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By Constantine V. Vaitsos

Introduction

It is not possible within the scope of this article to
present an exhaustive evaluation of all the issues relevant
to lieensing agreements, An attempt is made, however,
to relate the subject in general terms to the needs of
developing countries. Some empirical evidence is also
provided from studies of the five Andean Pact countries.
Finally, a brief description of the articles on know-how
included in Decision No. 24 of the Commission of the
Andean Common Market is given. This covers part of the
oricntation and instruments of policy governing the
import of technology by the member countrics.

An cxamination of the licensing system in itself,
without explicit reference to underlying causal economie
factors, business practices and legal requirements would
tend to highlight various elements which might appcar to
be, a priori, arbitrary. For cxample, it may not appcar
immediately obvious why a parent corporation receives
royaltics from a subsidiary when the latter operates with
lower corporate tax rates than those in the parent
country and where no restrictions on profit remissions
exist. Similarly, it may not appear obvious why a
company charges non-affiliates different royalties for the
same know-how. Questions may also be raised about the
nced to anclude export restrietive clauses in lieensing
contracts between a parent company and its subsidiaries
when the same result can be achieved through control by
ownership.

Onc example of how the licensing process, viewed
apart frem other clements in the economie and legal
system within - which it operates, can restrict an
understanding of the underlying causal factors is the use
of the term “technological balance of payments’’. This
term represents the net batance of payments that results
fromn incoming and outgoing foreign-exchange revenue
derived  from, respectively, the sale and purchase of
know-how. The following example will assist in
understanding the limited value this term has, unless it is
placed within the broader context of business practice
and government poliey:

During a given year the subsidiary of a foreign
company, in country X, pays royalties to its affiliate
company, which has had especially high expenditures
and to which, consequently, the parent company has
temporarily sublieensed  various patent rights. The

The author: Mr. Vaitsos is Co-ordinator, Studies on
Policies on Sciences and Technology of the Andean Pact.

following year the subsidiary in country X may nced
company funds for cxpansion purposes and, as a result,
the payment of royalties may be dropped-in order.
perhips, to take advantage of a low corporate tax rate
granted locally. The succeeding years’ royaltics may be
paid to the parent, or ro an affiliate in some other
country, for technology acquired by the subsidiary in
country X several years before. The technology may, or
may not, havc been developed by the parent company,
and its adaptation to country X may, or may not, have
involved additional costs.  Furthermore, the size of
royalty payments may have been determined initially
according 1o the necds of the parent company, or of one
of its affiliates in another country, in order to set up, for
example, marketing projects for products completely
unrelated to those produced by the firm in country X,
The net result for country X is called the “technological
balance of payments”,

Once the licensing system is placed within a context
that ineorporates (a) the over-all business strategy of
firms, (b) the legal and regulatory  requirements of
Governments or the constraints imposcd on business
options through instruments of government policies, and
(¢) the nced to maintain a certain degree of bargaining
power in a situation where interdependence between
licensor and licensee shifts continuously with time, then
the terms and conditions of licensing adopt a fairly
consistent pattern and contribute to the fulfilment of
the objectives pursued. .

Behaviour withia the licensing model

Under certain market  conditions, vendors  of
technology maximize their returns by taking advantage
of the variations in demand for technology by applying
discriminatory pricing policics. The diverse needs that
exist among countries for a given technology, and the
variations in the ahility of firms to scarch, and negotiate,
for it, allows the vendor of technology to sell the same
know-how to scveral firms or countries and to make
different claims on retums. The clasticity of demand for
technology depends on many  other factors not
necessanly related to its importation, For example, the
existenee of protective tariffs that create differential
returns in production could greatly affect the size of
royaltics that have been agrecd upon in licensing
agreements. Another factor  thut could affect the
variations in demand is the store of information alrcady
available in a number of countries on the effects of such
technology and on the options offered by substitutes,
Developing countries which lack specialized knowledge
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m rthes matters may find themselves aca disadvantage,
compeuitively, on the technology market. In the case of
technology, needed s informaton about
infornation, vwhich s, in effeer, one and the same thing,
buver s contronted with a

what s

Ihus, the prospective
structural weakness itrinsic i his position as purchaser
and finds himselt a2 disadvantage i the corresponding
market operations,

The ose ot mtormuation or teehnology by 1 company
or mdnidual doces not redace s avadapibity, Thas, the
costimvolved i the use, o sale, ot an already developed
technology s close @o zero tor somcone who already has
decess toar Incases of adapration (to seale, taste, loeal
conditions ete) addiional costs ave ncarred, hut these
can beoestimated. From the pomt of view of the
prospective purchaser. however, the relevant incremental
cost for developing an alternanive technology within his
owntechnologival capaany might amount 1o a great
deal. Dependmg upon market avalabilities, it may range
from very hittle 1o millons ot dollars, hemg determined
tinally on the hasis ot erude bargainmg power. The range
of carrespondimg cost consideration is so wide that no
fixed price can be clumed approprate.

Fechnology o the process of commercialization is
usually embodicd inintermediate products, machinery
and - cquipment,  workers’
production, even svstems of distribution and markceting.

skills,  whole sy stems  of

Fhus. know-how represents just a part of the whole
commercialization process, its market constitutimg just
part of the over-all market. This market mtegration of
varions mputs creates non-competitive conditions for
cach of them smee they are sold in packaged form.,

the terms of licensing agreements have to be
understood within the context of diverse government
pohicies and the way such policies difter between the
country of the licensor and that of the licensee. One
such policy refers to the tax structure that exists in both
countris, For example, a subsidiary., operating in a
country: where corporate profit taxes are higher than
those ot the country of the parent company, will be
mduced to anerease ity payments of rovaltics to the
parent company in order to capitalize on the net
after-tax: profits for the corporate svstem, Another
government policy that aifeets royalty pavments and the
overall terms of agreement in a heensing contract s
gorred to the tanft seructure of the host country. Thus,
high tanitts on products imported by a subsidiary from
s parent company will induce, urder certain condi-
tons, the cherging ot prices lower than normal for such
products m order to keep the rariff pavments 1o a
mmmun This lower product price mav he compen
stted for by agher royalty payments to the parent
company. Smilarly, limits on profie remissions mposed
Dy a host country will tend to mduce the payment of
Migher royalties by subsidiaries in an ateempt to bypass
these government restrictions.

The above examples illustrate cases where terms of
leensing agreements and pavments tor know-how sold
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were the direet result of government policies rather than
strictly defined compensation for the contribution of
technological inputs.

Another factor thar aftects the rerms of heensing
agreements as the over-all company straregy adopred by
4 trmsnational corporation when choasimg a location for
its production activities and the effect that this has on
the country-reported company cost structures, Goods
might have
orngmated fron one of ity attihates i another country,

mdservices utilized by 0 subsidin
as e result of extra or inter-attiliate charges the cost
structures of the correspanding firms mght he attecred,
It such costs mcurred by an aftihate, for gacrmines
directed towards the global operations ot the corpori-
ton, exceed the revenue obtamed from the sales m 1he
local market  or
advantageous o transfer rerurns through mter-aftiliate

from  nov-atfilates  abroad, 1t s
charges, This will mimmize tax pavments in other units
that may be reporting taxable profits and will, i turn,
atfect the terms of hicensing agreements. Here, as in
previous cases,  company pracoees  amnd cluses ot
licensig contracts not only depend ona strier and
isolated evaluation of technological mputs but on an
over-all company decision regarding the location of s
production activities. In this case, firm strategy directed
towards the minimization of global tax payments for the
corporate system will mfluence the type of licensing
agreements otfered,

Terms of lreensing may be further aftected by the
passage of time. The re-acquisition, at a future date, of
mformation previously emploved i Ives no addinonal
cost smcee at has already been embodied - machines,
processes and skills used - the past. This property of
decreasing mput cost over time gencrates contheting
mterests and varying degrees of dependenee upon both
the supplicr and the recipient of information since the
value of the mformation to the latter depends strictly on
the time when it is received and evaluated, Thus a
heensor supplying technology may find himself i a
deterioratng bargaining position due to ume lost
possible re-negotiation, Initial terms may be set higher
than the average expected to offer a margin - tor
re-negotiation; or they nuay be arranged so as 1o avond
tuture re-negotiations.

An additional factor mvolved in the determimation
of contractual terms is legistation that defines the fimits
within which terms may be settled in private contracts.
This legislation may  mvolve  mdustrial property,
anti-monopoly or anti-trust policies cte, Many developed
countries have ereated claborate legal systems goveruing
this matter and  have  had long expenence of its
appheations and himitations, Many dcvcluping countrics,
however, do not have comparable legal instruments to
protect the publie interest and their absence may be
reflected i the terms agreed upon hetween contracting
piarties.

Ihe degree of market concentration is another
factor that can affect the terms of agreement in a




"t’h'c'"l‘lga' of total
pavments by the

Conntry Sector whole sector
Switzerland and United States of Amcerica IFood and beverages 96.60
United Kingdom of Great Britain

and Northera Ireland Tobacco 100.0
Federal Republic of Germany and Switzerland Industrial vhemicals 96.6
Federal Republic of Germany, Switzerland,

and United States of America Othcer chemicals 920
United States of Ameriea and United Kingdom

of Great Britain and Northern Ircland Petroleum and coal products 1000
United States of Amcrica Rubbcer products W9 9
United Stares of America Non-metallic minerals 97 .0
United States of America Meuallic products (exeept equipment) 94,0
United States of America Non-c¢leetrie machinery 98.7
Netherlands, Spain and United

States of America Electric cquipment 920
France and Switzerland Transport cquipment 89.0

Figure 1,

licensing contract. This market concentration becomes
particularly acute in technology-intensive industrics,
which gencerally  demand heavy investment in fixed
asscts. For example, a survey carried out in Chile on
forcign-owned  subsidiaries having licensing  contracts
with their parent companies showed that 50 per cent
had 4 monopoly or duopoly position in the host market;
36.4 per cent were “perating inan ologopoly market
where they held a leader's position; and only 13.6 per
cent controlled about 25 per cent of the loval market, '

Another form of market coneentration rofers to the
very hmited diversity of sources of supply of tecimology
and capital thar developing countries seleet in specific
industries. Figure 1 above shows the pereentage of
royalties, profit remissions cte, reeently paid our o
forcign  countrics by Chilean licensors. The figures are
based on an analysis of 399 contracts.?

The countries listed in the table show definire
market destinations,

these forms of market concentration, and others
related to them, certainly affect the terms of licensing
agreenments. The terms, which include payments for the
technological contribution made to the licensee, are
largely influcnced by market conditions characrerizing a
fiven situation,

I(Z(IRI-'(), “Comportamiento de las principales empresas
industriales extrawjeras acogidas a la TF1. 258", publicacion
No. 9 A/70° (Behaviour of the principal foreign industrial
enterprises  covered by V1. 288, publication No. 9-A/70)
(Santiago, Chile), p. 16.

See G Oxman, "“La balawsa de pagos tecnologicos en
Chile” (The balance of technological payments in  Chile)
(September 1971),

Studies undertaken in the Andean Pact countries
on technology licensing contracts

An analysis of 451 technology heensing contracts in
the Andean Pact countries showed them to contain a
number of major clauses.

Export restrictive clauses

One of the most frequent terms included in- the
contracts studied concerned export prohibinen, Of the
451 contracts, 409 bore references to exports. Of these,
77 per cent explicitly  prohibited cxports from the
technology recipient countries while others permitted
cxports  only in - well  defined geographical arcas,
Contracts whose terms completely prohibited CXPOTLS, as
a pereentage of the total number of CONLRICTS, Were as
follows:

l’l’h't‘lltdgt’

Bolivia 77
Chile 72
Colomna 77
Fcuador 75
Peru 8Y

With the exception of Peru, whose figures were
inflated by a large number of cases belonging to the
pharmaccutical scctor, the pereentages were all in the
seventics.




