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I. Intrciucticn 

l. In its resolution 34/129 of 14 December 1979 on assistance to 

Mozambique, the United Nations General Assembly, inter alia, re~uested 

the appropriate organizations of the United :rations syste!!l to maintain 

and increase their curren~ and future programmes of assistance to 

~ozambique. The need for increased international assistance to enable 

the restoring of industrial production to the levels maintained prior 

to the country's implementation in 1976 of mandatory sanctions against 

the Southern Rhodesia regime, was emphasised. 

2. At a visit to UNIDO headquarters in February 1980, Mr. Juan Blau1.:i.l

Soler, UNDP Resident Representative in Maputo, stressed the importance 

attached by the Mozambi~~e Government to the rehabilitation and develop

ment of the countrY''s ind~strial sector and called for ~ullest partici

pation by UNIDO in supporting these efforts. As initial steps, and 

pending the completion by :nid-1980 of ~he Government's 10-year ?erspective 

Plan, it was suggested that short technical advisory mi~sions by tJNIDO

statf be mounted to review and analyse plans for rehabilitation and 

development of certain essential industries, and formulate proposals for 

technical assistance in that context. !n response to the request of the 

Government the first such technical. advisory mission ·risited ~!aputo in 

April 1980 covering metal' ·rgical industries. 

3. The present report covers the second technical advisorJ mission, 

undertaken in May 1980, which, in response to Government requests, dealt 

vith the t~xtiles, garments, paper and salt industries. The pllr!)ose of 

the mission was to review, on the basis of an analysis in respect of 
each of the sub-sectors ot existing industry, as well as future plans and 

programmes, technical. assistance and other "'."equirements and formulate 

specific proposals in that context. 

4. The mission was composed as follovs: 

Nils Ramm·-Ericson, Senior Industrial Development Officer, 
Regional and CountrJ Studies Seetion, International 
Centre for Industrial Studies, UNIDO 

Antero Eraneva, Senior Industrial Development Offic~r, Agro
Industries Section, Industrial Operations Division, UNIDO 

Michael D. Hinchliffe, tnlIDO Consultant on Garment Industry 
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Manfred Judt, Senior Industrial Dcvelo'91D.ent Officer, Chemica.l 
Industries Section, Industrial Operations Division, UNIDO 

Eduardo ~ebber, Research Assistant, Office of the Director, 
Ind.:$trial Operations Division, tmIDO 

5. The fiel.d vorlt in Mozambique vas carried out betveen 12 and 22 May 

1980. Comprehensive programmes vere arranged by the Office for Planning 

of the Ministry of Industry and Energy in co-operation ·ri th the National 

Directorates for Light Industries and for Food and Chemical Industries 

of the same MinistrJ. Discussions vere held vith the Director of Plann

ing of the Ministry of IndustZ"Y and Energy, Dr. Luis Videira, and a 

number of other officials of that -~nistry and of the National Commission 

for Planning. Some 15 industries, from both the public and private sector 

vere visited in the Maputo area as vell as in Beira and Chimoio. The 

programme of the mission, listing the persons contacted and the :~dustries 

visited,is appended as Annex I. 

6. The mission held several discussions vith the UNDP R~sident Represent

ative, Mr. Juan Blanch-Soler vho provided vital guidance to the mission. 

The Senior Industrial Field Adviser ~t Maputo, Mr. Carlos Goulart, parti

cipated extensively in the vork of the mission to which he co~tributed in 

a most valuable way. 

7. The mission vishes to express its appreciation of the excellent co

operation and support provided by the Ministry concerned and by the UNDP 

office and for the many useful suggestions and observations contributed 

by the persons vith vhom contact was made. 

--
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I!. The ~ozmnbiaue economy in context cf the essential i~dustries ~ovP.r~d 

by the :nission 

8. In its reviev and assessment of t!le c~ent situation and f'.lture plans 

and prospects in the case ot the essential industries covered by the ~~sion, 

due attention was given to the count.t"Y'S general economic situation in this 

context , the most relevant aspects ot which are indicated in folloving para.grepk~. 

9. The economy ot Mozambique s.t the time of independence vas of typical 

colonial character; the country exported almost exclusively agricultural. rav 

materials and imported consumable goods, equipment and rav material. The 

transportation system vb.ich fol1oved an interior-~-coast pattern had been 

developed to serve the needs ot external trade and tourism; the educational 

and other social services were equall.y geared to the torei~-oriented require

ments of the economy and had little direc~ relevance to the needs of the local 

popu.tation. This pronounced bias in educatian and training facilities resulted 

in a very high dependence on expatriate personnel in all activities. 

10. Because o~ this de-pendent structure of the econQmY, the sudden ·ri th-

draval ot Portuguese administration and the consequent di~::-uption of the 

astablished.structure resulted in a serious set-oac~ in eccncmic growth; one 

example being cotton for vhich a decline from 140,000 tons betore independence 

to 35,000 tons in 1976 vas registered. Transport and service industries, 

which accounted for about 35 per cent ot the GNP also sustained steep declines. 

Thus, the blockade against Rhodesia, adopted by the internati.mal comm.unity, 

greatlJI"' atrected the earnings ot the transport sector Vben the borders were 

closed. Furthermore, the ai::ned attacks perpetrated by Rhodesia directed at 

economic targets such as bridges, railways, store houses etc., besides causing 

loaa ot lives, led to seri~~ disruptions for Mozambique's production activities. 

Also,Mo:aabique's manutacturing regis~ered during the· first years at'ter inde

pendence a substantial iecline (to a level estimated at 60 per cent of pre

independence level) due mainly to decrease technical and ~anagerial capacity 

a.nd l~ck of raw materials, spare parts and repairs facilities. 

ll. In the :nanufaeturing sector produc~ion has, hovever, been increasing again 

since 1977; it rose 20 per cent bet~een 1978 and 1979 and an increase of 30 

,er cent is envisaged betveen 1979 and 1980. '!'he sector i1;;.ve had a. cartain 

advantage of the fact that a large portion of the plant machine17 - for instance 
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in the textile and clothing sectors - is relatively nev, installed in the 

period 1970-1973 and it is not u..~til nov problems caused by lack of spare 

parts and maintenance are becoming very serious leading to increasin~ re

quirements of technical expertise to enable a more effective utilizatjon 

of ~he existing plant resources. In this connexion it may be mentioned that 

the mission was informed that simplified procedures to facilitate the import 

of n~cessary spare parts to industry vere being introduced whereby the · 

factories would have a certain amount set aside for spare parts imports each 

year instead of, as hitherto, have to specify in detail in advance their 

requirements. 

12. Attention is also being given to various avenues to stimulate the 

labour productivity,.lf at macro, policy-making level as well as at micro, or 

plant level, for instance within the workers production councils set up in 

all factories. 

13. It should also be mentioned that abo~t 47 per cent of Mozambique's 

manufacturing ind.ustries are located in or around Maputo. Al though most of 

the industries are consumer goods industries, also several agricultural pro

cessing industries - many based on produce grovn in northern M~zambique trans

ported to Maputo - !lave been established there. Hovever, the Government is 

seeking to bring about decentralization by encouraging nev industries to be 

located in northern towns like Pemba, Nampula and Mocuba. A point in case is 

the location of three planned new textile factories (see para.20 belov). 

14. The total number of workers in industry (including mining) is 120,000. 

The vork force in textile and clothing production constitutes a significant 

portion thereat ; over 10, 000 are employed in the textile industry '"'hile 

close to 6,000 are vorking in the garment manufacturing sector. 

15. Mozambi~ue's balance-of-payments situation is precariou~. The country 

is presently dependent upon large quantities of imported food, while consi·· 

derable amounts of industrial rav material and equipment must be imported to 

revitalize the manufact'1irng industries. Of crucial importance is a quick 

11 In response to the interest indicated to the mission, in narticular in 
the case of the clothing industry, a reprint of a short article 'In
centive Plans: International Perspectives' by !Qiavaja AmJad Saeed which 
appeared in the Pakistan Management Review (3rd and 4th quarter 1979) 
is appended to this report as Annex II. 
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recoverf of the traditionally large invisible trade surplus (mainlj port 

and railway charges on international traffic) which used to compensa~e the 

large tr!'de deficit. While :na.jor concerted ef'forts are being :na.de to briri.g 

about a fundamental strengthening of the agricultural sector vithin a fairly 

long time frame, particular attention is also focussed on immediate efforts 

to rehabilitate and further develop certain industries, namely those produc

ing essential goods for the population and for the further development of 

the industrial sector and those vith export potent~al. 

16. A1though the Government, in particular the Nati~nal Planning Commission, 

is currently in the midst of a comprehensive planning exercise, according 

to vhich a 10-year Prospective Plan for the 1980s vill be completed by July 

1980 to be followed by the establishment of a mid-term (1981-85) plan and 

. ot the current yearly plan, g\iidelines of immediate nature vere provided last 

year in the Central State Plan for the biennium 1978/80. Thus the industrial 

production is to grov from 1978 to 1980 by 30 per cent, investment~ and 

construction also by 30 per cent and supplies to the people by 10 per cent. 

Agricultural production is to achieve a growth of 35 per cent. 

17. To reach the planned growth of the industry sector efforts are concen

trated on 

(i) utilizing to the maximum the capacity of existing industries 

(ii) giving particular attention to the effort ot utili·zing 
national raw ~aterials and the local manufacture of spares 
and equipment, vith a viev of reducing import requirements 

(iii) accelerating the building up of the industrial organi-
zation in particular at management levels, in the more import
ant industrial branches such as metallurgic and electro
mechanic, agricultural machinerJ, textiles, clothing, footvear, 
wood products, chemicals and food processin~ 

(iv) giving particular attention to the incre~se in production 
ot materials for construction. 

18. In a key note spe~ch at the closi~g of the Council of Ministers in 

August 1979 the President of the Republic, H. E. Mr. Samora Moises ~achel 

stated, inter alia, that Mozambique must ~each 1990 •.ri.th a developed industrJ 

with the basic industrJ functioning and wltt agriculture relatively mechanized. 

By 1990 the problems of toed, clothing, foot~ear, unemployment, illiteracy and 

endemic diseases must be solved and overcome. Mozambique was to become a 

developing country of advanced socialism. The pri•ra.te ente?"!'rises •.1hich 
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!'unction correctly must be supported by the dit!'erent state and financial 

orgaus to ensure that they accomplish the tasks a.llocated to them in the 

schedule of the Plan. The President or the Republic f'urther stressed that 

the country vas open to co-operation vi.th a.ll countries independent ot 

their 3YStems and vi.th foreign business enterprises on a mutually advantage

ous basis and that the country needed from the outside, in part~ cular, technology 
and financial backing. 
III. The textil.e industry 

19. There are in MozambiquP four major textile factories prod~ing 

woven goods. Three ot thes'e - Te.xlom in Maputo , Textafric:a in Chillloio and 

Texmoque in lfampula - are in the cotton sector and one - Rio~ele in Maputo 

is present.17 weaving synthetic s-pun and filament yarns with advanced plans 

to include a spinning unit tor synthetic staplP fibre. In addition, there 

are five knit-ting factories, one Jute and pol11'ropylene bag factoey and 

three blanket man~acturing units. 

20. Three large, inte~ted cotton processing factories, to be install.ed 

under bilateral contracts, are 'being planned. They •.rill all be set up in the 

northern part ot the country; in Mocuba (34.6 million m2 under GDR ~ontract), 
Montepuez (21.6 million m2 under Chinese contract) and !iassa (about 14 million 

m2 under Romania contract). When these factories are completed the total 

installed capacity rill be 117 million m2 annually. Further details regarding 

installed capacity, z>roduction and labour t'orce in 1979 and estimated produc·.:.. 

tion required to cover the domestic market demand by 1990 tor various textiles 

products are given in Table I. 

21. The mission visited tVo ot the three existing cotton spinning and veaving 

plants (• 70% ot installed capcity in that sector), one ot the knitting 

t'actori:es, the Jute and polypropylene bag t'actor.r and the synthetic veaving 

mill. Short notes on the five factories visited are appended as Annex III 

1-5. 

Z2. The industey is characterized by lov efficiency and lov capacity utilization 

owing to a chronic shortage ot spare parts, raw materials and a.wdliarie.:1 !.nd 

lack ot trained personnel at all levels. Also, characteristic of the ..,oven 

goods sector (both cotton and synthetic) is that the :nachinery is modern (on 



T A B L E I 

Installed Planned Production Estimated Laboiir 
capacity additional in 1979 requirement force Remarks 
1979/80 capacity in 1990 1979 

Cotton voven fabrics 47 mill. m 2 
70 mill. m 

2 
30 mill. m 

2 
117 mill. m 

2 
1500 I?riority 

sector 

Synthetic voven fabrics 6 mill. m 2 
2,7 mill. m 2 No estimate 500 

available 

Cotton knitted fabrics 23 mill. m 
2a/ 

4 mill. m 2 46 mill. m 2 
1200 

Synthetic knitted fabrics 0,5 mill. m 2 
5,8 mill. m 2 

18 

Lingerie Nil Nil 1,5 mill. m 2 Nil 
-~ 

I 
Blankets 600.000 Target for No estimate 

pieces 1980: 1,5 available 
million pieces 

Jute and PP bags 14 million 6 million 600 

!!1 Includes a nev factory presently being put in operation in Beira and major expansion in another. 
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the average 5 7ears old) and of lligh quality (Sulzer, Saurer, 3enninger, 

Schl.a.thorst, SAGM, Platt Saco Levell). It is only now be~inning to sho~.r the 

effects of poor handling and maintenance and its condition is deteriorating 

repidly. Most of it is automated {Schlaf'horst Autoconers, Sul:er shuttleless 

waving irzachines, Sauer rapier looms, etc.) but the expensive labour-saving 

features are grossly under-uti1ized. 

23. A considerable part ot the textile industry is •rithin the pri·rate or 

mixed public/private sector, in most c:ases linked rith Portuguese concerns. 

It operates, hoveTer, a.long with the state-owned industry within the trsme

wrk. ot stringent government policies and regula'tions concerning imports, 

production and pricing. 

24. Much of the industry is managed by expatriates - :nostly Portuguese -

vho are either employees ot Portuguese parent companies operating ractories 

in Mozambique or retained direct by the Mozambique government. Although the 

Govermnent in most cases is satisfied rith the 'Dert'ormance of these enartriates, 

many of them. it is claimea. tend to tota.lJ.y concentrate on the plant o~eration 

and d• not to give the necessary emphasis on the transfering ot their k.nc!nrled.ge 

to their Mozambican counterparts. 

25. UNIDO assistance to the textile industry should focus on improving the 

productivity and product quality and on training. To demonstrate the e.f.tect 

ot correct measures it is recommended that the assistance be initi&lly con

centrated on one single factory where the Qecessary prerequisites exist or 
can 'be made available. It is turther recommended that the assistance pro

gramme be implemented through an intensive consulting firm assignment and 

supplemented by one er two OPAS expert assignments for a two year period. 

26. The details o.f the proposed programme are set out in a draft Project 

Document, attached to this report as Annex rv. Its principal elements a.re 

- installation of process control system; 

- establishment ot vaste standards and development of a vaste control 
programme; 

- installation ot a preventive :naintenance systems; 

- implementation ot an instructor training programme; 

27. The project should be car!"ied out at the TEXLOM ractorf and be regarded 

as a demonstration programme ~h.ich can be subsequently repeated in other 

?nills. 
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r.v. '!he sar.nent industry 

28. The garment industr/ in ~ozambique comprises 34 mediUJ11-sized production '1Ilit3 

·- in both the private and the public sector - vi th a total ot 3. 350 machines 

a;id a work force ot 5700. Four ot these enterprise~ have ~ore than 500 

workers and almost all the others have more than 2: O workers. The industrf 

sutf ers t'ram an acute shortage of trained manpower at all level.s and f'rom an 

eq,ually acute lack of spare parts and imported rav materials. These two, 

fundamental, shortcomings are retlected in the overal.l. picture: lov pro

ductivity, poor production pl.anning and control, q_ual.ity levels veil belov 

international standards and high unit cost. The industry is further chara

cterized by lack of SlJecialization; most factories ar~ manuf'acturir..g a ride 

~ange of ~roducts. The result is a. heterogenous :nachine park vi.th serious 

:naintenance problems and ilnderutilization ot certain :nachines. It is estimated 

that l5-20 per cent of the equi!Dent is standing idll! for la.ck of spare parts 

and many ot them have been cannibalized to ::mintain the rest in working order. 

