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EXPLANATORY NOTES

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

A comma (,) is used to distinguish thousands and millions.

A slash (/) indicates a field.season covering part of
two consecutive years,e.g.1975/76.

Use of a hyphen (w) between years,e.g.1975-1976 signifies
the full period involved,including the beginning and end years.

Reference to "dollars" indicate United States dollars,
unless otherwise stated,

The monetary unit in Yugoslavia is the dinar (Din).In June
1977 its value im relation to the United States dollar was
%1 = Bin 18,35,

The following abbreviations are used in this report:
BiH - Republic of Bosnia and Herzegovina
R.0. - Radna organizacija (working organisation)

Mention of firm names =nd commercial products does not imply the
endorsement of the United Nations Industrial Development Organization

(un1DO).




ABSTRACT

This iﬁ the second report by the expert in indus-
trial engineering ascigned to the United Nations Develop-
ment Programme /UNDP/ project for "Assistance to the
Furniture and Joinery Industries and Establishment of a

Centre (DP/YUG/73/006). Basic information is contained in the first
repor't;.1 _ . . S

The conclusion drawn from an assessment of the state
of developr :nt of the principles and practice of industrial
engineering in the furniture and joinery industries in the
Republic of Posnia and Herzegovina, and in particular
within the Cipad organization, is that it could be im-
proved considerably.

The first repcrt made an analysis of the furniture
industry in BiH and made specific recommendations regarding
the industrial engineering aspects of the following:

~ products and product design

= production

~ manufacturing facilities

-~ factory organization

= productivity

- management

- standard specifications and quglity control
- research and development and

~ inter-factory co-operation

Since this second mission followed shortly after the
first the situation, although improving, has not changed
greatly, and the earlier findingsl y although relevant, have
not been repeated in this report. The main purpose of the
mission was to assist in the implementation of the recoumen-
dations made in the previous report and this work is elabor-
ated in the present report. It refers in particular to two

1/ See report DP/ID/SER.A/*06.
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of the éipad Working Organizations, Sipad Radna Organizsci-
ja "Majevica" end Sipad Radna Organizacija "Konjuh"which it
was intended should be regarded as case studies in integra-
tion and retionalization for subsequent implementation in
the other Vorking Organizations, and within éipad itself.



Y

e

Chapter

2.

3.

5.

6.

I.
II.
III.

Iv.

CONTENTS

INTRODUCTION-.............ooooooooooooooocoooooocooooooooooo

FINDINGS . s euoeeoncosensossionsossiossossssssossassoecssssss
A, The SIPAD Organization...eeeeerseesesesencnneeesnenneens
B. RO MAJEVICA = EIPAD. euuerunnnnrineenerneessonnnnnsnnnen
C. Products and product deSigNeeeseescosscnsoscssseocsceoss
D. Design co-ordination and product development....eecseeees
E. Production faciliti@BS.seeeseerrosecscsroscooncncessscsse
P, Organization of production.eeciessscesocecssescossconsss
G. Management and 1abOUreeeessetsseccocscsssessssscesssossss

Ho Futu’l‘e UNIDO assistmceooboo-oooooooooocoooO.ooooooooooo

CONCLUSIONS AND }ECOMMTIONS..Cl..................' LN N
A. conclusions.ooooooooo.oooooooooooooooooocooooooo.ooocooo

Bo RecommendatiOHSOQOQOQo..ooo..coooooooooooooooo.oo..occco

Annexes

Job deSCriplion.seuiesssecsasoeecssscesssosascosacosesansesse
Repcrts on study tours t0 ENgland..e.eeeoecsecoceccsecccosss
Organizations and factories concerned with the projecteessss
Proposed production programme for 1978.eesecscsccsscscssssss

Assesment of existing production planning and control
systems, and recommendations for their improvement....eeeses

Report on RO KONJm{.........................................

Tables
Majevica = SIPAD OOURS.« «vveeesennrerornnrereenessoesenonens
Production volume 1976 and 1977 eeerevsssosscscsossoceassssonss
Indivitual factory profileSecseccesssesosessssasssrscnsoscens

Summary analveis of individual factorieS.iesesccessccssssces

53
L
[k
74

83
89

14
15
18



Production and storage areas.cscscsssscsscccsoscssscosccces
Proposal for product policy and design rationalization.....
Analysis of R.0. Majevica management personnel.csscececccecs
Management organization chart for each OOUR.seeteesccsccnce

Activities appropriate for rationalization and

integrationoonooooooooooooooooooooooooooooo‘oooooooo‘oon‘oo

Page

20

3

40

42



INTRODUCTION

The furniture and joinery industries in Bosnia and
Herzegovins contribute about 8% of the goods and services
produced in the Republic and represent 4% of its exports.

An ambitious five-year development plan is being imple-
mented to double the production of furniture to attain

& value of Din. 2,0C0 million and to increase the work

force from 6,000 %o 9,000 persons. This plan calls for an
investment of Din 800 million. Joinery production will
increase from Din 200 million to Din 650 million and the
wprk force will triple to reach 4,500 persons. Investment

of Din 950 million is foreseen for Joinery plants

éipad, a co-operative forestry industry organization consist~
ing of 126 factories and employing 55,000 persons accounts
for 65% of sawmilling and 85% of the final products of

the wood industries of Bosnia oand Herzegovina. The Govern-
ment of Yugoslavia, on behalf of that of the Republic of )
Bosnia and Herzegovina has requested assistance from the
United lations Development Programme /UNDP/ in developing
the Republic's furniture and joinery industries.

The assistance being provided in the design of
furniture and joinery, production engineering, quality
control, computerization documentation and marketing is
part of the project "Development of the furniture and
Joinery industries and creation of a centre /DP/YUG/73/00¢/
that is being carried out by the United Nations Indus-
trial Development Organization /UNIDO/acting as executing
agency for UNDP. The project which began on 1lst September,
1974 is scheduled to last for three years and four months.
The UNDP contribution is USZ 555,000, that of the government
of Yugoslavia Din 19,247,900,

The long vange objectives, as set forth in the project
document, are to enable the furniture and joinery industries
in Bosnia and Herzegovina initially, and in all of Yugoslavia
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eventually, to make a greater contribution to the economy.
Imnediate objectives are to help the industries to increase
the value of their products, to improve quality, to reduce
costs of production, to design new products and to forecast
market requirements,

The assistance in industrial engineering is being
provided to the factories through the Sipad Computer
Centre and in collaboration with Sipad Kombinat Department
for Research and Development and Sumaprojekt, the fipad
Department responsible for factory planning.

As part of the project, Desmond P, Cody, an expert
in industrial engineering was sent on a two month mission,
later extended by a further three weeks to assist the
National Project Director and the staffs of the Sipad
Departments referred to in implementing the recommendationa
made in the previous report. The mission was carried out
from 2nd October to 21st December, 1977. Annex I contains
the experts job description. The National Project Director
requested that the expert should concentrate on two Working
Organizations within the éipad Organizations, namely
R,0, Sipad "lajevica" and R.O. Sipad "Konjuh". His findings
and recommendations in respect of these R.0.‘s would then
be applied in more general terms to the other R.0.'s with
particular reference to closer co-operation in design,
production and warketing, leading eventually to full hori-
tontal integration. The Director further requested that
three seminars be held by the expert towards the close of
his mission to present an exposé of the case studies in the
two R.0.%s referred to. These would be for the top management
of Sipad, for representatives of senior management of all «
the S8ipad R.0.3 to be held in conjunction with the Yugoslavian
Furniture Fair, 21 - 27 November, and finally for the direc-
tors of the individual OOURs within the Sipad "Majevica" and
$ipad "Konjuh" groups. The first of these was held on
18th November in Sarajevo, the second on 23rd November and
the third on 15 December 1977. Those also in attendance
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included factory directors, production management personnel,
designers and technical representatives of the Sipad service
agencies concerned with the organization and development of
the factories. The seminars dealt with the topics covered
in this report.

During the course of the mission the expert organized
and led two study-tours to factories and technical insti-
tutions in the United Kingdom of Great Britain and Northern
Ireland. The first, from 22 to 29 October was concerned
with furniture production and the second, from 4 to 11
December, was concerned with joinery production. Details of
both study-tours are given in Annex 2, The findings of the
tours were also discussed at the seminar held in Belgrade,
and already referred to.

The personnel directly concerned with the project were:

Mr, M, Pjaca, National Project Director
Mr.M.Trtica, SIPAD "MAJEVICA"
Mr.P.Sulié, SIPAD KOMBINAT
Mr.S.Markovié, SIPAD "KONJUH"
Mr.V.Despot, Wood Technology Institute
Mrs.J.Stanisic¢, UNIDO Project Secretary

The organizations and factories that were directly
involved in the mission or which co-operated with the
expert are given in Annex 3.
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I. FINDIKRGS

The situation regarding furniture production must be
viewed against a background of continued re-organization and
developzent. kiany new plants are in the course of construc-
tion, others have only recently started up while still more
are undergoing re-construction and modernization. This is
being done largely on an individual factory basis, but it is
usually part of a development programme which is planned end
co~-ordinated at ‘orking Orgsnization level.

The indications are that the industry with its well
equipped factories and plentiful supply of hardwoods and
softwoods has a very promising future particularly with
regard to exports. Many problems, however, still remain to
be solved before success in this area is achieved and the
more important of these, and which require immediate atten~-
tion include:

- Hew product designg;

-~ improvement of quality;

- better management and factory organization;

- better industrisl training;

- improved productivity and profitability, and

- better marketing and sales

- closer factory co-operation within Working
Organizations

- better new factorylplanning.

In order to make an immediate and worthwhile impact in
tackling these problems the expert concentrated most of his
activities in one working organization, described in detail
later in this report. This R.0O. was chosen mainly because:
it appeared to be the most representative of those within
the éipad organization; it had a large number /nine/ of indi-
vidual factories capable of producing s wide range of furniture
products; all its factories were within easy reach of each
other and; it had already tuken the first tentative steps



towards a more rationalized approach to common product,
marketing and production policies.

Having femiliarized himself with each of the factories
involved and discussed the programme with their personnel,
it became evident to the expert that despite a commitment
to rationalization as enshrined in the R.O. constitution,
there was rather lecs enthusiasm for its implementation,
mainly because of real and imagined fears of its outcome and
effect at individual factory level. This was a perfectly
understandable reaction, particularly since at no stage up
to then had any real effort appeared t> have been made to
spell out precisely vhat was intended to be meant by this
kind of rationalization and integration. Even the top mansa-
gement of Sipad itself was unsure since not only would each
factory be involved, but also, and by implication, the local
comnune from which it sprang and which would glways expect
it to retain a considerable degree of autonony.

The expert therefore wishes to emphasize, as he did in
his discussions with the management of each OOUR that any
proposals or recommendations wads by him and the team which
worked on the project with Lim wevld De subject to the ap-
proval of and agreement by each factory, as well as ensuring
that it fitted into the context of the éipad organizgtioral
strategy as a whole. The proposals at the initial stages
would be for consideration and discussion and would be based
on the follcwing:

v

l. The need of each OOUR to 1etain its own identity
in terms of products and markets.

2., The existing expertise and specielization established
by each.

3. Th= noo! to svoid corj-tition with each other in
products and markets,

4, Desiyr, prohuction .nd wmerketing facilities which
could be shered with other OClUls to their wutual
cost:Lenefit,
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6.

7

8.

9.

10.

Joint in-factory training programmes for all
levels of personnel.

Joint purchase of raw materials: Joint purchase
and use of high output and otherwise expensive
production equipment.

Common storage and transport services.

Common servicing of transport, machinery equipment
and buildings.,

Co-ordination of factory development =ud new
factory planning.

Joint export activities.

It was further emphasized that any decisions regarding
rationalization should be based on sound commercisl Jjudge-
ment and on the conviction that such activities could be
done better and more cheaply together than separately.
Rationalization should not be superimposed from above, by,
for example, the Sipad central management, but rather with
the assistance and encouragement of the latter, It would
evolve over a period of time and would be allowed co develop
its own individual characceristics. Above all it would need
a real commitment from the OOUR‘'s themselves and a will to
achieve its aims and objectives staged over a givem period

of time.

