally only one pair. 

Sa.nda. l la.sting and :naking d.eDartment 

Product ion-wise this was the largest departmen".; in the Centre, manufa.cturi~ 

a. variety of footwear for men, women a.nd children. The c~ildren's footwear was 

:Dade ma.inly to improve !Da.teria.l utilization and therefore in small ~a.ntity. 

As all sandals are hand-lasted opera.tors i:lave their own table, lasting 

stand and ilSu&ll;r three to six paiz-s of lasts. Lastiz:g techniques •ra.rJ for 

different tj"Pes of sand.a.ls, but openings at toes, heels and sides remain the same, 

and special templets were prepared for this purpose. Periodic problems with 

loose la.sting N"ere experienced in which case the operator ha.d. to relast e~rer:r 

pair not acceptable. The superrisor often assisted in so le la.Jing in order to 

control la.sting, cementi~g of upper anc sole units ar.d to check that the 

cement was sufficiently dr-; before being used. One person was needed to prepare 

'liOrk for the la.sters, to receive all sole units a.nd to distribute them for 

roughi!lg or solvent wipi!lg, and ·;o see that the transpor-ter ·..ra.s always filled 

with lasted sandals ready for roughing, cementing and so le laying. Uppers 

came in coxes of 40 pairs and after the lasting margin was roughed they were 

repacked into the same box together witt roughed insoles, for deliver; to the 

lasters. 

The department made ever; effort to rough all polyurethane soles but a.t 

times the need for more soles than the roughing machines could handle necessitated 

solvent wiping. Three people were needed for this, two for basic cleaning 

and one for final cleaning. 

One of the difficulties experienced was that opera.tors did not take 

sufficient care in differentiating between synthetic and leather roughing; 

synthetics needed a copper br11sh, leather a steel brush and scouring paper was 

also used. 
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Frequent changes of staff in this department, m&inlj inmates of the prison, 

made tr~ining ~ time-consuming precess. Opera.tors usually atartad Vi th attaching 

insoles and cementing uppers cr.nd insoles. When full:r familiarized wHh this 

they went on to the technique of la.sting a. more simple type of sandal. 

Lasting, making and finishing denarlment 

The cutting and closing departments were never able to satisfy the production 

demands of the lasting department, which 3.!'ter fir.ishi."!g shoe =r.~ ccot 'i;:;ers 

lasted sand.a.ls. The iepa.rt:nent is excellently eq-J.ipped ~th. machinerJ and 

a great deal of time was spent on training persor.nel to operate it. The 

supervisor was tr~ined in production techniques, mowled.ge of materials and 

the various types and uses of cements, special emphasis ceing placed or. 

a.ctiYating time a.nd press time for ·.ra.rious types of sole units. Operators 

were given instructions on the daily oiling, cleaning and adjustment of :nachinerJ 

but in spite of this proving fairly successful, oil was sometimes used on 

clutches and tackspots which created tremendous ~roolems. 

h1h.en uppers arrived from the closing depart~ent toepuffs were fused on a. 

special activating press. Then a. thermoplastic stiffner was inse~ed and moulded 

first with s.n a.cti Ya;ting uni": and. then with refr:ger3."ted. :noulds fer i!III!led.ia:':e 

set. Attachment of insoles ar.d the pulling-over process was sa.tisfactorJ eut 
side and hand lasti.11g less successful, and repeated demonstrations were g-1.~ren 

to emphasize the importance of firm la.sting L"l the shank portion and the over 

ball-points to obtain a shoe with good shape ~retention. 

Roughing and cementing of the la.sting :na.rgin needed strict control, as 

excessi~1e roughing resulted in almost iJJmediate upper tea.ring. Operators have 

been known deliberately to rough incorrectly so tha.t they could be transferred: 

similar incidents have occured in other departments as well. During trimming_ and 

scouring operations special emphasis was placed on the shape of the fi~ished. ao:e, 

edging and heels and special guides for scouring ma.chines were ordered to 

provide maxi:num efficiency.· At the start of the project lasts were usually 

slipped after machine-cleaning of the shoe but in 1979 shoes were finished 

on the lasts. After last slipping, socks were insertad a.nd the shoes laced, 
• 

inspected a.nd boxed. 