I terms of ownership struciure, the following
pereentages were noted tor the vanous forms of cxport
restrictions (complete and parnal)

Percentage
Foregm-owned subsidiaries 79

Natonaliv owned firms 92

i'he pereentage tigure tor toraigi-owned subsidiarnies
imnted  significance control — through
ownership can dictate export possihihtves. Fhe figure tor

I~ of stiee
nationally: owned fiems indicated that the contracts of
92 per cent of them restiicted, i some wav oranother,
the export ot goods praduced by torcign technology,
Andean Pact
countries were trvimg tooitegrate ther ccononiics,

This occurred a0 the ume when  the

tollowmg the estabiishment ot thar commuon market, by
reached
technology
commerciahzation are largelv conditioned by the terms

II]A'I'LJ\IH).{ mier country [I\I\IL'. \grcclm'nts

between  governments i the case of
reached among privare fums whose relative bargaining
power asomsigihicant. Ftorts made by the Umited
Nattons Conterence on Trade and Devetopment and
amdndwal Governments to achieve preferential treat
ment tor che export of manufactured goods  trom
developing countries have also to be considered within
the conteat ot the market structure which £ rhnds such
exports through explicitly restrictive clauses.?
logv,

Techno-
industrial
development, has becone 1 major Ieting factor
development due to s commerenlization.

mdispensabre prerequisite for

Tic-in clauses for intermediate products and
their effects on import prices

\hrge percentage ot the Mndean Pact contracts
stdicd meluded terms which expliotly designated 1
purchase of mtermediates and capital goods tfrom the
~mic souree as the know-how, Of the contracts studied
m the chemical industry, and practically all ot those
the pharmaceutical industry, 67 per cent included te i
chioses,

Benetits for the frieensor and costs for the hieensee
should therefore include not onlyexpliat payviments
such s rovalties but possible mphen charges m the
virtous torms of margims from the concomitant or tied
se o other goods and services, In order to understand
the possihle magnitude of the effects of te-in elauses
technology contracts, rescarch was also undertaken in
the Andean Pact countries on the f.o.l. prices of
termediate products imported by licensees. Over-
premg was detined as tollows:

[y

In the Colombian  pharmaceutical industry, the
average over-pricing of products imported by 17 forcign-
owned subsidiaries amounted 1o 155 per eent while that
af national firms was 19 per cent. Phe absolute amount
of over-pricing for the foreign firms studied came 1o six
umes the rovalties, and twenty-four times the declared
profits, of the licensees. For national firms it did not
exceed ane fifth aof the declared profits,

Studies undertaken  m Chike on 50 products
mdicated simikar over-pricig. b Peru aiso, the mports
ot 22 pharmaccutcals  firms  indicated overpricing
rangimg trom 3 1o 300 per cent, Over-pricing was akbso
noted, although to a lesser degree, in other industries,
For cxample, e the Colombian clectronies mdustry,
over-pricing of - components tor television sets and
related products ranged trom 6 10 09 perocent. In the
sime industry. e Leuador, of 29 miported products 1o
were miported  at prices comparable 1o those  of
Colombia; 7 were over-priced up to 75 per cent; and 6
were, onaverage, over-priced by 200 per cent. Studies
made i the Colombian rubber imdustry indicated
average over-pricing ot 40 per cent and i the chemical
mdustry of about 25 per cem

Ihe halance of payments and fiscal charges resulting
from such practices can be extremely important for
countries  iImporting Fxtrapolatung  the
figures given o the cxample  for the  Colombin
pharmaccutical industry, which mcluded 25§ per cent ot
the imports of about 40 per cent of the industry, 1t can
e deduced  that

technology .

torcign-cxchange  pavments  trom
Colombia, us a result of o cr-pricing i this sector alone,
amounted to a figure comparable to the total rovalties
pnd for teehmology by all industrial sectors i tha
country.

Other types of restrictive clauses

Fo understand the meaning and possibilities of 3
contract 1t must be thoroughly evaluated. Very often
terms defined in chause A are condinoned or modified in
clhiuse B, Also, 10 avoid vml:mng local legslanion, ends
may be achieved through indiveet. but legally aceepred,
means. kor example, the volume of production, or
control sources of intermediates, can be affected
mdircetly through certam quality control clauses. Agam,
through control of the volume of production (which s,
permissible under certain patent Iegislations) the volume
of exports (which s ot permitted by the same
legislations) can be controlled,

Restrictive

chwses in contracts of technology

commercialization vary, For example, in Bolivia, of 3§

100 x foh prices on mportsan Andean Pact countries fo.b. prices in different world markets

to.b. prices in different world markets

"I-xpnn restrictive practices bave been observe d by the
Cavernments of  Chile, Colombia, K Salvador, tndia, Iran,
Kuwait, Mexico, the Phitippines cte. in the purchase of toreign
1cchnology. See ““Restrictive business practices” (TI/B/C,2/93,
31U December (96Y), pp. 4+ o.

(3]

contracts analysed (in addition to the export restrictive
and tic-in clauses mentioned above) 24 tied technical
stance to the usage of patents or trade marks and vice
versa; 3 fixed prices of end products; 11 prohibited
production or sale of similar praducts; 19 imposed




secreey on know-how during, and 16 tallowing, the
contract; 5 specified that any controversy or arbitrage
should be settled in the court of the country of the
heensor, Of the 35 cuses, 28 also contractually made
quality control the responsibility of the licensor,
Sentlarly, in Chile, of 175 contracts 98 had clauses
making the licensor responsible for quality control, 45
controlled the volume of sales, and 27 the volume of
production. In Peru, of 89 contracts 66 cantained
clauses controlling the volume of sales of the licenscee.
Some clauses prohibited the sale of similar or identical
producrs after the contract had ended. Others tied the
sale ot technology to the appointment of key personnel
by the lieensar,

The list  of  clauses  included  in technology
commercialization contracts and the impact they have
on business decivions prompt the question “'what crucial
pohcies are left under the contial of the ownership or
management of the recipient firm?”, If the markets for,
and volume, prices and quality of, what a firm sells, and
the sources, prices and quality of its intermediates and
capital goods, together with the kev persannel to be
hired and the type of technology used cete., are
controlled by the licensor, then the only basic decision
left to the licensee s whether or not to enter into an
agreement to purchase technology, Technology  thus
becomes a control mechanism for the recipient firm,
Such control supersedes, complenients, or substitutes for
the advantages of owning the capital of a firm. Political
and cconomic doubts that have been voiced in Latin
America coneerning the high degree of foreign control m
domestic mdustry can be properly evaluated not only
withm the foreign direct imvestment model but within
the mechanism of technolegy commercialization,

Policies on technology commercialization in-
cluded in Decision Number 24 of the Andean
Pact

In Becember 1970 the Commission of the Andean
Pact, having considered the experience of the five
member countries in purchasing forcign technology,
established a series of policies which, through legislative
procedures and institutional building, would regulate the
mechanism for technology acquisition. These policics
were presented jointly, and in accordancee with the
overall philosophy on, and procedures for, direct
forcign investment, Thus, the over-all direction of
policies on technology cannot be adequately analysed
without a concomitant understanding of the policics on
foreign investment. For example, progressive national
participation in the ownership of foreign subsidiaries
operating in the Andean market will enable national
investors to sharc in the usc of foreign technology within
the subregion, Ownership of a firm does not imply a

““Transfer of technology: policies relating to technology of
the countries of the Andean Pact: their foundations" (TD/107.
29 December 1971),

non-tunctional enjoyment of its asscts but control of |
and profitin, and from, their use.

Similarly, the technological and forcign invesiment
palicics of the Andean Pact can be understood properly
only if placed within the over-all cconomic formularions
and objectives of Andean integrazion. For examnle, the
scope otfered by an enlarged market, fomented by
special palicies, affects the opportunities open to, aind
hence the bargaining power of. the Andean countries.
This, in turn, results in the formulation of new policies
on their part vis 4 vis the rest of the worlid. Equally,
common planning by the five countrics, for complemen
tary 1oadustrial projects, affords the opportumty  of
collective bargaining with foreign investors and techno-
logy supplicrs,

An evaluation of these broader ceonomie issues andd
their underlying political bases would need much more
space than itis afforded in this article, A brict analysis
of the scope of the policies expheitly dirceted rowards
technology, however, can be given. The analysis is
divided into the following parts: (2) Istitutional
structure for the importation of rechnology: (b) The
management of technology commereialization; and ()
Complementary policies and programmes for the future,

(a) Institutional structure for the importation of
technology

Article 6 of Decision No, 24 refers to the ereation
of competenr government agencies which will regulate
and exccute all relevant policies concerning technology
imparts. together with the policies on foreign investment
in cach of the countries. In this sense, previous policies
in Chile and Colambia, through which the respective
Cammittees on Royalties  weie  primarily  dirceted
tawards balance of payments effeets, will be enhanced
to incorporate the much broader considerations related
to technology commercialization and forcign invest-
ment. For Bolivia, Ecuadar and Peru, Article 6 implics
the creation of a completely new government arganiza-
tion which was absent before Decision Na, 24 was
appraved.

These government agencies are authorized, through
article 18, to cvaluate and approve all contracts of
technology commerci dzation and those related to the
licensing  of industrial property privileges  (patents,
trademarks, industrial models and designs cte.). Thus,
Article 18 will enable the Government to strengthen and
complement the bargaining power af the nationally
owned firms by approving the access of foreign
technology to  the local market.  Similarly, the
Government will represent, in negotiations, the over-all
national interests in cases of technology  contracts
beiween  foreign-awned subsidiaries  and their parent
companies. In negotiations, as indicated by Article 19,
imported  technology will be itemized (production

manuals, factory specifications, know-how, technical
assistance etc.) so as to evaluate the contractual value of
cach, or groups, of them,




(b) The management of technology commercialization

The importation of intermediate produets and
capital goods in the commercialization of technology.
and dircct forcign investments, were identificd as key
clements in the existing industrialization programmes,
As formulated in paragraph (¢) of article 6, the Andean
Pact countrices will establish a control system that will
attempt to keep the prices of such imports within a
range close to that of the international market, By so
doing, monopolistic structures, resulting from the joint
transfer of products tied to technology and/or capital
imports, will be regulated. These regulations, when
applied 0 standardized imported products, will give
nationally owned firms important bargaining powcrs by
excluding prices of such imports from the negotiable
category. For highly differentiated products lacking
quotations in other markets, progressive national parti-
cipation in the ownership of forcign companics could,
through intra-company bargaining, achicve similar results.

Imported  know-how, according to article 21, s
compensated  for by pavment  of royaltics  from
nationally owned firms to their forcign licensors and by
increasing the profitability of foreign-owned subsidiarics
in the Andean countrics, Capitalization of imported
know-how, as such, is not permitted. Through this
process Decision No, 24 restricts the denationalization
of the ownership structure of local firms, In previous
years such  denationalization was achieved by the
capitalization of know-how for which royalties were
alrcady heing paid. As far as toreign-owned subsidiarics
were concerned, capitalization of know-how was leading,
among other things, to domestic tax reductions through
depreciation  “‘charges”  on intangibles and  capital
repatriation claims. Thus, in the latter casc capitalization
of technology constituted a depletion of the capital of
the host country through repatriation of “investments”
rather than a contribution to capital formation,

In addition, article 21 does not permit the payment
of royalties from a subsidiary to its parent or affiliate
companies. Such a policy, which is applied by various
countries, is based on the principle that the effect of
technological — inputs in a forcign-owned subsidiary
should be reflected in its locally declared profitability
rather than in the tax structure of another country.
Royaltics among affiliated firms enjoy reduced taxation
in the country of payment and could also achicve similar
terms for the overall system of a transnational
corporation. Tax avoidance and the political issues that
arisc when an under-declaration of true profitahility is
made are counter to the interests of countries hosts to
foreign-owned subsidiaries.

To increase the amount of information available on
the commercialization of technology, thereby ¢nhancing
the bargaining  position of the recipient countrics,
article: 49 ¢srablishes 4 permanent system for the
exchange of information among the five Andean Pact
countrics on  the terms and impact of technology
purchase. This constitutes the first step towards applying
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the “most favoured nation” principle in the purchase of
technology, which is directed at overcoming monopoly
rents  aceruing  from  market scgmentation  within
different clasticities of demand, uncqual availability of
information, and a varicty of degrees of bargaining
power on the part of recipient firms.