29. The mission, having visited seven manufacturing units vhich account for 

about 45 per cent ot the total garment industry in terms ot em:ployment and 

machinery, recommends that technical assistance to the ge.rment industrf be 

concentrated on selected manufacturing units rather than be diffused across 

the whole industry. In this mazmer it would be feasible to achieve signi

ficant results in the selected units which could subsequently, serve as models 

to other factories. 

30. The recommended programme has five distinct parts: 

(a) Increase the production in the SABRINA !ac:tory in Maputo by 100 

per c:ent through the installation ot appropriate production control 

systems and the implementation ot an operator/instructor training 

programme; 

(b) Develop a standard costing system which can be applied throughout the 

garment industry; 

( c ) Conduct a •.lork stu~ training course to impart knowledge of basic 

industrial engineering; 
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( d) conduct a pa ttern·-making course; 

(e) Prepare a rationalization plan for the garment industry and a5sess 

the industry's present and future machinery and spare parts re

quirements • 

A draft project document on items (ahand (e) of the above list is 

attached as Annex V. 

31. Further details on the garment industry and on the factories visited 

are contained in the WERNER report, prepared by the Consul.tant Mr. Hinchliffe, 

and issued as Addendum l to this report. 

V. The uul.'O and na'Oer industry 

32. Another industry produ~ing essential products for the Mozambiquan people 

is the paper industry and it :s considered a matter of prime importance by the 

Government not to rely, on a long-term basis, on imports (of paper or of pulp 

for conversion into paper) for meeting the growing demand for crucial items 

such as the mass-consumption varieties of paper. 

33. The first and only paper mill in Mozambique, the Industria ?apeleira 

National (former Fapel-Fapacar Mill), outside Maputo, started production in 

the 1960s and by the mid-1970s vi.th four paper machines (all second-hand 

equipment~ in operation it vas possible, using locally available waste paper 

and imported chemical pulp, to produce up to 15,000 tons of printing and 

vriting and packaging papers for the local market. 

34. During the last few years production has dropped down to 3,000 tons per 

annum (in 1979); the locally collected waste paper in the Maputo area being 

the only fibre material available f'or paper making. The production of the 

mill at present is, however, limited not only because of lack of rav material, 

but also d~e to lack of spare parts, poor maintenance, and lack of experienced 

personnel. 

35. A. team of four Cuban paper engineers has improved the ~anpower situation 

temporarily for 1980. A national campaign to collect more waste paper for the 

mill has been started. The paper machines No. 3 and especially rro. 4 have a 

potential of producing at least an additional quantity of 10,000 tons/annum, 

if the above-mentioned handicaps of the mill are corrected. 
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36. Mozambique imports about 25,000 tons per 7ear of different paper ?rcducts, 

mostly packaging pap..:rs like kraft liner, corriigated medium iutd :;lrin'ting and 

writing papers; papers vhic!l vere ?artly produced earlier in the existing 

paper mill. ~e paper con!lumption ot 3 kg/head and ann\lill is, compared ·ri th 

other developing countries in At'rica, high. 

37. The f'u~~e prospects for developing the national pUJ.~ and paper industry 

are very promising. SIDA bas earmarked. for assistance to Indust'ta Papeleira 

National an amount ot 3 million Swedish Kronor envisaged. to be used, inter 

!::!!!., tor laboratory instruments for quality control. Ags.in with SIDA f'unds, 

a survey ot the forestry sector has been carried out in 1979 aL.i tvo nev 

potential. piUp and pape: mill projects have been identified. In the Manika 

area there is enough pine wood - 13,000 ha - to produce 30,000 tons/annum 

ot nevsprint, and in the Zambesi Province there is sufficient sugar cane 

bag&.Sse a.vailab1f" to produce 60, 000 tons of paper. ~e bagasse ·.rill be 

available because the lor.al sugar mills can svitc:h to local high quality 

co~ as fuel for their boiler plants. 

38. Furthermore, the Government plans to reforest 130 ~ 000 ha .,,,.i th :::::U.ca.l:rptus a.ad 

pine trees and •1l:len these plantation forests are :nature, a big export chemical 

:pulp :nill vith a capacity of 100,000 tons/annum rill also be possible in th&? 

1990s. 

39. Due to these promising conditions the Government is nov veey concerned 

about hov to train and obtain the skill.ed manpcver necessary to operate the 

tvo nev mills tor vhich start-up is foreseen i:o. 1985 - the nevsprint nll, 
35,000 tons/annum, and the bagasse ~aper mill, 60,000 tons/annum. 

40. The existing paper mill Industria Papeleira National. has been selected 

to be used as a mill ror training technicians and operaton. UNIDO vas re

quested to assist in its modernization and to increase the production ot the 

mill to its former capac:i ty, to establish •ri thin the mill such a tr'lining 

centre to carry out in-plant training courses for up to 150 technicians and 

operators, and to help in the placing at universities 3 university graduates 

an~ 15 engineers for the nev bagasse pulp/paper mill ~here they can be 

trained in bagasse pulp and paper malting technology. A draft project document 

covering this assistance is appended as Annex VI. 
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VI. The salt industry 

41. Due to the good soil and climatic conditions the African countries 

a.long the long seashore on the Indian Ocean, have always had a great potential 

for producing sea salt by solar evaporation. Thus, Tanzania and Mozambique 

vere, in the past, significant producers of sea salt and many inland African 

countries like Malawi, Zaire and Zambia, relied traditionally on im~orts of 

salts from these countries. 

42. Mozambique produced in 1979 about ~4,ooo tons per annu:n of sea salt by 

solar evaporation. Most of the salt was used for the country's human and 

animal cor3umption although the production was not quite sufficient even to 

rn.eet the full local demand.!/ Furthermore, Mozambique exported 11,00C tons 

to neighbouring countries, at an average price of US $ 90/ton, vhile due to 

limitations of production further export orde~ of 90,000 tons could not be 

met. There is as yet no national chemical ind~stry to produce such essential 

inorganic chemicals as caustic soda, soda ash and clorine, vhich are based on 

salt. 

43. The national department responsible for salt industr; within the National 

Directorate for Food and Chemical Industries, Ministry of Industr; and Energy, 

has developed plans to increase the immediate production in the tvo main salt 

vorks near Maputo -- Fabrica de Hiegenizacao do Sal and Costa do Sol -- and 

elsewhere in the country as follows: 

1980 64,ooo tons/annum 

1981 72,000 tons/annum 

1982 80,000 tons/annum 

44. A project for a large·~ 150,000 tons/annum -- salt vork in the north of 

tne country, near Nacala, is presently under discussion -..rith the French 

Company Salins du Midi et des Salines de L'Est. The envisaged start-up for 

this project is scheduled for 1983. 

It is considered that a certain minimum amount of salt in-take for their 
well-being is needed for humans (4-5 kg/head/annUJl) and for animals 
(l kg/head/annum). In the more advanced of the develooed countries, more
over, up to 10 times more salt is used for industrial purposes than for 
human and animal consumption. 
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45. The production of caustic soda and soda ash, foreseen accordin~ to 

the Ot!'ice of Planni~, Ministry of Industrf and Energy, for 1983 or soon 

thereafter, rill require big. quantities of industrial sal.ts of a higher 

quality than presentl::r produced. Additional salt ·.ror!ts rill be required 

then. 

46. At present there is only one experienced chemical engineer in the 

country vith experience in the production of sea: salt by solar evaporation 

and thus the need for a strengthening on the technical personnel side is 

acute1 in particular as there are plans to establish under the salt depart

ment three regional salt departments in the country - one for the north, 

one for the middle area of the country and one for the area around Maputo. 

47. In order to assist the Government in meeting the tasks ahead !or the 

envisaged development of the country's salt industry, namely the creation 

of nev salt works, the increase of ?roduction and up-grading the q_uality 

of i:he existing plants and the creation ot an ~erienced middle and 

lover level management cadre, the mission recommends on basis of the 

discussions held with the officials concerned that assistance be provided 

for the strengthening of the salt departneirt through the serrices of a 

tecbno-economic senior salt expert a.s veil as a salt vorks expert for work 

in the existing salt plants. Provisions for fellov-ships for training and 

for certain laboratory and other equipment vould also be included as elaborated 

in the draft project document attached as Annex VII. 
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T.lI'!'O -- ~rssrmr TO '.fOZX·ffi!QUE otl ~E:!ABI:::.:::'!'.1.T!:Otr !JF :::sSElT:At ::~~S':'?r:::s -

~Ir.ES. GA.q:·1E:rrs, ?APER Ai'.ID SALT =~mus~IES 

PROGRAMME 

Ma'Duto 

Monday 12.5.80 

l0.00 UNDP Mr. Juan Blanch-Soler, Resident Re~resentative 
Mr. Carlos Goulart, SIDFA 

15.00 National Directorate tor Light Industries, ?~inistl"/ of Industry and 
Energy. 

Mr. 1-fanuel Mbeve, Director 
Mr. Jens Erik. Torp, Deputy Director 
Ms. Cilia Pires, Clothing and Textile Industry Otticer, Dept. ot 

Textiles and Clothing Industry. 

16.30 De'Dartment of Devel~tmient of Technology, Office for ?lanning, ~inistry 
of !nd.ust;:y and Energr 

Mr. Luis Fabbri, Director 
Ms. Lucia Trindade, Off'icer ot Dept. ot Development of Technology 

Tuesday 13.5.80 

9. 00 Rio'Dele Textl'is (Synthetic: fibre textile mill). 

Mr. Pedro Vieira, Production Director 
Mr. Jens Erik Torp 
Ms. Celia Pires 

14.30 Texlom (Cotton textile mill) 15.30 

General Director 
Mr. Penteguana 

MJJ. Jens Erik Torp 
Ms. Maria Belena Paulo, 

National Directorate 
for Light Industries 

W~dnesday 14.5.80 

8. 30 National Directorate for Light 8.30 
Industries, Ministry of Industry 
and Energy 

Mr. Jens Erik Torp 
Ms. Celia Pires 
Mr. Tomas, Tec:hnica.l 

Officer, Sovestre 

Jational Directorate for Food and 
Chemical Industries, Ministrt of 
Industrt and Energy 

Ms. G&briela Santos, 
Deputy Director 

Mr. Tome dos Santos, 
Officer-in-charge of 
Salt Industry 

Fabric:a de Riegenizacao do Sal
(Salt ~roduction) 

Mr. Tome dos Santos 
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14.30 Soveste (Garr.ient fnctor;r) t6.30 Costa do Sol (Salt nrocluction)-

Thursday 15.5.80 

Mr. Rodrigues Albino 
Mond1ane, General 
Manager 

Mr. Tamas, Technical 
orricer, Soveste 

Mr. Jen~ Erik Torp 
Ms. Celia Pires 

Mr. Tome dos Santos 

6.30 Investro (Garment factory) 9.00 ~ 

Mr. Antonio Pereira 
Gravata, General 
Manager 

Mr. Jens Erik Torp 
Ms. Celia Pires 

ll.00 §1J?!. 

Mr. Juan Blanch-Soler, 
Resident Representative 

Mr. Johan Brisman 

14.30 Manufatos (Garment factory) 14.30 ~auel/Fanacar (Paner factory) 

Friday 16.5.80 

Mr. Jiilio Lang3., General 
Manager. 

Mr. Jens Erik Torp 
Ms. Celia Pires 

Mr. Ezequiel Vasco Tovel.a, 
Director 

Mr. Miguel Pall:liro, Assistant 
of the Tec!lnica.l. Dept. of 
Machine!""f Production 

Mr. Jose Carlos, Assistant 
of the Technica.l. Dept. of 
Machine?""f P:-oduction 

Mr. Paulino Mahumane, Repre
sentative of the ?az-ty 

Mr. Wilfredo Reisino, Cuban 
~ert 

Mr. Angelo g. Dias, Dept. of 
Planning and Projects 

·Directorate of Food and 
Chemica.l. Industry 

Mr. Tome dos Santos. 

9 • 3 :> Sabrina {Garment f ac:tory) 

Mr. Rui Ferreira, General Manager 
Mr. Jens Erik Torp 
Ms. Celia Pires 

ll.00 Soberana (Garment factory) 

Mr. Antonio Costa, Genera1 Man84er 
Mr. Jens ?rik Torp 
Ms. Celia Pires 

14.30 National Ccmillission of Planning 

Mr. Jose Pedro, Project Service - ?lational Commission of Planning. 
Mr. Luis Carloa Fabbri, Director, Department of Technological 

Development ot the Planning Office, Ministr/ of Industry and 
Eaerg"J'. 

Mr. Tome dos Santos, Salt Dep~..ment, National Oirector~te of Food 
and Chemical Industr/. 

1 



- 16 -

Mr. Angelo Dias, De-part:ztent of ?lanniru; and ?rojects, :ta.tional 
Directorate of Food and Chemical Industry 

16.30 Office of Flannin~. Ministry of Industry and !:nergy 

Dr. Luis Videira, Director, Office ot Planning in the Ministry 
of Industry and Energy. 

Mr. Tome dos Santos, Salt Department, National Directorate ot 
Food and Chemical Industry 

Mr. Jose ?edro, Project Service, National Commission c~ Planning 
Mr. Angelo Dias, National Directorate f'or Food and Chemical 

Industry 
Mr. Luis Carlos Fabbri, Director, Department ot Technological 

Develo!lDlent ot the Planning Office in the Ministry -:,,f Industlj 
and Energy. 

Mr. Jens Erik Torp, Deputy Director, National Directorate ~or 
Light Industries. 

Ms. Celia Pires, National Directorate f'or Light Industries. 

20. 30 Office of Planning. Ministrt of Industry and Energy 

Lecture oy Mr. Manfred Judt on the production of salt and its 
relation to chemical industries ~ Discussion. 

Saturday 17.5.80 

8. 30 Salt Industries Office·, National Directorate of !"ood and Chemical Industrr. 

10.00 

Ministr"/ of Industry and Energy. 

Mr. Tome dos Santos 

Nationa1 Directorate of tight Industries. Ministr;r of Industr:r and Enerrr 

Mr. Jens Erik Torp 
Ms. Celia. Pires 

16.oo ~ 
Mr. Juan Blanch-Soler, Resident Representative 

Monday 19.5.80 

8.00-9.00 Travel by air Maputo - Beira 

11.00 Conrcanhia Textil do ?ungoe 11.oo Facal {Garment factory) Beira 

15.00 

{Jute and plastic bag f'actor;r} 
Beira 

Eduardo Cardoso da Silva, 
General Manager 

Ms. Celia Pires 
Mr. Harr/ i·iord, Textile 

Spare ?arts Adviser 
(vith Texlom at Maputo} 

Belita (Garment !actor1), Beira 

Mr. Samuel Chambuca, General Manager 
Mr. Jens ~ik Torp 
Ms. Celia Pires 
Mr • Harr/ Nord 

Mr. Vai You, General Manage 
Mr. Jens ~ik Torp 
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Tuesday 20.5.80 

9.00-12.00 Travel by car Beira - Chimoio 

15.00 Textaf~i~a (Cotton textile mill), Chimoio 

!l.r. Manuel Magalhaes, General Manager 
Mr. Jens Erik Torp 
!.fs • Celia Pires 
Mr. Harry Nord 

Wednesday 21.5.80 

8. 00 Emma (Garment factory) , Chimoio 

10.00-13.00 

16.00-17.30 

Thursday 22.5.80 

Mr. Antonio Teixeira, General Manager 
Mr. Jens Erik Torp 
Ms. Celia Pires 
Mr. Harry Nord 

Travel by car Chimoio - Beira 

Travel by air Beira - Maputo 

9.00 Directorate for LiFaht Industries, Ministry of Industry and Energy 

Mr. Jens Erik Torp 
Ms. Celia Pires 

11.30 Mr. Manuel Mbete, Director ~f Light Industries 
Mr. Jens Erik Torp 
Ms. Celia Pires 

15.30 UNDP 
Mr. Juan Blanch-Soler, Resident Representative 
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Annex ~~ 

"'!'9 '.'"'! r-: ... ~• ::"l-:9 H ~f'9 ~ 

a,JL.ii~.- i:;.: if~~·~ 

By 

KHAWAJA AMJAD SAEED 
Unirersity Professor, Der;artmem of Business Admi11istratio11, 

University of the Punjab. New Campus, L:1hore. 