Mechanical department 

One of the mai~ concerns when starting up factories in developing countries 

is to ascertain tha.t adequate mechanical expertise is available in order to 

maintain and run machinery at ma.ximum efficiency. 
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In 1977 the mechanic at the Cent~ had had some experience on simple 

machiner/ but little on more advanced machines and for this reason his training 

was given top priority. During the second. phase he lea.med -to reca.i!' sewinz 

ma.chines, gained a. full understanding of various hydraulic a.nd pneumatic 

systems, some lcl.ovledge of electronics, how to go a.bout setting out gu.iies 

for opera.tors, and how to make spare parts and per!Jrati!'lg tools. It was 

essential to la:.ow where outside assistance was a.vaiiable when ~eeded and here 

the ship-building ya.rd proved im1a.:I::l&"ole ·11itt. the rewind:.ng of :notors 3.ll.d 

production of ·ra.rious :na.chine pa.rts. 

1'he mechanic attended tOiJo tra.in:!:..g courses 3.br.)a.d. ':Jut t :C.e :-aiow:.edge J.e 

gained of cutting '.a:li·J'eS 3.t a. co'J.:'se :.n Austria. ·..ra.s ·recy basic a.s he :inly 

spent a short time th.ere and he recei•red further training i.."l welding a.t the 

Centre. Assistant :nech.an:.cs 'liere trained th...-ougho1.it the d.ura.tion of the 

project and together with the experience :md. aptitude of the cilief mechanic 

it was felt tha.t this department would !"Jn efficiently in the future. 

project document to 3.Ci:lie~re a. :production leYel of '.l.P to 600 pai:::-s of :-.octJ.rear 

in one shift : 

"(a.) 120 workers will oe ;rovi~ed wi~h ~i=ther ~=a.ining i.~ o!"ier 
to achieve the proposed production target; 

"(:,) 5 +,o 1:J highlJ skilled. workers will assume important positions 
in the various compartments a~ter acquiring ~he necessary tr~ining; 

"(c) 3 to 6 technicians to be trained to meet the requirement a.t the 
technical/managerial departments (planning, production, technical 3.lld ~ali:7 
control); 

"(d) The total number of tr'3.inees will reach 180 by the end of Ju.~e 
1978. They Will be capable of producing 500-.500 pairs of footwear in one 
shift.'' 

The Centre very nearly achieved the estimated production level L~ the 

second half of 1978 with a W1'rk force cf approximat--ly 100 labourers, only 

80 of whom were present daily. 

The estimated production for 1979 wa.s an output of 120,000 pairs 

of footweaI With a lab~~r force of 120. The actual production figures for the 
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first four months was 34,296 pa~rs (table 5) with an sVe?'!.g9 vork force 

of 107 persons. This meant that the annual production target for 1979 could 

be reached i! present product ion were maintained. 
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III. PRODJCTION 

Prod'.lction flow 

:at>st ra.w :naterials, and other materials sensitive to heat ~d numi~t7, 

were stored in air~onditioned rooms. Upper a.nd lining leather was so~ed 

accord.izlg to the tn>e of footwear fer ilhich. it ·.ias to be used u.d tuen 

d.irectl:r to the cutter who placed it on a special bar near the cutting press. 

Ord.ers for shoes were ~ade up in batches of :,ooo ~airs, 10 pairs for each 

iloricing ticket; the same applied to sand.a.ls out •ith wor!c-tic~ets ~er 40 

pairs. Shoes and beats have ~ppers and lini~ ~ad.e of leather •herea.s sa.n:ia:s 

!lave partl7 synthetic upper materials and only some leather lining. 

Synthetics were cut in two or four la7ers at a time according to the thicicness 

of :na.terial. After cutting, work 'As ?laced in special containers which couli 

ce stacked to allow ~i!limum storage space. .\fter passi!lg th...~ugh. ·.ra.rious 

operations such as splitting, skiving, marking, numbering etc., 'ilOrk ·As 

controlled for quantit:r and quality and any iefects, for example, ill-matched 

leather, were retUr!led to their respective d.epar';ments to be ::-edone. 

Production was recorded and ielivered. to the closing room 'iihere incomi!"'...g 

produ.cts ·"ere first checked for qianti t7 ar..d. then :ii"Tid.ed. i!l"'.:o a sec"'.:icr.. for st:.oes =.:-.:. 

