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Chapter IT -
CATEGORIES OF TECH?IC;L KWOU-HO I TuDUSTRIAL DEVELOPIEL

The terms technic:l knowled e, technolosy, or technical know-hos .re used

~interch.nzesbly in this poper since it is eonsidercd that they a1l describe the

same concept, namely the sum of applied or technicel sciemtific movléed-e that is
recuired to estoblish u siven industrial setivity .nd maintein it in operation.

The inclusion in this basic category of lmor~hor reletins to cconomic or
administrative techni ues concerning the intern:l orranization of the enterprise,
side by side with enzineerin;: lmow-how and lnor-hou fallins in the ~eneral sphere
of the exact or the experiment.l sciemces, is to o large extent urbitrary and depends
on the initial definition cdopted. The proper orzanization and monacement of-the -
entorprise in economic and finuncial matters and in other ispects not directly related
to production enjineerin; ore, of course, of sreot importance to indugtricl development,

-and in some sectors of industry, such us those that have been in eristence for some time

in Brazilf(textiles, processing of foodstulfs and other consumer ~oodg), these factors
are of parusmount importonce - more import.nt even thon purely technic.l matiers -
relotins to production processes wnd retiu:lpmem:.-1 T'evertheless, such non-technolorical
(in the strict sense) !'mor-ior does not ruise the same problems with regpect to

transfer from sbroad; as o zeneral rule it is not subject to licensin~ asreements or
gimilar arransements betircen entorprises, nor does it have the scme type of relationships

with over-all cconomic policy as technical know-how propers accordinsly, it was

decided in this paper to erclude technicues relating to adminisirative, economic and
Tineneizl orzanization from the systematic cnclysis of the issue, olthoush many
references sre made to them, in pussingz.

The ftechniccl kmow-how required for industricl development coa be classified
inte o number of jeneral cotesories sccordins to whether it relates to feasibility
studies, prepiration of projects (i.e. investment pluns of individuel establishments)

;/See The textile industrv in rLotin americe. Il. Bruzil (United Hxtions publication,
Ssles Ho. 64.II1.G.2), and ECLi, "alounos comentirics sobre los problemas relativos
& _la productividad en 1. industris latino-mericons’ (ST/ECLA/Conf.14/L.2; LAMP-62/2)
which stresses the importance of orzaniz.tional cspects in industricl promotion
neagures.
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buagic manufacturing processes, wroduct desi-n, consbruction of pl.nt ingtollations,
+nd operation of industri.l plonts.2/

Exch of these catesories can obviously be subdivided into other more
speeific cuterories in accordiunce rith the chirceteristics of the bronch of industry
considered end the purposes of the analysis. In the present study, it is considered
appropriute to examince individu.:l types of knou~ho: separately whencver the method of
transference frog/abroad and the concomitiont problems huave features thut are worthy of
speci.] mention.

2/M4nuals and other documents relating to the preporation and eveluction of projects
ususlly contein an analysis of the Ynow-hor neaded for industri.l development. The
folloring are perticulorly useful in this respect: ICLA, ILausl on economic
dewelommont projects (United ilations public.tion, Sales Io. 50.11.C.5);. OBCD.
ibnued of Industrizl Project nclysis in Developins Countriss (Pbrlv, 1968),
particularly the introductory chupters in volume I; ILFLS, *“liotas sobre la
formulwcidn de proyvecios™ (Sugtlﬂ'o, Chile, 1970}; Fernwndo Caldss and Felix Pando,
Provoctos industriiles (Fulto) Bonco deo ‘ordcst“ do Br.sil, jupual de localizagdo
industrial (Fortalezm) cert.in mono;r.phs preseated ot the Uizited Iations Seminar
on Industri.l Projects (Fru-ue, 1935), UIIDO, “ilanuwl on the use of consultants
in developing countriesg® (Le* York, 1950). - Thc study prepared for LCL4 by Eros
Orosco, '"Conocimiento técnico neces.rio par. lo industriiliz.cidn de puises poeo
desorroliados y obsticulos cue se oponen . su ir.nslerencic’ (ST/DCL./Conf.e3/La12,
Sentivgo, 1965), iz worthy of note bec.use it rog one of the first studies in this
field.