The team which worked with the expert was:

Mr. H.Mutap&ié, SIPAD "MAJEVICA", Coordinator
Mr.B.Kapeleti, SIPAD "MAJEVICA",Designer
Mr.B.Gojkovié, SIPAD "MAJEVICA", Marketing
Mr.B.Ljubojevié, SIPAD KOMBINAT



.

A. THE SIPAD ORGANIZATION

The Yugoslav self-management system is still evolving
and its practical effects on an organization such as éipad
have not yet reached full function. In 1975 it accepted a
new organizational structure which is still being implemen-
ted.

At present éipad consists of a large number of
self-nmanaged factories called OOURs /Osnovna Organizacija
UdruZenog Rada/ which are grouped together gecographically
into 22 units called Radna Organizacija /RO/. Some common
services for the factories and for the ROs are incorporated
in two ROs, one for research and development /IRC/, and the
other for trade /Sipad-Komerc/.

The remainder of this report is concerned with the
participation of two RO‘s, RO Majevica - ulpad Briko and
RO Konjuh - £ipad Zivinice in the industrial englneerlng
project. R.O. Majevica specially requested assistance in
the preparation of an integration and rationalization
programme which would be carried out over the next fiwe
years. RO Konjuh, currently engaged in the re-organization
of their existing OOURs including the planning of some new
factories, requested an assessment of their present manu-
facturing set-up and advice on hew best to improve it in
terms of products, production organization and productivity.
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B. RO MAJEVICA - SIPAD

RO liajevica was established in 1975 as part of the
Sipad Forestry and wood Industry Enterprise. It consists of
nine individual factories or OOURs as outlined in Table I,
These operated as independent units prior to the formation

of the RO,
Tabie T. Majevica - gIPAD OOURs
OOUR LOCATION PRODUCTS

1. Bosna Briko Corpus

2. Bréko Bréko Upholstery

3. ©Srebrenik Sredbrenik Corpus 88

4, Buduénost Bos, Samac Corpus
Solid Wood
Uphoilstery

S, Namjestag Gradadac Kitchen

6. otolar Bijeljina Corpus

7. Jadrina Gracanica Corpus
Solid Viood
Upholstery

8. 29 Novembar Oragje Corpus
Upholstery

9, Srbobran Srbobram Corpus




—

The prinéipal aims of integration as interpreted by
the OOUR‘'s may be summarized as follows:

- concentration of funds to enable co-ordination
of investment;

- co-ordination of product policy, factory development
and production programming;

- Joint purchasing of equipment and raw mgaterialz;

~ Jjoint marketing and sales;

- gpecialization, rationalization and anter-factory
co~-operation in production.

The following table shows the volume of production
in 1976 and the estimated volume for 1977

Table IT. Production volume 1976 and 1977

PRODUCTS UNIT 1976 1977/Estimated/
l. Bedrooms sets 5,001 5,000
2. Living rooms " 5,237 10,500
3+ «Other pooms " 8,160 10,000
4, Kitchens pPcB. 113,357 160,000
5. Large occasional fur, " 126,336 142,300
6. Small " " " 2,789 5,000
7. Elements 000 Din 441 1,000
Value of production 000 Din. 433,174 580,000
Sales " " 421,188 580,000
Export " " 13,520 29,000
No. of employees 2,346 2,440

The total production rrea of RO Majevica is 34,710 m2
and storare area is 21,451 m2. Ltorage of final products is
15,957 wo,

Tooasnt volue of the main assets is A/4,898,606 dine
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The following OOURs have plans for factory recon-
struction or development to be completed by 1978.

-~ Bosna - Bréko ~ total reconstruction

- Bréko - Brcko ~ new upholstery factory

~ Buduénost - Bos.Samac - reconstruction of produc-
tion areas and storage

- Namjedtaj - Gradalac - limited recomstruction

- Jadrina - Gradanica - new storage for finished goods

~ 29 Novembar -~ Orasje =~ new factory planned

~ Srbobran - Srbobran -~ new factory planned

The following shows the utilization of waw material
in RO Majevica:

-~ sawn wood /beech/ 11,000 m3
- particleboard : 24,000 n3
- plywood 1,200 n2

. = hardboard 285,000 m2
- laminates 227,000 me
- Vveneers 1,000 m3
- glues 400 tons
~ lacquers 180 "
-~ foams 480 "
- textiles 466,600 m

Most of the wood based material is purchased from
other Sipad organizations, while the remainder is purchased
outside it.

At the outset visits were paid to each of the nine
factories involved and a comprehensive investigation under-
taken into every aspect of product policy, production and
productivity. The results of this investigation are outlined
in Tables III to V and these formed the basis for the prepa-~
ration of subsequent proposals for an integrcted development
programme for the VWorking Organization as a whole.

Table III is concerned with each OOUR's current level
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of employment product renges ,production and sales, and

gives a brief descripbion cf development plans. Table IV
analyses the production and storage facilities available

or planned snd table V summarizes the level of product and
production activity in each facbory. The latter, in parti-
cular, forms the basis for gny proposed re—~organization

and development programme which would in turn be an essential
pre-requisite for successful integration and rationalization.
Subsequent paragraphs in this report comment on each section
of the analysis and make recommendations regarding its develop-
ment and improvement which would be in line with plans for
inter-factory rationalization.
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€. PRODUCTS AND PRODUCT DESIGN

The current range of models in the "Majevica'"range
is poorly designed ard lacks variety. The design programme
for the immediate futbure, i.e. in 1978, which is outlined in
Table VI envisages the retention of some models, the rede-
signing of others, and the introduction of some new models
particularly for export.

_ The main characteristics of the new design programme
shall be as follows:

Corpus Furniture:

1. Modular wall and free-standing storage units with standar-
dized and common vertical and horizontal elements. These
will include drawer and door fronts, shelves and carcases.

2. Diwmensioning which shall maximize or ¥Yo2ard utidization
and shall conform to strict functional requirements.

3. Individuality shall be achieved by careful and creative
use of panels and by using:

a/ s0lid edge lippings which may be subsequently
moulded,

b/ veneer and plastic edge bandings,

¢/ plant-on mouldings,

d/ veneers and veneer combinations,

e/ foil lamination, pigmented and wood grain
imitation,

f/ pigmented lacquers,

g/ fittings and accessories.

4, The programme shall include wall units, sideboards,
dressers, :helving systems, bLedrooms, hall furniture,
kitchens and occasional furniture.

5. Constrvuctinsn wild incorporate completcly knock-down /Y.L/
systews for ease of productio:n, assewbly, packaping and
transport,

6 DLesigns will anclude modern and reproduction stylinge



Unholatered Furniture

1. Designs will be based on common elements, e.g. seats,
arms and baclis, to wllow [or sectionualizcd production
and ease c{ assembly.

2. While the traditional studio couch or convertible will
continue to be produced in modified form, a new range will
be introduced using replacement springing systems and
movements for tiue standard spring unit currently in use,

3, Greater emphasis will be placed on lcose cushioning for
fully upholstered settees and armchairs.

4, A new range of "show-wood" seating will be introduced
featuring modern and antique styling, and emphasizing
quality beech.

5. Covering materials will include cotton, wool and synthetic
fabrics, real and imitation leathers and those chosen ¥y
customers.

6. Springing system will include suspension platforms resi-
lient webbing and serpentine "no-sag" springing.

7. Upholstery frames slall be standardized both structurally
and dimensionally and greater use shall be made of particle

board and other board materials in their construction.

8. Greater use will be made of latest developments in sewing
techniques, buttoning and quilting.

Solid Voud Furniture

S0lid wood furniture shall be confined to the production of
upholstery frames, frames for'"show-wood" seating, and elements
such as door and drawer fronts used in the production of
kitchen furniture, and in certain types of living room furni-
ture and contract /hotels/ bedroom furniture.
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Partitioning System

This would be a modular system of standard wall panelling
which is produced in completely knock-down form and is suit-
able for hospitals, offices and other similar institutions.

The main feaiures of the proposed system {(which would be produced under
licence) are as follows:

a/ It is completely flexible in application and
will suit any variety of circumstances.

b/ It can be adjusted to suit most eeiling heights,

¢/ It incorporates flat panelling, storege modules
and provisions for doors and door frames.

d/ Sound insilation is at an acceptable level.

e/ It is produced in natural wood veneers and wood
grain imitation p.v.c. foils.

£/ Both metal and plastic fittings are proprietory.

Children and teen-age furniture

This will include storage units such as wardrobes, dressing

tables, chests of drawers, baby cots, baby preparation tables,
study desks, and toy chests.

The main features of this range are as follows:

8/ It will be produced from particle board finished

in pigmented lacquer and p,v.c. foil, with some
801id wood elements.

b/ It will be completely knock-down /KD/ in con-
struction.

¢/ I% will be produced in modular form with many
common elements which can be arranged according
to customer preferences,

Home Office

This is a new and special design within the corpus range which
is particularly suitable where living space ic confined and good
storage facilities are essential. It incorporates the following




features:

8/ good storage facilities for all home office
requirements including provision for filing systeu,
docu~rntaticn,storage, typewriter ond writing
table.

b/ When open it is a desk and when closed appescs
like a smgll storage cabinet,

¢/ It occupies very little space.

d/ It is produced in particle board and finished in
a natural wood veneer.

Quality

All models shall be produced to an acceptable level of quality
and shall be in accordance with those standards laid down by
the Yugoslavian Bureau of Standards.

Annex 4 gives the prcduction programme for each COUR for
1978, It represents the first stage in the rationalization
of design and pioduction snd is in line with that outlined in
Table VI, '
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p. DESIGN CO-CRDINATION AND PRCDUCT DEVELOMNMELT

lest factories within the group engare the services of
8 desiguer and Lave cowe kind of product development facili-
ties. Neither function, however, is clecarly defined ror
adequately catercd for and has tended to become at vorst au
afterthought and at best a necessary evil. Furthermore, a
glance 2t the total range of items produced establishes
clearly the need for‘dcsign co-ordination so that the
competition between members, to which refeence hus alvcaody
been made, is eliminated.

Having established clear-cut areas of product activity
for each individual factory as e.g. that outlined in Table VI,
it would be the function of the design co-ordinator tc ensure
that this is translated into a totally rationalized design pro-
gramme which would reflect the meeds of the market as well as
suiting the production facilities of cach factory. While it
may not be necessary for each to have its own designer, and
in all likelihood he or she may be able to work effectively
in three or four factories, it will however be essen.ial for
each factory to have its own drawing office staffeu with at
least one or two technicians, and its own prototrping
facilities. These two activities should be located close to
each other since complementary activities are carried on in
each, and the latter should be fully equipped with tools,
work-benches and basic processing equipment, Only highly
experienced craftsmen should be emplcyed at prototype making
and product development,

The design co~ordinator will himself be working in close
co~operation with the marketing manager, and together they
will evolve a design and marketing policy consistent with the
needs of the marketing sector at which the RO is aiming.

This will be particularly significant in respect of exports
and will at the same time provide an opportunity for accele-
rated introduction of new designs which might appear less
urgent in relation to the domestic market.,
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Marketing

It is not within the expert‘s terms of reference to
deal with the marketing aspects, and in fact these have
already been the subject of another report which could have
relevance in the present circumstances. Nevertheless since
design, product development and marketing are so closely
intertwined it may be of value to repeat the basic principles
of a realistic marketing approach.

This should begin with an analysis of the producﬁ lines
and should include the following phases:

l. Trends in sales volume by item and territory

2. Competitive advantages both weak and strong

3+ Gross margins, thus identifying more important items
4, Completeness of line, indicating wasted sales efforts
5. Prices

6. Product diversification ,

7. Quality, indicating complaints and returns

8. Design and styling

9. Identification by branding
10. Packaging

Then follows a study of the market since successful
marketing of a product requires a good product, properly
priced and an effective method of selling and distribution,
Information about the market may be secured from two
sources /a/ a study of the internal records of the organi-
zation and /b/ the aralysis of data from external sources.
Suggestions of the marketing information which should be
available are the following:

l. Data on present customers and their characteristics

2. Seasonal or cyclicael characteristics.

3. Market potcntials, i.e. a determination of reason-
ably expected suzles volume over a given period.

4, Custoumer purchasing habits.