:·fork i!l "the sl:ce aectior. was i!:.rii:d. so "";ha:: 

operator only had one job to finish, e.g., closing of Oa.ck-seams, whereas in 

the sandal section each ope~tor completed the entire closing of the upper 

part and attachment of buckles, and onl:r stra.p perfora.t:ons were ione o;r :;the::­

workers. ~ua.lit7 and q:uantit7 ~ere controlled against samples always ~~ ;ia.nd 

a.f~er which ·"erk was ieli·rer'!d to the last:.ng a.nd :naking depart:i:ent. 

'-'hen the upper leather cutting department received orders ident:cal copies 

of insoles, soles, stiffeners and toepuf'fs were passed to the bottom cutting 

department. The former two Ul'lits were cut on a dail7 'basis an~ the latter 

two cut on a ~onthl7 basis from synthetic ?Daterials. These components were 

transported from one department to the other on movable racks and finished 

products ~ere stored in the bottom cutting department until needed in the 

lasting and ma.king departments. Covered insoles, prepared in the bottom 

cutting department, were transferred to the closing room for binding. 

The lasting and making department for sandals received uppers in boxes 

and bottom components on racks. Before lasting a new pattern it was compared 

·11i th available samples to ensill'e uniformi t1 of toe openings a.nd backparts. 

After the sole had oeen attached, further control took ?lace and when the 

sandal was found to be fully acceptable, it was delivered to the shoe room. 
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T'.!le la.sting a.nd making section received uppers in boxes. Insertion and 

moulding of toecaps a.nd stiffeners was done immediately, regard.less of when 

the shoes were to be lasted. !3efore 'being roughed or sent to the hea.t setter, 

shoes were checked for a.ny Visible defects, that the position of the upper on 

the last was correct and that lasting ':o1&S tight, particularly the shank portion. 

'lbe hea.t setting process tightened and stabilized the upper and towards the end 

of the project, cleaning, repair and finish were a.11 done on the la.st after 

~hich it was slipped. Insertion of socking and lacing concluded operations 

but shoes were only packed a.."l.d stored after a fi~al check had been made for ar.y 
defects. 

Production ~lannL'lg 

'!he largest ord.ers came from the Heme Trade Department, and to a l9sser 

degree, from private traders. These ord.ers for at least 3 ,000 pairs per 

;a ".:te!":'l 'JJ2.7 be produced. L"l iifferent coloi.irs and materials :na...<i!l.g- ?roducti.on 
plannjng relatively simple. 

Incoming ord.ers ·.were record.ad in a production control book, a ca.rd. :nad.e out 

for ea.chord.er and a check made with the assistant production man.ager to e~sur~ 

tha.~ the rignt patterns :i.nd :na.terials :or ::na.:C.mum uti:ization iiere aelected. 

These production cards were stored in the ::naterial store-roe~ and were handed 

out by the assistant production ma.na.ger, together Nith the necessaI""J material, 

to the ~pper :i.nd oottcm cutting depart~ents. 

The supe?"riaor of each department was respcnsiole fo: recording :!ai:y 

product:.:in a.r..d for ser..di.ng ";he previous day's production figures to the office 

by 3 a.m. so that management could register and control the outpu-1; of 9ach 

department. In this way any missing order could be picked up i:mnediately a.nd 

a check made on the reason for its delay. 

In cases where defects were found the entire order was ielayed until repairs 

were completed and a ticket ma.de out by the supervisor listing details of 

defect, time and the department concerned. 

Production figures for 1977-1979 are listed in table 5. 

Departmental ordering orocedures 

To provide ma.xi.mum efficiency supervisors had to hand in requisitions to 

the storekeeper by 7 a.m. These were recorded on a cardex system and materials 
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issued by 9 a.m. Upper a.nd lining materials, however, had to be 

req11isitioned, sorted a.nd controlled one day earlier. inlen special :naterials 

not stored at the Centre were needed, the storekeeper had to use one of the 

Centre's vehicles to collect them from one or other of his outside storerooms. 

Purchase of materials 

In March 1977 agreement wa.s reached with the National Ta.nnerJ to supply 
2 

the Centre with at least 12,500 ft upper leather per month and all the lining 

leather required. At no stage wa.s this figure realized in spite of reassurances 

in September 1977 that the quantity would actually be increased by jQ%. 3y 

November of the same year every available strip of leather, including goat 

skins which had been in storage for many yea.rs, had been used to make sa.ncia.ls. 