Increase in productivity is the crying need of the hour in tcc:!y's wcrld. 
Its importance is of paramount nature itl developil'g countries where e:lcient 
utilization of resources can h.elp them to achieve optimum emcier:cy. Sh:!i''i!!g; 
consequenti~l ir.creases due to productivity are ast:ects which deserve ~~ecial 
treatmenLAll attempt has been made in this anide to present a review of various 
incentive plans tried all over the globe. . · · .. · .•... . . ... ~ -

1. · Taylor•s Differential Piece R:ite System. The Taylor Differential System 
paid piece-rates and was desigr.cd to discourage below ave!"a$c wcrkers by 
providing no guaranteed minimum wage :ind by setting a piece-rate resulting in 
high. take-home pay if a high. level o~ pr"duction was attair..ed. · 

ruustr:ition 

Suppose a. worker earned Rs. 16 per 3-hour day and in a cem1in pfant the 
producticm :iver:igcd 10 units cer worker i:er hour or Rs. o.:o per unit. The 
Taylor Plan might offer Rs. o.:o per piec:e if the worker :?\·.:raged \0 t:r.its or 
less per hour, but Rs. 0 . .30 per piece to workc:rs avcr:igeing 11 or more t.:ni~s per 
hour in :in 3-hour d:iv. The Ta'<'lor Pl:'.n \\Ould discour:t!!e :ill wcrkcrs who 
could not pr0Jt.:ce :i.t ieast 11 u~its ~er ~;our. thus bl!i!Ji:1~ l l:.bcur f0rc of 
efficient workers. The plan is intended to prove most c1fi:ctivc \\hen pl:int 
cap:icity h:is to be ex1cnJcd to fill cem:inc! for the product; it is also designed 
to h;1\C all workers earn ihe higher r:ite. 

Source: Pakistan Management Re•riew -- Third and .,ourth 
~.uarter, 1979 
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2. Row:l!1 !>•l'mium Pl:-.n. Rowan Prt':nium Plan was i11troduced by 
David Rowan of Glassgow in i90l. The s:ilient 1-caturcs of 1hc rlan :ire: 

a. An hourly rat:: is-guar:rn•ccd to the workmnn. 

b. A standard time is lhed for c:xc!1 iob or oncration and bt'sidcs ~avment 
of the fi:.:cd hourlv r~tc t'nr the time:,,~,_·;{, on ;he iob or o~cratio'n. :he 
workm:in is also p~id prc-.nium ba~ed on the time saved.· -

c. Tlle premium is not :i. fixeci r.crcenta~e of the time s;wcJ, but vnric:s 
according to the extent of sud1 saving. lt is that proportion of the time 
ta1~en which the time S:l\'~d bears to the standard time. 

The operational asi:ects are now illustrated through the foilowing data: 

Time allowed to execute a piece of work. 

Time spent in cxeci•ting the work. 

Hourly r:ite. 

75 hours 

60 hours 

Rs. 2 

The earnings of tne workman under the Rowan P!an arc c:dculatcd below; 

Wages for time ta!tcn: 60 hours.@ Rs. 2 

Proportion of time saved to time allowed - !15 

Rs. 120 

Bonus equal to 1 i5th of time taken of 60 hours-wages for 
12 hours @ 2 per hcurs · Rs. 24 

Total earnings Rs. 144 

Tbe advanta~es to emclovces are a bi£s:er wa!!e basket and tbe satisfaction 
of sharing in the benefits of greater prockcfr:ity. 

The benefits to an employer are that it iudcces tbe wc.kers to greater 
production in :i ~j\·cn tirr.e. \\ i:h a cor.seqcent redi;cticn in thed on•rhe~d rer 
unit produced. The l:ieour cost 1=er uni. is Jlso reduced tC' scme e.;tent as the 
time saved is normally shared by :he emrlo~er :tr.a ihe employee. 

3. Halsey Pre:nium Pl:in. HJlsc:: premium ;•!:in was evolved by a U. S. 
economist, f .A. Halsey. The salient features cf this system :.ue: 

1. An hourly rate is gu:ir:inteed to the wcrkman. 

2. A standard time is fi~cd for e::ich job or operation. 

3. T11c workm:in is r:1id the :i~rccd r:ltC r..:r f11"'ur for :he time srcnt 1)11 
the job or operation ph:s l ti,.cd 1crc~:1t:icc r:ini:ing bCt\\een 50~;, 
to 3:1i ~·~of the time s;wed c\·cr the lill;C Jlkmcc.I. 
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For fixing the ~ta1~d;:m.i time, lhc jnb or orcratfr,n is carefully timed by 
makinr; a time study of C\'ery movcmcat :tr,.<.i opcrati,rn, supplemented by 
i::form:nion proviti..:J by rccortl of prc•:ious cxpcricnc::s. 

From the data ~ivcn under Rowan pr::mium pbn, the ,,-ages of the workm<!n 
under the Halsey premium plan arc calcul:.i.tcd as un<lcr: 

Wu1:;es for GO hours @ Rs. 2 per hours Rs. 120 

Bonus equal to 50 ~~of the time so.lvcc!; 7! hours @ i ... s. 2 Rs. 15 

Total earnings Rs. 135 

4. H'.l~scy-Wc:r System. This m~thod differs from Halsey System in that 
the bonus payabie i; to be the wage equi\'alcnt of only iO i~ of the time saved. 
In other respects, it is prnctically on the same lines as the Halsey plan . . 

S. Emerson E!lidc!tcy System. The following point will highlight the 
operating asp~cts of Emerson Efficiency System: 

a. 

b. 

A minimum dailv ...... !!e is assc.red :ind a standard time is set for each 
job or operation. -

As soon as a worker exceed~ 66-2/3 ~~ of standard. he is paid the es
tablished hourly rate plus a bones, which increases rapidly as his 
productir;n ir.crc:iscs e:r.::lctly in proportion to the ini:rcase io produc
tion. The bonus increases from .O~~ of the hourly r:ite for ?roductioo 
at 66-213 % of standard to :o % 1i the hourly rate when standard is 
less arbitrary until standard is reached. 

c. At standard, the employee e:irns the hourly plus :o~~- Above standard, 
the wage is the hourly rate plus :o~~ plus I% of the hourly w:igc for 
each 1 % production in excess of the standard. 

d. For effective implc;ncn~ation, it is advis:iblc to prcp:irc a bonus t::ble 
indicatin!! the :imount bv which \\:l!!CS \\ill increase as oroduction ice· 
reascs. drctia:uilv lhc bonus is co1i1r.utcd moncnlv rather than on 
individual julJS tO prC\'Cllt Ulll!)Ull p·roJucti\"C spur.ts fer :1 few hours 
on one job in order to c:un a hi.!h r:itc bc(ore coastiug on the next job 
at the guaranteed mi1·imvm hourly rate. 
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ruustr~fr:m 

Assuming :in hourlv rate:. of Rs. ~and standard prodl:ction of 60 units rcr 
day con~istin~ of S hours the following table will c:,plain the working of the 

above mentior,.ed system: 

Unit Production Dailv Bonus Total pay 

Per Rate of wa'ge Pay Per Day 

Day Standard (Rs.) (Rs.) (Rs.) 

(%) 

39 65 16.00 0.00 16.00 

48 80 16.00 0.52 16.52 

54 90 16.00 1.58 17.58 

60 100 16.00 3.20 19.10 

69 115 16.00 5.60 21.60 

78 130 16.00. 8.00 24.00 

NOTF.S: (1) The amounts indicated in the Bonus ?:lY column against 30% and 
90% are arbitrary. 

(2) At 100% the bonus is@ 20% of the d:iily wage and beyond this 
, · the calculation h:!s been mace by :iddh,g 20~~ in the daily w:ig.e 

plus 1 % or the hourly \\Jge fvr ;::ich l ~~production in excess of the 

standard. 

6. l'ricstm:in's Productive Bonus 5,·stcm. Accordin!? to this svstem, everv 
job or o~er;ition is alloted ~uitab:.: 01\m"t~~r l)f roints def,em~ing on the natur~ 
of work, :mJ tl~e time il is rn,~ly to take fl1r execution. On the rasi~ of the numher 
of workers, their skill. !!r:l..!cs. timin'!s of work. etc .• the 1.c1:il \'oluntc ol work 
they orl! c:ipbll! l'f fD-ti~cin:.? durin~ J "eek or month is CCiCrmi1:ed, JnJ the 
same is converted into its :C1rre~ro1•Ji1"! number of t•oint5. This number of rl1irt!' 
is fixed f'1r every dei::rtmcnt or for the f:tctory lS a whole. At the crn.i of the 
period, the :ictu:lt oullt~rn o! \\l1fk i5 :\((cs5.;d. and the rcl;\tive number oi r,oints 
comcutcd. 1f th~ :ictt1;:\ c:-:cccJs the 5\Jnd:ml. l bonus i~ paid l\1 each 
worker in th;: r:\ti0. ,\hi.:k the cxcc~s hc:-.rs tl1 the )\lcd:ird. 
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rnustration 

There arc two rroducts: :\ ~n<l D . .-\ involves I 0 roints of bbour :ind B 15. 
The qu::intities ~ctually prcc.h:ccd :ue 200 :inJ 100 respectively. The stand :ird 
fixed for the department is 3,000. 

Tot:il number of points 

Product A 200xl00 

Product B IOOxtS 

Less: Standard F:xed 

Additional production 

Relntion cf additional production to 
·stand:rd fixed 1{6th 

2.000 

1,500 

3,500 

3,000 

500 

Therefore, each worker will get a bonus equivalent to 1{6 of his normal 
wage for the period. 

7. Towne Gain Sh:iring Scheme. Under this system, bonus is determir.ed 
with reference to the saving in labour·ccst alone. It implies the futation of 
standarJ labour cost for every job. so that the actt::il saving can be compared 
with it for assessment of the relative savine. It is cased on the consideration 
that a worker can normallv have control onlv over labour.cost. and not on the 
other facto:s. · · 

8. Merrick Di!Tercnti:il Piece Rate System. This ~ystem differs from the 
Taylor System in two imfortant as~ects. The system provides for minimum 
1lay wage. lt su~gests a number of piece rates which ;ncre:ise accordin~ to the 
increase in proJui:tion o\·er tne si::ind:ird. Cvnseqticntly there is me wo1k done 
in standard time, a lower piece rntc for work done in mere than standard time, 
and a multipli.:ity of higher piece rates for work done in less than st::lndard time. 
These factors m:i.y also by represented in terms of the quantities produced in a 
certain time. the hour or the day. 

The system is :tdvant:l~COllS to the emrloycr since it induc~S incrc::ise in 
production to a :;rc:i.tcr degree by ot1erir.~ vi:ry hig.h rates for higher levels of 
production. It also benefits the employees who p:1rticipate in the increase in 
productivity. 
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lllustrat ion 

The foll::>wi;ig table wiil iHustrate the wor!~ing of the ::bove system: 

Cisc St:rnd::rd Time Sl:md:ud Actnal R:;L..: or W:t!!e Minimum \V~~ ~~ 

time per taken per prodl:..:- l'roduc- wal'.e per :is per day r:.iy:;bk 

unit unit tion rer tion per ur.it piece w:ige ms.) 

dny of day of ms.) rate (Rs.) 

8 ho·JrS 8 hCUf$ (R~.) 

A 1 hr 30 mts 8 Unit!> 16 units uo :o.so 8.00 ~C.80 

B .. 40 " .. 12 I.2C 14.40 R.00 14.45 

c " 
48 .. .. 10 1.10 11.00 8.00 11.00 

D .. 1 hr .. 8 J.00 8.CO 8.00 S.00 

E 1hr20 mts " 
6 0.90 S.40 ltOC 8.CO 

F .. 1hr36 mts .. s 0.90 4.50 8.00 8.0C 

9. Ill'tle:mx Premium Poilit System. The rollowing are redeeming fc:itures 
of Bcdcaux Premium Point S~'stem: 

a. A guaranteed hourly rate is paid until standard production is attained. 

b. ft:.. premium or additional wage is paid for units in excess of standard. 

c. Instead of being ?aid a ?iccc-rate, an hour's work is converted to points 
by dividing a standard hour's oroduc~ion in units into bO minutes. 

In a situai ~on where :0 units arc standard, each unit is 3 points. 

d. At standard performance the wor~er produces a point per minute. :ind 
for the first 60 points produced in an h-;,ur the worker receives the 
hourly rate. For C'.(cess production it is common to pay tile worker 
75% of the rate and the foreman, supervisors, inspectors, and other 
indirect labour personnel 25 % of the rate. 

The following illustr~tion will demonstrate the working: 

Units pro- Points in Guarant:cd Division Supervisor 

duccd in Point> c:ot.::c~s of Hrs. Waii .. s Amount Bonus worKcr ~s~~ 

8 hours :;tandard Rate 75~ 

260 780 0 8 28 J6.00 0 a 0 

280 8-tO ~ 8 ! 16.00 0 0 c 

320 960 0 8 ! 16.00 0 0 0 

360 l,OSO 120 ~ .. 16.00 2.00 I.SO o.so 

400 1,:00 :-10 8 2 16.00 4.0:> ).00 I.CO 

440 1,J:o 360 8 2 16.CO 6.00 .uo 1 • .50 

Tl1c other notewl)rthy nn11cs associated "ith poinHystem ":.~e·inccntiH~ 
plars JfC, }.1:11111it and St~v~ns. 

l 
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10. G::ntt or Tzi: :;m:us Sy!;tcr.?. Under the G;,1i1t lJomts Sy~tcm i!nth tin·" 
and piece r~ucs arc sc~ and normal \•,a~i:s arc paid ::t time rate or pi:::::: rate. 
whic11cvcr is hi!!llcr. B~sidcs. a bC11'US c::!::ul:llcd at a cn1::in rcrccnt;:t:~ (1[ ti:11e 
rate w~~c is also p:1id. provided the work is compl:tcd w~thin tll\;~ -,t:ltldard 
time. 

TI1c foreman also receives bonus, if the workers under him qualify for it. 

The working of the System is illcstratcd as under: 

C.'ic Stanci:?rd Time Tiinc Rate Pi~ce Bonus Amount Tot:il Avcr:i:;e 
Time Taken wage Rate percentage Rs. wages r:ite per 

Rs. Rs. Rs. 