l/It should be remembercd, horever, that any cl.sgification of this kind is inevitably
arbitrary .nd is also influenced decisively by the specific objectives of the
analysise. This lotter fuet is clearly svident in the three sectorul mono;raphs thich
complete this series of papers on the trunsfer of technolosy in the industrizl
development of Bruzil, ihile the studies on the textile and steel industries
follow »lmost to the letter the catcyories iven in the preasent piuper, the study
on the machine-tools inductry differs appreci.bly (at lezst on the surface) from
the clussificeation not only becuuse it covers administrative lmou-how, but 2lso
becouse it explicitly includes wdditional eatesories that do not ocour in the other
studies. This ig attributoble to the f.ct thot the study on machine tools devoted

creater attention to local lmow-how, which it congidered o feusible and essential

foetor, The more comprehencive upproach falten thus. forms & heeckdrop rainst which
the specific problems. of the tronsfer of know-~how from abroad must be viesed. !
A similur situstion occurs to some extont with respect to the steel. 1ndustry, but
not with respect to the textile industry or the chemical industriegs.

) O



< o e el T e R S e

ACTT/ IiF.1
ce 3
The technicul Imor~hoi reruirsd to estoblish on industry, s onclysed in the
preuent otddj' hence corresponds to the citerories described orle;lJ below, which are
used sz a bagis for the ecxaminution, in the chupters that follcor, of the mechanisms for
tr,nsfurrln; laow—liow. DBrief utt"nt101 is «lso given to personncl training, which

is often u factor of great iuporionce in establishin: ¢ new industriul activity or
introducing neir processes into existing plant.

1.  Feasibility analysis

Thig cutepory covers the technical lmow-hou required for uwndertcking a preliminary
anzlysis. of the econemic .nd t“chnlcwl feosibility of o ziven industrial enterprlse.
The wnulysis usually includes otLdlnS ‘on the productlve resources to be used, the-
demand and eoyrephical covera 'z of the mwr;cts to be satisfied iy the eaterprlse,
m&nufdcturln;:tecnnlqueu, 1nve°tments wnd costs - both it and total ~ cofrespondin:
to different scales of production, etc.

it this'étaﬁe, the analyzis senerally concentrotes on-economic .nd financial

wspects, which dre of key importunce in determining the profitobility of the enterprise,
rother than oﬁ,techniC\l isgues, which are senerilly estimated in an approximate
m.ner on the basis of ;encr:l technical dat. thet have not been ‘prepured gpécificilly
for the enterprisc concerned.i/ In .the lizht of the concluSion~ droun from the
;ea31b111ty analysis, the decision whether or not to initicte . complete 1nvestment
progect is taken. If this decision is Tavourcable it necessitutes studies of processes,

a7 meterials (in some cises including spocicl detuiled prospecting), slternative
sites, and ecuipment (hich very often hus to he specially manufaotured). These B
StUleu are verj er pcn51ve and wre only of uay uge if the enterprise. is actually set ups

Nep ST

,mﬂJ ’

e . Such general tGChHICwl d.to con be cligsilied normally inte tiro catesories: real dat.
obteined from st tisticol observation of existing industrics (an effort beins made
to ensure that they are ns typical s pOSSlole), wnd theorstic.l dota or industricl
profiles, normally obt.ined from c-lmpllflea enzineerins studies ~nd generally
congisting of physie.l unit coefficients thot ean eagily e coaverted to the monetary
values of the country concerncd. In;ornwtlon of the first tyne can be obtuined,
for cxunple, -from the UIIDO document, tlanufactyurin. establighments, while 1nformut10n
of the secoad type cin be found in the pr0¢11eo included in the anne to OECD,
Manual of Industrlul Project an.lvsis in Developin~ Countrics, :nd in the many
studics preépared by the Imdustriil Development Division of ECL& on the steel,
chemiczls, pulf and paper, copper manufactures, aluminiua refinin  L.and processln‘
m.chine-tools, boiler-m.lriin:, steel tubes .ad cotton textiles industries. all these
studies, which it rould take too much space to list here, .re based on engineerin-
estinates ond not on stutisticel duta or informetion obtoined from existin:
industries

1 i s e
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Current practices as resurds feasibility studies and pre-investment analysis
in the textile industry cre typicel of many sectors of industry in which the technolosy
used is fuirly ¢imple, such .5 food processing cnd the processing of wood and other
natural raw materials. ‘ .