The chairman of the Centre refused to allow import of upper leather :m.til 

October 1977 when 5lllgarj, India., ~-kista.n :md -:he TJni ted Republic of Ta.nza.r..ia. wers 

appr~ac~ed to supply raw materials. In November 1977 the manager and pr~ject mar.ager 

purchased 16,000 rt
2 of upper leather and 500 m of textile lini.ng,during a. 

·nsit to India., to meet requirements for the ~roduction of 3,0CO pairs of 

boots oriered oy the ?~esidency • 

.! loa.n of Y!> 15, 000 from the Pepsi-Co la Fac-+;or1 in Aden ena.o:.ed the 

Centre to o!'d.er some ma:te::-ia.ls in August 1977 but not '!.mtil credit ::~r 

!D 150,000 wa.s received in October 1977 could material oe purchased in bulk. 

3uying wa.s ilandled oy the manager, the ?Mduction :na.na.ger and the pMject 

manager and at lea.st three offers were considered before a. final decision 

>BS ta.ken. 

The Centre changed its suppliers acco?ti:ir.g to the :'hictuaticn of ti:.e =u:-=ency o! 

the countrJ concerned. A large sh.a.re of bU:J'ing was ione in the Federal Republic 

of Germany and Japan but in 1973, with the decline in •.ra.lue of the United 

States dollar against the deutsch mark a.nd. yen, alternative suppliers had to be 

found. 

In 1977 the manager a.nd prcject manager visited Europe to study ma.chinerJ 

and materials. In 1979 they made a. similar tour a.nd bought materials, low­

priced stock lots and excellent i;ua.lity polyurethane soles a.nd microcell-ru.bber 

a.t a net sa.ving of more than S40, 000. This proved that large sa.vings could 

be ma.de by careful study of market prices a.broad. 
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Dela.;rs in deli•rerJ vere experienced, ;:articula.rl;r nth pol.Jurethane 

cement, thin:l~r, eyelets, polyurethane soles etc., which effected production 

planning and output. 5hips expected to sail d.inctl.y to Aden vere often 

iela.7ed in Jedda. f'Jr :nonths md microcell-rJ.bber i..rlered. :..:i France a.rri·red one 

year late, putting an end to any production planning. 

In 1975 a.ll '.l.P'9er leather md ::nost of the li!li°"'g leather !lad to be i:nporled 

a.s the National Ta.nnerJ AU not a.ble to meet dema::ld.s. However, in ~·rember 1973, 

the Tannery ii.d. ?roduce some samples :Jf si:ie leather acce~table !'or sa..."l.da.l 

:;>rcducticn out ~at !'or shoes and ~cts • 

..... ~ •'.~..,, .,............ ... ..... ,.-=-.,.c--·-0 .,.s ·r:.· .,~ • .. ..: ; "' ; :i".'- /~c !"e.ll'!_.i .. _· "'-l.7 se"' •. ~ • 
..J- -'·•- ""~···--1 ............ _ ..... _., ···-- ___ ... __ --· - ..... 

the d.ela.7 in deliveey often doubled. production t±;ne e.g. eyelets and buckles. 

Miy damage i!lcurred. iurirg "';rs,nsportation was ·iea.~t .,,.i+.!:J. by the cba...-i!lg :Jffi.cer, 

the i..nsu.-ance compacy 3.lld ~he :;iroduction ~er, !.nd th.e final a.ssessment 

made by the project ma:i&g9r before goods left the docks. 

~ith i5,JOC ;airs of ·.m.sold. ?~ducts i~ storage because of poor c:-a:~~a.~sn:~. 

In Aug-.ist :977 :neet:..ngs ·11ere heli iii th. the Jepa.-t:ien~s of :fume and Fc.:-eign 

Tr!.de -,,.hicn resulted in the ~eove f:Jot·iiea.r being repaired 3..."l.d soli, a.s wel:. 

Pri·~te concerns 'bought goods directl7 f!"Jm the :en-:re .,,.h:ch incr<?ased. 

~ro fits by 15% over the r'!~renue from tile Depa.rtmer..t of ;tcme ~e, but oriers 

were onl;r small and made fr:Jm patterns in which the mi!list=:r ha.d no interest. 