A 4 hrs. 5 hrs. 15.00 12.00 15.00 J.00 
B 4 .. 12.IX' 12.00 2S~/~ 3.00 15.00 3.75 
c 3 .. 9.00 12.00 25·~ 1.15 14.2.5 4.74 
D 2 ,. 6.00 12.00 15~~ I.SQ lJ.50 6.75 

11. Barth Scheme. rrarth scheme is e~pecially :lPflic'1ble to npprentices or 
beginners, until they become proficient enough to go 011 to some other scheme. 
The ca'culation under this scheme is done as per follo,..,·ing formula: 

E-RH. --~/ SHx CHW 

(E-earnings. RH .. rare per hour: ~ = clock hours worked) 

fllustration: 

Rate per hour .. Re 
Standard hour<; J tlowed 
Time taker· 

l 
3 
S hours 

Eamin~s ~ I ______ / 3 x 5 
1 x 3.87: 
3.87 

J2. Sc!lnlon Pl:in. Joseph Scanlon w:is an ordin:iry worker in a stc:c:l pl:int 
but rose throu;b sheer h:trd work to occ:ul'Y position on the top m:in~u;ment of 
the United ~teclworkcrs of U.S.A. and later served :is a Lecturer :it the Massa
chusetts Ins1imtc of Tcchr.olosy. 

The financial ir.cc:r.ti\C<; under the Scanlon Plan arc nom~allv distributed 
to all cmployc::s on the: i;J5is r! :in established fomrnla "hich is based M increases 
in employee rrcducti' it~ :t:> determined hy imrro\Clllcnts that arc realized ''ith 
respect to "norm'" that has been cstabfohcd for l:ibour costs. The nom1 \\hich 
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is subje~t to rc·•icw r~fkct5 the rel::tionship4' of the p~yroll to the sales V:llue oi 
the comp:tny pr0d~1cts. The o!iH'r features oi ti:io.; r!::in Jrc: 

a. The plan rroviJes for tlic csrabli~hmc:1t of :i. rcc;cn·c into •.d1ich 25~;. 
of any earned bonus is paid for the purpc:sc of covcrin ~ deficits en
countcn:d durir:g ti:-: months whe1• l:t!:c~u r costs exceed the norms. 

b. After the portion for the reserve h::s b~en deducted. the remainder is 
distributed with 25 ~~going to the comrany and 75 ~;, •c the employee!>. 

c. Any surplus th:it has been accunu1l;-.tctl in the reserve at the end of a 
ye:;.r is distributed to employees on ihc basis of the sa:ne formula. 

d. Effective employee ~anicipation \'<hich includes the use of employee 
comrnittees, is the mc.$t :,;::nificant fc:ttU! c of this plar.. The prtici~ation 
shoulJ orier an opportuuity to e::1pl.~::~=~ to conum:11ic:1te their idea~ 
and opinions to the management ~\;~d :i.l5o to in r u·::J..:.c ctecision~ 
affecting th.cir wor!~ and their welfare \'.ilhin the or;;:iniz:nion. The 
screcni:1g committee i~ :!-:c most imtnrt;-.nt oi:e and i~ com~oseJ of the 
management. the tinion omci:i.ls :ind the memoers. Its b:sic function is 
to re\"il!\\" the production figures at th-: c.n<l of eac!1 month tl"l deter
mine the bonus or the deficit that has been incurred. Further, the com
mittee may discuss problems rel:i.tihg: to the ~dmbistr:ition of the 
plan and review suggestions relating to cornrany emciency that have 
been submitted to it i>y various production committees. 

The plan is an attempt to define a new set cf roles for participants and a 
unique v.ay of :i.ssessim; org:in~zational emcier.cy. It compensates employees for 
improvement in orgJ.nization:il cUiciency as a result of hard work. 

illustration 

Let us assume that a company produces Rs. 100,000 worth of goods each 
month. Based on past accounting records, the ave::-age amcunt paid in wages 
and salaries to produce the ~wods eqi;als R.s. 60.0CO. This ratio will become the 
norm. During another month, iollowing tbe inst:lllation of the Scanlon Pl:in, 
the c:omp:iny produces Rs. 2.35.000 worth of goods with the wages :ind salary 
bill not cxcec\ling the Rs. 60,000 figure. The extrn Rs. 35,000 in prouuction, kss 
material anJ other costs. is distributed. in parr, on a prorated basis to employee!> 
co,,·ered by the plan. 

Once the relationship between total p~yroll :ird the s:iles value produced 
by it is est:iblished. a bonus pool is created for :iny month when labour costs 
arc below the noon. To protect a~::iinst deficit months, :i. rc~crve of 15 ~~is set 
aside from the rool. 11 :iny1hin~ is 1ci"t in this rc~crve at lhc end oi the year, Jn 
extra paymc:it is 111.:Jd~. t\fter ihc reserve h:is been taken 0111 for a given month. 
the balanc;: cf the bonu~ is srlit. with :?5 ·~~ u5u:illy going tl1 the comp;111y :ind thC' 
remaining 75 °~ to employee~ 
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The propcncnts of thi~ pi:in l>clie,·c that the comp:lny's tot:il product is 
the rc<;nli of r:rouf\ action :':id the coordin:-.tion of cfl<H:s and intcrC$!S of ;:II 
cmployc~~. r:i..thcr than the c;:··.Hts of jusi a ~.~!cc~c<l few. Ii cn1houics a co-opnativc 
goal anJ, consequently, tCl receive incentive ray. the employee~ wor~ !or the 
good of the whole group. 

However, the critics of this plan arri~c that much cf the gain over the norm 
is frequently due not to cmpiovce effort hut rather to imprm·cme:its in methcds 
and tccllnoi0gy, the cffcc~s of \•.•hich may not be ailoweci at all under the plan. or 
if so, by a formulaticn \•.hich is far from precise. 

13. Rncl.:cr Pfan. The Rucker pl::11 is· also known as Share of Prod11ctio11 
Plan (SOP). This nonn::?.lty covers hourly factory workers and c:.-ccuti\'c~. The 
financial inc::ntive is b:isctl upon the historic relationship of the tot:il e:.rnings 
of hourly employees t0 the productio!l v::hic~ the~' create. The payment 0C bo::us 
to employ::c., is based Uf'.)11 :1n improve-mcnt in this rc!~tionsilip th:it they are 
able to rc::lizc. Resultantly for e•;cry l "~ achieved increase in prcdt:ction
vnluc, an ::dditional bonus 0f l ~:,of iheir total payroll c,~sts is paid to the 
worKcr. Maximum use is m:i.de of committees in administring the plan. 
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Gen~!"n.l ~fanag~r: :•tr. Pateguana 

P~oducts: dress fabric 

Processes: spiil!lL1g, weavi:ig, dyeing, finishing 

Raw Material: cotton 

Work Force: 1300 of which direct labour: 

sp:iDning/weaving 696 
finishing 173 
maintenance 90 · 

959 

I~stalled Canacitz: 16 million m
2 

Tar~9t for 1980: 14 million m
2 

Owndrsh.io: 54% ~·!CZ Govern.11ent, rest foreign capital. 

Ecr'1i~~a~t: (1973-1979) 

Opening: Hergeth 

Spinning: SJ.CM 

16 cards 

6 d:aving frames 

2 autola·1ellers 

19.000 spindles 

Weaving Preparation: 3 Schla.f'horst Autoconers 

2 Leesona Uniccners 

2 Schlafhorst warpers 

16 Scnarer pir:i winders 

2 SAc:.t slashers 

Weaving: 438 Picanol President looms 
117, 138, 166, 188 cm 

Finishing: Amdes mercerizing and bleaching range 

Sil.c:il sa."lf orizing machine 

Roller screen printing 

Alndes foulards and jiggers 
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General 

·r'.:ie average c.ount is Nm 45 with a count range from 36 to 

54 Nm. In veaving, the average fabric weight is 125 g/m
2 

and 

width 117 c:n. The weaving efficiency is a.round 6\1/o with 8 looms 

per operator. The factor;r employs 14 expatriate technicia.~s from 

Portugal, Romania. and USSR. 

The mill laborator.r is equipped with tha basic mechanical test

ing instruments but no 57stematic process control seemed to be in 

operation. The atmospheric controls did not function during the 

visit" 
T"..c.e f actor;r is plaqued with an acute shortage of spare parts 

and auxiliaries and the level of operator and ~iddle manage~ent 

skill is low. 
Both macllille and operator prodactivit7 is extremely lo~; in the 

spi"~ing departmgnt frames ~ith 2c1:r ends do•if?l wer~ obsar~ed. 

l 
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Ge:i.era.l ~ana.;.o-er: ){r. :ita.galhaes 

P!"o~ucts: sheeting, shirting, popeline 

Processes: spinning, weaving, ci3'eillg, finishing 

Raw ~faterial: cot-ton 

Work For~9: 3834 of which ~irect labour: 

(4 shifts) 
spinning 
weavillg preparation 
weaving 
f Ui.s!Ung 

1,000 
563 

1,056 
436 

3,055 

I~stall9d Ca~acity: weaving 30 million m2 

spinning 5,000 tons 

PToduction i!i 1979: weaving 12 million m
2 

S?ir.:ii..~g 3,500 tons 

Ownershi'll: Portuguese 

Ecr-.ii~~ent: (costly 1970-1974) 

Opening: Platt Saco Lowell 

Spinning: Platt Saco Lowell 
34.000 spindles 

Weaving Preparation: 4 Scnla..fhorst ~utocon9rs 

Annex ITT - 2 

2 Benni!lger sectional warpers 

l Schla..i..~orst sectional warper 

2 ordinar,r Benninger warpers 

Weaving: 148 Sulzer shuttless weaving machines 
85, 110 and 130" 
.306 Saurer lOOW 

Finishing: Kleinewef ers mercerizing and bleaching 

Reggi.o~i rota17 sc~een printing 

2 roller printing 
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Ge?lera.l 

The :actory is not fully balanc~ - yarn s~les are about 500 tons 

annually. 

The spinning efficienc7 is about 6ofo and the average 7a:rn count 

22 Ne. The weaving efficiency is 30-4~ with 4-6 Sulzers per 

operator and 10 Saurers per operator. 

'l'he ~omp~ runs an operator ~raining school with 6 full-time 

instructors but this facility was not functioning dll!"ing the visit. 

In addition to conventional weaving there is also a blanket 

ma:iufacturi.ng unit p!'Cducing 25.000 blankets/month - Most of needle

punch type. 

The problems are similar to other factories in Moza=ibique: 

low prodactivity owing to aca~e lack of spa.re parts and auxiliaries 

and poor opera.tor skills combined with hig!l absentesisr.i. 
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Gener ... '!. :.:an~r: Hr. Teb:eira 

Pronucts: knitted goods, elastic tape, mattresses 

Processes: wal'9 and weft knitting, sewing up 

Raw !·!a.teria.ls: !JOlyamide, polyester, polyacrJlic filament and 
texturized yarn. 

Work Force: 1100 

Installed Ca.oacit~: 2 million m2/year of knitted fabric 

120.000 pieces/year of flat bed knitted garments. 

PrOtiuction in 1979: 600.000 m2 of knitted fabric and 60.CCO pieces 
of flat bed knitted gar.nents. 

<P.mershio: Portuguese (Textafrica group) 

EC"Uinment: 

3 ~sc.i.el Karl !-!ayer 
2 ~·~~ ·~:ni tti~g Ka.rl i~ayer 
8 St:;ireme interlock 
2 Hora.ti jacquard 
sewing nadlines 

, f i:ti shing 

General 

!Tu.ring the visit the factory was virtually at a standstill owing 

to la.ck of raw material and vital spare parts. It is also plagued 

by frequent power cuts. 
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Gener~l ~·!ana.-"."'?r: Eduardo da. Silva. 

P!'oducts: bags, sacks, cotton bale wra?pine, j~1te yarn 

Processes: a.) Extr~sion of polypropylene a.~d polyethylene, circular 
weavinJ?;, sewing 

b) spinning, weaving, sewing 

Ra.w !;!aterial: polypropylene, high density poly-thylene, jute, kenaf 

Work Force: PP/Pl.: 300 

juteflCenaf': 300 

Installed Ca.na.ci ty: PP/PE: 10 million bags 

(4 shifts) jute,A::enaf: 4 million bags 

Tar~~t 1980: ??/PE: 5 million bags 

jute/~ena.f: 1 million bags 

oo/pio"• 
•~I U• 

( 1975) 

2 extruders for ~J) PE (Lenzing) 
2 extru~ers for PP (Covema) 
100 circular machines 
1 !Carl !·!ayer Rz.schel 

Jute/Kenai': James Z·'.ia.c!de 

( 1956) 

General 

1000 spindles 
20 looms 

The factory is being man~--ed by a. Portuguese team provided 'by the 

the pa.rent c~,,any in Portugal. W! +h the sales prices for b;:i.gs fixed 

a.t very lo-,., le,,els by the Government the cor.tpa.ny is losing money. 

According to the factory manager the cOtn?a.IlYt a.t the moment, is selling 

its b~s a.t ha.lf the production cost. A review of the pricing 9olicy 

has been requested but it is unlikely tha.t the prices would be doubled. 

At the time of the visit the fa.ctoroJ was a.t a. standstill because 

of a. power cut. It aJ.so suffers from a. chronic lack of spa.re parts 

a.nd raw materials - the principal reasons for the low ca.paci ty utiliza-

ti on. 

I 
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Gene!"al 7.ra.na...".:"?r: Carlos rli.beiro 

?:-oouction :.!a.n~r: Pedro Vieira 

Products: suiti:::ig, dress and U?holsterJ materials, 150-160 c:n ~de 

Processes: i..eaving, dyeing, finishing 

na.'!:{ ~·!a.teria.ls: polyester, viscose rayon, pOlj3.CI"'JliC spun and 
filament ya.ms. 

War?. Force: 582, three shifts 

Installed Cana.city: 6 million m
2 

Ta.r.~t for 1980: 
2 5,7 m 

Ch."!lership: 30-3~ Portuguese 
,._.- ., . . t .:::::;; , :·.Ozanai.q-..:.e gover.l.11en 
~~ :-!o:;a."=tbiqtte private 
~e ;.~oz gove~"!lent snar!'! is estimated to increase to 
5<},'~ in the near future. 

:::-:.: ~~?.nt: ( 1973-i980) 

2 3e:i:-..inger sectional :-iaz:>ers 
i20 Saurer ~i~de~ichs ~~ryier loocis 
1 ~r2l'lz ~et ci~reir.g ma.chine 
2 ., .... t"'. /J:'' . . . h' !\.ranz .. ;ier'.':'tOS<'? .. ing-, .. 1n1sn1ng mac. ines 
1 Turner si~geing ma.chine 
5 jiggers 

General 

?he fa.ctorJ started operations in 1975 a::d the equipment is new 

er.it beginning to show signs of wear and tear as a. ::-esul "t of lac.le of 

spare parts and maintenance. 

The equipment for a· spinning department has been delivered but 

not yet installe~ (14.000 spindles, total investment us:;;8 million, 

machinery sup:pliers Triitschler, Rieter, Savio, Schla.fltorst). The 

expansion will increase the work force to about 1,000 ?ersons. 

The estimated weaving efficienC"J is a.bout 6c% with 10 looms per 

weaver. 
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'7nere a..""e currer..tly 6 expa.tria.te::; (?ortu~·:-:<.ese) in c.."iar.;e of 

the ·,-arious prcd.uction departments. 

2~ of the production is export~d to URT; the rest is for local. 

consumption. 