5. Conpetitive activi'y

6. Technicul advances.



- 28 -~

Having developed a sound marketing plan with the help
of the above information it then becomes a motter of exum-
ining the effectiveness of reaching that wmerket. This in
«{fect i8 sales manapement and should include the following:

1. Selcction and training of salesmen.,

2. Selection of channels of distribution and method
of sales.
3. Determination of sales quotas.

"4, Sales territories and rcuting of salesmen.
5 Advertising and sales promotion.,
6. Salesmen's compensation.
7. Frice policies
8. Distribution costs.
The expert recommends that particular attention be

paid to the reports 2/ on narketing preparea by his UNIDO
colleague which detaile¢en appropriate marketing strategy.

E. PRODUCTION FACILITIES

Apart from buildings and services, this way be subdi-
vided into three main categories, panel production for use
in corpus furniture, solid wood production for framed
furniture and upholstery.

Panel production

o—

A weakness conwmon to all panel producing factories
is the arrangement for initial psnel break-down. lost firms
are well eguipped for veneering, edge-treatment and dowel
boring, and this is somewhat at variance with the supply of
raw panels on which they depend for cubsequent high speed
production. Either vertical wall saws or manu,lly operated
double and/or single cut-off squaring saws are used. BLoth
these and the men who operate them asre the main bottleneck

———

2/ Sec N1M0/1TD.330.
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which can only be solved by the introduction of automatic
or semi-automatic handling and processing eqQuipmwent.

Factors which influence the selection of a suitable
cutting method include:

- the number of panels to be cut,

- the accuracy of the cut,

- the original dimensions of the panels,

- the quality of the sawn edge, and

- the final dimensions and complexity of cutting
plans.

On an individual factory basis there would not appear
to be sufficient justification for choosing automatic
stacking and panel sizing equipment. Since, however, there
§re no less than six and possibly seven factories involved,
the situation alters radicallyand now there appears to be
adequate justification. It may even be said to be the only
realistic solution since all the factors referred to are
present, and there would be little problem in accomnodating
the equipment in any one of the‘ factories. Following upon
the acquisition of such numerically controlled panel sizing
machine, would be the introduction of computerized cutting.
The preliminary processing can be carried out by the computer
centre and its main advantage is that it can define thre
optimun cutting plan or the best compromire possible
between the cost of preparing and implementing a given
cutting plan and the additional yield per panel to be
obtained. Such an acquisition on a joint purchasing and
usage basis would have the further effect of releasing
valuable space in each factory. Cut panels would be deli-
vered in packages and introduced directly into production.

The choice of location for this equipment may also be
influenced by the need to introduce foil lamination into
production. The prorosed design and production programme
envisages this for CCUR Srbolran in conjunction with the
production of a partitioning system. This will necesncitate
the purchase of a full-size foil /}.V.C./ lawinatirg plant
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winose excess capacity could be delivered to Srebrenik for
sutsequent dimensioning and delivery wherever it is needed.
4 fur her lo.ical development would bte the purchase of
Ver-proovin, equiptent for certain types of corpus prodvetion
and would ap.in fit ip very well with thie other ¢quipment
recommended. '

All faciorie:s coucerned with pauel vencoring gshould
immediately introduce wood-grain imitation plastic edging
as a replacement for wood veneer. The former is icw av. .lable
in a variety of finishes, is easily applied, since all
edge~-banding macnines are fitted with edging masazines, and
it eliminates the difficult and time-consuming job of
finishing edges manrually after curtain-coating.

Both OOURs Bosna and Buduénost wust provide for solid
edge treatment of particle board ard since their current
edge-banding machines are not suited to this purpose, they
must seriously consider the purchase of solid edpe-lipping
rachines and/or radio-frequency edge lipping equipment.

The latter has the advantage of providing the opportunity
for greater flexibility in design and is therefore recom-~
mended.

OOUR Namjestaj will eveitually use nelanine-faced
particle board for all its carcase work in the production
of kitchens and at that stage could provide itself with
valuable additionzl space by transferring its lacquering
and drying plant to Srbobran which at present doec not
have ohe,

Reference was made in the previous repcrt to the
chronic congestion experienced in wost factories visited ¥
by the expert,and liajevica is no exceptiovn in this regard.
It is generally caused by poor factory layout, unsatisfac-
tory use of space, a high reject rate and poor materiul
handling arrangement=. In reviewing the 1attcr,grenter
attention should be paid to the suitability of particular
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items of handling equipment for particular purposes. This
should apply not only to the movement and transfer of work-
in-prcgress, but also to the handling of finished goods.
For example, all fully assembled storage unites should be
kept on castorized bogeys and fully upholstered suites

can easily be moved about as well as protected from damage
on double~decker frame trolleys. Both types can be stackable
and will thus talkte up little room. The maintenance system
of each factory should include that of pallets, bogeys, and
transfer systems and since the two former usually have a
limited life cycle would also include periodic replacement.

S0lid Wood Production

This will be concerned mainly with the production of
"show-wood" arm chairs and settees, table frames, frames
for upholetery, solid wood elements for special designs
and a limited range of chairs. The factories involved in
this aspect of production are Bréko, Buduénost and Jadrinae.
All three are also engaged in the production of upholstery,
but the two latter will produce show-wood seating since
they already have the appropriate productiorn equipment.

The output from both factories of furriture and
frumes based on solid wood components should be sufficient
for the total needs of Liajevica for the foresecable future.
The latter which will be mainly for the production of
upholstery should include in addition to solid wood, particle
board, plywood, metal, plastics and combinations. Provision
should therefore be made for these alternative materials,
both at the design and production planning stages,.

The proposal for product rationalization and a degree
of speciulization envisares the concentration in four factoriec
Bréko, Buduénost, Jadrina and 29.Novembar. All are already
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experienced in this field, are located close to each other
end in very irany ways can co-operate with each other to
neir mutual ubenrfit. in sll caesee consideration will have )
to be given to the re-organization of their eristing
upholstery factories or the building of new oncs. This is
particularly the case for Brcko and 29.Novembar whose
present buildings and equipment are totally inadequate.

Buduénost have already had this department replanned
by "Centar za razvoj drvne industrije 51, Brod". Apart
from minor amendments which were discucssed with the wmana-
gement, the expert sgrees with the proposals and urges
their inplementation at as early a stage as possible.
Since the emphasis in all cases will be on large series,
high volume output, there is the possibility of establishing
flow-line production with greater emphasis on mechaniza-
tion and improved handling and transport arraniements. As
far as equipment is concerned, the fact that the four
factories will be co-ordinating their design and production
will enable them to jointly store such m,terials as textiles
and foar cushioning, to have a common inspection system
for covering materials and common facilities for measuring,
marking and cutting. The expert also recomnends greater use

of loose cushioning systems in both the design and techno-
logy of production. This will give greater versatility in
the range of models produced and will enable the introduc-
tion of such sewing tecpniques as blind seam profiling,
gathering and ruffling, button tufting and quilting. It
will also erable the further mechanization of activiti-s
including cushion filling and closing, zipping, frawe
springing, and upholstery acsembly.

From the above it may be concluded that careful and
detailed planning is essential for moderm upholstery produc-
tion. It was evident to the expert that experience purtic-
ularly in this field is lacking by both the factory plunners
and the production personnel in the factories councerned.
Further and more concentrated professional adviice is needed
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and he therefore recommends that any future UNIDO assistance
planned for Sipad should place particular emphesis on this
aspect of the industry.

F. ORGANIZATION OF PRODUCTION

Since marketing and sales will no longer be the
responsibility of individual factories, this should have
the immediate effect of releasing personnel to concentrate
on the important work of planning and co-ordinating pro-
duction so as to maximize on capacity, achieve an acceptable
level of productivity end produce merchandise which is
up to required standards. That this is not the case at
present may be deduced from the existing low level of
output per worker per annum which averages less than 200
thousand dinars, a figure far below that achieved in other
European countries. It may further be deduced from the poor
quality of some of the furniture displayed by Majewica
at the recent Yugoslavian Furniture Fair held in Belgrade,
and the lack of attentiorn to detail in almost all of it.

Referring to Table No.VI, it will be seen that none of
the fuctories fare very well either in the analysis of the
organization of production or in production itself. This ia&
because in both cases they lack formalized ancd systematic
control procedures which would have established a system
of production planning and control to which everyone wouid
work. Undoubtedly some form of control does exist, but it
is of 8 rudimentary nature and for factories of the size
with which this report is concerned, is not, as already
pointed out, effective in dealing with the complexities
of production and the demanis of quality standards.

It again became evidcnt to the expert that most, if
not all, personnel respousible for the planning and control
of production are quite inexperierced in this regard. They
received little or no training either in its principles orv
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implementatiion during their formal rtudies and since
coming to work in their individual feoctories have had to
make do with what they devised themselves. It is therefore
time to put things right and appropriate to do so in the
context of all the factories so that a common system of
production planniny &nd control may be evolved.

This system is defined by the British Standards
Institute as "the means by which a manufacturing plan is
determined, infcrmation issued for its execution and data
collected which will enable the plan to be controlled
through all its stages".

The particular functions involved in production
planning snd control are as follows:

1. Development of the manufacturing progranme

2. Pre-production planning
involving: product specification

«Q i .
process planning requirements

naterials scheduling

plenging purchasing and

stock control

3, Planning and control of manufacture

~selection of orders

involving: irput controll-scheduling of orders

~ loading of process
centres

output control - expediting

4, Inventory control

The design and installation of such a system of
planning and control is both time-consuming and exacting.
Furthermore, its establishment must be the reepondibility
of the production munagement personnel themselves and
this is particularly the case in this instance when in
so doing they may also achieve an improvement in their
furniture production technology, a weakness which is at
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the root of their problems. All of the subheadings included
in sectioms 3 and 4 of Table VI need to be familiar to them
because they are the basis upon which an effective system
of production planning and control is built. They will
need skilled advice and assistance in this task and the
expert reconmends that it should also be included as a

matter of priority in any future UNIDO programme in industrial
engineering.

Meanwhile there is much that production management
can 4o to help itself. As has been seen, some form of
production control is in operation in each factory and can
be improved upon by making a careful analysis of it,
establishing its strengths and weaknesses and thereby
developing a more effective aystem. Annexe 5 outlines
how this may be done and concludes with a note on its
relevance to eventual computerization.

In the case of pre-production planning, an aspect
which appears to be missing from all factories is a detailed
product specification. This would partly explain the poor
quality of some producta already referred to in an earlier
paragraph, and also the lack of attention to detail. This
specification, which includes content, form and quality
applies not only to products manufactured by "Lajevica,
but also to all Sipad products and is therefore also the
responsibility of the Research and Development SIPAD
Kombinat. They should therefore prepare such a document
without further delay, and while it will be in line with
the standard specifications laid down by the Yugoslav
Bureau of Standards, should also spell out in considerable
detail its practical application at production level,

The expert discussed this with R&D SIPAD who have agreed to
the proposal.

G . MANAGEMENT AND LABOUR

Menapement

Table VII gives anc analysis of the number and quali-

fications of the manaperment personnel at Vorkiny Organiza-
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tion and individual factory level. The most significant
aspect of this analysis is the large number of nanagers
ard supervisors in each of the job categories who were
trained outside the industry and, as far as can be ascer-
tained, whose training had 1ittle reference to the specific
needs of furniture production. This contrasts quite
sharply with the industry in wmany other European countries
where most managers and supervisors are recruited from
within the industry itself and the majority have had a
craft or technician background. The remainder, with the
exception of accountants’marketing and sales personnel,
would have been trained specifically in furniture produc-
tion or d~sign.

This is not to suggest that the employment of engi-
neers, wood or mechanical, is bad for the industry. On the
contrary, their advent should bring much needed profes-
sionalism to it provided they have come to terms with its
craft as well as its science-engineering based background.
The craft element is difficult to define precisely,
because it is a combination of manual skills acquired
over a period of time, an intimate knowledge of such
pmaterials as wood and how it should be worked, fabrics,
adhesives, and surface coatings. It is also concerned
with structural aspects and attention to detail and is
acquired by learning, experience and aptitude.