Articles 20 and 25 establish, for the first time in the
Andean Pact, a legal base on which to deal with
restrictive business practices resulting from the purchase
of technology and  the hicensing  of pateprs  and
trademarks.  Export restrictions,  tie-in arrangements,
control of size and structure of production, personnel
hiring, usc of alternative technologies cic., are regulated
by these articles. The  absence  of over-gll and
comprehensive anti-monopoly legislation, which results
from inadequate analysis of the etfoets of monopoly and
cconomic concentration in developing countries (whose
market - sizes are often conduacive to monopoly),
peeessitates specitic legislation dirceted towards restric-
tve business practices in the sale of technology,

Articles 26 and 54 contain regulations concerning
industrial property. The inadequacy of the present
patent system and the international agreements regula-
ting it (the fundamentals of which were introduced in
the last century when the circumstances and needs were
completely  different) indicate the need  for a new
approach. The interests of developing countries should
be protected at least in their own legislation,

Finally, Article 51 establishes the important prin-
ciple that any controversy or conflict in the purchase of
technology or in foreign dircct investment should he
treated under the jurisdiction and competence of the
national laws of the host country. (The importance of
this position can also be cvaluated in counter-proposals
offered hy international organizations.) Article §1 treats,
in addition, issues related to subrogation,

(c) Complementary policies and programmes for the
future

Articles 22, 23 and 55 establish the mandate to
approve a comprehensive legislative and institutional
programme on tcchnological policies by the Andean Pact
countries. The object of such a programme is to relate
policies on importation of technology  with the
development and encouragement of domestic techno-
logical activitics, This implies the setting of prioritics and
the defining of types of projects related to diverse
technological activitics. Such  activitics will ¢njoy
monctary and other dircct incenuves. There will be
institutional requirements for a systematic and con-
tinuous search in the international market for alternative
technologics, the establishment of information systems,
aid to domestic cfforts on technological development
and the creation of an appropriate infrastructure to
dircct and promote related activites, Of major im-
portance will be the cffect of the development and use
of technology on employment and on the exploitation
of natural resources in the countries of the Andean Pact,
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CHANGING ATTITUDES AND PERSPECTIVES
By a UNIDO Staff member

Carctul study of the evperience of developing
countties in recent years shows that certain basic
changes are taking place in the approach of these
countrics to the licensing of foreign technology. The
widespread fear of foreign cconomic domination, which
marked the 19505 and the 1960s, has diminished
appreciably;  the role that forcign  investment and
technology  can  play in the industrial growth of
developing countries is now generally recognized. At the
same time, there is a definite trend towards greater
cconomic independence, a trend that s reflected in the
increasing number of regulations affecting the extent of

foreign investment pernuitted in various industrial scetors.

Foreign investment and the inflow of technology

Traditionally. the inflow of technology to develo-
ping countrics has been an integral part of dircet forcign
investment. Such investment was motivated by the need
to find new markets to avoid tariff barriers and import
restrictions, to ¢xploit new sources of raw matcrials, or
to take advantage of a low-cost labour supplyv. Many
forcign corporations that invested capital in this way
tended to operate through cheir own branches and
subsidiaries, and often through their own markecting and
distribution companics.

During the  past  decade, however, developing
countrices have become increasingly concerned about the
cost of such investment, not only in terms of out-flow of
protits and dividends, but in the form of royaltics,
know-how fees and payments for goods and components
imported from parent companics. This concern has given
risc in many developing countries to a feeling that
ownership and control should rest with nationals as far
as possible. This feeling is reflected in the growth of
joint  ventures  with minority forcign participation.
Forcign investment trends in the next decade will,
therefore, increasingly be in the form  of joint
participation in local industrial enterprises, with greater
selectivity being excrcised by the developing countrics
that have achieved a high level of industrial development.

All these considerations may result in limiting
foreign holdings in new projects or in a gradual
reduction in the cquity holdings of existing foreign
subsidiarics,

In several developing countries, majority forcign
ownership in new investments is not normally permitted.
In India, for example, there is a list of industrial projects
for which, though forcign technology would be
welcome, no foreign capital participation is allowed. The

countries of the Apdean Group impose a considerable
number of detailed restrictions on foreign investment,
both new and existing. In the Philippines, majority
forcign investment is allowed 1o certain poncer”
industrics for approximatcly twenry years, within which
time it must be converted into a minority equity, unless
the period is extended.

It is not the purposc of this arucle to consider the
quabitative implications  of foraign investment
developing countries: it s emphasized, however, that 4
country’s policy with regard 1o such mvestment i hound
to have considerable impact on the manner in which 1t
acquires  its foreign technology. When technology
agreements are not hinked o foreign investment,
devetoping countries teid to exercise a hgher degree of
seleetwvity, For these countnies, then, it is important to
define how technology and know-how can best be
acquired, ahsorbed and adapred to local conditions.,

UNIDO's assistance with licensing

UNIDO is making great efforts to assist developing
countrics in estabbishing the conditions and institutional
framework needed for the acquisition  of foreign
technology. More specifically, its assistance in this field
is oriented tawards the creation of a mechanism that
would have both a regulatory and a  promotional
function in the procurement of forcign technology
through licensing In this context, UNIDO has been
requested to assist in a case-by-case ¢valuation and
scrutiny of proposed licence agreements.

A carcful analysis of prevating conditions and
technological requirements is made m advance for cach
of UNIDO’s technical assistance projects in this field.
The spectrum of technological requirements naturally
varies greatly from country to country, depending to a
considerable extent on the stage and level of industrial
growth,

Technological requirements

The  technological requirements  of developing
countrics generally involve the acquisition of composite
or packaged technology. In industrialized countries,
licensing agreements between enterprises are  usually
linked to the transfer of a specific know-how which
assumes a high level of expertise on the part of the
recipicnt. The scope and nature of the technological
requirements of developing countrics demand 4 much
wider approach that extends far beyond the direct
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Objectives of technology transfer

v applving o comprehensne and well-orented
approach to the acquisinon of foreign technology
developing
adeguaic to meet thar basic needs and direet 1t to covey

countries can ensure that s mtlow 1y
major technological and producnon gaps. o addion.
they can be more selectne in the choiee of 1cchnology
andrequire it ar reasonable cost ind on aceeptable terms
md conditions,

Meorhe same uime the degree of technological
dependence ot developing countries ias o be gradually
roduced. Grearer efforts will have 1o be made towards
adipriton and development of acquired technology as
wollas towards the establishment of focal rescareh and
daclopment acinaties,

To atanm these goals. cven partially - a co-ordinated
approach most be adopted by Governments, It s thor
responstitiey to desygn s pohiey framework sutticienty
u»lnpn'hcn\l\'c e cover atb aspects of the acquisition ot
fretgn technology,

Comparatnely tew developms Gountries hayve
comudered this subjeet - detail. In me 1 ot them, 1he
sommercial constderations tor the acguisn on of forcign
technology plaiva secondary role 1o policy ssues relatimg
o dorcrn anvestment or general contr wetual arrang
ments tor the estabhishment of mdinadua’ enterprises

In oany istanees, hcensimy agreements are
conducted o oan enterprise-tos arerprise basis. 1 he
prespective icensee, ansious o obtain modarn techno
fogyv on tavouwrable terms, s wwaatly fanuhiar with the
market and us porental Cost henefin analvses apphied
v local entreprencurs, however, relare primarity 10 the
ceononmies of L particular enterprise, and the decision to

conclude an agreement s usaally based on an expected
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Mechanism for regulatory control

Mam d('\x'lnplng countries have ostablshed nsiiu
tons dlong the ines of a bodrd of torcign mvestment to
corordmate the acquisinion of tor pn technology In
other countries. however, there are no SCPMITATC dgenCie s
tor this purpose, proposats are channetied through tie
vinous government ministries The advaniige ot having
A onstutuational ageney wathin the Governmie: s that

foreign proposals  recene attennon trom a body
cmpowered to tormulate a basicatly winform approach
The agency may be o sentautonomous hody wirh
consuderable power and  authonity, or
executine dgeney ot the

advisory tunvtions

Sepatite

Governnment, with Prmuan

I'he role of such an ageney s hoth promotionad and
regulatory. On the promotional side. s responsthiling
includes

(o Advsimg loca! cntreprencurs and - domestic

enterprises on foreign sources ot technology

(k) ldenufving  major technological gaps. taking
Mo accoum the exstimg manutactunng rechig
ques or goods tor which Tocal factor endow
ments are tavourable.

() Advising - local cntrepreneuars and - domestie
enterprises on negotaning and dratimg techno

fogy contraces and licensimg agreemenms;

fd) Servimg porennal licensors and imvestors as a
clcarlng house tor mformation on opportunitics
tor the estabhishiment ot locad CNLCTPrIses.

To crny out these tunctions, the ageney needs a
number of  techmcal and capert

dernled  know ledge

personnel having
and awareness, of growth and
prospects 1o the vanous industral sectors. Fhe ageney
has to work 1 close co operation with planming bodies
mons own country 1 order to corordinate 1ty activities

One ot s major roles s that of adviser on
negotations with forcign heensors and  supplicrs of




technology,  Although  the ageney provides  advisory
assistance to domestic enterprises on these matters, 1f 18
preterable that the actual negotiations be conducted by
the cnterprise concerned, and  not by the ageney,
because ot the pracucal difficultics ivolyed when highhy
techmcal  expertise i various  mdustrial
required. The mam considerations ot 4 hicenee agreement
generally oxtend bevond the assessment and review ot
the payments mvolved. They melude such Important
contractual features as aspects of technmical assistance
and restrictive and uem chiuses which may he ot
pai trcular concern to Governments,

sectors s

Another mportant promotional tunctuion ot the
mstitutional ageney isto provide a link hetween domestic
mdustryand  foregn industrial groups by keepmng
the  bnter mtormed  of developments  and licensing
opportumiuies within the country. Many developing
countrics mamtam mvestment centres inoindustrialized
countnies  tor the purpose of promoting trade and
myvestinent. Such centres could he even more usetul it
they were oxpanded o cover the tlow of technology
through  hcensimg, and to provide 1 teedback  of
mtormation op technologieal developments,

With regard o the regulatory function to he
exercised in the trunster of technotogy., the specitic
approval ot the Government or agencey should he
obtamed  before a0 contract s finahized . In some
countries. prior approval s required tor the release of
foreign  exchange  for  payments  of rovalues  and
know-how fees, In others, for example in those of the
Andean Group, fegal cnactments insist on Government
approval being obtained before any technology contract
can be acted upon, In a number of developing countries,
however, tis question 1y peglected and  lLitde or no
control s exercised,

Important features of technology agreements

Where there are considerahle hmitations on foreign
exchange. the regalatory function should be exercised m
such 1 way that the technology to be acquired s based
targely on docal mputs. From the developing country's
pomt ot view, the objecuve 18 1o maxmize local
manufacture within the shortest pertod of time, and in
somecases this aspeet tends o be over-emphasized.
However, foreign heensors should take into account the
fact that the technology o be transferred  should
preferably he related to an inerease in local manufacture,
On  numcrous  occasions, government  officials  have
expressed coneern about the unfavourable conditions
they have 1o meet to obtain foreign technology and the
Imited possibilities of selecting technologies suitable for
local needs and  conditions. Furthermore, they are
troubled by the varous restrictive and tie-in clauses
regarding  manufacture or sales that are normally
incorporated in licensing  agreements;  and by the
Quantum  of payments. A number  of developing
countries have requested the advice and assistance of
UNIDO on these matters.

Fhrough  detailed stndies condneted m v arious
developmg countries, it has been found 1hat a common
restriction and  perhaps the one most harmful to the
ceconomy prohibats, limits, or places condimons upon,
the export ot products manutactured under 4 heenee
agreement with a toragn company. A reeent study
conducted by the Umited Natons Conterence on 1 rads
and Development may be cited as an cxample

In Mcxico, 109 contracts coverng the use ot
patents. trade marks and unpatented know-how were
cxanmined: 104 of  them contamed  clauses himiting
exports. In 53 of these cases, the restrictions took the
form ot absolute prohibition: w13, prior  export
authorization was needed from the teehnology supplier:
12 had ¢ provision that exports could only be eftecred
through 4 given company: and 4 contracts had
price-tixing provisions tor exported products

Simudar situations have been tound many other
developimg countries studied by UNIDO,

Atthough 1t s dithicult to ascertam the conditions
under which exports should he permitted, or cven to
draw general guidelines for them. foreign licensors coubd
adopt a more hberal approach with regard to the arcas to
which the heensee s allowed o export his produces.
There mav be hitde pracuieal relevance, for Instance, in
msisting on exclusive export sales rights to all countries
tor a sophistucated and highly te-hnological product. A
pragmatic approach in respeet o non-exclusive sales
rights for exports should be carcfully considered as this
would greatly add to the sense of freedom of boih
government authonties and heensees,

According 1o the ticn clauses commonly incor
porated In many contracts, the licensee 18 required to
obtain some or all of his supplies trom the hicensor, or
the licensee must undertake o buy from the licensor
certam parts and  components that are listed 1 the
agreement. Where the licensor has reason to helieve that
the Government ot the licensee niay not permit a clause
of this nature, as s the case in Indi, the agreement s
tormulated m such a way as o preseribe the general
mwnvon, with a scparate supply contiact for such
iems. In-certain instances, the supply of particular
components and mtermediate products may become
neeessary. when such products can be obtained only
from the licensor. Although such cases are relatively
rare, the heensee would be adused o incorporate a
provision in the agreement for the continuous supply of
these products for at least the duration of the
agreement. With regard to the cost of such components
and intermediate products, it may be desirable to ohrain
an agreement for specific prices at the ume the contraet
is signed, allowing for fluctuations during its life.