The factor-J poses a problem for the goverru:tent. It consumes 

annually over US$8 I:Jillion of the scarce foreign exchange for the 

import of its synthetic r~w materials and yet the p~ociuction does 

not ca.ter for the poorest segment of the population whose living 

standa.-ds the government. wants to improve. A. conversion to cotton 

processing has been considered but it would require sizable additional 

investment. Probably the best course of action would be to ma..1<e a. 

concerted effort to inc~ase the orociucti vi ty a..'1.d product quality to 

a. level where in.c:-ea.sed er;:iorts would oecome feasible. 
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mr.r'ED !·IATIONS D~.'SLOP:.rr:::rr PRCXIR..t\?-n·!E 

Project of the Govcrrunent of 

i.fozambique 

PRO.JET nrem.tENT 

Title: Rehabilitation Proiramme at TEXL0!4 

Number: DP/MOZ/80/ ••• /A/01/37 Duration: 2 years 

Primary f-.mction: Direct support 

Secondary function: 

Sector: (Govt. Class.) Industry (UIIDP cla.ss. and code )Ma."'luf. Ind. ( 3521) 

Government Implementing Agency: ~~nistry of Indus:ry and Ener~r' ~aticnal 
Directorate for L1~ht Industry 

Executing Agency: United Uations Industrial Developl!lent Organization 

Estimated starting date: !·1a.rc!t 1981 

Government inputs: (in kind) ID!DP inputs: 
(local currency) 

Signed: 

(in cash) 
..... (-1 o_c_a_l_c_u_r_r-en-cy) 

on behalf of the Government 

on behalf of the Executing A~nc;y 

on behalf of the United ?rations 
Development ?rogramme 

Date: 

Date: 

Date: 

68),LlOO 
(us dollars) 
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Le~al Context 

~is ?ro.]ect Jocument shall he ':he inst!"'..ll'!ent 

referr.::J. to as ::>uc!1 iu Ar1;iclc :i:, i:iar~r1:1.pii · ~, of the 
- -

Assistance Agreement betveen the ~over!llllent of the 

?eon le' s Renublic of ~·'ozal!lbioue and the Cni ted :rat ions 

Develomnent ?rcgrsmme, si6?ned by the ~a.rties on 

15 Septe.~ber 1976. 

Develooment Objective 

The long-term objective of the project is to assist 
the Government in increasing the productivity of the textile 
industry sector. 

Immediate Objective 

The immediate objective of the project is to improve 
the productivity, product quality and the level of 
operator skills a.t the TEXLOM cotton factory anti thereby 
provide the ~ndustry with a. model that could be applie~ 
in other factories throughout the country. 
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Back.c;t'ound and .Jnstific:ition 

The textile industrJ in Mozambique comprises four 
major textile factories producin~ woven goods. Three of 
these a.re in the cotton sector and one is presently 
wea~_ng s~mthetic spun and filament yarns with plans to 
include a spinning unit for synthetic st<l!'le fibre. In 
addition, there a.re five knittinff factories, one jute 
and polypropylene bag factory and three blanket .. 
manufacturing units. 

Three large, integrated cotton processin~ factories, 
to be installed under bilateral contracts (GDR, China, 
Romania) are being pla.n."led. When these a.re comoleted the 
total installed capacity will be 117 million m2- annually. 

The industry is c..~aracterized by low efficiency and 
low capacity utilization qwing to a chronic shortage of 
spare parts, raw materials and auxiliaries and lack of 
trained personnel at all levels. Also, characteristic of 
the woven goods sector (both r.otton and synthetic) is 
that the machineI"'J is mode!'!'l - on the average 5 years old 
and of high quality. It is only now be~n:ning to show the 
effects of poor ha."ldling and mail1tena.."lce and its condi ti0n 
is deterioratir>";' rapidly. !·~Ost o.P it is automated but +;.e 
~xpensi VF! labour-~ci.ving features a.re gro~sly under
utilized. 

!·!uch of the industI""J is managed by expatriates who are 
either employees of ?ortUo"'"l.lese ?arent compa.."lies opera.ting 
factories in I~ozarnbique or retained direct by the 
!·iozambique Governr.ient. The Government is not entirely 
satisfied w"i th the performance of these expatriates who, 
it is claimed, tend to perpetuate their own employment 
rather than transfer their knowledge to their !·!ozambican 
counterparts. 

To satisfy the local demand for textiles the Government 
ha.s estimated that a.bout 170 million m2 of woven a.nd knitted 
goods will be required by 1990. The present installed 
capacity plus the pla."lned new projects will reach the above 
figure but, with 1Jhe actual nroduction only about 5~ of the 
installed caoa.ci ty there is still a shortfall of 70-90 
million m2 a.t lea.st part of which would have to be covered 
through increased productivity. 

It follow~ lo~ically fro:n the above that a. technical 
a.ssista.nce programme should, in the first in~t<J.nce, focus 
on improving productivity. Instead of attem!')tinrr to cover 
the ~·1hole industr;;r a.nd. thereoy spreading the re!';ources too 
thin, the pro~ramme ~hould initially concentrate, in the 
form of an intensive consul ting firm a.5sif,iU11ent, on one 
sin~lP. factor;-1 wherP the necessar<J prP,requisi·tes exist or 
can be made ava.i l;:i.ble for succP.ssful implementation. 
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Outnuts 

The principal outputs of the project will be: 

1. • • • trained opera.tors in spinning and weaving and 
associated operations; 

2. • •• trained instructors, capable of independently 
conducting operator training courses; 

3. a process control system in operation covering 
the entire prociuction process and based on 
realistic production and quality standards; 

4- a waste control system in operation; 

5. a preventive maintenance system in operation; 

6. a motivational remu.~eration system to contribute 
to the attainment and maintenance of a high~r 
worker productivity level. 

Activii;ies 

a) A consultin~ firm, specializing in the textile industry 
sector, will be engaged toi 

review the existing production programme a.t TEXL0!·1 
to determine realistic production standards and 
capacities; 

or~~ize labora.tOI""J testing for the control of 
quality at ea.ch stage of the production process; 

install a process control system covering the entire 
production ~recess including the establishment of 
standards, tolerances and test freq-~encies; 

establish waste standa.~ds at each stage of the 
production programme a..~d install a waste control 
progranune, including waste handling procedures, 
weighing, recording and reporting; 

develo~ and install a preventive machine maintenance 
system which will include: 

overhaulin~ schedules; 
maintenance reportn; 
machinery stan~ards; 
proper methods of inspection; 

- minimu.'!l and ma.xir.mm spare parts inventorJ 
levels• 

develop and carr:r out an operator trainin~ ~rogr2ZM1e 
covering the spinning, weavin~"; and associated 
operations; 
train instructors capable of independently conducting 
operator trai.ninB" courses; 



l 

PART II. F. 

- 39 -

b) to ::;uonlement the above, intensive con3ulting fir:n 
assignment, two OPAS expe!"ts ~iill be enga..~d for a 
period of two years to assist the Government in 
ensuring th~t the rnomentu.~ gained is not lost and to 
assi~t in introducing similar ~rovements in other 
factories in the countz:,r. (One textile technologist 
with training experience and one industrial engineer). 

Inputs 

a.) Governm'?nt inouts 

The r,overnment of the ?eonle's ?epublic of ~ozambiaue 

\fill con~ri~ute to the projec~ in the follovin~ veys: 

Counte~art personnel for the international exoerts: 

Pre!llises, furniture and office supnlies and 
equipment.; 

in~ormation as necessary for nroject execution: 

~el costs for ~reject vehi~les. 

b) tnIDP inputs 

The services of a. reputable consulting firm, 
specializing in the textile industry under a. sub
contract. 

two OPl\S experts. 

project vehicle and a portable kit of testing 
equipment: 

portable moisture regain 
yarn tension meter 
yarn speedometer 
stroboscope 

- tachometer 
roller eccentricity meter 

tester 

~ - ~---

• 

• 
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stop watch 
sling hygrometer 
hardness tester 
feeler gauge 
roller vibration tester 
spindle vibration tester 
roller setting gauges 
steel tape measure 
ca.rd wire inspector 
nep counting templates 
counting glass 
calipers 
line gratings 
warp tension m~ter 
we~ unwindine tension meter 
pH papers 
thermometer 
electronic calculator 

Preoara~ion of ~ark Plan 

A detailed. work plan for the implementation of the 
project :-till be prepared by the lead.er of' the sub
contractor team, in consultation with the Goverrunent 
Co-operating Age!'lcy. .T'.ae work plan will be incorporated 
in the text of t:1e sub-contra.ct a.3"I'eement and attached 
to the Project Document a.s .i\nnex I and will be considered 
as part of that document. 

Preoaration of tha F!'a~ework for Effective Particination 
of 1fational a.'1.d International Stet.ff in the Project 

The activities necessa.r-J to produce the indicated 
outputs and achieve the project's immediate objective 
will be carried out jointly by the national and 
international staff assii:;ned to it. The respective 
roles of the national and international staff will be 
detennined by their leaders, by mutual discussion and 
agreement, at the berri.~ning of the project, and set out 
in a Framewor:~ for Effective Pllrticipa.tion of national 
and International Staff in the Project. T'ne Framework, 
which will be attached to the Project Document as an 
annex, will be reviewed from time to time. The 
respective roles of the national and international staff 
shall be in accordance with the establir:;hed concept a.nd 
specific purposes of technical co-operation. 
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Institutional ?r3mework 

~e prc.ject •.rill te i.ntev!"ated ·..rithir. the ·;ationa.:.. 

:'.'li?"ectora.te :'or Li'1'.ht =:ndustr:-r, ''inistr:v ot' 2'.nr!us't:r:'' 

':'he initial nortion of the #Ork #ill be cond~cted 

in the TRXTOM factory in ~anuto. SubseauentlY work 

will be carried out in other textile factories in the 

countr:v both in the ~bulic and nrivate sector. 

Prior Obli~ations and Prereauisites 

Prereauisites 

The Government will ensure that suitably qualified 
counterpart staff and the necessa.rJ physical facilitins 
for the opera.tor a."lci instructor training programme lrill 
be made available prior to the start of the project. A 
detailed list of such facilities including demonstration 
equipment will be provided at the time of awarding the 
contract. 

The project document will be si~en °'J the Resident 
Representative on behalf of m~uP, and UiIDP assiztance to 
the project will be 9rovided, subject to UUDP receiving 
satisfactior. that the prerc'!llisites referred to above 
have been fulfilled, or a.re likely to be fulfilled. 
:·lhen a..'lticipa.ted fulfillment of one or more '!)rerequisi tes 
fails to materialize, mm? may, a.t its riiscretion, either 
suspend or termin~.:te its assistance. 
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:<'11t11re IBrDP Ass;_stance 

It is anticipated that further mm? assista..>tce to 
the textile industry t·ril l be required. during or after 
the completion of this project out its nature and scope 
cannot yet be estimated. 

Schedules of !foni to-r-im~ Evaluation a."'ld Renorts 

The project will be sub,iect to periodic review in 
accordance with the policies and procedures established 
by tn·IDP for monitoring project and progr3lrlme implementation. 

A technical reviet·r will be undertaken by a representative 
of UUIDO during the second ha.lf of the project's 
implementation. 

Evaluation 

The project will be subject to evaluation, in accord.a.nee 
with the policies and ?rocedures established for this 
purpose by illIDP. The orga.niz~tion, terms of :-eference and 
tir.ri.ng of the ev-alua.tion -,.;ill be decided by consul tc..:tion 
between the Governraent, U!ID? and D!il:DO. 

Pro!!Tess and ~erminal Renorts 

The sub-contr~ctor will submit t•·'" pro5!'ess reports 
during t~e c~1rse of the ass:~ment and a draft final ~eport 
in Ene;lish. U'.'"~ receipt of m-r.rno•s comments on the draft 
fi::-ial report within one month the sub-contractor will 
prepare a final report in Portuguese. 
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39.00 !~~! '!~i_n_i_n.i Com~nent 

40. EQUIPMENT 

49.00 TQ!~ ~~•i!.l!'..!!.!!!J;;Q!!)E!Onent 

50. MISCELLANEOUS 
51.00 Opt:!_!tions =J-Aain!!~ance 

52.00 Repoqs 

53.00 Sundrj~ ___ 

55.00 ti...£l_SE~~!!!i!k' ln~n:!:!NQ~ 

69.00 Total Misct:llaneous Comoonent 

99. GRAND TOTAL: 

16 . 

m/m 

t 24 
24 

PROJECT BUDGET/REVISION 

TOTAL 
17. 

19~31 
18. 

·---
$ m/m $ nt/m 

UB.£00 6 '\d,8QQ_ _1_2_ 
148,200 6 34,800 12 

-· 

-- -
3.000 ·----r-·----

299.AOQ 6!f.~Q.. 

~r:,o. ono - , "\"i0,000_ 

- -

- ·----

----· 

----
·- --------

20.000_ ----- ,__--20. 000. ----

A.OQQ_ 2,ooo_ 
·---

f..,ooo. ---· ___ _l,Q90 - ·----

---- --
14,000 4,000 

683,400 44.3,600 

PIH)C J 

2. PAO NUMBi~--·1 

1982 19. 
1983 

20. 

------ ·----··· --- ----...-- ·---- --- ---· ·-
$ mini $ m/m s 

__12 .. §QQ._ 6 371~0Q_ ---- -----------
75,600 6 37 ,aoo 

- ---· -- --- ------. ---·. 

--- ·-·--·-------

---· --------
3looo --- ---- -----------

.. ____ 
-·--·- ----· 

--- -------------
_ _!5.4. 200. __15l.§OO _ ------ -----------

--·- ·----------

·------- ---·- ··------ ------·· 

----- - ·--- ---·--· -·- . -- &. 

----- 1------ ---·--

- .. ____ 
-···----- - ·-· 

----·- --- --- f--------- --·-·. 

----- ·---- ·-----· ·- ---·-. 

--------- ·--- ---·-
.. , __________ 

----A. 000.. ----- ~.--21 OOCL. . --------·· 
-· ---- ------------

31000 LQQQ __ 
~-- -------··---

- --- ·--------
7~000 3,000 

161,200 78,600 
---
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COUNTRY a MOZAMBIQUE 

(to be completed by the Res.Rep.•s office) 

PROJECT BUDGET COVERING GOVEHNMl!-:NT CON'rRIBUTION IN KIND 
(in Local Currency) 

Project No. a DP/MOZ/60/ ••• /A/01/37 
Title: Rehabilitation progr~rvne at TEXLOM 

VI 
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Project of the Government of 

Mozambique 

: PRO.JET DCCU?·TE:r1T 

Title: Reha.Oili tation Programme at the SABRilfA Garment Factor-J 

!fumber: DP/r:mz/ao/ ••• /A/01/37 Duration: 

Primary- :function: Direct support 

Seco~J :function: 

Sector: (Govt. Class.) Industry (mmP class. and code) ·~anut'. !ndA ( 3521) 

Government Implementing Agency: 
~inistry of Industry and Ener~J, National 
Directorate for Li~ht Industrr 

Executing Agency: United !rations Industrial Development Organization 

Estimated starting date: March 1981 

Government inputs:. (in kind) UlIDP inputs: ~69,700 
(local currency) --(i;;.;u"""s-...d_o ... ll_a.r_s_) _ 

Signed: 

______ (in cash) 
(loC2.l cu...-rency) 

on behalf of the Govenmient 

on behalf of the Executing Agency 

on behalf of the United Ua.tions 
Development Programme 

Date: 

Date: -------------------

Date:-----------
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PART I. 

Pi\RT II. A. 

P.~ II. :S. 
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LP. •ra.l C on text 

tp as such in Article I, nar~anh 1. of ~~e Assistance 

~e!!lent- bet~en ~he ~-over.-.ment of ~he ?eonle's ?e~ublic 

of ~ozambioue and ~he United ~Tatioi1S ~·relonment ?ro'1'.rar.mte, 

si~ed by the Bar-ties on 15 ~entember 1976. 

1) .. •.'l!looment Ob5ective 

The long-term objective of the project is to assist in 
the rehabilitation of the garment industry sector in 
Mozamb:.que. 

Immediate Objective 

The inuned.iate objectiVP.s of the project are: 

to increase the production in the SABRTit~ garment factory 
in !·!aputo by 10CJ% through the installation of a.ppropria.te 
production control systems and through the implementation 
of an operator/instructor training programme; 

to prepare a. rationalization plan for the garment industry 
and, il'l this conne::don, asse!':s the industr;r's present and 
future machine and s~are parts requirements. 

r 
I 
\ 
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PART II. C. 3a.ck:ry:-ound and Justific:i.tion 

The garment industrJ in Mozambique compri::;es 34. medium
sized production uni ts with a. total of 3, 350 machine:J and a. 
work force of 5,700. 