It is now very rure in Brozil for a larse or medium-scale textile plant to he
set up without a project first beinz formulated to anzlyse the technical and eccnomic
feasibility of the enterprise und define its busic technical, economic, financial and
orgzanizational structure. Virtuzlly all the financing ajencies recnire 2 feasibility
study, which is prepared by firms of consultante or firms specializing in studies
and projects of which there ure now many in Brazil. lahy of these firms are not
specizalists in the textile or clothing industries ~ op in any of the other industrieg ::9
mentioned ~ but they enlist the temporary assist.once of one or more technicians who have
specialized knowled-e of the industry concerned. However, when a new plant is to be set o~
up by 2n existing industrial group simply for the purposc of diversifyings its o R
production, the entreprencur himself undertakes the necessary preliminary studies and takes™
all the decisions on the preliminary zlternatives on which the finu:l form of the project
depends. In such cases the group must have a team of speciilists covering 2 wide range
of professional skills and capable of compiling and evaluating 211 the data, as well as
of evaluating all the alternctives us regards location, selection of projects und
equipment,fSGéie'of plant, etc. Even 80, hovever, when the group vishes to geek
financing or to qualify for fiscal exemptions or other development incentives — which is
very often the case - it is also necessary, even with new plants belonging to industrizl
groups already in operation, to have a firm of consultonts prepare & feasgibility study.
The firms of consultants usged are usually Brazilion when the pluns are for the '
establishment of new textile and ¢lothing plants or plants producing other treditional
consumer goods. ‘Some of these firms huove entered into assistince a-reements with foreirm
firms that have a4 sreater fund of experience, and this hasg enibled them to stren~then
local cupacity for advisory assisiance and congultaency. It is, however, unusuzl for the <
textile or clothing industry to have to resort .t the feasibility or pre~investment study
stage to outside assistance in the form of more specialized Xxnow-how, ::>

The above does not wpply to the small isoloted spinnin; or weaving mills which are
st1ll managing to survive despite difficulties. These are mostly small weaving mills .
producing short runs of . number of speciil items that it would not be Feasible to

produce in large plants even if they were very efficiently orcanized, There are also

small spinning millg producing thick yern for sale in small quantities to artisan-type
weavers or for use in the production of cord and rope. These smzll enterprises usuxlly
begin by using second-hand equipment and the besis for their operations is the practical
experience accumulated by the entrepreneur himself durins many yeors of work in the textile
industry as an employee. s mi-ht be expected, firms of this type use rather outmoded
technicues and completely deprecianted equipment, which is in line uith their ohjective

of covering those parts of the market that are of no interest to the large plants.

ﬁ/ECLA, “The transfer of technical Xmow-how in the textile and clothing industries in
Brazil” (E/CN.12/919), September 1971,
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The most striking exumples of these smell enterprises are to be found in the
textile industry in the imeric.nu recion of the stute of Sio Poulo, which will be examined
in detail in a later section. They are renerally set up and exponded without any study
bein; made of their technicel or economic feus ibility. The credit institutions either
do not provide tihem with credit or, in tha rare event that they do, they reduce their
reguirements regarding studies to J small amount of backsround 1aformat10n, mainly
of a financial n. ture. dlention may be mude in this connexion of an inmovation which hos
been introduced by the Development Bank of the stiate of Sio Paulo and which consists
of offerinz small plants substantial assistance in the preg?ratlon of the feasibility
study on which the project is to be baged. Indeed, in the case of the small-scale
Tetile industry in the sumericuna recion, the banl: even roes so far zs to consider
the possibility of coverins the cost of project preparation by private consultants workin~
““under the mﬂPGTVlSlOn of tne Produot1v1tj Centre established by the bank in C.mpinas,

A4

2 roject preperation

The preparation of o complete project should cover, in oddition to o more detailed
wnd thorouch review of many of the points considered in the feasibility study (demand
resources, transport, location, etc.), two m.in issues: selection of production teohnlrues
and e<u1pment and tho desisn of the production installations as o thole,