In the case of Majevica, the quality of its technical
and production management in particular, may he judged
from that of its range of products. On c¢his basis it is
fair to suggest that the management is seen at its wecokest,
end it is not difficult to escape the conclusion that the
root cause is lack of appropriate training. In order to
organize and plan production effectively, management wust
be completely familiar with every aspect of it, and it
must then use its management skills to exploit them prod-
ustively and profitably. These are the skills of work
study, production planning, quality contrel, mochine adap-
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tation and improvisation, low cost mechanization, machine
setting-up and maintenance, value analysis and production
rationalization.

Like craf+ ..aining, much of this has got to be
learned within a factory or preferably within a group of
factories, and thus therc is further opporturity within
Majevica to establish joint training programmes where the
experiences of all nine factories may be pooled and
shared.

This in-factory training programme can and should
begin without delay, for both managenrent and workforce.
In the case of the former the expert recommends that it
is carried out over the entire year and should begin
with a week-long workshop at which training policy would
be formulated, specific aspects assigned to individuals
in reppect of organization, co-ordination, and preparation
of specific training modules ard a training officer ap-
pointed to take complete charge of all training for both
management and workforce. This should also provide the
best opportunity for initiating production planning and
control systems referred to earlier, and during subsequent
day-long workshops to be held at fixed intervals progress
may be checked and monitored.

The expert was unable in the liuited time at his
disposal to observe in detail the day-to-day activities
of production engineers and supervisors. He nevertheless
harbours more than a suspicion that many are not doing the
work for which they were originally appointed and tend
in wmany instances to confuse beirg busy with being prof-
itable. He has already drawn attention to, for example,
the almost complete absence of work study, ineffective
production planning and low productivity. These are the
areas which will alweys require most attention, and can
only be fruitfully exercised by the trained engineer,

Table VIII suggests a management orgenizetion format
which should be developed by each OOUR on the basis of ita
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own production programme. Detailed job descriptions
should then be prepared and levels of responsibility
defined. A good production mansagement team will be a
careful blend of engineering and craft know-hcw. In
general the engineer and technologist will concentrate
on the organization of production, production planning,
work study and machine utilization while craft techni-
cians will be responsible for product development,
quality control, progress chasing and supervizinon. It
should be noted that the proposed programme of rationa-
lization will centralize the activities of the commercial
end planning departments, releasing personnel to con-
centrate fully on production,

Labour

The expert has formed a good impression 4f labour
which is hard-working, intelligent and potentially, at
any rate,very skilled. If, at present,
it is neither as productive nor as quality conscious
a8 it might be, it is less its own fault than that of
the absence of skilled directiocn and good training. Both
can be remedied without undue difficulty and in the case
of training should be dcne, as for management, on a
formal and planned basis. This is particulearly important
for those who are Jjoining the workforce for the first
time, when care should be teken to integrate them into
full production on a staged basis of accumulated skill
and experiencec. This means that a section of each factory
should be set aside for training only. It should be
supervised by a skilled craftsman ard equipped with work-
benches, tools and appropriate machines, Training prog-
ranmes should be devised on the bagis of developing good
production skills and the special needs of the factory.
Learners and apprentices should work for a period in each
department in Lhe fac%ory in order to obtain a good
over-all xnowledge of their industry and they =should Ve

|
{
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encouraged and supported to attend technical colleges
and evening courses,

Phasing the introduction of

interration and rationalization

There can be no hard and fast rules refsarding the
nature and characterization zdopted by any particular
RO during its integral growth. Indeed, it would be
unwise to set any limits or constraints on its deveiop—
ment. Rather should it grow in its own way developing
its own identity, while fitting into the strategy of
the éipad organization as a whole., Table IX outlines
the areas which may be considered by Majevica for this
purpose. Not all will lend themselves to immediate
adoption but there are, as has been emphasized, many
areas where immediate co-operation would be to many
factories' benefit, and these are the ones which should
therefore te incorporated in any programme for the
immediate future i.e. 1978.

Those activities which the expert would particu-~
larly recommend at this stage include:

- the establishment of a corporate design and
product policy;

- concentration by individual factories on spe-
cific and non-coumpeting areas of the product
policy;

-~ provision of common storage facilities for
finished goods;

~ Joint purchasing of materials and equipment in
conjunction with sipad-Komerc;

- combining to acquire certain joint production
facilities,

- establiching common procedures for factory
plannirg, production planning and quality control;
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- .common training programnmes for all levels of
personnel;

- provision of common technicsl information service;
- combined marketing and sales;
- participation in common computer programming;

- development of existing and new export markets.

The recponsibility for the det2iled planning,
implementation and co-ordination of this programme lies
with the Director and staff of RO Majevica at Brcko.

The expert is satisfied that in general the personnel is
qualified and suited to the task, but recomcends that
the team be further strengthened by the inclusion of a
financial executive to advise on investment co—ordination/
and financial planning. He further recommends that a
special joint committee, representative of all the fac-
tories involved, be appointed to consider approve and
monitor plans for integration and rationalization.
This will have the added advantage of ensuring full
co-operation from each OOUR as well as keeping it fully
informed of progress.,

Some fears have been expressed that any form of
co-operation among fectories, leading to some degree of
specialization and improved productivity, will cause
some redundancies among the workforce. This is not nece-
ssarily the case, and hardly likely to occur in the
present instance, where the emphasis is placed firnly
on increasing added value to the range of products. The
design of products will be expected to improve consid-
erably, and this will be partly achieved by incorporating
wore labour intensive and higher standards of skills
at every s.ire of nroduction. Secondly, the range of
products itself is being widene1 in order to oltein a
greater chare of the purxket, «:.: thirdly there vwill be
a concerted effcrt te find pew snd lucrative uarkets

abroad, in order to absorb the anticipated increase
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in productivity.

. FUTURE UNIDO ASSISTANCE

The expert recoxmends that future UNIDO assistence
in industrial engineering be continued along the lines
recommended in this and in the previous report.

Particulur emphasis should be placed on the following:

~ the design and implementation of a comprehensive
production planning and control system which would
be suitable with minor smendments for all factories;

- the preparation of detailed standard specifications
for the design and production of both domestic and
contract furniture;

~ the introduction of quality control systems at indi-
vidual factory level;

- the provision of advice and assistance in the plan-
ning and operating of chair and upholstery factories;

- @8sist in the design and establishment of in-plant
training programmes for all levels of personnelj

- train counterparts in management procedures, work
study and the organization of production;

- provide further advice and assistance in factory

integration and produstion rationalization.

The programme should best be carried out during two
two-month periods in order to allow the personnel involved

to fully implement the experts recommendations,
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IT CONCLUSIONS AND RECONMMENDATIONS

A. Conclusions

The furniture industry in BiH and particularly within
the éipad organizaticn could have a promising future
with regard to exports.

Existing factories are generally well equipped and
those planned for future development appear realistic if
somewhat stereotyped.

Particular attention is still required in the fields of
design, quality, factory organization, productivity,
marketing, training and inter-factory collaboration.

Because of concentration on industrial developnent of
furniture production, the position regarding the home
market is reaching saturation point and factories will,
from now on, have to examine seriously their prospects
for increased exports.

This will call for a high degree of rationalization of
production so as to optimize factory capacity and sell
cometitively.

The prospects for this form of rationalization leading to
horizontal integration are particularly opportune at
Working Organization level within the Sipad organization.

The principles of such integration are enshrined in the
constitution of the RO's.

To be successfully achieved, however, they require total
comnitment in the part of each factory involved.

Up to nov., there appears to have been rather more telk
about integration and rgationalization than uction.

This in turn has led to misundervrstanding especially at
factory level, of the aim~ ard objectives of such ration-
alization.
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11, lost fear a loss oi identity in terms of both products
and msrkets and a consecuent diminishment of status %o
that of a producticn cipher,

12. Such feais need to he alloved by 51pad~homerc which has
a particular responsibility in this regard.

13. RO Majevica offers great scope for this form of inter-
factory collaboration, and the benefits should be
apparent within a short periosd of its commencenment.

14. The experience gained and the iessons learned by RO la-
Jevica should be of considerable help to other RO‘s
attempting a scimilar progranme.

15. The implementation of any proposals for rationalization
is neither intended to nor will it result in a reducstion
of the workforce in eny of the factories involved. It
will however ensure that the workforce is more produc-
tively and profitably employed.
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B. Recommendations

The following recommendations should be regarded in the
context of the re-organization and development plans prepared
by the expert and his team for implementation by RO NMajevica
over the next five years. These plans are aimed at ration-
@lizing production within the RO, improving output, increasing
exports and making the total operation more profitable:

Products

1. A new produvct policy should be evolved which takes account
of the needs of the market served by the RO, the production
facilities available or planned, and the need to avoid inter-
factory competition.

2 The product policy should then be translated into a design
programme which will include the retention of some models, the
re~designing of others and the rerlacement of the remainder

by new designs.

3. Particular emphasis should be placed on design for export
and the group should seriocusly consider the retention of an
established international designer for this purpose.

4, All design programmes should be co-ordinated at RO level
by the permanent design co-ordinator.

5« Designs should as far as possible be standardized in
terms of material usage, dimensioning modularity and com-
ponent interchangeability.

6, Account should also be taken of individual factories
with specialized production facilities, producing components
for another factory.

7. Design and drawing-office facilities should be provided
for each factory.




N

Yroduct development

8. “ach footory rhoull have its own prototypiung «and product
development fa ilitits .eparated trom the wain foctory and
staffcd by cra.tsmens

9, The physical aspects of production preparatioa such as
dimensioning and processing aids for individucl comnpcenents
should also be done in the prototyping workshop.

Raw materials

10. Rationalization of production will ecnable joint purchase
of raw materials with consequent cost savings. This should be
availed of in collaboration with Sipad-Komerc.

11, The factories should endeavour to be mcre selective in
their purchase of metal and plastic fittings, cover materials
for upholstery, foam cushioning and springirg and webbing
systems.

12. OOUR Namjestaj should endeavour to obtain supplies of
melamine-faced particle board for the production of kitchen
units.

Production

13, All factories producing panel~based products should

jointly purchase automatic sizing equipment, which would be |
located in one factory for distribution of cut parnels to |
the remainder. |

14, They should also jointly purchase foil laminating and
vee-grooving equipment for joint production of certain desigyns.

15. Plastic edging should replace veneered edging on

veneered panels, and for certain types of production, facilitier
for solid wood edge treatucnt should be introduced.
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l6. Materialas handling arrangements and internal transport
systems should be reviewed and more suitable pallets trolleys,
bins and 1lift trucks uscd.

17. The flooring in some factories is unsuited to such
traffic and should be replaced.

18. There should be stricter control of work flow, and
waste should not be allowad to accumulate indefinitely.

19. Rationalization of upholstery production should
allow, for example, 29.Novembar, to be supplied with frames
for upholstery from one of the other OOURs,

20, Production of upholstered frames should also include
show-wood frames especially for contract use,

2l1. All upholstery factories should be re~planned and
re-laid out in accordance with modern upholstery technology,
and as discussed with individual OOURs.

22. Arrangements should be made for Joint purchasing
inspection, storage and cutting of upholstery fabrics and
cushioning.

23. Upholstery production should include a higher propor-
tion of loose cushioning systems.

24, There should be a common production planning and
control system for all factories which should be designed
by the productior personnel responsible and implemented by
them.

25. This should form a major part of ary future UNIDO
assistance in industrial engineering.

Quality Control

26, All factories should pay much greater attention to

product quality and product detailing.
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27. In order to assist in this respect, the Research and
Developuent depsrtment of Qipad-l(ombinat should prepare a

detailed quality control specification for furniture produc- '
tion which should be used as a hand-book of quality by all

the factories. ’

Managrement

28, Irofessional production personnel should concentrate
on the work for which they were trained i.e. the organiza-
tion of production, and should be less concerned with work
which is more correctly that of the supervisors and techni-
cians,

29, Their lack of training and experience in work study,
production planning, product development and production
technology should be immediately made good by conducting

a series of special workshops and seminars at R.0. level on
these subjects with the assistance of UNIDO.

30, The functions of the verious grades of management
should be clearly defined in order to avoid unnecessary
overlapping in performance, and to ensure complete account-—
ability.

31, There should be a common in-plant training programme
for all levels of personnel within RO Majevica, and provision
for this should be made in each factory. i

22 RO Majevica should take responsibility for co-ordinating
the training programme and should appoint a full-time officer
to supervise it.