Marlceting proved successfal because of a closed internal market, good 

design, correc~ selection of Qateria.ls a.nd colours, a.nd because the end 

product was both attractive !.nd reascnacl7 priced. Another reason was because 

accent was placed on full utilization of materials as ~ the ~ase when patterns 

for 2,000 pairs of foreparts were cut from wastage of 6,000 pairs of sling-back 

court shoes. M:lst patterns were copied from fashion magazi..~es and made as 

stylish as possible. Before being cleared for production a check wa.s made 

that the best possible utilization of leather had taken place without adversely 

affectir..g the pattern. Few items were rejected, not because the craft:nanship 

was so good but because small defects, ur.acceptable to the interr.a.tiona.l 

market, were per.nissable locally. 

( 
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Prices of footwear were settled a.f~er taking intc a.ccount the cost of 

materials, personnel, overheads etc. a.nd a.llowing for a. 15-2~ profit. 

The price per unit of all materials was calculated on ~eig!lt, a. cost margin 

for sundry materials allowed, a.nd all prices approved by the Ministr:r of 

Industry. ~owever, basic rules for cost calcula~ion Nere not followed during 

the last year •hich resulted in a. profit of S6 on a. simple pair of sa.nda.ls. 

The project mai:iager objected to this in the interests of the buyer •hose low 

salary limits purchase of footwea.r. 

Prices of products a.re lower than comparable interna.tioc.a.l ones •hich 

!!lay be attributed pa.rtl7 to the margin. of ?rcfi "t of '.l.P to 2':$; between the e:c-

facto:::.--J price a..~i the price to the con~~mer. ?:-ices of :ootwear ;rctlucei ~t :te 

Cen~re are listed in table 6. In October :?77 credit of ";'.:) l~G,JCQ was obtained for 

:naterials and. by April 1979 YD 82,JOO of this had. "ceen :-e:;iaid.. 

The question of opening shops to sell foot'ifea.: in other go 11ernora.tes was 

d.iscl.lSsed 'ifith the Ministr;r of !?idustr;r but ~o iefinite decision was reached. 

Lasts are ~~e ~oulds on •hich shces ar9 reprod~ced ~d cost jetween 

and :na.7 be ~ed for 'nly a year a.t the most to produce stylish shoes. It #a.S 

therefore impor";ant that the produc~ion cycle from la.sting to the la.st slip 

was ~s short a.s possible so t!J.at the la.st could ·::ie used se11era.:. t:mes a. 'iay, 

thereby reducir..g costs. 

The Centre purchased sole units from the Fed.erd Repuolic of 'Je!'Illa.ny, FTa.nce, 

Italy and the United Kingdom, most of these being delivered in English or ?rench 

sizes. F3.ctories usually deli11ered both la.sts and unit soles, :ind to save time 

l~sts were ordered in their original form except for two which had standardized 

backs. There was uncertainty a.t the Centre as to which standariized last should 

be ordered but the Frankfurt 71 type was finally chosen which could result in 

a saving on cutting knives, moulds and shank stocks. 

Du";ies of the tiroject manager 

In a. country like Democra.tic Yemen which is on the threshold of industria.1.i -

zation the project ma.na.ger cannot be only a.n a.dViser. It is essential that he 
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Table 6. Prices of footwear produced a.t the Centre 
(Dinars) 

Pattern number Factory price 'ilho lesa.le price Retail price 

Women' s shoes 

5 1.900 1.900 2.000 
0 3.220 3.220 3.750 
7 3.925 4.120 4.500 ' 

?A J.925 4.120 4.500 
9 3.925 4.. 210 4.500 
9A 3.925 4.210 4.500 

10 4.210 d.420 4.900 
11 4.210 4.420 4.900 
12 3.9'25 4.120 4.500 
13 4.210 4.420 4.900 
14 3.925 4.120 4.500 
;5 4.210 d • .:120 a.900 
16 3.925 4.120 4.500 
17 4.210 .:l.420 J.,?00 

Men's boots 3. 790 4.150 4.500 
Men's shoes 

307 5.510 5.7a5 6.400 
303 4.600 4.325 5.300 
309 4.500 4.325 5.300 
310 4.600 4..325 5.300 

Sanda.ls 

201 1.940 1.940 2.250 
202 1.940 1.940 2.250 
203 1.940 1.940 2.250 
204 1.940 1.940 2.250 
205 2.100 2.100 2.450 
206 2.130 2.130 2.550 
207 4.175 4.335 4.300 
20a 4.175 4.335 4.300 
209 4.175 4.3S5 4.300 
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Table 6 (continued.) 