This first isg e rener.lly does not involve the type of technical know-how
which certain firms2/speciclize in developing und marketing, especiclly for the
continuous~process industrics (chemlc*ls, pulp, certain processed foodstuffs, etc.).
In some industries, however (especizlly those using discontinuous processesj, the
selection of production technicues and proccsses ip not separate from the design of
plont installations and the specificotion of equlpment, and such enterprises select the
=~production processes when Dl“ﬂnln’ new plant,
—
~{2) Selection of production vtrocesses
L

The selection of processes, either as & separute operaticn or 2s an integral part of
the general enpincering planning operations, is a ey element in the proper preparation
of an indugtrial project. lioreover, the importance of this aspect of plant installation
is not confined to such manufocturing activities as the chemicals, petrochemical,
metallurgical, metal-tronsforming and electricel machinery industrics which, because
they are ~01nf throush o period of rapid technological change, offer i wide and varied
ranze of options. In other sectors of industry, too, even thoush they may be subject

s/,

Frequently, the development .nd the marketing of such !mow-how ore carried
out by different firms which speciulize in only one of these +io 2spects of
technological development.
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to lege rapid change, o number of options arc likewise available, and this raise
rroblom of selectins the rishi production process. The study in the present ser
coverins the textile inductry stotes the following in this connexion:

"There arc many options open to the tertile industry todey
=8 rerards the choice of the production process to be included
in the finusl project, I1any new processes for combining
- synthetic cnd netural fibres have been pitented. There are
“various new production techniques for producing similar
crticles or substitutes: woven or !mitted fabrics, circular
or lonjitudinal machines, non-woven fabrics, textured and !
non-textured yorns, ete '

The fact that o technicue has bheen selected doog not alpays mean that the
oblein of selectins ecuipment iins therefore ocutomatically been solved. In the
continuouc~process industries, such as the chemicals industries, once a given
rrocess has been cheosen this almost always deterinines the choice of ecuipment.

s the
ies

But in the indusiries using discontinuous nrocesses such as the metol-transforming
and. tertiles industries, for cxample, very different ecuipment can be used to apply

the some process, so thot it is the practice, after the production processes and
technicues have been selected, to c2ll in uechenical engineerins expertis to indi

cate

which ecuipment should be used .nd, if necess.ry, to design ecuipment (as for example

in indugtries using ecuipment mode to specinl order ) §/.

(b)  Product desirm

Product design, particularly when protected by resistered trade marks or
manufacturing licences, is 2 ey aspect of the know-how that has to be accuired

before

-

gettin~ up new industricl octivities. Thig is true for most metol-tronsforming activitie::}

particularly when the product h.s sophisticated characteristics. In such cases,

authorization to use the desi-n is accompanied »y detiiled manuf:eturing specifications

including an indication of the appropriite mochinery and ecuipment.

v BCL4, E/CN.12/919, op cit.

2

§/ It should be noted that the -lternative technologies available to the continuous-process

industries generally cover physical or chemical processes nd cre normally associated

with the use of different rws materials. In the industries using discontinuo

processes, however, they cover the production e uipment .nd the successive stares of
sutomation of eqguipment, which is usuilly o function of the desree of specialization

of such e:uipment. Furthermore, as the flexibility of the available technol
options varies in each case, the selection cun only be effected on the hasis
an economic analysis of costs and investment.

us

orical
of
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In recent yearg, product desirn has become 2 more and more inportant
factor ind his to gatisfy re.uirements that are often at voriance with the faect that
desizn know-how is of foreirm origine - Thus, export promotion policy increases the need
for originality in product desigm, while, 1t has been found in practice thut modifications
made to simplify product design in order to cut manufacturin. costs haive sometimes been
of decisive importance.

(¢} Desirm of industrial plunt

The plan for the production facilities as a whole includes the detailed design
of the fuctory .nd hence covers civil enzineerinz, sitiny of machinery und equipment,
establishment of flow patterﬁv for the movement of muterials, znd design of wncllllry
installotions (electric pover, water, steam, tronsport links, etc. ).