The industry suffers from a.n acute shortage of trainP.d 
man-power at all levels and from an equally a.cute la.ck of 
spare parts and imported ra.w ma.teria.ls and these two, 
fundamental, shortcomings are reflected in the overall pic
ture: low productivity, poor production planning, quality 
levels well below international standards and !ligh unit 
cost. The industry is further cha.ra.cterized by lack of 
specialization; most factories are manufacturing a. wide 
ra."lge of products. The result is a heterogenous ma.chine 
park plagued with serious maintena.."lce problems and under
utilization of certain machines. It is estioa.ted that 
15-2'4~ of the equipment is standing idle for la.ck of spare 
parts and ma.~y of them have been cannibalized to maintain 
the rest in working order. 

The GoveI'!ltllent, concer.'led over the situation in the 
garment industr:r, requested, in i·!a.y 1980, IBITJJO to r>rovide 
the services of a garment in~ustr-J consultant to carrJ out 
a dia.gnosttc mission to pinpoint the deficiencies a.nd to 
recommend measures to oVP.rcome them. 

The ~ission concluded that, apart from equipment re
placement, the extent of which will ha.ve to be determined, 
the a.pplica.tion of various incb1strial en.gineering tech
niques would be necessar-J and yield the quickest benefits. 
To demonstrate the effect of the a?plica.tion of ;;uch tech
niques it was recommended tha.t an intensive reha"oili ta.ti on 
programme be carried out initia.lly in one selected gannent 
factOt"J only, to be repeated later in others, at least 
partly through local efforts. Th~ net result of a success
ful progra'TVlle would b~ both a. ta.~gible improvement in 
production volume, prod.ucti vi ty and qua.li"ty and a. psycho
logical effect: it would offer proof that, with a concerted 
effort and without ca.;>ital investment, the production a.nd 
productivity can be signific~r.tly increased. 

In addition to a. sample operation in one single factot"J 
aa dl!scri bed above, it would be necessarJ, a.t this stage to 
analyse the ga....."'ment industry sector as a whole with a view 
to rationalizing the prr,,luction throw;h specia.liza.ti on 
~~d to detennine the extPnt and cost of a machine replace
ment programme. 
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3y liu:i tin.; "the scope of nn a!:sis~~"'lce ;Jr'J~::?rri.me as 
described t<:mgible and measur~ble results could be ~chieved 
in a. relatively short period of time and, ·..shilc they, too, 
would be limited in scope their demon::;trn.tive effect would 
assist the Government in setting its targets realistically 
and in detennining the resources needed to ultim~tely re
habilitate the garment industrJ sector as a whole. 

PART II. D. Outuuts 

The outputs of the project will be: 

1. a 1~ production increase at the S.lillRIUA gar.nent 
factory; 

2. a. rationalization pla.~ for the industrJ with details 
on machinery replacement needs a.nd the investment 
required. 

PART II. E. Activities 

Acti·Jities related to Output 1i 

determine the production standards and capacities at 
the SABRIIS.A ga.nnent fa.ctorJ 

establish ~production programme to fit the factory 
capacity 

determine time standards for each operation from 
cutting to packing 

revise the lay-out as required a.nd establish a 
balanced production line 

develop and install a. ~roduction and process control 
system covering all operations 

to tl'ain line supervisors on-the-job how to achieve 
and maintain high operator performance and high 
qua.lity of work at minirnwn costs 

to establish standards, tolerances, and sampling 
frequencies for the ins~ection of garments at all 
stagi:!S of manufacture 

to establish quality control and data feed-back 
systems to control and improve C!Uality 

to establish waste standards and develop and install 
a waste control programme 
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to de~~lo? a..~d install a ?rcventive ~aintenn..~ce 
system coverin~ all equipment which will incluuc: 

cleaning schedules 
lubrication schedules 
belt checks 
partial revisions 
general annual revisions 
maintenance reports 

to train the technical managers and counterparts in 
the operation of the above mentioned programmes in 
order to maintain a continuity of the programmes 
after the departure of the consulting organisation 

to develop and itIJ?lement operator traini~ for sewing 
machinists 

to train instructors who will be c2.pable of conducting 
further courses in other units after the departure of 
the consulting organisation. 

to develop and install mana.sement control reports 
relating to: 

waste 
quality 
prod.:uctivity 

develop training ill:?.."lua.ls which will be the basis of 
training future t·rorke!'s and the retraining of present 
workers 

develop m<?.."luals cover~ng the various phases of work 
which have been a.ccCII?? lished and which will provide 
standards, procedures, a."ld. guidance to the technical 
staff and management. 

Activities related to Output 2: 

analysis of the Government's 10 year plan for the 
industrJ in terms of production by type of • -::mnent 

details of the present production expertise and man
power/ma.chine capa.ci ty of the 34 uni ts in the inrlustry 

inventor/ by type, ma:<e and a.ge of the ma.<:hinery 
presently install~d in the industry 

recommendations covering 

the future s-~z11 cture of the industrJ, in terms of' 
what products each 1.lr.i t should make 
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product:.; ev.ch UJli ~ ::;h.o'.llci :no.1:c 
in -L.~...-.. ..,~ 

\# ......... ..., 

the ~etl:.~-~:'ibution of prc~ent r;1ac~i!1er~r bct:-;e!?n -~::e 

various unit5 to improve. mo.nuru.cturin;- cap~'bility 

PART II. F. Inm1ts 

machinery· repl~cement ;>lo.n.s ( inclutlin~ ::;pa.re l)art:.;) 
for the industr-J. 

UNDP Innuts 

To car'!"J out "ne activities described above a consulting 
firm specializing in the garment ind.us·tr-J sector, will be 
engased for an estimated period of six months. 

To assist the Government in implementing those reco!'!1rnen
dations th~t affect the garment sector as a whole, such ~s 
machinery repl~cernent progra;;me, a standard costing systemt 
etc., the se!"\~c~.s of a.~ O?AS expert (.:;=.~er.t technclo~ist) 
l·rill be provided for a pe!':od of t:·;o years. 

Go•rer!lmen1: Innuts 

The Gover.unent ~i!l provide: 

Counterpart personnel for the international exnerts: 

P~emises, furniture and office supnlies and eoui'l"lI!'..ent: 

information as necess$!.r,r for nro.j ect execution: 

fuel costs for '9roject •;ehicles. 

PART II. G. Pre-:~:-a.tion of Hor"-': Plan 

A deta:i.led work plan for the inp:':.e::1entation of t~t? pro
ject will be prepared by the lea.c~r of the zub-contractor 
teem, in conSt!ltation with t~~e Co,:e!"n!!:e!lt Co-operating 
Ag~ncy. The work plo.n will be: incorporated in the te;ct of 
the sub-contract agreement anri attached. to the Project 
Document as Annex ! and will be considered as part of that 
docllr.lent. 

PART II. :r. P"!'cn~-:-a.tior. of the Frarne~·!Or!-: for ".'.:ffc::-ti·:.~ ?a.rticba.tion 
of !laticnc>.l and. Intar.iri:tiona.l Staff in the ?"!'o i~ct 

The a.cti,1ities necessa.~· -!;o '.il"Oc~a·:"? tr.e ind.ica.tP.d 
outputs a.'1.d. achieve the proji:?c-c's imr:icdia.te ob.jective 
will be carried out jointly "':)y the na:tio:1.c>.l "'-"1.d 
intcrni:>.:tior.a.l :;ta.f: a.s::;iT-".ed to it. '!'he rcsIJeC"ti·:e 
roles of the r~.:-=iona.l and. int~rnationa.l staff · .. rill be 
determined. ~J their leaders, o:.r r::utu?.l discussion a.r.d 
a~ee~e~rt, :.:t t!1e ~:::>e~in."'li~~ o: ... thi:? ;J':O~~c"t, a.r~rl set 
out in 3. ?r~~'::or:1.: :o:- ~ffcct.i ..,;e ?~.r-tic-t_~a::i~-=-i of 
?ra..tio~al a..11ri ~r.-:c~at!or;.a.l Sta.:""; in J~l-,_e ?~o~cct. T~e 

Framo;w•)rk, w~.:.cn · .. n.11 b'3 Z'.ttai::ieii ~o t;:c ?roject 
Doc'...::.'\eat a.s ~n a!".r.e:i:, ·f;i:l be .re•rieHe::'. from t~:-:'.e "to 
ti~c. '!:he ~·~~pcctive roles :;:_"' ~:1e ~a.:i·~r;.::.l 2.r.tl 
int8~.~.:::.·~::~l ~~-:,'.:'..t: sh~ll ·:J~ i!'1 a.cco~;;i~ce ·,.;i -::'1 ~h2 

es-:a.-:.J~ .. ~~~:~c;:~ ~anc·~n-t C'-""ld. sn~(~ific ;it~)oscs ~f ~cc:~·1ii:::""~~. 
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Directorate :'or Li0<ht :ndustr::r, '-'inis~r:· of' :nc.ustr:r 

and :Jlercy. 

Durin~ tl':.e initial nhase assessments or' t'.:i.e industr::r 

as a •.rhole .,,.il2. 'be conducted and consult:::n1r·-" ·.m,..k at tl':.e 

individual :'ac-cor.r le~rel ;;ill be car!"ied out at -.t.e SM3?I:TA 

factory in ~'1aputo. 2ubseauentl·r •.rork ·.rill '!Je carried rut 

in other ~arment ~actories in the countr.r ~cth in the public 

and nrivate sector. 

It iz a.nticin2.ted. ~~hat :~1.irtner \Ti;-D? assist.::i..!"..ce will 
be required to folloH up C.:.'1ci e:cpar:.d.. 
prograrr.rne. 

.... .,,ne =-~hil~ili-tation 

The exa-:. t nc>::nre and. scc?e of such assis~2.nce c<:!.."1 
o:-tly be d~ter:;iined. af-':i?r the 9resc!1t project !1as been 
completed and i~s resul~s evaluated. 

Sched:ulc s of :.ro:1.i ~ori:1~, 2v2.l1.1c..t i. on a."ld Renorts 

The project will C:e cubjcct to perioc:i...i.c review in 
a.cccrda.~ce with the policies a.nd proced·L.lres es-tablisher.. 
by UiQP for r:ionitori~3 ~reject and 'rogr::..iL~e im?le::!enta
tion. 

A technical rcv~.e~.y wi 11 be carr:.ed. out by a. re!)resen
tati ve of UifJ:i)O tow:l:-d.3 the end of the ~ui)-contro.ct 

a:;cic;ri.mcnt to a.soe~o i ta ir.ipa.ct and. to d.ct~!7'.li::ic ~-1he+her 

a.~d. t-lhat further a.c::ist2.nce would be rca:uircd. 
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F.:v~ .. luati.on 

The project ~rill be subje~t to evaluation in 
accord.<l.nce with the policie~ anQ ?rocednre~ e3tabli~hed 
for this !lurpose by mm?. The or~iz<J.tion terms of 
reference and tining of the evaluation will be decided 
by consultation between the Government, mm? and mrrno • 

.. 
Pro~ess a..'"ld Terminal Renorts · 

The sub-contra.ct or will suani t two progress reports 
during the course of the a.ssig!"-~ent and a draft final 
report in Zn.glish. Upon receipt of U1ITD0's comments on 
the draft !'ina.1 report wi. thin one rronth the sub-contra.ct or 
will prepare a final report in ?ortUoQ"\lese. 
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. "\ .. -'" PROJECT BUDGET/REVISION 

.i. PROJECT NUMBER 16 . 
TOTAL 

17. 1981 
18. 

m/m $ m/m $ m/m 

12.01 OPAS Experts Garment technolog at 24 146.700 9 52,200 12 

13.00 Support Personnel 

14.00 Volunteers 

15.00 Experts Travel 

16.00 9ther Perso!lnel Costs '\.000 . __ },000 _ 

17.01 Locally hired Experts --
17.02 Locall:t hired Experu ----
19.00 Total Personnel Component 149.700 55,200 

20. SUBCONTRACTS 
29.00 Total Suucontracts Component 200 000 ---· ~C!t.000_ 

30. TRAINING 
31.0d Fellowships 

2- -
32.00 Study Tours, UNDP G. Training/Meetings -

33.00 ln·s!:_~~jce Trainin_g ---- ------· 
34.00 QrouE_ l!~Lning_lnon·UNOP) 

35.CO Meetings/Consultations (non-UNDPI -
39.00 To!al Training Component 

40. EQUIPMENT 
49.00 Tot~~!pment Component 

50. MISCELLANEOUS 
51.00 Opcr Jtions - Maintenance 

52.00 Rt!ports 

53.00 Sundries ')(\ ,.Qilll 15,000. __ 

55.00 Hosei!!!!.i!Y..i!iO~-U!'.JDPI -- ---, ----------- -----
59.00 Total MiscellJncous Component 20.000 1" 000 

99. GRAND TOTAL: 369,700 2·10, 200 

1982 
19. 

$ m/m 

75,600 3 

----
75,600 

5-,QQ.Q_ 

--- -------

') 000 

80,600 

PAC,l J 

2 PAO NUMBER 

I 
19e3 

20. 

--·-- --------
$ m/m s 

18,900 ·---- --------
----->-·------

--- ------ -------- -

--- ·--·------

·--·- --· -. -----·---- ----

------· -----------

---------- --- ----- --- -- -----------
18,900 

---- - ··- -- ------- ·--·-- -

- -- - - -·-- - -· - ------

---~-- -------- --- ---

---- - --------- ------ ------ ---

-- --- --- -----· ---- -- .. -

-·------- --·--- - -- ------- -- -

------ ----··------- -----

------- - -------- - -· -- -

f-----~--- ---·- -------------

---- --------

-- ·-----'-------- ---
--- ------- -- ---- -- ---- - ---

---------- --- -- - -· - ----

----
18,900 

---- -------
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(to be completed by the Res.Rep.'s office) 

PROJECT BUDGET COVERING GOVERNMENT CONTRIBUTION IN KIND 
(in Local Cu1·rency) 

COUN'l'RY: MOZAMBIQUE 

Project No.: DP/MOZ/80/ ••• /A/01/37 

Title: Rehabilitation programme at the SABRINA gannent factory 

~---

'11 
O'\ 



Title: 

~lumber: 

.l.nnex ·?~ 

?~~] e-ct of -che Jover:=:nent of 

~.fozambiq_ue 

Assistance to the !ndustria ?a-peleira. :.Vational. to become 
a :iational training centre for pa-per maki~ 

Duration: 3 years 

Primary f'unction: Direct su-pport 

Secondar/ f'unction: 

Sector: (Govt. Class. ) Industrt (UNDP class. and code) ~anuf'. Ind. (3521) 

Government Imolementing Agency: ~inistry of !ndust~ and !ne:-2"J, 
National Directorate for Food and i:hem. !nd.) 

ZJtecutin'! Agency: United Nations Industrial Develo~ent Ors:i;anization 

~stimating star;ing date: September 1981 

Government inputs: (in kind) 
(local currency) 

(in cash) 
(local currency) 

Signed: 
(on behalf of the Government) 

(on behalf of the Executing Agency) 

(on behalf of the United ~ations 
Develo~ent Pro~amme 

UNDP inputs : 
(US dol2.ars ) 

Date: 

Date: 

Jate: 



:'!!is ?rojec~ ~oc'..lll?e~t shall ~e ~he ins~r.iment ~ef~:"!"ed. ~c as s~c~ 
in Article :, ~ar~rapt l. of the Assistance .~~ee~e!lt :et~een ~~e 
Gove!T.l!l.ent of the ?eo!'le 's ?enublic of 'Aoza!!?biq_ue :ir.d <;~e :.·~i~ed. 