Furthcrmore, the heensee would be advised 1o
cnsure that:

(@) The rechnology contract should include a
proviston that the cost of components and
intermediates supplied by the licensor should
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be based on mternavionally competitive prices
and that the manner of determining such prices
should be carctully defined;

(h) T'he “most favoured ticensee’ clause shoutd be
icorporated in the agreement with regard to
the pricing ot components and intermediate
products to be supplicd by the licensor:

tc) Where the heensor supphies bought-out conr
poncnts and mrermiedrate products, provision
should bhe made tor the price charged to the
ticensee to be the samwe as the price paid by the
ticensor, plus reasonable handling charges.

td) In subcontracting arrangements  where  the
hicensor s the manufacturer of components
and/or intermediate products, provision should
be made o ensure that the price 1o be charged
to the licensee for such products shalt not be
higher than the cost at which such tems are
entered 1 the books and  accounts of the
licensor at the next stage of production m hrs
own plant. In such cases, the cost entries i the
book of the licensor should be duty cerutied by
the company’s auditors and this infornuation
made available to the Lieensee.

By inctuding these provisions m the agreement, the
heensee: may be able to obtain better prices for
components or intermediates purchased  direedy from
the hieensor. He abo protects himself by obtaining
complete mformation on alternative sources ot supply
and mternational competitive prices, and, i prnciple,
by avording tie-m clauses where there are alternatives,

Generally speakmg, the question of remuncraton
and payment for technology is stilt determined jomtdy
v the heensor and the tieensee. There 1s a need,
however, to formulate broad principles and guidelines
govermng such payments. The guidelines should touch
on the basis for royalty computation: the pereentage of
rovalty  considered to be reasonable in the various
sectors of industry, taking mto account past domestic
experience and the experienee of other countries; and
the relationship between technology payments and the
extent of capitat holdings in an emierprise.

T'he conditons under which technology is 1rans
terred vary so greatly that a flexible approach s
neeessary. For the relationship between payment for
technotogy and the extent of foreign investment, only
general prmeiples can be laid down,

Conclusions

The  developmg countriey’ past cxperience with
technology heensing will have o definite bearing on the
tuture pattern ot mternational licensing. Carcful studies
conducted by UNIDO  and other United  Nations
orgamizations have shown that certain basic changes are
taking place in the approach of developing countries to
the heensing of foreign technology .
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Although they are becoming mereasingly aware ol
the role of toragn technology and mvestment, many
developing countries are examinmyg the implications
imvoblved i therr acquistion much more thoroughty than
m the past. The pranary matters of concern to the
developing countries are the wsues that ave an ettect on
therr national economy,

1t s important tor foregn companies mterested i
licensig thair technology 10 be aware of the wgnificance
of these changes and to understand the points ot view of
the developing countries. When potental heensors are
aware of such issues, licence agreements are not only
more practicable to enter into, but are also tar casier to
mplement.

Although the tlow ot technology o developimg
countries can take place on an enterprise to-enterprise
basis, it sult depends largety on the over-alt chmare and
poliey framework for foregn mvestment of the country
concerned, on the one hand, and on the nature of the
technieat knowledge required, on the other, Transactions
may be carried out through various forms of licensing
arrangements, with or without capital parncipation, but
the present trend for joint ventures in these countries s
towards a contractual arrangement comnbining toreign
mvestment and foreign technical know-how,

A market for technology that s prorected by
patents, marks or any other form ot semir
monopolistic control, is far from ideal for the developing
countries. The refatively weaker position of prospectine
licensees s aceentuated by the composite nature of the
technology that is normally required.

trade

Government atutudes i the developing countries
will be a further determining factor in hicensing
transactions 1in the yvears ahcad. Institunonal agencies
may be created speafieally to deal with this important
question. UNIDOs efforts are geared to assisting the
developing countries in the  establishment  of  such
agencies and to help them steike a balance between tharr
regulatory and promotional functions. More specifically,
the inflow of technology stiould be encouraged and
promoted so as to cover the gaps existing in the
technological ficld in developing countrics.

The fact that scelectivity is called for m respect to
the nature and cost of such transfer should not detract
from the basic principle that developing countries
urgently need technological inflow, and that efforts
should be  made to facilitate such  transactions.
Furthermore, it is important that decisions on forcign
proposals be made as quickly as possible. While 1t may
not be advisable to allow unrestricted  technology
transfer, it is essential that proposals be serutinized in
the shortest time,

Imported know-how and technology obviously have
an important role to play in accelerating the growth of
the industrial sector in the developing countrics: their
successful transfer through licensing will be one of the
determining factors in the realization of this growth,




HOW TO CORRECT
POOR PRODUCTIVITY

IN THE LATIN AMERICAN
TEXTILE INDUSTRY

A UNIDO expert advises . . .

Inspite of the low swages paid in the tatin Amenican
texule industry. the prices of textites produced in this
regron are extremely high on both the mternational and
the domestic markets. There are a numher of reasons for
this anomaly: the industry must purchase most of s
cquipment abroad, thereby incurring high transporta-
tion, assembly and customs charges: machine operating
tme s ansuffiaent; control of - production costs s
madequate; and quality control 14 poor.

Because  of the complete  absence  of locally
produced machimery i many cases, and the excessively
high prices demanded for it when it is available, it is
unlikely that improvenents can be expected in this arca
for some years to come. to a large extent, however,
productivity depends on the determination of the head
of an cnterprise, the quality of the management and the
general organization of the plant.

Maodernezation of equipment is no panacea for poor
operating cfficieney. It s only another measure, albert
an mportant one, which, it 1t is to be fully offective
obtainmyg the maximum return from the investment,
must be accompanied by proper organization  and
planning.

For the purposes of this article, modernization,
when apphied to management and Supervisory systems,
shall be referred to as the productivity of a plant.

A study recently carricd out by a UNIDO textiie
adviser assigned to the Ministry  of Industry and
Commeree n Brazil showed that without determination
on the part of the head of an enterprise, the
implementation of systems of checking, and refined
operational methods, a machine cannot produce what it
was designed to produce, and a warker cannot operate at
full cfficicney,

Plant design

Good design is essential if a plant s to operate
cfficiently. Many enterprises, which do not have the
expertise necessary to plan a new plant properly, often
assume that they will save money by sctting up plants
themselves without seeking expert help. Such plants are
invariably poorly planned and have to be remadelled
before they can function cconomically. {f the expertise

necessary to design g new plant is avaslable within the
existing structure of the enterprise so much the betrer,
but to attempt such design work without specaialist help,
from whatever source, is false cconomy, This s ane of
the reasons for low efficiency and high prices i the
Latin American textile industry,

Apart from the prehminary market survev, wlich s
the basis for any industrial mstallanon . the followmg
essential points should be considered 1 the technical
study which precedes actual construction work -

The most ceonomical size of plant that will
accommodate a production plan providing as
near perfect halance as possible between the
various manufacturing processes, the optimum
use of fahour, and the highest and  best
productivity levels,

Fhe  selection of machinery and auxihary
cquipment whose performance 1s guaranteed by
the manufacturers, taking into acconnt its price
and the level and quality of production it
offers. 1t goes without saving  that cheap
machinery which suffers from frequent mecha:
nical breakdowns can cause serious aperating
losses. 1t should be added that the instatlation
of an  air-conditioning system  suited  to
prevailing climatic conditions will make an
obvious contribution towards mereasing the
level and quality of production,

Plant fayout which permits the maximum
utilization of staff and reduces waiting time and
unnecessary  handling s desirable and  wil)
accelerate production rates. This design should
also be  flexible cnough o allow  future
expansion to take place without interrupting
production,

Raw materials

A plan for the selection of raw materials should be
drawn up prior to plant installation to ensure their
availability in sufficient quantities and to assess their

quality and suitability. The organization of the plant
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should be such that the best possible use s made o1 the
raw materials, Cortam measures nny he taken i this
respedt

Strict supervision of waste at each stage morhe
topenimgand o picking,

roduction  process
I

cardimg. drawing our combiog gt ) cred

must be carvicd out

Quahity mnst bhe sostematcally controlled
cach stage o the praduction ot both miter
medie o himshed produces This shoold
rostit i the achioveniont of the hest possible
end product quabion with anmercased markct
vilucoand o substantal merease in production.
Ihe good quabiy of cach marmadiate produoa
tacthtates the ctticent working ot the machine,
reduces stoppages and breakages and resubis in
meresed craal madhine operating tme In
ovder to curry oue thie qualite control the
tollowmgare required a0 liboratony
cqulppcd with astruments to citeet miter
medate controls with the mmimuam ot delay s
so that results can be rapidly transmntted to the
respective  production departments. and (b
fiashied tabre nispecton machimes to produce
mimediate reports on any detects obsernved angd
transmat  the

findigs 1o the  vesponsible

machime operator tor mmedite action,
these mstaliations obviously entanl supplemen

taryamvestments  and  operating espenses,
tlowever. they are oo very Lirge degree
amortized and rapidh oftset by the mercased
vilue ot the end product and the mercased
production levels deseribed above,

Stocks of  raw
finished products. should be supervised i order

matceridls, mrermediate and

to avord mterruptions m supply . which wonld
paralvse  production, or excessne stocking,

which would tic up too much capital

Fquipment

Fhe cost ot modern machimerny s now so high that
ooosential too make manimum use ot itomoorder 1o
reduce as much as possible the effect ot s amortization
onthe cost price ot the product. One of the reasons why
textifes trom the Far Bast are sold at very dow prices s
that texale machiners i this arca s kept in operation as
much as 8,640 hours 4 vear. which  reduces  the
mphcations of fixed charges (o a minimum,

Contruous working seven davs a week, s not g
penenal practice i tatm Ymeriens Fhe normal day shaft
s T2 hours, aght shitts work o halt hour less, Manm
hours ot useful work are thos lost 1t s not uncommaon
tor plants 1o operate a two-shite system, bt even those
operating three shitts often wark oniy 6,000 hours o
vear. Other plaows have arvanged thar shifts w such a
way that they can operate up to 7,200 hours a year.
Nevertheless, even taking mto account vacanons of
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twenty workimg davs aud other hohidayv s, 8200 oper
g hoars a vear should he possible and s desirabie,
Plants  cquipped with - motern machimery should,
theratore, endeavowr 1o arrange ther sehedules so than
tamr cqupment s ased either contimmonsiy or as nen co
10 s possihie

Fo work towards thes poal o eoncccssany to prow

the tolowmg meplaint organizaron

Machme stoppages. borb voutme crecdig ol
removig, the machme mputs o ourpusy, !
ocaasional tmechanical break down. bieak rge
ot nuaterils. anerruption ot snput supphies and
openttive absenteesnn, must he stalv con
troleds I the former case supervision makes it
possible o ensure that loadimg and unloading
operanions do o got exceed ihe standards tised
for obtnmmg the best possible outpnt - (he
Latter oy pe shoutd T totathy ehimmuted.
Provenuve mamtenance. i accordance with thic
machime manubacturer ~ mstrnctions. should he
carned out regularhy,

Stocks of spare parts hept m stores stonld e
caretullv registered. Fach part should have
mnanum and masimum devel for e stockmg
clearly  mdicated, whieh - must be o closely
supernvsed to avord the tvmg up of excessin
capital,

Stocks of raw nuaternals should be controbbed (o
provent stoppages caased by Lack of mpurs 1o
the machimes

Oahiny
minmze stoppages caused by breakages

shoutd be contiolted i ondar 1o

Manpower

the personnet coploved e plant must function
as ctticiently as possible To this endo s essental tha
moorgamzanom] diagram be drawn ap tor the 1wl
Babour foree. Manuaks deseribing the tunctions of cach
indwidual moas much detal as possible and precisely
detimng s responsibifities shoubd b preparcd Fhe
organization should not be stauc, but shoudd change m
response toomereased prodactnvaty the sesades o studies
o methods and the development ot the plan

Fhis muakes 1t necessary to establish e every plan,
whether at be a spmnery or a verneally megrated
aperation. . permanent vocational traintng department
closely himked toa methods study serviee,

the vocationad tramimg department s responsible
tor tranning workers by umitorme methods. bt very
rinportant to standardize working methods and ensure
that cveryone who does the same job does it the sanwe
wav. The cconomie etficieney ot the plant will thus be
cnhanced and pay  caleulanions simphitied as workers
with the same duties, expending the same amount of
cttort, walh be paid the same wages. One of the olyectves
ot umiform vocational tramming s therefore to achieve a
tair rate for the joh




I utany cases, anagement considers that the
rearmtnient ol workees tramed by vocatianal scliools s
snHiicient to ensure poad productiviny and negleat
follow p waeh meplang Tranming,