Lnother important -spect, directly reloted to production ecuipment, which is
sometimes included in project preparation and sometimes dealt with separately concerns
the selection of suppliers, the plucing of orders, and the .inspection and control of
deliveries. : ‘

The project for an industrizl plant is frecuently more than just on enumeration of
the verious types of speci:l know-how mentioned (civil ensineering and building,
encillary services, siting of machinery and equipment, establishment of flow patterns for
the movement of materials and products, etc.) in which eich in isolation is not of great
importance and .is almost aluays entrusted to o suboontractors  Token together, these
aspects represent a ». specific and very important form of technical knou-how, namely, the
over-all scaling and proper balancing of the different categories of operations making
up the industrial activity, ond this technical knov—how is usually the explicit complement
of the desisn of the industrial facilities,

3. Congtruction of the factory

The construction of o factory is not o simple task of civil engineering, since it
also includes the instullation of ecuipment -nd the solution of o great many problems
regurding size and internzl balance which cre vitally important if it is to operate
efficiontly. Such problems, as for cxample those found in the steel industry which are
examined in detail in a separate study,2/ arise oanly in the constructlon stage and cannot
be foreseen during the preparation of the proaect.

n other words, in large-scale enterprlﬁes (particularly primary metallurgy, both
ferrous ond non-ferrous, and petrochemlcdls) this stage of construction and assembly,
which strictly speaking forms part of the project, in practice represents an extension
of the preparation and, more cspecially, the revieu of the project. This is because
in hirhly complex projects of this kind it is virtually impossible to reach such a degree
of detail as to be able to foresee all the problems and difficulties thet may arise in the
congtruction stase. Thus the project is ~raduclly adapted duriin;; this stage, as progress
is made in its practicel exccution. -

E/See “The transfer of technical know=how in the steel industry in Brazil", op cit.
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The problems :shich tend to arise in the caca of steelmaling are connected with
2d justments to the reneral loyout of the installatjons, the balance between all the
internal flows of materi. g, proaucts and power;lgjﬁnd the synchronizins of the completion
of the various production installations and their entry into operction, '

For this recson, vhen larce plants sre built it is cuite usual to contract for the
seneral supervision of the construction separwtely from the physical construction,

&

o8 an extension of the store represented by the finel project,

Horever, it is not only in hizhly capital-intensive industries that problems arise
durinz the construction of the installotions. Here again, the textile industry can be
teken cs representative of a wide ranre of activities of simple or only moderately complex
technolory. The technic:l lmow—how used in this branch of industry is almost exclusively
of local orizin, both s rererds plent desism — which includes civil enzineering,
awriliary instzllations 2nd the layout of ecuipment - and actual congtruction. This
Imow-how 1s contributed p-rtly by the local entrepreneur (who instructs the specialized
compaliles responsible for the desisn and construction regurding the characteristics
of the architecturzl project and the industri~l activity to be inctolled) and partly by
¢ivil engineering and industrial agsembly enterzrises, which are nearly always Brazilian.
However, there are two instonccs in she degin and construction of a plant where technical
imou~how is etill imported from chbroad. The first relotes to the advisory assistance
required by the architect-enzineer responsible for preparing the plans in regard to the
movement of pergonnel; the internal transport of materials oad finished products;
ventilution, temperature, humidity and lizhting conditions in the various sections;
minimum free space, and mony other ¥inds of information which come within the competence
of = textile specialist cnd vhich can He provided only by firms rith wide grperience
in the matter. ' '

Since advisory services of this kind are still somevhat inadequate in Brazil, these
services are sometimes contracted abroad, either through a technical assistance
wreement with a firm of toxrtile comsultants or through the direct recruitment by the
locual entrepreneur of : hishly rualified technical expert for o limited period.

The second instance relaotes to a vital port of the construction of 2 plant,

&

lee., the assembly and 2djustment of the ecuipment.

“The assembly and :djusiment of equipment ig a2lways the responsibility of the
speciclized staff of the machine menufacturer, wvho charres seporately for their services.
Here there is o substantial transfer of Xmow-ho: from those who wre installing the plant
to the local staff who help them to do it. If the loccl staff hove been selected well,

;Q/It is particularly difficult to achicve this theoretical balince in the rraject
store and it is even difficult in the construction stare, since the various types
of equipment have different characteristics with regard to performance which cznnot
be noun in detail wntil after the specific tions are issued, the bids called for and
~pproved, the manuficturers !mown, and precise and detailed information regarding
the relevant performance ohtcined. lloreover, the actual perform.nce »lways differs
to o [reater or lesser degree from the rated performance (Ibide )e

]