Phasing of intecwntion end rationalization

33, This should be planned for implementation over a
period of five years, with the firrt year conccntrating
on the development of a common product policy, and combined
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activities regarding Joint purchasing, sales, in-factory
nanagement procedures, training and technical information.

4, The "Majevica" co-ordinating team should be strengthened
by the inclusion of a financial adviser.

35. There should be a joint committee appointed which is
representative of all the factories involved to advise and
ponitor plans for the implementation of the integration
programme,
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(x11) . ccodte caintesdee wnnd soaCadne settin g e i
ArNcedares wre careful!'yv o oatiened v cdvoaneo
of necdu, LeC Jietary aos W vell ool oy
tool rovu .,

(xiid) ladividaw) rccuines aove heeh wdanted for spe-

citic rucesses .y pur,ose—oode couipoeal for




(xiv)

(xv)

(xvi)

(xvii)

(xviii)

(xix)

(xx)

mactiining and transport ig a feature of the

Hachine depurtitent, A\ purticnlurly pgood exu :ple !
of tuls was the souding abtuch went viic. liad

becen fitted to the "ilye" autonwtie shaping me—

chine,

‘hhere appeared to be a low eoimonent reject
rate,and only nmaterials aetually in the course
of productinn were in evidence,

Storage of raw naterinls and finisued 0o0Cs vus
in tvo cases reduced to a mininun.tie factory
delivered ecacir veeody output during tie

folloving vee<,zud cuotier and so crranged tiings
that {t wvas never required to carry tore tian a
weck surwly of narcdvoods anu shicet .icterials,
Savinss ia woriin, cunitul require:.eits vere
said to be drasiatic,

Production plouuning w.d control docune.tation
ras nuch in evidence and expluined tie effec-
tivencss of wmaneertent orgonisuvion despite what
coilld be regurded i sone instunces os excessive
Vauriety in the 1nodels produced,

'roduction of upiiolstery altlhougu very vell or-
ganised in oune factor:/ is still produced on a
"one off" basis i.e,by individual tciloring,
Nevertiielegs the staandard is extieiely aigu
and tie delecjates were very i:.ressed hy tle
sikl1lls of tlic cutters,scwers and upiolsterers,

I'roductivity or output per worier is cnerally
hipgu by Yuzoesluv studards,ime fuctory,for
excuple,e mloying 60 voracrs hiad wiv outyut of

6 willion pounds sterling jer aanw,Mids is
pProbably cxceptional,ind reslecte noe only tiiwe
i o unit value,bitt &lso tue do_vee o1 rationui-
isation uciicved.qi: encral it 15 wiout tea
ties tiue ovnuel viges pald for 10 el
woteridds evnte wver.ow Wt abocLu AT of Ll

Ccx «£bhry selling orice,

Pize ratio of r..tio ol dircet ¢ "l.yces Lo .11
otl.¢ers iy ¢ciowt 4 = 1 conrx. “t. tn WDV
viere 1t is often 1 te 1,

yiony factories vy tully cor -borased their
¢ohnastroiive ane o crovaetlon claisdi, (rooc GG,

S Toohorr L el te e v o voatgs o DHE
(cRE I DU TR N TURLE PO AT R S IR SR webe oo i

R O A T A VICR oL L (VU Y ORI TSN B S CONRE Y S S ,
“Loe G o s LT L bl ae e tract Lo,

Jedlo T crory Lo vnrns s bl 1 Uie fede fene

Co dber L reai,
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2436 ..l oout

(xx1)

xxii)

(x«<ili)

(xxiv)

(xxv)

(xxvi)

(x:ivii)

(x.cviii)

o8t foctraies in the UL wre onner=ihiw ¢d
éud tiere wre fewor c.. ineers tuwi 1n Yusosiav
faetories,

030 Bwie ers uave teciwlenl boet reinds,but
1t vos strested tiat to b sacces ful t..ey
VSt liaVe L 090 frasp oF fil'iuiOc il e Citiilies
stravion,

CO8Y i ars wave had exserience vitns a varicty
of fueturies e all conssoer it wn cysentinl
cle cut i develonping tleir wuas eieny cipertise,
Vuiluseent rlaces strong cophiesis on tein vors

in tile exercise of afZective rocciures for

desijic wan proc.et Jevelo - oeut,settl . wng 8ciieve
ing of reulistic .rodaction tivoets,gliniity
control il nardetin_ aind gaics,

aageneat eonsiders tuat tiere is no substitute
for pernoiul sucervision,io tuls Gi,ect counled
witiu sustoined Lo gresc=chuging ore re oreed s
the ey cle .euts In acaleving acceptabrle levels
of productivity,

Aotaer essentiul elec.ent in ¢ffective Salre e oart
1s tiut of re.ining Gorcast of currcat tecono—
loiecul develowmtents in the industry, out g or
trade runlicatinas,trode liteinture a0 Por

exa ple,tic Muruitare Iadosiry Leseure. Liscocice-
tion's (I*I.L1) teciuwic:l bulletins wre roceived

at the foctory an. are circeloted to @1l gy e-
rent staff, wnoers cousticitly attend conrses.
ge..inars nud trude fairs as well os porticiogating
in ctucy=tours abroad,

4 Cite ory of lungeacnt not usually found in
Yugositwvia,but consideres or creut i, ortince

In tue L. is tie Tarniture teennicica, e Lo a
Li o level erett peco_rowad e receives farticr
truining, asually at a teciaical collare,. ds
functica Is to brid,.e the —ap betieon tiie Lo,
production ana er (i owr cuse,tre cagilaoer)
aind the proluction woraers and tacrclore pro=
Vides vl waole lopit i tee areos o crototycin
Prochet devel o ety i odaetion bhaciidng oo ae
cul ¢ ntal . tina,

ARLIOVEOL o o b eraaloys ontsice consa ot
to citier reo=or aisze oa cxinten:, foetory or
plaa e one 1t b e rstood Lt biag o=
soltuats il Lot on Losrepare deveiion wors

]




plins,but will ulso sunurvisce tueir impleventu—

A
tdon to t.c stare wiere the Mroductivity torsets
Bet by thew are cculeved,ludecd a lar,.e propor=
tion of tucir fees tre vitiuield by wutuul aprece
ment until tidyg stoge is reached,

L]

2.4, lUescarch and Developuent
(xxix) rais is carried out on hekulf of tie industry
by tlie Mirniture Indasiry Rescarch As3ociation
(T Ly) whicn offers a compre..engive service to
thae industry,
(xxx) FIRA provides research,testing and tecunical
aud ancge eat advisory focilities for Turaiture
nenufacturers wuu ticir suypliers ot luterials,
coponents wnd naeuwinery,It is finouced by the
fuarmitare panufoeectarin industry,. osverient
gontructs .nd fce eurning activities end cvploys
about 85 peorle,
(xxx1) © 4t #'Lia the following services are orovideds
(a) .lesearcu services,testing und fault finding
includin,;:
Yerforumuiice testing an: siract.res;
adhesives,nuteri:ls an: finic..es,
upholstery covers wiu fourics,
upiolstery fittviangs anc Susen8a0L Syste:is,
¢r_ci.niics
ciciiivul services
nacidndig,
heaultn wnd safety
testing, ikl tro.uavle suooti: g
(b) Tecuuic.! services inciadiuag:
teeinic i io adraoc
Fictory »laiig,
prodactaon | Ly oang s ceatrol
TaiLatare Ll L 8 ses. . g
AGeensing
canLi '
LAY 80 servicos
(e) 7o .avvicovirons thacinde iy
LV iy Fof e e gy eior '
B S NN I PR DR R Cototande Ty oty
L e N A N UL A A T R T '
S N %
Shavtotion' D e L tio.
vy - ot R O R N R L T Y
((') -A~4"Lll;) arrvng .--‘~!~I(IL Ve
T T S TR AR T

Yeooarc., Sarva
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narletin, stavintics
tol nin=ceniie lc studics o) Jurniiture
Induistry
coiswltoncy
(e) Counter ureau including:
bt reting
staindard costiv,,
produect cont enii wtliug
proCaection planring,

2.5¢ Truining

(xxxii)

xoxiii)

(xxxiv)

(x:ixv)

(xxcvi)

e Indastry is well serviced vit., rooare to
irdastriad troanivyg ot @11 Jevels of nerzoniel,

Colle  ¢s such as tie ne.dn e Colleye of
Siser Clitcation ina tiie Loudos cotle e of
Jarclture Lrovide roeudte fol pnSle= ra wate
colirses in posiin, icher lec.molo y,iracdueting
Naic_e ent and [ otericls ecanolo 1, liese
couarses .y Le of full-tine or p.rt-ti
curatioun dojending on thie sabjeet e level,
additioncl courses wre also | rovided on

"day release™ or "ilocud releose” winic for
exprentices and learsers 1n the furniture
iadustry, fitogeets iaelude nterials tecanolory,
VooGancalndng und Suw doetrring,cacdity cortrol,
tivker drying ine crast enurses,

In feetery training 1s tihwe responsinility of
tne Sfumiiture and Jicver Intustry “laining
dourd (#U0.).This 1s & staiutary or_.nisciion
with taxes to co.ipel individael focturices to
establiciy 1n=Ffwiory traioia, for «ll levels

ol rerconnel,lt i o;erated on & ront=levy
bugig,cuci foctory poviiie (a1 anmdel levy to

tie Loard wnic. i3 wesed oa o percuatore of
turni=ovor ance beding re=icoarscd py vy ol [ ruant
wuen 1t Lad fPalfillec its troiving owvil _ationg,

sac) factnry has o full tiie wrade tueg officer
Wuo pluins and sunscrvises tuae foctory troining
MO Ll tit

aacn foetory wsnnlly sets oicde o YSection for
woprettace Ll decliter tradnie o, 00 i e
Pully e v cen crco vite 0 e wenly iy

GG LICTY G YOiL o Lreelt o es da s riiealng
Sfenye o tite neye boetore ot Fally

Iuts roted 10vo vl aracaGhioag,
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3,

Cu.CLLSTONG

liidividual furaniture foctorics in the w»ritish
fuarniture iudastry are jconerally snull by
Yu_oslav staudaris,

'roducts are crofessionally desi:ued
mandiaetured to a hign level eof cualivy,

There 1s a hign degree of procduct sectionclisation
with neny interchangeuble couponents,

Thare i3 0nd Interical factory orgwunisation
reflectin, caperienced aiid well trarncoed
nailagedcnt,

Mie lauustry is well adveanced in coigsuterisation,
where a foctory is large enowg: it nws i16s ovn
co.uputer,cticrvise it uses Qo uter Darcau,

i [] +

Iroductivity is jenerally hica and is eccounted
for by ;5000 ikamiugeient,d idou level of gaills
ana 4 dignh unit velae jer produact,

The induastry enjoys very _ood researci: and
developient facilities,

Incdustrial vraining at all levels i3 o wmajor
feature of personnel nunuagcenient,
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LIST OF PARTICIPANTS

Radna
Name and function organizaci ja Lo¢éation

Kasumovié, H.
Technical Director Radnik Bos. Gradi¥ka
(Furniture Production)

Ninkovié, M.
Chief of Department Krivaja Zavidoviéi
(Production)

Mitraginovié, S.
Chief of Production Varda Vilegrad
(Production)

Jusié, S.
Technical Director Una Bos. Krupa
(Production)

Tomas, R.
Director Technical Department Vrbas Ban ja Luka
(Furniture)

Simeunovié, I.
Director Furniture Factory Sana Sanski Most

Hadjisé, M.
Director of Factory 10.avgust Vlasenica
(Production)

Ougthh Je

Chief Projectin-Designer
for Technology in Wood
Industries

§umaprojekt Sarajevo

Mutapcié, H.
Co-ordinator for Development Majevica Bréko
(Purniture Production)

Berberovié, H.
Technical Director Srebrenik Srebrenik
(Production of Furniture)

Jirota, K.