Wahour this vddinnosnal trnmg foswcoer they wall
be vmable 1o vdneve 1l team spiie anormuy ot
work that e prarcgimsires of hgh produciaty . ihey
will dsor be anable oo mprove productomn co tore
workorshphced by acanai o

e vvaational tennang hpartne e ~should b
stpplemented b rady sorsec whieh swoubd ko p oo
ot watch on nnd scck acane o 1edin g rhie time
e movenient conbved e work e owondd also ke P
check anmon o, stoppages and s e Findigs o
these chechs woath

sugpestrions tor amprov gl

methods nsal, 1o nanagemaent s Fhe vocational Laming
l!«|\.ll'||ln||l must take o tceaunt supgestions fon
miprovement. once they b hoon approved by the
dopanment headss nking 1the pPproprare Chonges s
ey noanuals and g workors s quickic s
I\l‘\\||‘|(

e tetivities o 1 hy PN ocs ol g
dopartmom shounld e hireerad ot iy tovd shop
thonn workers, bt tone s thon mmsediate NULSARINIEEN

Thic deparimaon <hould alan st the e partment
Bonds and engrnears e e plant ro keep abraast ot
cirent rechnalogacat developments Iy provisdimg thom
with v dante dov ument yton and mternational techi
b rcviows o ther tield e ean also help by organizing
sorms bon the statt on .nl.lnglnglnr then participation
oother saminars and by areanging tor them ool
abrecd o sy mteraatomat testde machinery s

|RTREREN

General organization of the plant

The contols and stinlies deserihed above Bave no
viine it mbermaton at all lavels of the Compuny
structure s ot properh commumented. Dikewise,
high devel vt paoducovay will nor ensure the prosperit
alanentapise b s commeranl OFEINTZdtion s
|n.n|u}ll.\l\'

e  supplementary aspoects ob the mcasares
recommendad above relare, tharctore. to 1he goeneal
structure of the enterprse and can he sumaarized ander

three mana hy adings

Covtmmiinication  of  uttarination. 1'his FeqQuires
Poerece planimg, sereenimg and summarnzing of mforma
Donand data tor ulionmate caommumeanon to the head of
the enterprise e the torm ot g “fog baok” contaming all
the miclligenee he necds 1o lay down general managenal

vindehmes and tar aakimg decisions

Coutial ot prodection cosiss This s usually the
werk pomt i even the hest argamzed of cnerprises, .\
choeek nakes 110 passible ta determine the proficabihiey of
cach ot the wems prodaced and. cansequently, to draw

np prmluylmn Progrannumes t‘(’llt‘t‘ll[l'dllllg on the nost

proficable. 1o also makes it possible to aseertam, and

correcr weak pames gy operanond process Fonally i
constitutes the hasis Tor 1 termimng ot sabes proce ton
the produgts,

Contob can be estabhished Tn v iogs ncans, e
N ones lum}l mdustrial or iyl I».nllxlwr;-um_
ared hdgetary contnl

Budpetre connol muakes i possible T o o
simples detaded vty sis ot the ietors iecting the comt
at the produet ot cach Processme stapc and provides
bt giechiv and requenthe oo weekh,
«'(\Il'('l'

By ostadving the protic o e s byt
cranpartsen ot ol ovpenditee el e standans
ertabhshed tollowing M esiator ato spe it plant
vorshions and catmpient. s pasablo vo alloay 1he
vh'\rlnpnnni of He ontarpr s o continirag s ot

o detamme the rate ot proteadaline thar ey

oapected ot oI the timal coadvss, this s POrE
working acconnt il sosnbis o whe b apee o alanhy
crthe dhiet enecatine s odoek

Cottiie il o e Shen e b v
eondustonl Coamrerpoee I solves Beanent andd

sepulr comtres betwe o the salos il peadneton
sorvrces vl ponodic anaivses s fost onge 1 montho ot
~tochs ot tamshed products it motenals cetaring the
munutaciurmg process mooondce o onsun the moss
complete coordmanon possible,

Commercal sorvices shoubd kiow the mesalts of e
production price controbs m ordoer tohe bl 1L Promot
sales ot the most protichb rems

P ot Nmerica, 1t s vers obien ound o 1l
distrihution svatems tor oraditonmal st al products
fpamanhy texnles e outdared and e beo saeted

I\.‘lHIt'I'Il "I"\'“(Ill’” FedUraements

Conclusions

The  biregoang deserpuion ot the conditions
necessary for oan mprovemaont o the Tanm Amaoncan
texttle mdosty s tar trom exhaustine but o shows that
it the heads of cnterprises e determimed to et on
certam hasic prmciples, s possabile o nstorm the
mdustry o 0 dvnanne one that i comnla

substancally to the ceonomi develpmant o the
region,
It s wntortunate than he testh mdustry

gonerally - looked  upon oy tadiond” and e

davelopment neglected o tavour of ihe o called
“vanguard T mdustries,

Madermzatuon ot this mdosoy wadh vognd 1o oty
management and cquipment. will help et plinv an
actae role momeernational trade and o mprove the
standard at hvmg locally, Governmonis should consider
this indusiey when Tormabaomg thon mdestral policies
and assistomoas mprovement by oncadmg e then
programmes tor andustial development tiethies 1o
mdustrinhsts who wish to comert thar plants it

dynanne and etficient undertakimgs,




ke any new and revolutionary mannfacturing

coneept, nunenical control (NOY mtrigues many

people o the mdustries o which i mght be
applicd. but because ot this newness, misunderstandings
and musconceptions ¢xast coneerining s potenual tor
any company. mdusiry, country or region, Some beheve
it to be the final answer 10 every machiery necd and
the kev o instant andustriabization: others think it
overrated. NC s none of these, however, 1t s not a
curcall but nather s ot overrated e s potentally
apphcable to the vast maoniy of - metiiworking
operations, i both developed and developing countries
However it aced not should norand cinnot, replace
comventional machind tools mevery operation,

he use of NC, which s otten reterred 1o s the
second industriul revolunon™ s expanding contmually
throughout e world. Though N had s first pracnical
apphcanon mothe metalworkmg mdustry over 15 vears
e mcthods and machinery are sull very much i tlus
moosighe set ot standards has vet bean established, nor s

kv that much standardization wiil tahe place m the
St tutwre, munmly because ot the mherent flesability of
the svstam Phe work e be done imoindiduat plauts
determines the torm tihen by NC regardless ot othe
tactorns.

By detiminion. numerical comrol s a techimque ton
umn'ullmg machime tools tor other processesy thiough
commuands given i syaabolic tornr on g punched tape.

Fhe usual way to setup an NC operation is to study
an enginecning drawing (or other mathemartically precise
specttication) and determine what actions and reacions
the machine tool will have to make to produce the
desired configuration, The person who makes this anatvsis
and works out the commands to the machme tool 1y
commanly calied the “part programmer”™. His commands
e punched o a tape in a code which the machine
control umit (MCU)Y can understand.

Fhe punched tape is then aken to the nmachine and
toaded onto the MCUL At the command of the machine
toot operator, the MCU reads the code and causes the
machine tool to follow the instructions as they appear on
the rape. justas if a human operator were controlling it,

Smee the same tape may be run over and over again,
the machine can make any number of identical pieces
trom the one code. Thus, though there are some
exceptions, NC is mainly a tool for volume production,

However, volume production does not necessarily
mean mass, or large bateh, production. NC, by itself, is
not likely to replace transfer hnes, automatic machine
tools, or other automated methods that are economi-
cally  used today to produce large batches. It s
essentially of value in small batch production, and that is
what makes the coneept  particularly attractive to
developing countries where the ahility to produce one,
two, three, ... 20, 30 or even 1,000 1dentical picees in a
batch 1s cnormously significant and useful. With a simple
group of pre-programmed tapes and by controlling the
sequence and number of times cach is read, itis casy to

i

Numerical Control for Developing
Countries
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NC makes even
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easier and cheaper,
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produce, sav, six items of one contiguration, ten of
another, and 100 of yet another. This 1s true flexibiliny
in the scheduling and loading of machine ols.,

When this possibility of flexibility in bateh size and
configuration i considered against  the  tact  tha
8 per cent of the worlds metalworking production
consists of batch sizes of 50 or less, 1he true potential of
numerical control can be readily understoad.

A further advantage of NC s that 1t s casily adapt.d
to engineering changes. As most such changes attect only
a portion of a metal part, they require changes i only
portion of a tape.

These  three advantages (flexibihity, small batch
production and acceptance of engmeering  changes)
should be appreciated by everyone i the metalworking
industry.

Numerieal control s not some tuturistic theory . inis
already a pracucal reality i thousands of plants, Ity
mplications and ramifications are such that developing
countries now  building mcetatworking industries must
seniously consider it m their plans. Indeed. any industry
or country that now invests in only comventional,
standard machine 1ols will find reselt at least 15 years
behind  the umes on the very dav 1t goes into
production.

This 15 Just as true for the developing countries as
for the developed. Yet there is 2 common beliet that NC
15 too advanced and too complicated for introduction to
developing countries at this ime, However, waiting for
the local metalworking industry to catch up with NC
may well Jead to the foreed replacement of relatvely
new cquipment. Not enough thought has heen given to
what a planned training programme could do to remove
these complications. There s no reason why a
developing country should start out with a metalworking
industry 50 or 100 years out of date; on the other hand,
a developing country cannot be expected to work
immediately with the most advanced and complex NC
units on short notice without encountering problems. In
simple terms, no onc can properly use what he does not
understand.

Every country, developed or developing, should find
its own starting pomnt for the introduction of a
numerical control programme that s both comfortable
and acceptable. Thus, no two companies, industrics,
countries or regions need necessarily begin in the same
manner or at the same level.

There 1s no defimte set of prerequisites for the
successful introduction of NC, nor is there a magie
formula that can infallibly determine its potential. There
are, however, simple questions that can be asked in order
to determine whether there is a potential for NC:

Does the country now have a metalworking
industry?

> Is this industry dependent upon machine tools
which produce chips, as oppused to stamping,
rough forms cte.?
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Does the nechming consist to some extent ot
didhing nuthing  turming. hormg. punchig.
Thinic cattimg ¢t -

Iv some portion o the production on these
machme tools o sl batehos e, TOO op

s>

Voo cngnec o dhanges now common o wailt
thare Bean marcasg nunmibes ot thom e the

tutorg -

Hothe answar was “ves™ o cach of the above. ther
~ L good potential for N

Remammg steps o estabhish the parameters tor an
NC machione tool imdustry would entl the collection of
such data s machine ool imentories, current
product.on hatch siees, product dinersiy within ginen
mstathitions cres Fach o these mputs would be erthe
Cprotoor con”s Lp oo s stiges hewever. anly
generahities have bhean discussed. it s now BECONWANy 1o
Jdetermine specthies such as personael, markets, raw
nuateriab supphv, maancenance and epar. and powa
supplyv. When these have been determimed. it becomes
constderably casier to tod the best way to hegm an N¢
Progeimme.

Fheve o not much e the tcid of numerncat control
that cannot be trught. Fhough the state ef the e does
evtend to advanee:d computer installations, metrological
cquipment. clectronies et does not have to hegin at
thi level. The mtroduction of numencal control into an
mdustry s more closelyv ted 10 the abiliey and
withingness ot those m the mdustry to fearn than it 1o
thar abiliny 1o wark metals with machie ool

\daevelopmyg country with absolutely no metal
working skifls or knowledge will find it hard 1o
mroduce numercal control, Tt possible, but the
terching programmes have o b exvpanded 1o mclude
basicirming,

However, people wath no metalworkimg hackground
oroaspenenceare ceonomicallh and - suceesstulhy
produciyg dccepable parts on mumericatlv: controlled
nmachie tools. This s most often accomplished by
recognizing the operaton” capabilities and adjusting the
ssstem o allow them 1o bhecome productne m
meditehy s Vhewr skills can be upgrided Tater,

s tvpe of adjustiment suiting the svstem o the
workers v not restricted 1o the developing countries.
Many developed conntries are bemg Tereed 1o make the
S compromise o compensitte tor the shortage of
skilted Lehoar cansed by tie reluctance ol soung people
toenter the mcl.ll\\nrk!ng mdustry as apprentices

Davelopimg  countries than possess conmventional
machime toolds Alrcady have the nuanpovar base for NC,
Fhis s true cven ot the cxisting plant s not Bemg used
citrenty . Some o the better educated personnel can
be tramed as part progroammers and . preparg tapes lor
NC machmes.

In thiy article o far NC o hus een treated as
|n.lllul.|\'(ur|ng umu‘p(, not 1St another machine tool.
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Face of an NC control unit. Note the program tape loop vivible
in window. This is the beart of the system. All the knobs and
buttons are for tool changes and Jor mak ing minor adjustment s,
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Cross-section of complex metal part that NC lathe can make routinely and wdentically in small or large batches.