>
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they will accumulate o detiiled knowledss of the comstruction <nd operation of the
nachines durins assembly vhich will be wvaluable for subzecuent s2djustment and
maintenznee. Iezleet of thig opportunity for training staff, thich dces not involve

any extra cost, his led o serious losses for miny factories, ihoge machines often
breck down or lose their efficiency owiny to foulty adjustments“.}l/

In other sectors of industry = ecpeciclly in small- and medium-scale enterprises -
problems arise owing to technical Faults in the ctage of the construction of the plant
and the installation of the equipment. Thece gproblems could be solved in part if the
an2lysis of projects by fincneing agencies were not confined to finoncial aspects but
included o detailed appraiscl of the technolorical aspects of the enterprises. Such a
procedure, which would ~radually result in the provision of a certain anount of technical
agsistonce by financing nd development preomotion . encies, would be ¢specially useful
in those branches of industry iz vthich many oneall~ and medium~gcale plonts still exist.
The pulp and paper industry is a case in point. The lack of technical assistance is felt
in small plants right from the staze of assembling the ecuipment, which many
entrepreneurs undertale themselves in order to cove on this item of their investment
prosramme. . In so doinz they introduce into their plants structurul errors which have
continuing adverse effects on their operations. In such cuses, 3 large part of the
blome may be laid on developnont financing agencies which fail to rive due importance
to the analysis of the assembly and enrincering side of the projects, thus indirectly
encour:sing this superficicl “saving® whose hormful effects ire perpetuated in the
structures of the monufzcturing wnits installed. 2

A Operational lnow--how

Pechnical know-how relotin~ specific:lly to the operation of an industrial
enterprise is of basic importonce in the more complex industries where the menufacturing
process consists of operctions which are not merely repeatéed over and over again in
exactly the same way, but recuire constant intervention according to varyiny technical
scircumstances.

;A/ECLA, “The transfer of tecohnical kmow-ho: in the textile and clothing industries
in Brazil", op.cit.

l‘-'g'/See Relatorio da pescuisa sobre a estruturs brogileira de‘produggo e consume de
celulose e papel, Leone e Asscciados, Rio de Juneiro, 1968, woce 200, This study
points out that there is 2 typical vicious circle in thot the "technolosy” used in
smoll paper plants is generally reduced to the basic characteristics of the machinery
purchaged. If hisz investment possibilities do not permit him to supplement his
production machinery with other ¢ uipment particularly that intended to reduce cogts
rather than increase production), the snzll manufacturer remains o prisoner of the
inade ucte ecuipment orisinelly installed, ond must operate 2t coste which prevent
him from increasing hin capitcl in order to rationalize his production facilifies. -
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The three sectors of industry studied from the standpoint of the transfer of
technology present very different characteristics in this rezpect.

In steelmiking, operitional technolory is a vitally import:nt factor throuzhout )
the life of the enterprise, irhich thus hag 4o hove frecuent recourse to foreign
assistance for 2 lony time _.fter the start of operations.

Althouzh in the muchine~tools industry technical Xnow-houw continues to be of
sreat importance, it is essentially repetitive snd does not need teo be imported.

In the textile industry, the manufacturer supplying the e.uipment accepts
responsibility for handin- over the Plant in perfect dorking order with a pre—established ™
level of production for ecch machine, which is verified by means of tests. Thus, -’
before the start of resuier operations, tests arc curried out to moke sure that the actual ~™
rerformunce of the eguipment is that indicated by the suppliers. '/ith these tests
the manufacturer fulfils his commitment to deliver the ecuipment operating~ at a
pre—established level of cfficiency and to tronsmit the SpeCiiiﬁ Imov~how on the adjustment
and maintenance of the muchines to the local technical st@ff.; '

-

5. Personnel trainin-

ilthoush normally personnel traininz should be sepzrate from the installation of
individual enterprises :nd should follow the sime lines in w wthole sector of industry,
in proctice - especially in the initi:l st.res of an industrizliszation process
(gs, for example in the ilorth-Eaist of Brazil) — o different procedure may have to be
adopted. When an enterprise ic the first of its tind ip a particular area, it may be _—
necessary to establish a troinines programmne to meet the specific needs of thot enterprise -
in terms of skilled persomnel. 1In many cases, therefore, technical lmow~how must be
imported throush training, either hy sending personnel for trainins abroad or by ::D
orzanizing their trainins in the country concerned with the help of foreirm techniecal
experts. Both these systems were used in Brazil's industrial development durings the -
post-wor period and are still frequently wused. In the more xivanced South-Central
ares, however, there lg un increasing trend to replace externzl by locul elements
in training 2ctivities.