Chiof, Decpartment for
Development (Furniture
Production)

Standard Sarajevo

Milanovié, M.
Conzultant IRC Sarajevo
(Scientific)
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B. Joincry and timbev-framed housing Froup

GENEFRAL

On December 4 1977 a group of production engincers from the
Joinery industry in Bosnia and Hercegovina (Bill) wnet to the
United Kingdom of Great Britain and Northern Iveland for the
purposc of visitng factorics, training and research institutes

concerned with the joinery industry,

There were 12 engincers in

the party all of whom came from the SIPAD Timber Industry
Sarajevo. The group was led by Mr. D, P, Cody, expert in

Industrial Enginecring UNIDO, and was

accompanied by Mrs. Janja

Stanisic also of the SIPAD Organisation who acted as interpreter.
Annexc 1 to this report gives the names of participants,

The tour was sponsored by the UNITED NATIONS DEVELOPMENT
PROGRA'ME, Belgrade in collaboration with The United Nations
Industrial Development Organisation and was part of the parent
project "Centre for the Development of the Furniturce and Joinery

Industrics, Sarajevo" (BP/YUG/73 000).
Yugoslavia on December 11 1977,

The party returncd to ©

The tour was organised in collaboration with the British
Woodworking Federation, 82 New Cavendish St., LONDON VIM SAD.
The Sccretary of the Association is Mr. Douglas E. Hall,

Findings
2.1 Products

(1) The rajor product arcas of the British Joinery Industry

arc:

- architectural and general j
built-in units '

doors *
structural and component ¢l
timber-frame buildings

- windows and door fraues

(ii) The main species of timber use
. Joinery are:

(a) Softwoods : Europcan Redwoo
Douglas Fir

(b) Hardwoods: Atzelia, lroko,
and Darvk Red La

oinery

sments

d in the production of

d (Scots pipe)

Utile, Mahopany, Red Merant i
wan,

Some fimus use Canadian lemlock for the production of

framcd doey -,

(iii) AN Joinery is preduced in accordince with the relevant

British Stoandard Specilication
are generall, vory hagh,

s and quality standads
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(iv) A11 extemal joinery is trgated with prescrvative
and is an integral part of wood processing and
utilisation. The coampounds most commonly nsed for
the prescervation of cexternal joinery are bascd on
organic solvents.,

(v) Standard joinery, particularly doors and windows is
shipped fully pacliaged in shrink-wiapped palythene.

(vi) Most factories visited averaped about 10¥ exports
which go mainly to the Middle East, Africa and
' Europec.

(vii) Because of increased competition mainlyl from
aluminium windows, the industry has recently
embarked on a nation-wide promotional programme
of wooden joinery.

2.2, Production

(viii) In general production facilities i.e. buildings,

services, interaal transport, machinery and cquipment

are better than those in BiH. This is because the
industry is very well established and has a long
tradition in the production of quality joinery.

(ix) Factories are geared for large series production

particularly of standard doors, windows and door sets,
i.e. finished doors which are pre-hung in their frames

and arc fully-furnished.

(x) Production of doors varies between 50,000 and 16,000

per week: windows between 3,000 and 300 per week: and

one factory preduces 500 timber-framed houses per
year and 1000 standard roof trusses per weck,

(xi) Internal organisation was found to be very good in all
factorics visited., They were spacious, well laid out

and had exccllent internal and external storage and
transport facili:ies,

(«ii) Quality control was found to be very goed. It was

emphasised by management that even though there is an

inspection system in every factory, quality is
ultimately the responsibility of each individual
worker,

(xiii) Even though there is considerable varicty in the
Joincry produced, there is a high degree of
rationalisation in production with many cormon and
anterchangeable conponents,

(xiv) Storage aveangeaents allew for the stocking in the
same physical location for o171 timber of the sane
speeies, seotion, and length,

(xv) Tn ovder to reduce vunnine costs to a minimum, it is
standarld practice to ensure that all cquipnent is
fu]l)' Toaded,

(xvi) Creat cuphasis is placed on the effective maintenance

of all wachinevy ana cquipment,
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(xvi) Some factorics were found tq have replaccments

available for such critical machines as glue
spreaders, radio-frequency cdge lippers, curtain
coaters and frout and side loaders.

(xvii) Machine maintenance and machine setting-up procedures

(xvi

ii) Individual machincs have been built or adapted for

arc carcfully planned in advance of needs, Each
factory has a well equipped tool room, q

specific processes and purpose-made equipment for
machining and transport is a fecature of cvery
machining department. Good examples of this included
multi cross—cutters, trimncr for over-size door skins,
novel machining in the production of dovels for frame
door constructidn, specially constructed pneumatic
-assembly bencehes for bow-window asscmbly,

(xix) Of particular interest was the arrangement for pressing

(xx)

(xx

1v

door skins. Tuo types of adhesive are used, the first

of which is quick-setting and is applied on a random '
"spot" basis cnabling light machining c.g. trimming

to be carricd out immediately after pressing. The

second is done simultancously with the conventional

glue spreader ensuring slower—sctting and peimanent
adhesion,

One factory had a "high performance" dcpartment for
the repair of damaged or defective components,
ensuring in consequence an exccptionally low rcject
‘rate.

[ P

) Machines of particular interest included: a multiple

—-angle crosss~cutting machine for the production of

roof trusses: a double-sided edge-lipping machine
incorporating radio-frequency for the applica‘ion of
solid wood edge lippings to flush doors; an aut.matic
dowe:)llcr for fiamed door production (make: Challoner

u.s. ‘

Production planning and control documentation was in

evidence and was reflected in well-ordered production
floor. |

One firn which specialises in the production of
standard _roof trusses and is mecting a demand in excess
of 200 m* per week had introduced machine stress
grading of timber to speed up the visual "appearance”
grading and to utilisc high grade structural timber not
otherwise apparent in visual grading,

This entailed the installation of a fully automatic

line consasting of cross transter chain, a tilt hoist

and infeed table to feed a Robinson 300 am x (0O mm

ploner/moulder used to reeularine tie material, vhere

nECCHSATY, prior to its himd g via a side transtor

and "votertall" tnner on to the inteed of a Computer-

matic Mok Wo stressemrader,  After pradine, the timbe

is automatically sorted into gmrades and stached for

removal, using a Duckbill stacker, !
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(xxv) Productivity, or the annual valuc of production per
worker is high by Yugoslav standurds. In once
factory specialiving in the production of doors, this
was approximately £27600. A break-down of the major
cost centres is as follows:

- materials 607 :
- factory labour 57 !
-~ overheads 25% g
- nett profit  10% !
(xvi) Timber is normally bought in dimensioned to scctional
and length requirements, The budget:d waste factor
is 10%, but is, in practice, closcr to 7%, thanks
mainly to machinc stress grading and finger jointing.
i
(xxvii) Computerisation of administrative and production ’

Planuing proccdures was a fe#ture of many factories
visited, and all were large enough to have their own
computers.,

2.3, Management and labour

(xxviii) Most joinery factories in the U.K. are owner managed
and gencrally do not employ university-trained engincers

(xxix) Production management invariably comes from the factory
personncl, has a tachnical-craft background and is
subsequently trained in management skills.

(xxx) Most managers, particularly of production, have had
experience in a number of joinery factories, and
consider it an cssential part of their management

" training.

(xxxi ) Managcment places strong emphasis on team work in the
exercise of cffective proccdures for product
development, the setting and achicving of realistic

productivity targets, quality control, marketing and
sales, .

(xodi) Management considers that there ‘is no substitute for
direct and personal supervision. This must be allicd
to sustained progress chasing and together they are the
key clement in achieving acceptable levels of
productivity.

(oxxiii) Management remains constantly abreast of technological
developments through the availablity of good trade
magazines, and rescarch publications.

(xxxiv) A category of management not usua’lly found in
Yugoslavia but considered to be of vital importance
in the UK, is the joinery techniciaec, He has a hi ph-
lIevel evaft backmvownd aad obtains hiv teclmician
training at a techuical collepe. o s usually
concerned with product development and the physical
aspects of production plinming, and machine utifisation

(xxxv) A1l factories ciploy full-time training officers who
are rvesponsible for all aspects of in-factory
- traininy,.
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This cmphazis on training is reflected in the
high levels of skill and productivity achicved
by the workforce, :

There is a high percentage of female labour
cuployed on work of a repetitive nature and the
delegates were very impressed by their dexterity
and productivity,

Whenever management cmploys outside consultants
to cither re-organise an cxisting factory or plan
a new onc, they are expected to also supervise the
implementation of their plans through to the
production stage.

2.4. Rescarch and Development

(xoaxix)

3., Conclugions,
oL aLons

3.1,

3.2

3.3

3.4

This is carricd out on behalf of the industry by
the Timber Researeh and Development Assoeciation
(T.R.A.D,A,) and the Forest Products Rescarch
Laboratories (F,P.R.,L.). Both offer comprchensive
research, technieal advisory and technical
infommation serviees to the joinery and other
woodvorking iadustries.

Both organisations also conduet speeial courses for
personnel in the woodworkihg industries which are
concerned with the folliwing:

- product knowledge

- markets for wood products

~ timber drying and conversion

- management and supervision

- visual and mechanieal stress grading
- noise rcduction in factories

Both organisations work closely with the British
Standards Institute and the woodworking industry in
the preparation of standard specifications and test
mcthods for timber and wood products.

Somc factorics visited were found to have their own
testing and experimcatal laboratories in which tests
are carried on sueh materials as lacquers, adhesives,
fittjngs,prior to their use in production,

Individual joinery factories in the U.K, arc large
by Yugoslav standands,

Products are manufactured to a very hieh standanl
which is usually specifiod by the British Standards
Institute,

There is a hiph degree of specialisation within the
major product arcas of the industry,

There s pood internal factory orpanisation
reflecting experienced and well-trained manapenent .«




.5 There arv very fow univcﬁsity trained cnpiacers in
the dndustry, Mot cirineers and matigers hiagve
had a crafe background and it jis regarded as the
best preparation for subsequent Management. training,
3.6 The industry is well advanced in computeri sation and

nost factories have their own internal compurters,

3.7 Productivity is roughly double that in Yugoslavia,
and is accounted for Ly better cquipped factorices,
aid better trained and More experienced management

. and Labour,
3.8. A large proportion of female labour jis employed by
the industry, ‘
3.9 The industry is greatly aided by cxcelent rescarch

and development facilitics as well as good technical
literature,

3.10 Effective industrial training for 411 levels of
personnel is a major bolicy consaderation of cvery
factory,
3.11 Each factory places very considerable emphasis on

marketing, sales and sales promotion,

B




ITINFRARY
and
PROGRAMMES OF FACTORY VISITS

Sundav 4 Dec,

Depart Zagreb JU 210 10,10
Arrive London 12,10
Depart London © BZ 458 20.05
Arrival Newcastle 21.00

Transfer to Durham Crest lotel

Monday 5 Dec.
08.15 Bursgreen, Durham

10.45 Hills & Scons, Stockton-on-Tecs
Windows and Doors
Magnet Ltd. Darlington,
Large-series Flush Door Production,
Transfer to St, Geroge Hotel, Harrowgate,

Tuesday 6 Dec.

09,00 John Carr Joinery Ltd. Doncaster
14.00 Vic Hallam Ltd., Nottingham,
Structural joinery, Timber-frame Housing,
Transfer to Holidi:y XIun Hotel Leicester.

Wednesday 7 Dec.

08.00 Gimson Ltd., Leicester,
General and Structural Joinery
10, 00 Wadkin Ltd., Leicestcr

Wadkin Ltd,, Lcicester
Woodworking Machinery Manufactureres
15.00 Transfer to Holiday Inn, Slough

Thursday 8 Dec.
TRADA/Timber Rescarch-Development Assoc, High Wycombew
Transfer to Regent Palace Hotel, London,

Fridnz 9 Dec,

Crosby and Co, Ltd,, Farnham, Surrcy

Architectural and General Joinery, Flush Doors, Windows and
Door Frames.

Transfer to Regent Palace Hotel, London,

Saturday 10 Dec,

AM BuildingCentre London
PM Study Tour Review
Sunday 11 Dec,
Depart London Heathrow Ju 211 12,20
Arrvive Zagreb 15. 30

kread End of Tour,




10,
11,
12,
13.
14.