Pattern number FactorJ price Wholesale price Retail price 

210 4.175 4.355 4.300 

211 4.175 4.335 4.300 

212 4.175 4.J35 4.300 

213 4.175 4.335 4.300 

214 4. i75 4.J35 4.300 

Children's sandals 1.470 I 

~· 
.. ,' 

':.../ 

~ No fixed price yet. 

has a good practical knowledge of all ma.chineey to set an example to workers, 

and also supervise the training of personnel so that they realize that crua,ntit:r 

is no substitute for quality, for this will determine the fina.l results. 

In changing the Centre from a. training and partly productive 1.lllit into a. 

full7 productive fa.ctorJ the project ma~er was responsi~le ~or the :nsta.:la.­

tion, ri.lllnir.g-in, :na.intena.nce and repair of new machinerJ, the training of 

opera.tors and the ma.king of patterns, cutting knives, spare parts a.nd various 

guides for cpera.tors. L~ addition, he ha~ to test new materials an~ accessori~s 

and a.d•rise ·A.b.ich materials shot.ild be ordered after ter.ders were r'!cei7ed. This 

ri..aturally resulted in !D&ny hours o,1ert ime together with the general manager, 

sometimes the production manager a.nd his assistant, and often the ?Decha.nic. 
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Annex I 

MEMBERS OF PROJECT TEAM 

Post d.escrintion 

Interna:tior.al staff 

Project manager 

Technical foot~ear 
expert 

Odd Birkhau.g 

Counter:part staf:' 

1'.1eneral :na.na.ger Fadh.le Hasson 
!'ehia. 

.tssistant :na.na.ger A.R. Mohyddin 

Production manager Saeed Ma.nsoor 

.!Ssistant production 
:oar.ager r.x. ibdull<a.rim 

Arrived. Deoa.rted. 

Febr.ia.ry 1977 May i9'!9 

February 1973 Febr.ia.ry 1979 

A'll.g'.l.St 19 77 

August i977 

July 1974 

October 1977 



: IQ ii !S!!lL i a tuw ar -""'~~~ · 

Quantity 

2 

1 

2 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

Aunox II 

MACJIINl!:kY' lMPOltl'l!JD, 191'/-19'79 

Supplier and item 

Carl Siek - Feder:d Republic of Germany 

Upper leathei: swing ann machine1:1, complete 

Vi lh Pederson - Denmark 

Strap turning n1achine, model 145 OB 

The British Unitt:d Shoe Company - United Kingdom 

Hydraulic cutting machines, with 1:1pardB 

Nwnber 4 pulling amt lasting machine, with spares 

Automatic humid UVA mach ino, with spares 

Nwnber 4 surface scouring machine, with 1:1pare1:1 

Freight charges 

Number 5A lining marking machine, with sparel:l 

Jllnopress model A machine, wHh spares 

Cement supply unit, with spares 

IA.lo-rail transporter series 11, with spa.res 

Number 2 marginal cementing machine, with spartis 

Heel seat lasting machine, with spares 

Number) sole stamping mu.chine, with sparus 

Freight charges 

.. 

Value in 
fore it.rn exchange 

{coat plus fruight) 

DM 10 000 

IJ!I 

t;4 4B6 

£·14 543 

!:,J 961 

'/60 

£ 4 593.69 
£ 1 280 

CI 551 

£ 1 515 
£.1 046 

£15 '755 
£ .1 062 

£11 8:!1.92 

£ ~ 360 

t: 1 554.36 

Equivalent 
value 

in dinars 

1 460.000 

1 H3.560 

2 ;00.01') 

9 336.610 

2 542.965 
3 006.495 

822.205 
1 059. 335 
1 034.'145 

714.420 
10 760.665 

725.345 
B 074. 3'/0 

928.8BO 

1 061.630 

~ 
0 



Quantity 

1 

1 

100 kg 

1 

1 

1 

1 

1 

1 

1 

1 

. -

Supplier and item 
Value in 

foreign exchange 
(cost plus freight) 

Sagit1ia Officina Meccanica - Italy 

Thennocementing and folding machine, PR 6'7/'P 

Special attachment to fold flat in sole 

'l'hennocement 

Sewco &lgineering Company - United Kingdom 

Number 3 needle Puritan sewing machine, reconditioned 

"'' S.A, Anver - France !!/ 

Type 4o8 TSM nw11ber 6835 thermic reactivatiug wilt f'or1 
thermoplastic counters 