3

The fraining of the personnel directly in chirge of the more technologicelly
advenced ecuipment is aliays o Xey point in an efficiont industry, ever in such a
well~established btranch cz the textile industry. In fact, it is the second erucial
st2ze in the transfer of technolozy in this branch of activity, the first emqually .
critical‘stage_being the assembly of the equipment, in which, 2o noted previously, the
locel staff who assist in %he ~osembly operations carried out by technical experts
sent by the suppliers initicte their training, :

e ———————

ii/"The transfer of technical kmow-how in the tertile and clothing industries in
Brazil", op cit.
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after the trangfer of *!moy~how an the performance, runnins, 2djustment and
meintenance of the ecuizment”, which constitutes the assembly stoce, comes the
testing phase prior to the zitart of operations, in which such Imovledse is deepened
and broadened and the local stiff learn the special features of the processing of the
raw moterial with the machinery installed. #This ig one of the most important
phages in the trunsfer of !mous-hou shen new factories are beinz set up, and the alert
nmachine nanufacturer will devote sufficient time and effort to this tack fo be sure
that his machines are left in the hands of competent staff; otheruise his reputation
1g o menufacturer would suffert .t

Iiachine purchasers and users do not alweys hove cuite the rizht attitude, however,
and it frequently happens, especizlly 2mon; medium—-scale industrics :nd cmong entreprencurs
havins experience in iruding in fextiles rather than sound experience in manufacturing,
that proper care is not talken in the asgembly «nd pre-preoduction testing phases.

It is wrongly assumed, in these cases that, the rated performance indicated by the
manufacturer will either be uttcined eagily and almost automitically without any special
effort of adaptetion, or that it will at any rote be attained cuite rapidly ss the local -
staff gains experience after the tests prior to the start of operations have been completed.
Consequently, the local manufacturer fails to poy proper attention to this crucial
phase in the transfer of lmou~how from abroad, and this has various adverse repercussions,
the most important beins the fuilure to engice sufficient properly -uclified local technical
staff $o participate fully in the assembly work .nd tests prior to the start of operations.
Thie is one of the main obgtrcles to the efficient transfer of technology from abroad
in the textile indusgtry.

A fair amount of training of local staff takes place, 2lbeit spontaneously during
the assembly and pre-testing rhases. "Hovever, staff training cannot be limited to this
transfer of know-~how by the monufacturer; on the contriry, it must toke the form of
regular prosramme of in—-service trulnlnr, both durlnb the installation of the plant
and during its normal operution.”

"This programme provides for on-the-job troining during normal working hours, using
instructors who have regular jobs in the enterprise, and for sending staff from the factory
to training centres or to the wworkshops of the machine manufaciturers. In fairly large
factories with an energetic _dmlnlstrwtlon, it ig common for some high-level technicians
to be seni to Jain practical experience in factories abroad. The tr,nsfer of know-how thus
obtained is remunerutlve and relatively cheap when the staff are selected properly.
However, the staff t0 be sent sbroad are not always rationally selected. In fact, it often
happens in private companies and fomily concerns that staff who do not have the necessary
experience and technical backerround are selected and sent abroad supposedly for training,
returning aftervards to become technical manegers of their firms. In such cages, there
is no transfer Eg/know-hou, since the staff choscen do not have the minimum qualifications tc
assimiloete it."dk

14/ 1y,
1/ b4,
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8.  Other .spects of industrisl operation

It is worth while making some cbservations concerning quality control and the
preventive maintenance of machines. The technicel lmow~how relatins to these two
activities plays such an important role in the texrtile industry that in the study on this -
sector they are de:lt with sepurately from the ~eneral imow—how relating to the normal
operation of the plant. The zane also applies to other sectors of industry where the
capit.ol-intensity is risin; Toirly sharply aad the number of working shifts is therefore
havins to be increased.