Name

Mr. Franjo Savaric
Mr. Milan Drakisic
Mr, Mchmed Poriscanin
Mr. Fikreta Trifkovic
Mr. Izet Halapic

Mr. lasan Salahovic
Mr. Zdravko Topalovic
Mr. Dragoljub Nedovic
Mr. Osman Bundic

Mr, Simo Ilijascvic
Mr., Dragutin Remctovic
Mr, Hamza Ahmed

Miss Janja Stanisic
Mr. Desmond P, Cody
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PARTTCIPANTS

Company

Bosna
Ostrelj
Janj
Jahorina
Sebesic

Sedinac

Manufacturing

Prcfab Houses
Joinery Production
Prefab Houses
Joinery

Joinery

Joinery

Sipad-Kommerce Joinery

Romani ja

Joinery

Sipad Kombinat -~

Drvar
Konjuh
Ire
Sipad
Unido

Joinery

Joinery

Project Design
Unido Project
Unido Consultant

Town

Ilijas

————r ——

Bos., Pectrovac

Donji Vakuf
Vares
Travnik
Jajce
Sakrajevo
Sokolac
Sarajevo
Divdroi
Kladanj
Sarajevo

Sarajevo

Vicnna




ORGAN
CON

1. SIPAD KOMB
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ANNEX 3

ISATIONS AND FACTORIES
CERNED WITH PROJECT

INAT

2. SIPAD KOMERC
3. SIPAD I4R.C,

5. SIPAD,R.O.
OOUR
OOUR
OOUR
OOUR
OOUR
OOUR
OOUR
OOUR
OOUR
6. 8IPAD,R,O.
OOUR
OOUR
OOUR
OOUR

"MAJEVICA":

"BOSNA" - Bréko

"BRCKO" - Bréko
"SREBRENIK" - Srebrenik
"BUDUCNOST" - Bos.Samac
"NAMJESTAJ" - Gradadac
"STOLAR" - Bijeljina
"JADRINA" - Gradanica
"29 .NOVEMBAR" - Orasje
"SRBOBRAN" - Srbobran
"KONJUH" ;

Table Factory ~ Zivinice
Chair Factory - Zivinice
Chair Factory - Lopare
Joinery production - Kladanj
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1, ..iCL st YaoaV,
Moo entl tu" 4,357 4,520 23,991,930

. v . w -
2, Uvosjed nw rouvlisceuje 1,831 1,000 4,258, L
3, Jotelje " .o iwtisah 7.333 8,180 15,569, 20u

IT y0r 0 L. Zitald L. J,.

4, Mivgged L rugv,"Lung! 2,800 2,100 8e04UTuwu
5, bvosied na rasv,"ana® 1,144 700 2,421,300
6, "otel o "parn 3,389 4,0 0 GeaTs, 000
7, Ay Xawbi "Licija" 620 3,000 8,973, uLu

8, rotelje "Lidija® 645 3.050 4,410, .00
9, Touvuareti 5944

- "Mroncntilzan 4,0%0 1,562,330
~ "Luana" 2,U00 754, 000

- " iadijan 1,500 573, . oL

¢
10, xuuzi stendard ulozac « 14,534 18,0 .0 14,7650, .o

vivr:: o; 02,355,510

Plon wceepte! excent tiit Z,000 pleces 0f Stawideld €Ote:

have been deductod wa lnicrcased "o0iwaltlcea wnd "[Lana"
by 100 aets,

soa Aol
—_—

1,dedesi o new avrv's 3/scutur,2/scunur/a chulr,also nevw teatile

shoalu be uoed,

Selven textile wuaould ve used for "o LLCWY,

Jenall ciun_es sanala tu e place before | crea 20 1.0,
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1, Tupuacirane garniture 3.102 4,300 36,744,000
2, ..owhinovaine sobe 1,354 3,200 30,534,400
IX .ouine o anidD e id,
3, Stolidi 1,116 1,000 350 VU0
4, .{lusioni iaucdi 24,689 21,5.0 28,143,500
III l,.d.il.l‘PA’J‘ 8.100 1.828.000
Iv ;!»!:.':.L.‘AA G".&L"M’.‘i 9. 142 9\)0 1.‘12‘1.700
Ut PifoO:; 11,757 . 600

The proposal is accepted witu following changes:

Production of classicul coucnes 1s reduced for 300G nieces
on behalf of voull "29 lovcubar",production of co.:wined roo.s
is increased for udejguate vulue,i.c.for Tee scts,in the »lan
of assort.ient we did not iuclude wull units anu cnina
closcts,

AsDIS LG

1, edesi_n coubined roouas (2 types)
standurcice classicwl coucles,

2, .edosion club sets (2 scts)

3, Veudline 3o . .aren 1027¢,
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1. 2al 7 = 73 biber 9,158 200000 31,000, Lol |
2, aul T = T8 cotina 3,309 S.000 1B (GUNTTE
3. ‘aud 7 - 1u) oiber 1,339 2,000 3,505yt
4y Vuraitli v "Sabiaun 757 1s¢ 1,213, 000
S, teraitura "gava - 150 1,38, .
UL U Pioo; 43,730, 00l |

1, Jicecepted plan iz to increasc crocduction of stunoord

¢oucues from 17,600 to 3.,0') and to re.uwce club scts fro:.
-l

l1,1uv to 3C0 a3 weil us ot.er occusional rTuriiture,udbey

)

of stiudurd couches is increased and whole plen too,Lccauze
duringy 1973 u part of the fuctory shionlu be reconstructed,

2, Stanuardaize classical coucies anq clioosc textile.




vold "S5t -

‘Lhililia

-8 -

l'uidu.)LUu 1‘;1‘&“.\5 ;':l.k 197".b\1‘U.

A/ NAZLV FaolsuRA

ch.g:vr.
fiz lC.Z».lL!—
Na za 77,

Lonrdn

Vitadidu,. vl

1, SQuVUéu
- % 6/
- w5/

- 4/0
24 '.51).4\:’“0'&&
3. Sp;v,éa
4, Spuvad.

’
5, Snuvuca

sota

B0 bé
Sol‘u
s0bo

3004

"aidat

Mievaln
"oangat
"sadna"

"apolod

500
766
502

773

1,000

1,600

2,000
800y
240060
700

Oelbu,uU
8,850,000
11,968,000
20480l UCl
6,400,000
24,13:), oo

6.755,‘)\/‘\1

U K U po

by 2.3.\)3' L)U\)

1, At D2UR's de.and thie pla; is accepled whnile tecimical

service finds tuat the plin is unrecol wnd not dacalevaile,

because of tic fact tihat in assort ent tuere ure products

for wiase preduction tie fuctory does not hLave nro er

tecimnlogy.slso the assortreut is wide (5 types of roo.s),
and it is neceszary to linit it,

2, nevw desi . of bedroons,
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1, ue.al "greovran" sa stolow 645 1,390 11,815,000
2, degal "H..ir" sa stoloin 600 1,390 10,609,870
3. Zarnitdara "Zaleb® 600 1,924,200
- vitrina 1,885
- or..ar 400
- 8toli¢ 666
4, Oriarid za obaéu 400 2,000 1,180,000
uaxltut Ir! o: 20,460,0T

The plisr is accepnted wituout corrections,

In tue second yuarter of the yecar .0's tecunical service
will ralle new re-=-desizn pro_ ra .le.
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1, V1ot .ia "pidijun
2, Jatelja "iidijan
3. ..lub zuraiture
4, reoacasid sreveti
S, GO tJadran®

8, Turl're sa.al

dAVOS

4,863 4,000

5,436 4,000
3.37Y 3.0
~ 1,600
- 2,000
1,475 1,000

4,24C 00
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LRI TEN W
4,500, uUd
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170,000
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The plun is «ccepted wita folloving changes:

1, Moaeial plaa wiiolly accepted vwiti cian, e of an’iv)stered

sets,

2, Lev desicn for two club sete ana

cuoose textile,

3, Stuindardize couci:es and arnchairs for co..uined sets,

4, Leadline @lurex 30,'78,
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1, vitrinag i or.ar "uidija" 106 3,u00 w880, 00
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3, Stolié nLidijon 6,350 2,600 740,000
4, Jitrina i sriar "Sava" 80 4,000 14,880,C00
TOLISD CUi A
6., LeZaj 5 - 10 8,656 4,0.0 2,240,009
G, Lelaj i5 = 20 1,500 810, 90U
To Oluar "Jety" - I¢ 2,260 3,000 3,350,000
8, Vitrina "30fiju" - 2,000 Jeliu, U0
9, Stolié¢ " _.ilano" - 4,0¢0 1,564,000
10,.rredsobl ja - 2,000 10,000,000
ll.OJoEiju goba "Dair® - 1,350 6,335,000
12, IzZvoug - 4,000,000

ULUurPrlo;

54,895, 00

Plan of ussort.ent wholly accented,

RiabIsIay

1, dedesin coiibined roors "Lidija" und "Sova"

went) and wnificution of the frire,
2, Jeadline: Lurcu 3,78,

(surduce trcil=
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Annex §

ASSESMENT OF EXISTING PRODUCTION PLANNING AND CONTROL 3YSTEMS,
AND RECOMMENDATIONS FOR THEIR INMPROVEMENT !

Notes on lecture given by expert to RO Konjuh
on 16th Novenber 1977

Introduction

Production management, both planning and implementation
is broad in scope snd essentially begins with market fore-
casting end assessing stock levels. From there top management
deternines what is to be produced in & given period and
assigns production to the plant. From then oun it becomes
the problem of the production engineer. He must decide upon
the combination f products for any given producticn cycle,
and by so doing loads machinery to levels equal to their
combined requirement.

1. Assess the strengths and weaknesses of the existing
system:

Establishing delivery performance /"service" level/
maintaining controlled stock levels

control of work in progress

plant end labour utilization

2. Froblems experienced in trying to_achieve an efficient
work plon

i. One operution becomes overloaded and a quoue of
vork for thet ojeration is formed.

ii. Wwork-in-proyress builds up, impirges on space
elcevhere and c:uses bottlenecks.



iii.

ix.

Ve
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Queue causes waiting time at following operations
and production rates drop.

Planned despatch dates not met.

Priority given to shortages, thus reducing
supervisors effectiveness

Other operations throughout the factory begin to
be overloaded intermittently.

3« Principles involved in desipning production plapning
and control systems.,

i.

ii.

iid.

iv.

Avoid permanent overload of production resources
by relating forward sales plans to planned fac-
tory cgpacity.

/sgreement snd commitment of sales and production/

An accurate messure of factory capacity must be
established so that any additional plant or prod-
uction resourses may be identified /important
where variations in product mix considerably
affect the loading in various sections of the
factory/. Capacity must then be analysed within
well defined control areas.

Establish the strategy for stocking gnd for
programaning. This is solved between the Sales
and Production Departments.

Quantify a number of control areas within the
factory, so that a balanced work flow can be
planned. A control area is a group of operations
/or possible a single operation which is likely
to become seriously overloaded or underloaded
with expected variations in the quantity and mix
of work. It may consist of a department or where

machine utilization is low. ithin a department
there may be critical operations which are made
control areas,

In creating production schedules the proposed




v -
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work load for each of the control areas should be
checked against the control ares capacitinss.

Ve Establish an accurate delivery date based on the
forward load of orders. The following facturs

apply:

a. Factory capacity

b. Batch or series used

c. Priority of certain dcliveries.

d. Van capacity and routing prograume.

e. Availability of materials and fittings.

vie. Develop procedures for continuous feedback of
information so that variations from planned
achievements are detected as soon as possible
and remedial action taken . Whether written or
or:l, these must be formal.

4, Practicel aspects of the early stares of develonment

and instellation of production planning and control
system

/i/ QMajor requirement one of commitment
/ii/  Should be delegated vo a trained specialist

Physical modifications

/iii/ Stores and interwediate storage points
/iv/ Reviaed stock levels / size of storage facilities
/v/ linor changes to plant, layout, int. transport
/vi/ Tlanning and control - introduction of ppocedures
and documentation to cover production, planning

an? eangral

/vii/ Cipacity plennine:Projected ouilyut to planned
fuctory capacity

/viii/ Froluction placnir-: kstablishing the work load
with the factory some montha ahead.
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/ix/ Production scheduling: Weeckly or even daily
statenents of requirements for each section of
the factory

/x/ Operation sequencing: Hour by hour sequencinr~ of
worl: through operations on machines to meet certain
objectives, e.g. reduction in through-put time or
maintaining a steady work load on some critical
machine or operation.

Organizaticral nodifications

/xi/ Determine responsibilities of various personnel
responsible for carrying out productiomplanning
and control responsibilities, and define who they
are accountable to.