:rations :·e~relopme!lt ?rogramme, si~ed by .t;he ?~ies on :~ Se!'.'te~r.e~ 

?AR'!' 

• 
-~· 

The De.,relo"'9?1lent Objective of the projec"t is ~o assist the '}ove?T.I!!e!lt 
in inc~easin~ the capacity and oroductivity of the ~aper ind.ustr-J sector 
as an essential industry in the country's develo~ent. 

The Immediate Objective, of the project is to modernize and 
:ncrease the production o~ the Industria ?apeleira ~ational ?a~er ~ill 
to its former capacity and establish.a training centre at tte ~ill ~or 
trainin~ engineers, technicians, and operators for :he ~ational ~ul~ 
and ?aper industry. 

C. SPECIAL CONSIDERA'!'ICN 

~.a. 

D. 3AC!".:GRomrn Al'TD JUSTIFICATION 

The first and only paper mill in Mozambique, the Industria 
Pe.peleira ~rational ( f'ol'!!ler Pa"Pel-Papacar ~1ill) started o-peration in 
the sixties outside Maputo, and by addin~ four uauer machines, all 
second-hand equipment , it was !)ossi ble, us in~ locally available 
waste paper and imnorted chemical ~ulp, to produce up to 15,COO tons 
of printing and writing and pack~in~ papers for the local markets 
in the middle of the seventies. 

Then production dropped down to 3,000 tons per annum in 1979 
and the locally collected waste paper in the Manuto area was the only 
fibre material available !or paper making. 

The ?reduction of this mill at nresent is limited because of 
lack of raw material, lack of snare narts, !)OOr ~aintenance. and 
lack of -Anerienced personnel. 

A team of four ~ban nauer enP,ineers has irnnroved the man~ower 
situation temporarily for 1980. A national campaiil?l to collect ~~re 
waste naoer for the mill has been started. Tue naner ma.chines ~To. 3 
:mt especially !fo. 4 have a potential of nroduci~g a.t lea.st an 
additional ~uanity of 10,000 tons/annum, if' the above mentioned 
handica.n of the mill 'lould be corrected. 

The countrJ imnorts a.bout 25 ,000 tons of dif!'erent nauer 
oroducts, mostly oack~in~ paners like ~raft liner, cor?"11~atin~ 
medium and orintin~ and writin~ paners, naners which were partly 



~r:;c!uced ~g.rlier :n :te 7e.ner . --_, 

c:~ ~ !:.;c:/!:ead md ~nur. :.~ '.:iB':i i:~nt:>ared '..;i"th other ".eY~lc""Ci:-:.c 
ccun~ries in :\.f~ica. 

:'he :Uture ~ros"Cects :~or d.eYel.c"9in~ the naticnal :-1ul:; 3.nd. ~a"Der 
industr-/ is ver:.r ~romisin2. S!:A is #illing to assist the :ndustria 
?1t:elei!"a ::ational in the :'undin~ and surply of lacora::or:-r 
instruments :'or quality control. Auain with s:~A :'.mds 
a surrey of the forestr/ sector -,.,as carried out in 
l.97? and tvo puln and ~aper ~ill ?rejects have been identi~ied. 
In the ~anika area there is enou2t pine wood - 13,000 ha, to ~roduce 
30,JOC ~ans/annum of newsprint, and· in the Zambesi ?rcvince there 
is sufficient sugar cane bagasse available to produce oO,OCO tons 
of ~aper. The bagasse will be available because the local ~W"'.ar 

!!li.lls can svitch to local ~igh 1uality coal as fuel ~or their 
1:Joiler plants. 

~e C-overnment nlans to reforest 130,0CO ha with euce.lY!ltus 
and nine trees and vhen these plantation forests are mature, a big 
export chemical pulp mill •rith a capacity of 100 ,(;00 tons/ar..r.um 
will also be possible in the 1990s. 

Jue to the ver/ nromisin2 conditions to establish t-,.,o new "CullJ 
and -oa-cer :'1ills in the ~-~e.nika area. to produce 30, COO tons of 
nevsprint, and one printing and ?aper ~ill procucing 60.~co ~ans 
using locally available sugar cane ba.gasse in the Zm::?.besi area, the 
:}overnment is verJ concerned and interested to create a national 
cadre of pulp and paper engineers and technicians and operators 
to operate the existing paper ~ill and t~o nev ~ills due to start 
o~eration in 1985. 

'::'he existing paper ~ill -,.,as chosen as a ~ill for training 
technicians and O!)erators. LTNIDO ·.oas requested to modernize and 
increase the production of the pa!)er mill to its former capacity, 
to establish such a training centre, and carry out in-plant 
training courses for up to 150 technicians and operators, and also 
!lelp··in placing at uni•rersities 3 university graduates and 15 
engineers for the nev ba,1Zasse pulp/paper mill ~here they can be 
trained in ba.gasse pulp and paper making t~chnology. 

2. OUTPTJTS 

'::'he Irtdustria Papeleira ~ational mill fully equi~ped, opera.tin~ at 
full ca-cacity and serving as a national trainin~ centre for technicians 
and operators~ 

A cadre of 150 technicians and operators, 15 engineers and 3 
university graduates; 

?ecommendations for the further imnrovement of t~e ~er~o!'!!!ance of 
the naner ~ill and the in-plant trainin~ ~ro~raI!'!:!e for the 
technicians and o~erators. 

A consulting firrn s-cecializin"T in ria.ner ~aJd.nP" ·..rill surrl:r 
~x~ert:o ~d trainers '.Jl:O '.Jill ~e reauired to c?.r~r ~ut ':li.e f'ollo'\.l'ii;.P" 



in".rest :.iza.t. e ::o-..-: 't~~ ~a.~e!9 ~i:l c~raci. -+: .. , 

car. ·:e resc:ored ~d ~•hic!'l eaui :)!r.e!:t 
and. s-care ::-ar<:s 3.re !'lecessar:r 

prenare eaui~mer.t snecification and 
su~e!""rise its i~stallation 

establish a controls and nreventi ·1e 
~aintenance system 

- undertake studies , such as on •.1ays and 
means of sup!Jortinv. and improvin~ the 
national ·i1aste rianer collection r1.ri•re, 
on the availability of cotton linters 
and their use for local paper makin~ 
or for export~ and on the 
availability of textile waste and 
cuttings for paper making; 
ca..."'T'J out in-nlant trainin~ courses 
for technicians and operators 

prepare a fellowship ~ro~ramme for 
University ~raduates and engineers 

summarize experience and ~repare 
recommendations regarding further 
improvement of naper-mill per~ormance 
and in-plant training programmes 

After the initial investi~ations 
experts and trainers •rill ~o to the 
paner mill in snlit missions 

a) paner machines operations 

b) mill maintenance 

c) naper testing 

G. INPUTS 

Government Innuts 

Ja...TJ.. - :•arch ~l 

Anril ~l 

'~arc~ 81 

April 81 - ~lov. 83 

Nov. 83 

Jan. 32 - March 83 

A~ril 81 - July 82 

Aug • 82 - Nov. ~ 3 

1 :res.r 

2.5 years 

< yea:-s 

The Government of the Peo~le's Republic of Mozambique will contribute 
to the project in the ~olloving vays: 

Counte~art personnel for the international experts: 

Premises, furniture and office su~nlies and eauipment: 

infomation as necessar.r for nro.1 ect ~xecution: 

fuel costs for nroject vehicles. 
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A consuJ.ti~ company s-pecializing in ?&'De!" '.'!"Oduction ri:l ::a...~r ~ut 
initi&..l i.nvestigations and su-pply ex::>erts and -:raine!"s -.rho shcul.d ::e 
?Or!.:!W.lese er Snanish S'Deakinsr: !'or :rnlit :nissions over a. ,e!"iod O!~ :!':ree ~·ear: 

2. T:-aini:ur 

in-service train.in« of 1 CjQ technicians and a'Deratcrs 
rill be ca.r'!"ied out tr-.r ~he consul.ti~ company 

individual ~ellovsho~s ·rill be avarded to 3 university 
graduates for 3 years each in :;n1l:::i and ?&-per tec!molo~ 
in a Port1J'!11ese S'Peaiti:ig country like Brazil and 

1C8 :-J./m 

to 15 e~_neers in !'Ult> and -;>aper operations !'or 
6 ~onths each in ?ortwruese speaki~ countries in 
the f'ield of pul:o and paper bage.sse malti~. 

3. Eaui nment 

~qui 'C!!1ent and snare ?arts will be -;>rovi ded 
!'or ~aper :na.c~ine Jo. 4 
for general services. boiler, ::!"ane 
:"or t eachin~ aids, pro.ject vehicles 

:r. 'JORK ?I.All 

$ ~20.CCO 
.~ iso. or,o 
:!i 3C.OCO 

?O '11/m 

A tentative \tloi-it ?lan is shcvn in relation to activities in 
Chatrter : ·•Activities". A detailed 'ilork Plan for the implementation 
of the !)ro.ject rill be prepared by the Subcontrac'tor in consultation 
rith his o.ational counter.:iarts at the start of the ~ro.ject and brouaht 
!'or.,ard ~eriodical.ly. The ureed r.rorit Plan ·rill be 9.ttached to the 
?roj ect Document as Annex and will be considered as part of the 
?roject Doc:ument. 

!. ~EPARATION OF THE ?RAMEWORK FO"R EFF!CTIVF PAP.TICIPAT!CN 
OF :fATIO?fAL Al'lD IN'l'&.NAT!ONAL STAFF IN THE ~OJ!CT 

1"he activities necessary to achieve the ~roject's immediate 
objecti·1es will be carried out Jointly by the national and international 
staf't' assi~ed to it. The National Directorate ~or Food and Chemical 
!ndustries ·.rill nrovide the requisite eo-cnerative facilities !or the 
imDlementation of the project. '!.'he res~ective roles of the national 
and international staff sha.ll be in accordance ~ith the established 
concent and snecif'ie :?UI"nOses of technical co-onera.tion. 

J. J~TE!.O~ SUPPO"RT COMMUNICATION 

1. a. 

~e oro.1ect ~ill ':Je intesrra.ted, throu11h the :ra-eiona.l Jir~ctora"te ~or 
?'~od 3.nd ~emical !ndustries, >Ainistrr of Indust~r 'Uld ~:ier~r ,in the 
:ndust:-ia ?anelei:-g. ~,Ta.tional ~il.:. :'he ~ill is :ocated in ':.~e out'skir":.3 
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?rior Oblizations 

:'Ione 

2. ?re-reouisites 

a) Assi~ent of adequate technical., adr.i.inistrative and sun~ort 
personnel including a full-tfa:ie national pro.ject co-ordinator. 

b) ?revision of adequate financial resources ~or travel of 
national personnel ~ithin the countr1 as reauired. 

c) Provision of suitable office nremises, office equipment and 
transport facilities for the UN personnel. 

The ?reject Document vill be signed by the ?esident Representative 
on behalf of tTNDP and UNDP assistance to the project ~11 be nrovided 
subject to UNDP receivin~ satis~action that the ure-requisites listed 
above have been f'ulfilled, or are likely to be fulfilled. 'Then 
anticipated fulfill.I!lent of one or ~ore pre-requisites ~ails to 
materialize, UNDP ~ay, at its discretion, either sus~end or te?'!!!inate 
its assistance. 

~. !"UTURE UNDP ASSISTANCE 

Future UNDP assistance, if any, rill be determined by a review 
of the project six :nonths before pro.ject completicm. 

PART III. SCHEDULES OF MONITO~ING, EVALUATION AND REPOPTE 

A. TRIPARTITE REVIEW ~!NGS 

The pro.ject will be sub.1ect to a technical review six months after 
the initial subcontractor's investig_ations and to periodic reviews as 
snecified in the Terms of Reference for the subcontractor. 

A s~ecial. review to consider the necessity for t'urther assistance 
should take place 6 months before project completion. 

3. EVALUATION 

The nroject will be subject to evaluation, in accordance with the 
nolicies and nrocedures established for this ournose by UNDP. '!'he 
organization, terms of reference and timin~ of the evaluat on will be 
decided upon by consultation between the national authorit es, t~!DP 
and the :Xecutini:i: Asr,ency. 

I 
' 



:'::e sub-cor~.-t~a.ctor 1..rill 3uCmit ~ ... ,;o nrog:-ess re!'~rt.s ::1.ur~n~ :.l"!e 
course of :he assignment and a dra!"'t ~inal renort in ?n~lish. ~non 
recei nt of r.mr::o' s comnent s on the C:.:-a:"t :'in al ::.-erort ~•i thi!: 'Jne 
:ionth the sub-contractor ·.1i!l ~renare a ::':.nal reno~ .:.n ?ort::.P:'.iese. 
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'!'itle: Assistance to the salt industry 

:lumber: Duration: 4 years 

Primary Function: Direct su~p~rt 

Secondary ?unction: -

Sector: (Govt. Class.) :ndustr.r (T~TDP class. and code) ·~anu!~. :nd. (3521) 

'}overnment !m!)lementin~ A.genc~r: ~,finistrJ of :ndust:::""J and ::'.'.neri;z:r, 
~ational Jirectorate for Food and Chemical. 

Industries 

Executing ~ency: United Nations Industrial DeYelornnent Or!l'.anization 

Estimatin~ star";in~ date: July 19~0 

Government inputs: (in kind) 
(local currency) 

U~TDP innuts: ?66,400 
( r1s do_l_l_a_r_s_) __ 

(in cash) 
(local currency) 

Date: 
on behalf of the Governrtent 

1)ate: 

on behalf of the :::Xecuting; A.Fency 

:)ate: 

on behalf of the 'J"TDP 
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~is ?~o.j ec-: ~cc~ent shell ~e the :nstrur.!e!'!t ~e!"e~:-~d 4:~ 3.S sue~ 

in ).r':icle :, oarrurr~ph ::., of ~~e Assistance A~ree~ent ~et~een ~r.e 
'}over.i."Ilent of the ?eople 's ~e-cublic of :<!ozru:ibia.ue ar.d -:!:.e r·ni te.:. 
~Tat.ions Jevelotiment ?roll?"a.mme, si~ed ~Y the ?a.rties on :.5 3entember 2._a;6. 

?AP.':' ::'.!. ':':IT ?RCJECT 

A. DEVELOPMENT OBJECTIVES 

The DeYelopment Ob.jecti~re of the nro,ject is to assis"t the 
Government in increa.sin~ the salt production for domestic consumntion 
and exports as •,;ell as in !!!eetinll future demands !'or the emer;riniz chemical 
industrf. 

3. IMMEDIAT!: OBJEC'!'IVE 

To immediate objective of the t)ro.ject is to assist, throw:~~ the 
Directora~e of Salt ?reduction in the ~ational Directorate ~or ~ood 
and ChE!!llical Industries, the ~xis~inll salt works in all the nhases of 
operation to increase and improve their production and to assist tte 
Directorate of Salt Production in all the phases of establishinll 
nev salt ~arks in the country. 

c. SPECI.AL CONSI!lEF.A~ImTs 

.ii .a. 

D. BACKGROUND AND JUSTIFICATION 

Due to the i;i;ood soil and climatic conditions aloni:i: the".long shore -
of Mozambif!.ue on the Indian ocean, the country has alvays ha.d ~reat 
potential for producin~ sea salt by solar evaporation. Therefore 
Tanzania and ~ozambi~ue, in the past, vere producers of sea salt, 
and many inland African countries like Malavi, Zaire, and Zambia, 
relied traditionally on imports of salt from the~e countr;es. 

The r.overnment has ~iven the develo'P!llent of locally ~reduced 
solar sea salt aver; high priority. The existin~ salt ~orks should 
be ontimized, nev salt works will be built, and a cadre of local salt 
experts have to be fonned. There is a ~rea.t potential to increase 
extiorts immensely •,;hen extra production caoacities have been c!"ee.ted. 