Sometnimes the far s expressed that irs ramifications
will upset and dislocate the various groups that make up
aneengmeermg or nmanafactunng organization, NC can
mdecd attect the tancuons of the design engineering,
ool design,  production, scheduling and inspection
departments, In tact, the only departracnts of a plant
not attected by a total NC mnstallation are the food
serviee, medical serviees and plant security,

However, the installanon of an NC system does not
have o resulcin major changes and the re-shuffling of
Lirge groups of - people. tdeally,  management  will
meroduce the coneept smoothly and integrate it into the
plant with o nummmam of delay or difficulty. How and
when to make additional changes will be o matter of
imdiadual chaee, based on experience and needs. Any
hidden factors or pitfalls that show up can usually he
taced directly to the person or - persons who
mvestigated, evaluated, seleeted. cconomically jusnficd
and hought the equipment.

Numerical control can be introduced one step at a
tme. A general understanding of the concept i relation
to a partcular sitwation can be acquired i a two-day
tamiharizauon course, ¥ this indicates that NC has
potental, 1t can be followed up by five days of more
mtensive fannhanzation work. It it sl appears likely 1o
be successtul, at takes only two more weeks to learn o
mvestigate, evaluate, seleet, organize and implement a

system. Nuaturally, the various operming  personnel
within the plant will need considerable iraining, but this
can be detailed beforchand. Allowing a six- to cight-hour
training period per day, a team of two or three persons
can go from point s¢ro 1o mastery of 4 complete NC
mstallation in less than cight months, cven taking imo
account the considerable time needed to - review cach
decision and to collect data and information,

Traming can help 1o avoid the type of mistakes
made in the past by those who first entered the NC field.
the most common  crror was  the selection, by
companies, of a relatively simple NC machine “to learn
on”. One of the first things they learned was that the
machine they had selected was the wrong one for the
work they wished to do.

Trainmg for numerical control has advanced 1o he
pomt where potential users can be helped 1o select the
right personnel tor cach of the various asks 1o be
performed. Thus, the user can employ lis trained
personnel with - greater etfiaeney. Special - corres:
pondence or home  study  courses, pre-testing pro
grammes, audio-visual technigues, and combined class-
room-consulting progrimmes have all heen developed tor
NC traming, Vhese flexible traming methods make 1t
simple for anyone terested mo the metalworking
mdustry 1o invesnigate the potemial of  numenieal
control,
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A tape-controlled NC latbe at work. Note three finished pieces to left on floor, anotber on machine. NC unit, with tape visible in
wimdow, is next to lathe on right. Tape program automatically changes tools, moves work piece while operator stands by.

NC has proven iself to be an economical
proposition. In the developed countries there are now
such NC derivatives as computer-aided design (CAD),
computer-aided  manufacturing  (CAM), and  direct
numerical controt (DNC),

Any country with a number of gencral purposc
machine tools should investigate NC. A system s
avaitable which attows a country to carry out an NC
mvestigation with only two men. These representatives
make a fair and impartial study of the potential of NC
and, at the same time, acquire a basic training which
helps them, in turn, to become trainers, shoutd NC prove
to be cconomically justifiable, They can then help
management  and  operating personnel to make the
transition to NC smoothty and easily.

This two-man team will be able to adapt the training
to the local educationat system and industry so that as
NC grows the country will have the trained manpowcr
nceded for the expansion. The team will also be
responsible for maintaining a centrat NC information
centre. This is important as some of the greatest
problems in numerical controt have been ercared by
short-range dccisions based on inadequate information.
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A proper and carly understanding of the potential of NC
can help avoid these problems.

This team-training system is based targely on
correspondence. Naturaily, the team members must see
NC equipment in action, but a littie preparation makes
the viewing that much more cffective. No devetoping
country should feel ohliged to take a path identicat to
that of any other country; the system must therefore be
designed to meet the conditions existing within the local
metalworking industry and the geals that have been
estahlished for its development. The system should fi
the country; the country should not fit the system,

The questions that now arise are: Where is the
starting-place? When buying NC machine tools is it wise
to seleet a particular type of machine and then attempt
to justify it cconomically and understand it? Or s it
hetter to study NC and try to apply it to a particutar
type of machine?

In reality, ncither method is the most efficient. The
most practical, workable and least time-consuining
approach is to gain an understanding of the over-alt NC
concept and to apply its principles to a particular type
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NC lathes at work showing yet anotber design and make of control unu.

of machine tool. This machine may not prove o be
ceonomically justifiable, but it will provide ihe practical
knowledge necessary to make satisfactory evaluations in
the future. Some study of the theory of NC s also
required.

As mentioned before, an entire programme can be
completed in about cight calendar months. Some have
been completed in less than four, however. It need not
necessarily be a full-time job for the team setting it up
but can be scheduled according to the time they have
available. Naturally, if they must approach the plan on a
part-time basis, it will take longer.

The way to get from the present state of the art o

NC is through training: traiming that has been proven
and applied to a wide range of situations, training that
corresponds  to  the  current  situation  within cach
country; training that 1s structured to help the team
members set up a continuous training system for a
particular industry and cducational systemy; training that
teaches a variety of possible applications.

The potential of numerical control is cnormous. ht
may not be the answer to every probiem m every plant
in cvery industry in every country, but its capability
should at least be investigated. As ats potenual for the
future is becoming cver more obvious, no industry or
country can afford to neglect it.
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it retards s cvaporation. In oaddimon. the resultan
blachened suriace of the trearcd area absorbs miore ot
the swinter san's warmith than nutrcated sand. and helps
provmote new prowth,

Forestry Departient, Ministry of Agrculture, Uripoh,
Libyan Arab Republic




SYNTHETIC IMAMONDS CUT LOSSES

Two new  cuttmg ool mserts designed 1o cut
warld’s  toughest
materials at high specds but wath hude
woear have been devcloped by scientises av the Generat

through  the metals. atloys and

CONPosIi

Plecrme Roscarchand Bovclopment Ceonter morhe Unied
States of Ameriea

Made bom tmy avarals of syntherie diamond or
cubine boron mterde, ahe hardest materids known to
oran. the et promse to provide the metalv orking
and materalbremovd mdastries woith dranmatie ginns m
productioty,

Atter vears of rescarchs General Flecine sciennists
hine dcnmed how o process these ervstals o g
pracically andesuuctuble polverystathine “compaet”
backed Iy cemented carbnde base. This Teprosents Jd
major breahthrongh i ugh pressare, high-temperature
technology o field mowhich the saennists have proncered
tor more than two decades, In 1955 Goneral Fleetne
annoanced the tirst rcprmhn'lhl(' process for \)'IIIh('Hk'
drmonds, and the company began making and setting
damond abrasives twoyears fater,

the  svnthesis ot industrial - dramond  abrasnes
requires the simultancous appheation of nearly 1 million
pounds of pressure per square el and temperatures
above 2200 1

cuttmg tool 1 smilar process had w be dc\L'lupcd,

bo crcate a single diamond “compact”

Adter the compacts have been tormed, they are
processed o trangutar. round. or square shaped
mdesable anserts, Compact 100ls msizes rar ging trom
one guartor to tve-crghths ot ananeh hanve been produced
mothis wany,

Although the new mserts are not commeraiathy
avalable vet and no price has been estabhished, sample
quanuties are bemg manufactured for use in extensive
tictd testmg operations, Phese tests have demonstrated
that The new toods have cutting speeds up to aight tmes
taster than those ot conventional, carbide metatworking
tools when nsed on aboyvs that are normally ditficub to
machme,  In machimmg  certam  abrasive composite
maternals. they fast at feast a thousand times longer than
carbrde tools,

General Flectric Research and Development Center,
United States of America

BOILLING NITROGEN KEEPS IT COOL

A complete retfngeration system consisting of an
msulated tank and an inlet pipe for filling it with liquid
mirogen has been developed by British Oxygen, The low
temperature s maintained by boihing liquid nitrogen,
Fmpty, the equipment weighs only 20 1bs. It holds
BObs. of hquid nitrogen. Apart from the daly refill
there 1s no mamtenance required.

British Oxygen Company, Hammersmith House, Ham-
mersmith, london, W.6., England

Flames from a blow-torch bave no effect on this new cutiing
tool insert developed by sciemtists at the General Flectric
Research and Development Center. Fabricated from thousands
of timy crystals of cubic boron nitride, 0 material second in
bardness only to diamond, it can machine superbard metals eight
times faster than conventional cutting tools,




Industrial Inquiry Service

Ibe  UNIDO  Industrial bnquiry Serviee  receives
requests from developmg countries for possible solutions
to w wide variety of wudustrnal problems. To give readers
an idea of the range of the topies covered., caeb issue of
the hndustriat Rescarch and Dey clopment News carvies g
selected hist of questions recently recewed by the Serviee
neaddition to an answer to a specitic mquiry,

Readers are wnvited 1o write 1o the Industrial
Iiquiry Serviee for further wformation on answers to
any of the questions published below. or to subiuit
tmquries on sintilar or other industrial probles,

An anquirer in Peru requested mformation on the
industrial manufacture of plaster from limestone (X
2786 87). The following is a condensed version of the
rephy received from a consubtant in Israel,

Plaster

Plaster. 4 matenal tor finishing interior and exterior
walls, 18 made of mortar consisting of a binder and fine
aggregates. The usual compasition is ime, sand and
Porttand cement, in different proportions, depending on
the strength, water absorption, permeability and rain
resistince required. Synthetic resins are also being used
as binders instead of lime and cement,

Limestone as such is not a plastering material and
plaster cannot be made from it alone, Limestone serves
as a raw material for the production of concrete
aggregates and burned lime, in the chemical industry,
hme is used extensively as a neutralizing agent for acid
residues or wastes, as it is one of the cheapest alkalis
available,

Lime is used in the building industry for the
manufacture of bricks, blocks and mortars, Sand-lime,
bricks and blocks are produced from lime and almost
pure silica sand. Light building stones, blocks, pancls and
other building elements are produced from “Ytong", a
product made from lime mixed with ground silica sand
to which water and small quantitics of aluminium
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powder and sugar solution are added. The MIXTUre is cast
m steel moulds and cured under steam pressure at
10 12atm. A number of other products, known as
artificial stones, are produced in small quanuties from
hime combimed with binders and additives, Lime s
widely used in the ime-soda process for water softening,

Lime burning

Limestone s widely available, sometinies as pure
CaCOy 1 the form of marble, and sometimes as chalk,
but mamnly as common rock contammg small quantities
of sihica, alumma and iron oxides. By calcining limestone
containing over 97 per cent calcium carbonate, high
calowm or chemical lime s produced. H the rock
contains MgC0 5, hime contamimg magnesia, or dolomitic
time, 15 obtained on burning, 1f the content of silica and
alumina in limestone excecds 8 per cent, hydraulie limes
result. Depending on the quantities of these oxides and
the calcining temperature, “weak ™ or “strong” hydraulic
lime s produced,

Two mam types of kiln construction are used for
lime burning. shaft and rotary

Fuels used in fime burning. Most fucels can be used: coal,
coke, wood, ol and gas, The type of kiln selected
depends generally on the production capaaty desired
and the kind of fuel available determines its precise
design. For  production  capacities  of less  than
30,000 tons/ycar, shaft kilns arc used. For capacities of
between 30,000 and 100,000 tons/ycar, shaft or rotary
kilns are installed. For higher capacities, rotary kilns arc
used almost exclusively.

Generally  speaking, for an  cqual production
capacity, a rotary kiln requires more fuel but less work
per ton produced than a shaft kiln, Rotary kilns are
highly instrumented and automated; shaft kilns require
more skilled work. Investments in rotary kilns, at cqual
production capacity, are higher. The highest production
capacity  so  far achieved for a shaft kiln was
150 tons/24 hours but there are rotary kilns producing
1,500 tons/24 hours,




The smallest lime kiln, the so-called intermitient
ticld kiln, s fired with boscage, wood or oil. Such a kiln
normally  produces 30 50tons of lime per charge,
ivolving not less than 6 daysof work tfor 3 4 workers.
iwo days for charging and building the kiln: 35 days,
around-the-clock, for burning the charge: and one day
for cooling and discharging the ime. The tuel quantity
required for burningone ton of ime is about 2 million Keal,

Another good, small hme kiln. the Fllermann, is
fircd with oil and produces 12 16 tons/day using
160 165 kg of ol per ton of ime,

Shatt kilns capable of producing around 50 tons/
dayare numcerous and come in a variety of designs,
accordmg to the type of fucl used.