/xii/ Co-ordinate with purchasing department in re-order-
ing of materials, fittings and subcontracted items.

Phasing the changes

/xiii/ These must be done to satisfy two requirements

a. To maintain a pace that can be ceoped with

b. To apply the new procedures to work areas
which are not to any large extent dependent
on a controlled flow of work from other areas
where the new procedures have not yet been
applied, e.g. the last department.

Procedures necessarr to plan and control production

80 that a balanced wix of comnonerts is held.

/xiv/ Variables which affect piece parts stocks are:
&, the variety of parts i.e. number which have
to be made;
b. rate of production achieved, expressed in
unitsg
c. frequency /par week/ that Latches are started;
d. minimum stock plauned for /safety stock/ to

sccormodate variations in call-off rate.
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/xv/ So that physical restraints /e.g. piece parts
store/ may not become a limiting factor the
following actions should be taken:

8

be

Coe

d.

start batches as frequently as posaible
without compromising departmental perform-
ance;

make use of setting aids to reduce setting
time and to allow smaller batch quantities

to be processed.

keep production cycle to a minimum so g8 to
minimize the waiting time between operations.
Frogramme epproximately the same number of
batches of work comprising approximately the
same TOTAL WORK CCHTENT onto the mill cach
week and avoid accumulating mismstch /un~
matched/ quantities in the piece parts store.

6. Linear Programming and Production Plenning

/xvi/ Objective: Maximum machine utilization and therefore

/xvii/ Data

waximum product output,
required:

a. standard times for individual parts.

b. time required for component on individual

machines
¢c. total machine time per unit.
d. time period /usually one week of five
8-hour days/
e, total prcductive machine hours svailable.
f. total runber of items to be produced.

/xviii/ Analycsis of above data by compubter show:

be.

Tables showing comparison of machine use under
actual and optimum conditions.

Tables showing machine tice required for cach
component of each unit to be manufactured.
Table showing optimum and actual production
scheduler under various restrictions of
products and murkets,




v

/xix/
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Determination of the effects of tighter restrice
tion on a particular programme choice and on its
production. This is done by choosing a fewer
number of items than those initially decided upon
and wmaking further computer analysis on that
basis. A comparison of the results after three or
four such analysis will indicate how effective
the programme is in choosing a combination of
products which are compatible with machinery.




Report on R.O, Konjuh

General

This factory has rccently undergone a complete re-—organisation
and devclopmeiat programme with the assistance of Sumaprojekt, the
Sipad industrial planning agency, and the Belprade Technological
Institute,

The sawmill bas been re-planncd and cnlarged, the table factory
has been completely re-built and at present a new chair factory
is being laid ont, This work is expccted to be compléeted in
about six months and conscquently at the time of the visit the
factory was prodncing only about 407 of its projected output of
onc million chairs and onc million tables annually.

After a preliminary discussion with the Assistant Director, Mr.
Markowyich, during which he outlined bricfly the history of the
factory, the cxpert visited cach department in turn and had brief
disgussions with the engincers and other supcrvisory staff. Later
he had a further meeting with the birector and the senior
management personnel during which he gave his vicws on and recactions
to what he had secen.

These may be summarised as follows:

1, Products

The product policy of the factory was determined on the basis of
its long association with solid wood processing, particularly in
relation to sawmilling, and table production. Both activities
have been carried oa extensively since about 1950 and to them
was added the production of chairs in 1960. This was a logiecal
development, since the factory is located in a major timter
producing arvea for both hard and softwoods, and it naturally
wished to retain as much added value as possible.  Now it is a
major producer of both chairs and tables, mainly dining-room
and occasional varicty, which are sold both on the Yugeslav
market and for export. There is nothing particularly distinctive
about these products, and thevcould be regarded as standmd

. dtems of production similar to thosc produced all over Europe,
Clearly then, price is a major factor in their sales, and this
was acknowledged by the Director who also appreciates the dangers
attached to doing business in this way. Once a competing
manufactvrer can produce & similar ttem more cheaply, the
buyer can immediately chanee  to him with possibly disastrous
conscquences for his fomer supplicr.

The expert made the point that preater desien input which
should prefevably be done on a professional basis, ould
provide the best ansver to this problem, Tt would romediately

provide distinetive and casity vecornisable desimn chatacteviat e

which would be a positive advantase in mavketing and sobbing ad
would at the same time be that wuch move ditficult tor a
competitor to copy,

Vrer- g

PP

——
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It wvonld be just as easy to make a well designed chair as it

is to make the cwrreat models, and very little additional
attention to detail would bring the product up to the level

of acceptable international stundmds,  In this way the product .
could also claim a better price., :

The total range of models produced appears to have few commou
clements or interchangeable components,  Thus, from production
and costing points of view there is much unnecessary duplication
of effort, and wasteful activity., This can only be set right
by re-assessing the range aud possibly re-designing it on the
basis of good design principles, valne analysis and production
enginecering. Tt is a job thercefore, for the professionally
trained desiguer in collaboration with marketing and production
managcenent,

A1l medels examiued appeared to be structurally sound, and it is
evident that the factory is very experienced and skilled in this
kind of prodnction. Apart from the specific considerations of
ergonomics and anthropometrics, which are so impor.ant particularly
in chair manufacturc, greater attention should be paid to the
quality of sanding and finishiueg. There also appeared to be
dimensional-errors in the diniug-room tables where suitable
heights and place widths did not confom to accepted standards.
Some tables were not quite rigid,aud in the case of extending
tables, the width of the additional leaf could have been increased
to great cffect by a further §50 mm.

The surfaces of almost all tables arc finished with a plastic
laminate@ decorated with imitation wood-grain, In better quality
dining-room furniture such a finish would not be acceptable.
Furthermore, cven from a production point of view it is
considerably hazardous since even a tiny scratch on such a highly
polished surface is difficult to eradicate and such tops alwayvs
require extremely careful and expensive handling at all stages of
produnction,

A factory such as this with its vast output potential should he
extremely selc:tive about the design expertise which it employs,
It will not be sufficient to have its own resident desiguers, nor
to collaborate fully with the Sipad Desizn Centre even thoush
both arc extremely important parts of it's design policy., 1t
should al:o seriously consider the employment of well-established
and cxperienced foreign desisners whose knowledge of local
marketing regniveaents in respeet of exports would be essential to
doing snccessful business abroad.

The extablishment of the other aspects of design such as
prototyping and product developmeat should be actively pursned so
that nev desions are evolved as speedily and efficicinly as
possible,

Production I'acilities

2,1 BuiNlings,

A1 buildines have been completed and it is now a matter of
makineg the best pes.ible uve of the in respect of Tavout,
provision of storage and production spoce, internal transport and
location of specific work stations,
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The expert however wonld tike in passing to comment on the
decision to erect a single factorvy of 18,000 m= covering the
total site available, Tt is normal practice in plamning a
factovy of this size to do so on a piccemcal basis.covering

an expansion period of 20 years, In this way account can be taken
of noymmal growth and inevitable changes in production technology,
with the emphasis always on flexibility, Having said that, he
has othewwise little fault to find with the overall plinnming
wvhich is at least as good hs he has experienced elsewhere,
Becanse of the limitations imposed in adapting the old building
to be used to house the planuned chair factory, it will be
necessary to plan and supervise the workfloor very efficiently in
order to avoid congertion in what is a very narrov and confined
areca.

The arcas which appcar to have received least attention are in the
assembly and finishing departments, and most particnla.ly in the
former. They cach require to be subjected to the most intensive
application of the principles of good Jayout, work station design
and work study, and this should bc done now as a matter of
priority. Apart from designing and planning good individual work
stations, the handling and transport of semi-finished and fully-
finished products also require attention as well as the provision
of assembling equipment, and location jigs. There is cxcessive
handling of chair frames at present in the old chair factory

and the plans made to denl with this problem in the newly laid-
out building do not appear to be adcquate.

Management therefore should seriously consider the introduction of
an overhcad conveyor system which would provide transport betwecen
assembtly and finishing. The latter could possibly incorporate
electrostatic type finishing and even if this is not found to be
acceptable, should at least be automstic in principle, with

drying tunncls and de-nibbing arcas.

Productivity
R e p—

Based upon the information provided by management the cxpert is of
the opinion that productivity is low by geuerally accepted
standards and certainly no move than half that of similar factovic
in Western Furope., For example, a chair factory in France, which
roughly similar in size, has the following profile:

products

- matcrial

= annue ! output
- stock licdd

= model variecy
- factory area 40,000 n2
- executives 17

= foremen/supervisors : 70

s
i

Medivm/li gh quality dining-room chairs
Beech

800,000 chairs per amum or 3,200 daily
40,000 at any time
20 items_with many interchangeable elements

- workewrs (male) 175
- worhors(fvmalc) : 312
- sales 66 (adwinistration and field)
- total workforce : 040
= value of sales in 1976 ¢ 330 million dinars
- cxports 40
= value of output per worker,
per year + 600,000 dinars

S
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20,000 m3

1 tol

4,000 chairs per day

15, anclnding de-nibbers

annial consimption of timber y
ratio of wan to machines .
- Finishing (by c]cct1'(\r;t;11:i(tspraying)
total numer of finishing personnel’

Some additenal infomation

1. The factery employs assembly line techniques with diversificed
productien, but cach asscmbly-line is based on a specific
modcl,

2, Standard clements arc used as far as possible.

3. Only medels which have a minimwn production potential of 100
units per day are acceptable to production managentent,

This infoimation which is by no means peculiar to the factory
referred to should give the management of R.O. Konjuh some idea of
how their organisation compares with that of the industry clsewhere

It should also be remembered that while there is a minimuw: in terms
of investment below which it is umrealistic to be in the business
of chair and table production, it does not follow that size alone is
a major criterien for successful and profitable production.

Konjuh has certainly tie production facilitics and raw materials in
rclative abundance, but it has not yet succeeded in putting them all
together so that they add up to the right kind of productivity.

This is the responsibility of manageuent, which must first be
qualified technically in chair production and then should be fully
conversant with, and able to exercise the techniques of management,
Elsewhere in this report, attention has been drawn to the need to
Jearmn and develop these techaiques, the absence of wkich the expert
has no.. hesitation in stati ng are the cause of the lew productivity
presently being experienced. in Konjuh, as in other factories within
the Sipad organisaiont, a marked lack of kunowledge of and
experiencs in work study, the physical aspects of work plami~g and
product development, and an overall absence of experience in chair
production. These are essent.al clements in the building up of the
special expertise and skills traditionally associated with this
craft, and they must be learned and developed over a period of years,

The recommendations mady by the expert in this particular context
apply in a special way to the management and vorkforce in Konjuh,
There is no shortcut te their acquisition, althoush the process can
be considerabily speeded up by paying closer attention to desiagn
developuent, by using quatificd and expevienced chair and table
designers and by ensurineg that all relevant persomnel ire trained
in their appropriate skills and teckniques.

R.0O, Konjuh conteaplates the establisluent of two new chair factories
in the iwe liate tntuie,  The expert had an opportunity Juvine his
visit to eximine and discuns the plans tor these facteries with

those concerned, 1t is s view that these plans ave scacwhat
stercotyped, do not retlect as the vorhoeuld, o particutar product
policy and are rourbly similar to many other factorics elbievhere
which were also planned ny the same plamine arency, 110 they aye
procecded with on this basis then it may beoexpectod that they wil)
produce furniture no different from that alecady being produced, This
will obviously be to no ones advantape,
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What is requived initiadly is the establjshment of a design and
product peiicy vhich is Jistinetive and avoids mmecessary ‘
competition with existing vanges, Tn the casce of Konjuh, and because
of the supzrfluity of labour there, it should incorporate added value
through the exercise of particular skills such as wood turning, .
bending, lamination, and possibly hamdcarving.  1¢ will ?
naturally be influenced Ly preeise marketing considerations and
only when it is thus properly cvolved should the detailed
planning of the factory be begmn, Not all the specialist
cquipment for this kind of factory may be bought™oft the shelf®
since it has to be designed and purpose built. Tt is the |
responsibility of the planning agency to do this work also,as
well as to cnsure that their plans are fully implemented to the
stage when the first batch has been successfully produced.,
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