The country nroduced in 1979 a.bout 54 ,OCO t/a of sea salt rv 
solar evaporation. Most of the salt T..;as for hw.an consUI!lnti on, :-:ut 
this ~reduction is not suf~icient for the human consumTition of :2 
million inhabitants. 11,000 tons were exported to nei~hbouring 
countries at an average nrice of ?O dollars /ton. Due to ].imitations 
of nroduction, extlort orders of oo, 800 could not be rieli •rered. 

':'here is no national chemical industry yet to nroduce such 
essential chemical a.s caustic soda. soda aE.h, chlorine f!"or.i salt. 
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~ere is suf!'icient ;i:coci. soil near ':!::e t":ro 3alt "'"1lar.ts of "a:?':'uto 
and the :?rOC.uction ce.nacit~," C:lil ":'::e a.cubled ~r tret:leC. •..;i-:;;: ex;:;e~ 
:i.el"::i. 

A "Croject :~or :i bi~ - EC ,OCO t/a - new sa.2:: ·..;ork :.n ':he north 
of the country near ~acala is bein~ discussed a~ nresent with the 
French Comnany Salins du : .. ~idi et des Salines de l 'Est. Start-u-c of 
this nlant is scheduled for 1983. . 

'!'!'le ?reduction of caustic soda and soda ash is foreseen acccrding 
to nlans of the Office of ?lanning in the ~"inistry of :ndustry for ioP::, 
but at the latest for 1085. Big quantities of indus~rial salts with a 
'.'lk!ler '"1Ualit~r t:i.an the "":Jresen-;; -::::reduction ·..;i:: 'le necessarr t!-:en. 
Qther salt works ~i:: have to ~roduce the reauired ~uan~iti~s. 

:'he for.:ier Portu~ese experts sune!"'rising the existing ~alt works 
in the country have left and under extremely se•rere conditions it 
was ?Ossible to start up the local salt nroduction a.c;ain with 
inexperienced ?ersonnel. :·To scienti!'ic ~ethods like :·:.ow control, 
controlled ?recipitat~on and removal of non-sodium chloride nroducts, 
or 3eaume control in the nonds, or onti.mization of e•ra!)oration rates 
in the C!""fstalization area, or salt anal:rsis i.n the only s:ilt refinini:r 
:r-lant, have been anplied. ~er-:fore urg;ent hel-:1 is needed. to upirraci..? 
and increase the ~reduction of the existing salt works. 

At nresent there is only one experienced chemical engineer in 
the countr; with experience in the nroduction of sea salt by solar 
evaporation. 

'!'he Government !'lans to ha~re three regiollal salt directorates 
in the countrv: one in the north, one in the middle of the countrv 
and one near Maputo. 

'!'he Government has asked G~TIDO for the services cf a senior 
techno-economic salt eJCl'ert to work directly with the ~ead of the 
Salt Department. Thereby it is honed that the bi~ tasks of the 
future: creation of new salt works, increase of ~ronuction and 
1.ip12;radin.z: the auali ty of sea salt. and creation of an exnerienced 
~iddle and lower ~anru2:ement cadre, can be achieved. 

':'he r}overnrnent has, !'urthermore, asked r~!IJO to "."lro'Tide a salt 
works expert who by introducing scientific ~ethons, in t~e !'irst 
in~t.R.nce 'lt ':he ~·..ro salt ·..rorks :'lea.r >~a-puto, wi.ll incr~a.se and m:c-rad.e 
the -::l'?'Oduction cif locall:r nroduced sea salt. 3y crea.tinir a sal'; 
laborator;r and a. tra.ininiz cen~re for local nersonnel. a cadre of 
ex~erienced lo~er 'lnd ~idd!e-mana~e~ent ~ersonnel can ~e educated. 
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.-'-. '.-;e:: .... Jr..c-<:ior.i::rr :~at:icr:al :i:::-ectora"te :i::, "~-: and -::.::ree ~c.7:.-:r..a: 
.sn2. t d.irecc.ora-:es -:::us :.::::rrri::veci :-1roduc-:ior.. :::a:caci-:.:: :.:-: -::.:i.e 
~xisti::F 3al-: "'.-rcr:~s i:i ::.!":e '!~:nuto a~~a; 

?.ecornr.endat ions on ne•.• sites and all ~lens of estatlishini? !:!!Ode~ 
salt ·..;orks includiniz '!larketi!l&r and econ·Jr.:ic stt:.dies ~d. "!. 

1

..:.se 
o~ :ndustrial salts :n the nroduction of incr~anic c~e~ical.s; 

a ~uality control nrogr~~e: 

a salt la~orato~r: 

a training pro~ra!!!!!le ~or the nersonnel of :-:ew salt ~arks. 

? . AC'!'IVI'!'IES 

l. A senior tec~no-economic salt adviser ·..;ill vork 
vith the ~irectcrate ~f Salt ?reduction and 

Jan. 81 - L. years 

a;i•re advise on new sites :'.'or salt ·,Torts to "'::e esta.blishe~ alcr.s 
the seashore cf "czar.:tiaue on the !:-:di::..r: 'Jcean: 

ad"l·ise t::e '":-ove:::-nment in its consideration of the :iev salt ·.,.or!':s 
-oroject !'ro-posal at :Tacala already in ::.980 Jul~r 30 - l ·,;eek 

Jee. ~O ~ ~on~h 

:::a:rry out marketin~ studies: 

car~r out economic studies on new salt ~orks: 
~remote and advise on the use of industrial salts in the ~reduction 
of inor~anic che~icals: 
develop a training ~rogra.mme for ~ana~e~ent of the three re~icnal 
salt directorates and undertake on the job trainin~. 

Durin~ his 4-year mission he vill continuously ~articinate in all phases 
of selecting, erectin~ and start-UP of the nev modern salt vorks • 

2. A salt works expert will work throu~h the Directorate 
of Salt Production vith the salt plant managers and 

.Jan. 81 - < yea.rs 

introduce scientifi~ methods of precipitation cf salts in the 
salt vorks and increase the production; 

establish a cua.lity control pro~ramme at the salt vorks and 
in the salt refining nlant: 

establish a salt laboratory: 
establish a trainin~ nrogr'3I!II!!e and tr'linin~ courses ~or local 
~ersonnel and ~or the technical ~ersonnel needed in the new 

;,..;.lt plants. 

The experts vill select a.nd suner'rise the instal:ation of eauinment 
as anDronriate for land surreyin~, clir.latic ~easurements and sea sal~ 
walysis and for the salt laborator.r to te estahli.s!:.ed. '\S ·•ell '\S 

essential snare na.rts for <rital ~um'!"s and diesel sets :.r: t':ie sal-t. ''1orks. 
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·:n::~~t ·..;il2. 3:=:..~ari:e t::eir ex'!:e~ie!!ces ::..n i.n~ue..l ~e-rr~ s ~rld 

in ~inal ~enorts reco!!l!!lenda~ions ~ill be made nn how ~o ~~rt~er 
sunnort the countr:-r in its ef~oM:s to increase ~he salt 
;iroduct ion. 

~ey will ~e ~ssisted in the above tasks by sr.ort te?T consultants 
as a.rmronriate. 

G. I~TP~S 

Government Innuts 

The Government vill annoint counterJa.rt staff for the co-ordination 
and i.!llplementation of the pro.ject. 'The counterpart for the 
senior adviser vill be the Directo~ate of Salt Products in the 
Nation!:il Directorate for Food and Chemical Industries. 'TI'le 
counterpart for the salt vorks expert vill be the directors of 
the two salt vorks - Fabrica de Riegenizacao do Sal and Costa 
do Sol. 

Premises, furniture and office sunnlies and eouinment: 

infonnation as necessary for -pro.1ect execution: 

fuel costs for ~roject vehicles: 

'::he Government will also nrovide a buildin~ and utilities for 
the salt laboratory. 

iJNDP/TJNIDO Innuts 

a.) Personnel: 

l senior techno-economic salt adviser 

1 salt '.lorks exrert 

Short-term consultants 

b) Training: 

A total of 54 m/m of fellovshi?s will be awarded as 
follovs: 

48 m/m 

36 ':J./m 

15 m/m 

3 regio~al man~er vill be trained in a. Spanish/Portuguese 
sneaking country for 8 months each: 

10 o~~-a.tors will be trained for 3 months eachi 
studv tours for three to four Senior Covernment Officials will 

be or~anized to study modern salt vorks, salt refineries 
and salt utilization in industry. 

c ) Eaui pment : 

Eauinment to carry out surveys, climatic ~easurements ~ 200,000 
sea salt analysis, Beaume ~easurements, etc., for the 
salt laboratory~ snare narts ror numns and diesel sets: 
and two -nro., ect vehicles (detailed snecif'ications ·..rill 
be drawn un by the senior adviser and expert). 
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A ~entat:.ve ~-rcrk ?lan is shown :.n ~el.a-c:.cn ~o ac~i.·r:.-::.es , -
Chanter "":" ··~~c~i~r:-:ies··. :\ :ie"taileC. ~.:o~~ ?:an ~-:r ~Ce i~~le~e!'l-:a1::.c~ 

of :te 0ro.~eci: wi:: ~e ".)renared '.Jy :~e Subcon"tr3.ctor b cons:il:at.icn 
~i:h his ~aticnal counter;iarts at the sta~ of t~e pro~ect 3.Ild crclli;~t 

!'orvard periodically. ':'he a.screed ~fork "':)lan ~ll ':)e attached -:o :::.e 
?!'o.ject Jocument as Annex and •,Jill be considered as '='art of :~e 
:>reject ~oc'..ll:lent. 

??.E!'ARAT:CN OF '='RE ?P.AMEWCRT( FOP .0'~'EC'!''.~VE ?ft.F.'!':CI?A'!':c~r 

CF :TA':'!CNAL ~m ::!'!'~TATICNAL 'S'!'AE':' ::r ~'S ??.CJ:.:C'!' 

'!'he activities necessary to achieve the ;roject's ir:mediate 
ob.jectives •.rill be carried out jointly ty the national anc international 
sta~f assigned to it. '!'he !ational Directorate for Food and Che~ical 
Industri~s ~ill ~rovide the reauisite co-o~erative facilities !'or the 
im-ple!!tentation of the '!'rnject. '!'he !'espectiire roles of the national 
and international staff shall be in accordance vith :he established 
concent and sneci!'ic p~oses of technical cc-operation . 

... 
<.J. 

~.a. 

iC. !NS':'!'!'TJTICNAL FRPlifEWOP.K 

'!'he :'.)ro.ject .,,.ill be inte£rated ·,.;ithin the Directorate of ~alt 
?reduction (and at the planned :!."e12:ional subdi:!."ectorates) in t=:e ~rational 
Directorate ~or Food and Chemical Industries of the ~inistr;r of Industr:-r 
and Ener~J. 

Work at the facto~r level will be carried out at the two existin~ 
salt works near rKanuto, Fabrica de ffie.IZ'enizacao do Sal and Costa do '.:ol 
as vell as at nrojected new sites alon12: the coast. 

L. PRIOR OBLIGATIONS AND ?REREGUISITES 

1. Prior Obli12:ations 

:'Jone 

2. Pre-reouisites 

a) Assi'l!ll?!ent of adeauate technical, ~dministrative and suonort 
oersonnel includin~ a full-time ~ational project co-or~inator. 

b) ?revision of adequ~te financial resources for travel ~f 
~ational personnel within the countr;r as required. 

c) ?revision of suitable office nre!!lises, office eauinment 'l!ld 
transnort facilities for the r.m nersonnel. 

1) ?revision of a building; and utilities :'or the salt laboratorr. 



I 
si~ned 

s-ub.~ ect ~o ·.~!D? recei·ri:iu satis:'action that :te '.""!"e-r~11uisites :.istei 
3.t:ove '.'!.ave "::een fulfi::ed.. or a:e :..ike2.~r tc "::e :'.\1.:.:'i:leC.. '·ir.en 
3ll'ticipate~ ~.1.lfil.:.m.ent ·'Jf one or :ttore -ore-reauisi<:es ~ails to 
materialize. :JTITDP ~ay. at its discre~ion. ei~ter susrend or te!"!!tinate 

its assistance. 

~. FUT.IBE li"ND? ASSISTft~TCE 

Future UNDP assistance, if any, will be dete!'!!lined by a review 
of the project six months before project com~leticn. 

?ART III. 
SCHEDULES OF ~!ONITOF.ING, !:VALUATION AND ?EPORTS 

A. TP.IPA..~ITE MONITOP.TITG ?.~TTI.'WS: T~CHNICAL ~:::vI!WS 

'!'he ~ro.ject rill be subject ot periodic re•rievs in accorda.r..ce 
~ith the ~olicies and ~rocedures established ty the ;~IT'P for ~cnitorin~ 
'."rejects 3lld ~ro~raI!'.!'l.e i!-'~le!!!entation. 

~. ~1 ALU/l..T!ON 

The pro.ject rill be subject to evaluation, in accordance .,,it:-~ 
the policies and ?rocedures established fer this ~urriose ~y l'!iDP. 
'!'he or~anization, teI'!!!.s of reference end t!min&: of the e•raluation 
~ill be decided upon by ~onsultation bet~een the national authorities~ 
T2TDP and the :Xecutiniz: .A.Irene'.{. 

C. PROGRESS AND '!'EP~~nTAL ?EPOP.TS 

ProgTess and terminal reports vill be tire-pared in accordanc~ 
'.Jith the UNDP ?olicies and Procedures ~~anual and as a.'1'.reed upon with 
the Government and TJN!DO. ~e first ~ro~re~s re~ort is to be 
prepared six months after the anpointment of the Senior Adviser 
and the following report six months later. 

' 

,. 
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Country: MOZAMBIQUE 

Pn~j ect Number: 

PRO.I i'X:'l' HI lf><JF.'P 

Project •ri tle: Assistance to the Salt Industry 

.. 

------Total _____ -1980-- - ----198T-- ----- --1982 ______ ----19_8_3 ____ -- - -- --j<JH"f1 

10. PROJ EC'l' PERSONNEL 

11. Ex per_!:~ 

11-01 Senior Adviser 
11-0? Salt works expert 
11-03 Consultants 

11-Q') Subtotal 

16.00 other Person. Costs 

19. 00 '!'ota1 Person. Comp. 

31. 00 Fellowships 
32. 00 Study 'l'ours 

39.00 Total Train~. Comp. 

110.00 'Potal Equipment Comp. 

51.00 Operations-Mainten. 
)3.00 Sundries 

50,00 'l'otal Misc. f:omp. 

99.00 f:HANn TO'PAL 

m/m 

li8 
36 
15 

99 

99 

5li 

$ 

291i,600 
220,800 
100,000 

615,l.ioo 

20,000 

635,lioo 

81,000 
30,000 

111,000 

200,000 

ltS,ooo 
11,000 

20,000 

96(, ,1100 

"~ _._..:_-___:.~ 

m/m $ m/m 

2 10,000 12 
12 

3 

2 1 n, Ano 2'/ 

2 10,800 27 

2lt 

10,BOO 

------------

$ m/m $ 

69 ,tino 12 75 ,tioo 
69 ,(ion 12 75,600 
19,flno 3 19,BOO 

15<),000 27 171,000 

5,000 5,000 

1611 ,ooo 27 176,000 

16,000 10 27,000 
15,000 

51,000 27,000 

1 50 ,non 50,000 

l1 , ()()() 11,000 
l ,ooo ] ,ooo 

5 , 000 5 , 000 

370 ,ooo 25A,ooo 

m/m 

12 
12 

6 

30 

30 

12 

* 

'( 'j , 600 
75,600 
39,600 

190,HOO 

5 , (}()() 

19'.> , Boo 

18,ooo 
15,000 

,-i ,ooo 
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~· , ()()() 

<13 3, Bno 

rn/m 
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11 
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6-i ,ono 

;~o, 1100 
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