Type 4WG number 6352 therrnopla1:1th: couulier premouldin' 
unit 

Bruggi - Italy ~ 
Automatic Solo Trimming 

12 940 
185 

$220 

£1 825 

F 34 190 

112 4'/') 

Fortuna-Werk Maschinenfabrik - l''ederal Hepublic of Germany 

Model 34-Ag standard skiviug machiue 

Tuttoscarpa SPA -· Italy 

Hydraulic cu·l;ting machine G/222 

Extra block 

Hydraulic pressing machine t,vpe s/mod '{'j6 

"OM '( 190 

L 2 450 

1. 26 

L ,4 150 

~ Machines bought by UNJIX) 19'/7-19'{U. 

-~--------- ---- - - -1 

~quiva.lenli 
value 

in dinars 

1 029.000 
29.750 
17.000 

1 204.675 

6 928.000 

4 )66.?')0 

1 137 .ooo 

1 011 .850 

10 .740 

., 13· 950 

~ ..... 



Quantity 

1 

1 

1 

1 

1 

1 

1 

60 

2 

1 

1 

1 

3 

12 

50 
25 ()()() 

Supplier and item 

Freight charges 

F. ll>ller SOhne - Federal Repuhl ic of' Oermany 

Sole scouring machine number 188, with spare~ 

Insole waist machine number BF03, with aparotl 

Albeko Schuh-Maschinen - Federal Ropublic of Gerrflli,ny 

Welt lasting machine, nwnber 575-58 

Individual du~t collector 792A/6o 
Auto upper lacing machine 

General overhaul machine t'or heavy Lioots 

Seam reducing machine, with sparoB 

Gast ors 

Freight charges 

XN ll>tary sole racks 

Number 11 lasting machine 

Number 3 needle Puritan sewing machine 

Master clock 

Time recorde1·s 

Card r<i\CkS 

Ink ribbons 

Time cards 

• 

1 
J 

Value in 
foreign ~.x:change 

(cost plus freight) 

L 710 

DM i.3 3lJO 

UM 9 653 

lJM 6 140 

DM 5 150 

DM 8 420 

DM B 050 

UM 1 571 

DM 150 

DM 155 

DM 5<JJ 

UM 959 

DM 2 515 

DM 2 447 50 

Equivalent 
value 

in dinars 

293. 230 

1 468.250 

1 689.275 

1 031.520 

865.200 
1 414.900 

1 352.400 
1 038.435 

99 .150 

102.455 
204.250. 

633 .900 

662 .415 

1 61'1 .Boo 

f:o. 
N 



Quantity 

1 

1 

1 

2 

1 

2 

2 

1 

1 

1 

1 

1 

2 

1 

6 

.. .. 

Supplier and item 
Value in 

foreib"l'l exchange 
(cost plus freight) 

Kaeear Kompresson CmbH - Federal Republic of Ce.nua.ny 

Compressor unit, complete 

J.F. Behrens - Federal Republic of Germany 

'!Win unit clinching machine 

Service unit for machine 

.~taples 

J. Sandt AG - Federal Republic of Gel'Uiuny 

Trade mark embossing stamps, 50 mm 

Production drawing 

Trade embossing stamps, 40 mm 

Tools for P.u., 9 teeth 

Heel scouring nic.a.chine nwnber 07B 

Freight charges 

143 lndi vidual dust collector 

Spares for machine 

410 }\ydraulic swing arm cutting press 

339 Mult if eeder 

9132 Insole ::Jlotting machine 

143 Individual dust collectors 

D. ilild polisl4ing machine 

Cloth lirushe1::1 

DM 6 356 

DM 1 665 

DM 245 

. DM 572 

DM 682 

DM 207 

HM 576 
Dt.1 190 

DM 4 B06 

DM 359 
DM 2 863 

DM 375 
l>M 10 395 
DM 10 368 

DM 4 912 

DM 5 '736 
DM 6 570 

l>ffl 546 

.. . " 