Ihe mixed-fired kiln uses ¢oke or other solid fuels,
This kiln can be operated with forced or indueed
draught. Somctimes the coal available is casier 1o use in
gasificd form. In this case a special apparatus 1o produce
gas trom coal is erected and the lime kiln operated as a
gas-fired shaft kiln, Where cheap natural gas is available,
a direct gasiticd kiln s the best solucion,

There are many types of gas- or oil-fired shaft kilns.
Ihe mam shatt, which is normally 30 - 40 feet high, is
cither a round or a square-shaped pipe with a free
internal diameter of from 4 to 10 feet. The interior of
the shafe s lined with refractory bricks the quality of
which 1s very important to the cfficiency and economic
aspeets of the ime burning.

The rotary kiln is a shightly inclined tube, varying in
diamcter and lengrh, according o production capacity,
which rotites around its main axis. The approximative
volume of this kiln is 40-- 50 times its daily production
capacity. Additional cquipment, such as head exchangers
and pre-heaters, may be added if it is desired to reduce
its physical length, The stone is fed in from the top and
the burned lime is discharged from the bottom,

Essential kiln components

To achicve cconomies of fuel, the kiln is divided
into three arcas or zones called, respectively, the
pre-heating,  caleining and  cooling  zones. I the

pre-heating zone s short, the exi gases are hot, resulting
in loss of heat. If this zone s very long, there may be
radiation losses and higher construction and operating
costs, The length of the caleining zone inereases with the
stone size, “Cubie” stones are desirable,

Freld kilu. A recrangular, or preferably round, shatt,
approximately 13 feet in diameter, is sunk in the side of
a hill. This hollow shaftis filled with limestone picees in
such a manner that a free cavity is left in the middle in
the shape of a Maurcranish root, Care should be taken 1o
make sure that the construction is safe. Large stones,
morc than one cubic foot, are placed in the centre and
smaller stones on the periphery and on top, A
communication channet of about 20inches,  leading
from the cemiral hollow part of the heap to the exterior,
1sleft. This channet serves tor the introduction of the tuel,

Shaft kilns. The shaft is shaped 2ecording to the fuel
used. Normal production capacny of a shaft kiln s
between 50 and 100 tons/day . independent ot the fuel
used. Limestone lumps of a predetermined size are
introduced from the top of the shatt and the burned
lime is discharged from the base, In order w0 produce
good quality hime, lumps of unilorm size are used, ey,
smaller than 6 cubic inches, or smaller than 4 and bigger
than 2. For cven smaller sizes, specially constructed
shaft Kilns are used, The charge m the kiln must leave
free passage for the incoming combustion air and the
outgoing burncd gasces,

Rotary kilns. As alrcady mientioned, a rotary Kiln s a
steel tube, slightly inclined, rotating around 1ts central
axis. The pre-heating zone is sometimes an integral part
of the tube, forming a long rotary kiln: somenmes it is a
scparate shaft or hot evelone of different construction
with a shorter rotating wube. The cooling clement may
be a separate routg tube arranged under the mam
rotating kiln tube, a few smaller tubes fixed around the
main rotating tube, or a grate under the kiln, Crushed
limestone picces, generally smaller than % cubic mch,
but free of dust, are fed in trom the high side of the kiln
or pre-heater, The outgoing burned gases are used 1o
pre-heat the hmestone, After the me is burned, it leaves
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industrial inquiry Service (continued)

the Kilnand passes 1o the cooler. The combustion air
passes around the lime whigh s cooled and the an .
pre heated. In this vy berter fuel ceonomy s achieved,

Fheorcetically, onby 850 Keal juel are required 1o
burn 1 kg of lime (tor the production of 1 ton of lme,
LBOO kg 6f hmestone are necessary ), but priacucec. in
the best constructed shatt kilns, 950 1,000 Keal are
necessaryLin a good rotary kiln, 1,500 1,700 are usedl,

In order to produced the 18 tons ot kiln feed
stones of suitable size necessary for the production of
Lron of fime, 2.4 1o 3 tons of stone must e guarried,

Production flow

I'rom the limestone quarry the imestone i brought
ter the crushing and sizing plant. The stones pass through
the crusher to the sizing sereen. Coarse lumps are
returned to the crusher: tiner preces are dumped, to be
used later, depending on the size, as conerete aggregatcs,
road surfacing material or filing material for roads or
toundations, Material of the right size s stored i silos as
Kilnteeo In many cases the stones are sereened again
before hemg charged to the kil in order to separite dust
or - smaller pieces produced during  transport and
handhng,

The limestone as fed mto the rotary kiln trom one
stde. the fuet and air enter from the opposite side. Solid
tucl m shaft kilns is mixed with the limestone lumps,
Fhe Durned hime s stored in closed sitos winde awarting
dispateh or use, This ime must be staked hetore use.
Slaking, which may be cither “dryToor Cwer”l
essentially the following process:

CaO + warer =22 (O (dry slaked lime)
thme) = hime putty (wet slaked lime)

I'he quantity of water added to obtain a workable
putty depends on the characteristios of the lime, ic,
burning temperature and limestone purity. Dry slaking is
aarried out in special machines, The matcrial thus
obtained, “hydrated hme™, is a fine, soft, light powder,
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Lo produce huldmg morar or plaster trom bydiated
Ime, the powder s nnxed. usuadly the night betore. winh
water,

The ime slaking s accompanied Iy heat develop
ment to produce an exothermic reaction. €are must e
taken 1o see that the quantine ot warer o decurately
maeasured it s to produce the desieed qualiy ol e,
Fime slikers sy that e
“drowned™ or “hurned” durmg slakmg. It the ware:
component as too high. the resultant ime putiy will por
have suthicient plasticity and o 1t s too low. the putty

putiy can e eitha

will contim agglomerated gravs and poppaing and pitting
will occur om the finshed plaster, One part hme putty 1o
o parts sand are usad o make mortar for made
plastering. tor outside plastering. Portland coment s
added o the mortar, the measies Bemg usually 1 part
cement 305 parts lime putey and 12018 Parts sanl,

Saondlime bricks ey bricks, Sthey sand having ar least
Y0 per cent SI0; and ot more than 4 peaent clay s
mised with dry slaked or ground burned ime and water
tthe quannty depending on the tinenes of the sand and
quahty ot the hme) and moudded mto bricks. 1 he
pressed bricks are sapled on racks, mitroduced mn
autockives, and treated ndar steam pressure of
7 14 atm, The pressure and cuning timc i the autoclive
have o marked mfluence on the strength of the bricks
produced. Itigher pressore and/on longer curmg m the

autoelave merease the strength ot the product

“Yeoug” s produced from silica sand having at Icast
93 per cent 810, finely ground, nmxed with dry slaked
or ground hme and water toa putty to which aluminum
powder and small guantitics of sugai (to regulate the
binding properties of the mixture) are added, The putty
v poured mto steel moulds and left to expand as a result
of the cvolving hydrogen. The mixture . 18 left for
approximately  one hour hefore being placed in the
autoclave for hardening, 1 a fashion similar 1o sithea
bricks,  Other products similar — to “Yeong”  are
“Microport” and “Turite”, For these products the
proportioning ol the mixtures depends on the quahity
and grain size of the sand and on the quahty of the lime,




MACHINE TOOL SEMINAR - See article following page

From left to right: Mr. Berger, apportenr; Mr. Kraimov, divector; Mr. Bangora, Chairman; Mr, Henning, General co-ordinator: and M,
Aselmann, Industrial Development Field Adviser for the Andean Group Countries,

My K. Parellada, Ministry of Industry and Mming, Argenting, addrersses the Seminar.




PROJECTS

Regional seminar on machine tools for countries
in Latin America

At the Interregional Symposium on the Develop-
ment of Metalworking  Industries m Developing Coun-
tries held at Moscow in 1966 it was recommended that
seminars be held i various regions in order to discuss
the speeific problems ¢ncountered by these regions in
developing their metalworking mdustries. Speaial atten-
tion was to be given to the machine ool seetion, which
was recognized as vital to industrialization.

Accordingly, a Regional Scminar on Machine Tools
tor Furope and the Middle East was held in Bulgana in
L971. This was followed by a Seminar on Machine Tools
for Latin American Countries  held at Buenos Aires,
Argentina (16 25 Ocrtober),  and  Sio Paulo,
(2627 October), in 1972

The Seminar 1 Latm America was held under the
Auspices of the Umited Natons Industrial Bevelopment
Orgamzation  (UNIDO)Y  1n co-operation with  the
Government ot Argentina through the Natonal 1nsti-
tuic for Industrial cehnology AN, the Chamber of
Manufacturers  of  Machine lools  of Argenting
CCAEMIA) and the Government of Braal through the
Consclhe de Desenvolvimento Industrial. Rio de Janciro,
and the Federation of Industrialists of the State of S3o
Pauio (1-11-8P)

Brazl

The Semimar was atiended by S8 participants and
32 observers from 20 countries, namely, Argentina,
Bohvia, Brazil, Caechoslovakia, Chile, Colombna, Ecua-
dor.the Federal Republic of Germany, France, Hungary,
ltaly, Mexico, Paraguay. Peru, Portugal, the United
Kingdom of Great Britain and Northern Ireland, the
Usted States of America, Uruguay, the Union of Soviet
Sociahst Republies and Venezuela,

Among the participants from industrialized coun-
tries were representatives of the Kuropean Committee for
the Co-operation of Machine Tool Industries (CECIMO),
CECIMO represents 1,500 manufacturers in 13 Euro-
pean countries whose combined output totals about
+0 per cent of the world machine-tool production.
CECIMO  members and partictpants from other in-
dustrialized countries bore their own participation costs
and presented papers on the various subjeets of the
agenda free of charge. CECIMO reaffirmed its willingness
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to assist the countries of the region and UNIDO in their
future activities in this field.

The Seminar was also attended by a representative
of the Kconomic Commission for Latin America
(ECLA), who prescnted a paper on the status of machine
tools in the countries of the region.

The purpose of the Seminar was to examine and
analyse, through papers, films, discussions and factory
visits, the technical and economic problems involved in
the selection, production, utilization, maintenance and
repair of machine tools, as well as in the establishment
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and development of the machine-tool building industrics
in countrics of the region.

Papers were presented by leading experts in - this
ficld, by UNHDMO, and by other participants in the
Seminar. The presentation of cach paper was followed
by detailed discussions which laid stress on the special
conditions prevailing in the countries of the region in
general and  those represented at the Seminar in
particular,

The programme included visits to major factories of
the metalworking  and  machine-tool industries in

Participants  visit  plant mannfacturing  automatic transfer
machine tools in Argentia,

Argentina (Buenos Aires and Cordoba) and Branl (Sio
Paulo, Jundiai and Sta. Birbara do Ocesie). These visirs
were organized by othe Governments and  industrial
chambers and federations of the host countries, so that
he group might study the application, utilization and
maanufacture of machine tools under workshop conditions,

A wisit was also made to the premises of INTI at
Bucnos Aires where vatuable information was obtained
about the Institute’s activities supporting the 1echnolog-
cal develepment  of the metalworking industry in
Argentina,

INTI has cstablished rescarch and developmem
laboratorics m  the fields of physics (clectricity,
clectronics, basic metrology ete.). chemistry (organic,
anorganic, chromotography cte,) and material analvsis
(destructive  and  non-destructive testing,  industrial
treatment for metal, plastics, paper cte.), The findings of
these laboratorics are at the disposal of manutacturing
enterprises in Argentina,

As a result of the Seminar, arcas where UNIDO
might provide technical assistance have been identified
for ten countries of the region and useful contacts have
been established between interested parties from the
Andean Group countries (Bolivia, Cotombia, Chile,
Ecuador and Peru and industralists from Argentina,
Brazil, Furopcan countries and the United States of
America, These contacts, it is expected, will lead to
industrial co-operation which will help the member
countries to fulfil their obligation to develop their
metalworking industries in accordance with the Group’s
Industrial Development Plan,

It was the unanimous view of the participants that
the Seminar had been useful to both developing and
developed countries, as many direct contacts had been
cstablished that might lecad to mutually beneficiat
commercial and technical arrangenients,

The third in this series of UNIDO seminars will be
held in September 1973 at Thilisi, Georgia, USSR, It will
deal, on a regional basis, with the developing countries
of Asia and the Far Fast and will be held in co-operation
with the Economic Commission for Asia and the Far
Fast (KCAFE),

29




BOOKS

Recent publications reviewed by IRDN

Aktuelle Fragen Austandischer Investitionen in Latein-
amerika—Information und Diskussion, in: Private Aus-
landsinvestitionen in Latcinamerika
by Albreeht von Gleeh. Institut fur Theroamerka-
Kunde. Hamburg 1971 104 pages.