. The methods used in the tertile industry controlling the quolity of raw materials,
intermediate products and finished products 2nd for the preventive maintencznce of machinery
nd ecuipment are usually inadecucte and constitute another unsatisfactory item of -,
some significance as regords the process of importins technolo:ry. Lven when new plants -’
2re establiched - except in the case of large-scale enterprises belonzing to groups -
with & long tradition and wide experience in the cector - insufficient attention is paid
to thegse activities, not only for want of ru:lity control equipment but also because the -
stoff lacks the necess.ury knovledse to operate such ecuipment ond interpret its results.

Lastly, very few plants hove & prosrumme for ‘the preventive muintenance of their
ecuipment based on the machine monufacturers’ ingtructions on the beh>viour of the wvarious
units zid the minimum requirements as regards cleanliness, lubricotion and adjustment.

In addition to detracting from the overall efficiency of the ingtollations, the lack

of preventive maintenance prosrammes constitutes on almost insurmountoble obstacle to the
introduction of a continuous system of working, rith three eisht-hour shifts a day.

This rate of utilization iz essential if the introduction of more c;pita% intensive
ecuipment in Brazil's fextile industry is to be economically justified.—~7

-~

The technical kmow-how described above miy be grouped in four main categories: ::>
cnalysis of feasibility or preparation of the preliminary project, preparation of the final
project including the engineering preject, construction and assembly, and start of
operations. ' ‘

T. (Qenerzl considerations

E 3

There is, however, a very important eorlier stace, particularty in the preparation
of projects by public bodies, in which there have .lso been certain forms of transfer
of kmow~hos from outside Brazil. | This is the preliminary selection sto~e which entails
the corryingz out of . number of sectoral or resional analyses, comewhore between the
macro-economic analysis and the project itself, or of preliminury multidisciplinary studies
on specific problems such oag troining, technolosical research or tronsport. These studies
cre intended merely us a frome of reference for continuing the pre~investment cotivities
with a more specific orientation or, in other cases, for obtaining subsidies of a
relotively general noture for defining policies or organizins the structure of institutions.

lé/Up to a short time :zo, My 2 decigsion of the Industri.l Development Committee of the
Finistry of Industry and Trode, it was forbidden to set up ner plants or reorganize
existing ones so 2s to increxse their production capacity. This restriction was
lifted in May 1971.



ACTT/INF. 1
Page 13

i . . ) . . .
From the industri.l devolopment point of vier, the most imporiont caterories in
which there is most need for coll.boration from “hroad, are the seloction of processes
(process engineering) und the plant desirm (project engineering).

The subdivision into independent citegories clearly depends on whether the industrics

concerned are continuous-process industrier such as chemicals, cement, pulp and paper,
or discontinuous procesc indusiries such as met.l-troansforminsg ond texrtiles,

Ta the chemical industries, the selection of processes is the cruciul step in the
establishment of 4 new plante In the metal-tronsforming industries, hovever, where the
processes are less varied ond are necessarily continuously repeated in the different
production lines, the choice und size of the production ecuipment is more important
and forms on integral part of the preparation of the project.

-
b

In provess engincering for the chermical  indust: we it in sometimes Leoegsary

“to deal separately with the lmow—how on the bhasic processes and that on the equipment

for opplyin; those processes. The first type of lnow~hou relcotec to the technical data
and details concerning the nature and charicterisiicz of the chemical reactions
applicable in the monufacturin: process, while the second concerns the determination of
the size of the ecuipment ond the specifications of the machines =nd noterials

recuired for the industricl application of the chemical procecses.

dccording to Professor Politzer ll{ > larze part of the technicul lmou-how on
chemical eagineering is provided by the monuf.cturers of the scuipment xnd mxtericls, so
that it is only necessary to have decided upon the processes to be used, in order to be
1ble to speciiy and order the appropriate e¢ouipuent .nd materials. Only when hichly
speclzlized practical knosledse is recuired, because the equipment must operate under
special conditions (extremes of temperature or nressure, chemically reactive atmesphere
vhich is hirhly detrimenial to construction muterials, etc.), iz it necessary to obtain

orisinal technical know-hor, 'rhich is often outside the scope of the ecuipment
e nanufacturers. However, the collaboration of these minufacturers is always an important

m=source of the technolosy recuired for the establishment of new units in the chemical
S ndustry.

1/ Turt Politzer, "0 nivel tlcnico e os modalidades de transferéncic de

conhecimento téenico do erterior n. industria suimica do Brosil¥ (RBCLA, 1986).