Equivalent 
value 

in dinars 

96·1.000 

2'(8.055 

40.915 

95.525 

11 '7 .305 

35.605 

99.075 
32.6Ho 

~26.635 

61 .750 

493 .295 
65 .500 

1 787 .940 

1 783 .300 

488 .t\65 

986.595 
1 130.040 

939.120 

~ 
l.>I 



Quantity Supplier and item 

2 078 Heel scourers 

150 Rolls Rand paper 

1 413 Side cement lasting machine 

1 9103 Pora-HS2 fo1· heavy boots 

Spares 

Fritz Wagner WSK - Fede1·al Republic of Gunnar!.Y 

1 Pneumatic eyelet machine mediwn 304 

1 Pneumatic press 805 

1 Pneumatic preaa 807 

100 Punches 

1 

1 

1 

1 

2 

1 

1 

2 

Pfaff - Federal Republic of Germany 

CL 438/49-01 Sewing machine, with sµures 

CL 544/944001 Sewing machine, with sparet:i 

CL 38/45-12-915/01 Sewing machine, with upares 

Freight charges 

CL 194/61-0') ~awing machine, with aparea 

CL 463-944/01 CL Sewing machines 1 with upares 

CL 463/944-01 CL Sewing machine, with sp<u·es 

CL 471-'/55/01 BLX 1. 2 Sewing machino, wi tta t:1jm.rt.1a 

CL 491-"/55/03 Sewing ma.chine 1 with t:1pcu•ujj 

Value in Equivalant 
foreign exchange value 

(coat plus freight) in dinars 

DM 9 612 1 652.920 

DM 1~ 500 2 150.000 

DM 6 0'/2 1 055.565 

DM 6 13'/ 1 055.565 

DM 693 119. 200 

DM 1 395 231.570 

DM 2 100 348.600 

DM 2 620 434.920 r:: 
DM 150 24.900 

DM 3 9'10 6'(4.900 

DM 3 '/30 634.100 

DM 3 594 610.980 

J»t 506.15 86.045 

DM 4 466 750.450 
DM 4 456.10 '/48.625 

DM 1 503.40 252.570 

DM 6 0'-)4. 50 1 023.H75 

OM 12 1H9 2 047.755 



. . .. 

Quantity Supplier and item 

1 Heetika sole cementing machine nwllber 1016LVR 

1 410 Electrioity-hyd1·aul ic swing a.rm cuL ti rig pres a 

1 !U'elet Dli:\Chine l 
1 Foil embossing machine J 1 Upper roughing machine 

Vlilue in 
for6ign u.x:change 

( ooet plus fL·eight) 

S2 uoo 
D4 B 274 

rt no 

120 691 

Equivalent 
value 

in dinars 

980.000 

2 100.000 

~ 
\Jl 
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Annex III 

~ntinuous tnini.ng of personnel took place from the start of ";he project 

as can be seen from the .:lata below, but the total number of staff ilho comple~ed 

training in 1975 is not an a.ccura.te figure a.s :na.ny were retrained. In 1979 only 

i.n.di;idual tnining on new ma.chines toe~ place. 

Dates ]umber of trainees 
!)uraticn 

~urse 3eginninz ~ ( ... h ' ,:non .. s1 Sta.rt:ng Fi?:.ishi:ig 

:Jp~er lea.th.er cu";~i.ng Feb. 1977 )fay 1 • "'1""r ~ .. 
• j' ' ..) - ~ 

Jpper leather cu.t-:ing A.pr. 1?79 Sept. 1973 7 ::i 2 ~ 

Closing and prefi ~t in.g Aug. ;977 Sept. 197 7 2 23 23 

Cle sing a.nd prefi ~t i.ng Aug. 1973 Dec. 1979 '1 j 
,,. 
~ 

Lasting, =iaking and 
!"inishing Mar. 1977 Apr. 1977 2 13 

.. 
I j 

La.sting, ::iaki!lg ;i.nd. 
fi.n.i Shi.cg Dec. :977 :ur.e 117<3 7 

,...,.. 22 ~~ 

3c";t.:im cutting July 11~-:- Sep-r.. .. ,,...~- 2 ~ J. l -: . 
' 

,, 

3ottcm cu~~ir...g :a..."l.. ~07: 
. "". - )fay 1~78 5 '::l ' .) 

Ca.lc-:ila.t ion of material 
~onsumpt icn .-lug • 

., ..... ,,.,_ 
A~. 1?77 2 3 3 ... ~' .,, 

- - - - -
• 
• 
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