Foraign imestment has long been a major topic in
developmental ceonomies. However, whereas in the past,
cconomisis - discussed mamly wavs of mproving the
so-called mvestment climate, the flow of capital between
mdustrialized and developing countries cte., attention is
now - tocused on analysing the structure,  motives,
mechamism and effear of toreign investment m these
countries. This enlargement ot the topic iy closely
relited to the reappraisal of the role ot forcign capital in
the ceonomy ot developing countries, the reorentation
of technieal assistance in accordance with new trends in
the world cconomy and, especially, the enbaneed role
and impact ot multmational corporations in- world
production and trade. Tt s wadely recognized  that
torcign anvestments and  and have impact on  the
sacio-cconomic and pohtical structure of the recipient
countries and discussion nowadavs focuses on measures
to control and reorient sueh mvestments with a view to
mereasing thar contribution to the development of
1hese countries,

Fhe hook under review s a summary of the papers
presented  and  discussions that  took place at the
Imerpational - Conference on Problems  of IForcign
Latm America. which was held in
Hamburg on 13 and 14 October 1971, The meeting was
organized by the Ihero-Amerika Verein, the Institut fir
Iheroamerika-Kunde  and the Deutsche Stiftung  far
Entwicklungslinder. 1t was attended by representatives
ot official mstitutions and the private scctor in lLatin
Amenca and the Federal Republic of Germany and by
representatives of inter-American institutions and the
Fconomic Commission for Furope.

In 2 paper presented by the Eeonomic Gommission
for Latin America (FCLA) it is stressed  that direet
toreign investment has brought about an increase in the
productive capacity of Latin America. This is particu-
larly the case where big industrial enterprises have
established branches with the most up-to-date produc-

Invesiments in
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ron technigues, Foreign capital has contributed also 1o
the consolidation and enfargement of the infrastructure
m this part of the world. However, serious problems,
such as pressures on ther balance of pavments,
constantly increasing foreign indebredness and an ever
stronger external dependence, have also been created for
the reciprent countries.

Foreign direet investments are concentrated in the
dviamic branches of industry that have growth rates of
productivity and output much higher than those in the
traditional sector. This leads to a considerable reduction
in the import capacity of the recipient country and to a
replacement of the goods manutactured in that country
by more competitive foreign products. Besides, foreign
enterprises in Latin America manufacture mainly for the
domestic market: in 1965 only 7 per cent of industrial
output was exported. In other words, the share of
toreign  enterprises in - the expansion of exports s
insigmficant. This runs counter to the aspirations of
Latin Amcrican countrics to inerease considerably their
exports of manufactures. There is also a considerable
outflow of capital from Latin Amernica, During the
sixties, transfers ot profits and interest amounted to
$18.1 million. Net capital inflow including net inflow
of credits, direet mvestment and grants -amounted to
$17.5 million for the same period (p. 12).

A paper by Jesis Sabra of the Ministerio de
Refaciones Exteriores v Cubto, Buenos Aires, concen-
trates onanother important  aspecr-equity joint
ventures: which the author considers neeessary in eases
of complex technology and technological innovations.
However, he is opposed to new foreign investments that
end up in the takeover of Argentinian national firms,
because of the “unfavourable cffects on the balance of
payments and the political and psychological conse-
quences which lead to the creation of an unfavourable
investment climate, even for such investments which are
important  for the development  of the  national
cconomy” (p. 30).

In this respect it is particularly interesting to note
the paper of Germinico Salgado, written on behalf of
the Andean Group, which takes a much more critical
stand on the role of foreign capital in the economic
development of developing countries. Speaking about
integration among developing countries, he cmphasizes
that the fruits of such integration should be reaped by
local enterprises. This does not imply discrimination
against foreign enterprises. It means only that “the local
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enterprise by its very nature belongs to the national
community, shares its objectives and is subject to its
limitations.  The  foreign  enterprise,  with  all  jes
advantages, belongs to a foreign entity whose objectives
arc different. 1t as led by its own management, in
accordance  with  world-wide general  eriteria,  with
world-wide business policies under which cach of its
branches and subsidiaries is only part of the global
whole, and is managed as a function of this whole. For
this reason it seems absolutely normat . . . that through
the common regulation of foreign investments in the
Andean Group this new integrated arca should function
mainly with a view  to  strengthening the national
enterprises’ (p. 56).

In conclusion, the Andean Group countries need
forcign investmert. lHowever, this investment should
take place on the basis of clear-cut agreements that
cnable focal enterprises to develop, and gradually take
over, foreign branches when they are capable of their
own development. This substitution of local enterprise
for forcign investment will be a continuous process in
which the possibility  will always exist for profitable
investments by foreign capital.

The mam conclusions and recommendations of the
Conference were summed up, as follows, by Mechthild
Minkner  of the  Institut  fir Iheroamerika-Kunde,
Hamburg:

As a supplementary source to internal capital
formation, in the transfa of technology and
know-how, foreign investment can give an
important impcetus to development.

In spite of the reduction in foreign investments,
i comparison with gross internal investment,
the influenee of such investments is, in many
mstances,  decisive. Foreign investment,  to
whatever degree, 1s managed from abroad, and
this, m the past, has led to such an outflow of
capital and forcign exchange from the reeipient
countries as to cast doubt on the positive
contribution  of the foreign investment  to
development.

The conflict between donor and  reaipient
country, with respeet to foreign investment,
manifests itself in different ways: 1t depends
not only on the level of development of the
recipient country hut on the structure of the
foreign investments,

In recent years, an increasingly eritical attitude
towards forcign investment in the Latin
American  countries has been coupled with
dircct or indirect action and legal measurces
designed to  guide investment in accordance
with the donor’s own development aims. Thus,
views differ, and controversics arise frequently,
on the aims of, and measures to be taken
between, official and private interest groups
(pp. 62, 63). However, a genceral rapprochement

and harmonization of the different pomts of
view is being greatly tacilitated by the fact that
in the past tew vears fundamental changes have
begun to take place in the latin American
countries. “They consist of  changes in the
pohitical structure, in the objectives of des lop-
ment, i integration aspirations, m the foreign
trade position, and in the coneepts and attitude
towards  foreign  anvestment. The  latn
American countries are cager to id themsehes
of theirimage of exporters of raw materiabs and
to industrialize rapidlv on the basis of new
technology, while  preserving their ceonomic
independenee.

This book 1s a helptul guide o taking a new look at,
and revising an approach to, the role and problems of
foreign investment -not only in Latin America, but in
the other developing regions of the world,

The Wealth of India: Industrial Products—Part VII
(Scries Pl—-Sh)
by the Council of Scientific and Indu-trial Rescarch,
New Delhi, India, 347 pages

The industrial products mentioned in this series
cover a broad spectrum such as plywood. potassium
compounds, power and clectrical manufactures, printed
matter, processed fruits, vegetables and meat, pumps and
power-driven apparatus, refractories (ncluding those for
metallurgical and steel industries), milled rice, salt, and
sewing machines. The entries are in alphabetical order.
Although the ambivalance between many product arcas
may strike the reader as being at varianee with normal
practicc, once he  becomes used to the style of
presentation, he has the key to valuable data concerning
Indian raw materials and their processing techniques
data that is of immense value to both fayman and
specialist alike,

The publication includes Indian standards for raw
matcrials, industrial producets, and quality control.

In order to comprehend fully the value and the
uscfulness of the publication, believed to be the first of
its kind anywhere, it is necessary simply to go through
the chapters on  refractories and  rare carths. The
flow-sheet given for the cextraction of rare carths from
monazite in the heavy beach sands of India and the
recovery of individual rare carth metals provide the
reader with handy reference material for further studics
and investigations. An interesting introduction to the
metallurgy of rare carths and the preparation of the
mcetals from them is given. ‘The text contains references
to Indian and overseas authors, The refrigeration, air
conditioning, rice milling, and rubber industry arc
similarly treated.

The publication lacks references to the chain ot
national research laboratories and institutions set up by
the Council of Scientific and Industrial Rescarch during
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the last few decades, which strikes the reader as
somewhat odd, since the publication itself was prepared
by the Council.

The  publication is well edited and contains a
complete bibliography. An acknowledgement of its value
was made by the late Prime Minister, Jawaharlal Nchru,
who stated:

“I have found this dictionary fascinating and it has
opened out vistas of thought to me.

I have no doubt that this book, produced by many
scholars and experts and afrer much labour, will be
of great value to the builders of new India®,

The Wealth of India could serve as an example for
other developing countries.

Investing in developing countries
by the Organisation for Fconomic Co-operation and
Development (OECD), Paris, 120 pages

This study lists the incentives provided by cach
member  country  of che Development  Assistance
Committee of the OECD to encourage foreign private
investment in the developing countries. Private invest-
ment s understood as covering direct or portfolio
investment but not private export credits.

The facilities offered by governments to private
investors, described in the study, fall into five catcgories:

Investment guarantee schemes covering “poli-
tical” or “non-commercial risks”—that is, risks
outside the investor’s control and for which no
commercial insutance is availabie;

Fiscal provisions for investment income from
developing countries;

Information and promotion activitics, particu-
farly the finaneing of preinvestment and
feasibility studics;

Co-operation between government aid agencies
and private investors;

Government-sponsored investment corporations.

The cxisting incentive programmcs vary to a large
cxtent from one country to another. The Federal
Republic of Germany, Japan and the United States of
America have, for some time, been offering a relatively
broad range of facilities to investors in developing
countries, A trend in favour of incentives for private
investment in developing countries has recently appeared
and this has been reflected in particular in an extension
of investment guarantee schemes,

In addition to detailed country information, the
OECD study contains a table summarising all the
guarantee schemes for overseas direct investment and the
main measures taken during the past few years to
improve the investment elimate.
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Encyclopedia of Instrumentation and Control, Douglas
M. Considine, Editor-m-Chief, McGraw-11ill Book
Company, New York, (971

The compilation  of up-to-date  material from
numcrous conuibutors for an encyclopacdia on sueh a
diversified and constantly growing field as instrumention
and control technology is a formidable task and the
cditors deserve credit for undertaking it. Most of the
entrics, which are well selected to cover the complete
field, arc treated in a concise, thorough and professional
manner,

However, owing to  the fact that the many
contributors come from various cchelons of research,
production and management, not all topies are treated in
cqual depth, In particular, the inclusion of more
theoretical and mathematical background information
would have been appreciated. For instance, stability
criteria and optimization procedures for control loops
should be found in this type of book, Some entrices such
as servos and servo-mechanisms are brushed aver very
lightly, with just a few lines of text cach, Information on
a number of instruments is limited to a description of
available hardware, If this is restricted to a single model
made by the contributor'’s company, it inay create the
impression that there is no other way to build, for
example, a hygrothermograph. The otherwise excellent
treatment of thermometers and temperature measure-
ment fails to mention the existence of bi-metalli -
indicating thermomcters, which are mass-nroduced the
world over, Information on thermography is limited to a
translation of the term into English, without a2 word on
relevant instrumentation, Several similar cases could be
cited,

Nevertheless, these  few shortcomings  do  not
scriously limit the usefulness of the  Encyclopedia.
Literature references are given throughout the text for
more detailed study and the purpose of the book, as
stated in the preface, to provide initial oricntation on
cach topic, has certainly been achieved, The Encyclope-
dia will also be a valuable source of reference for the
design engincer who will find it most uscful in his
personal library,

Economic Growth of Colombsia; Problems and Prospects

Dragoslav Avranovie, Editor. John Hopkins Univer-
sity Press, 1972

This country economic report, by the staff of the
International Bank for Reconstruction and Develop-
ment—sometimes called the World Bank—and indepen-
dent experts, was prepared  primarily as part of an
cvaluation study on the Bank’s operations in Colombia,
The depth of the report, however, and its wide coverage
of the Colombian cconomy extend its usefulness to a
wider public. As the title suggests, national economic
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and sectoral industrial problems, such as uncmployment,
future avintability ot forcign exchange, rural and urban
development, are treated. It contains information on not
only major ceonomic seetors sach  as agriculture,
industry, infrastructure and finanee, but also on such
subjects as cducation, trnmng and national health,
Statistical data, however, have been collected from
established sources and no major cffort seems to have
been made 1o collect them from primany sources,

The report begins with the imroduction of
“requirement model™, i owhich essentially target growih
rates of gross domestic production. capital and cxport
requirements  are  related. This s a highly aggregatc
model but 1t provides a framework for the analysis of a
developing  cconomy, 1t is not, however, utiized
subsequent analvses of various cconomic sectors and
problems, the natural consequence, perhaps, of the
mvolvement of too many experts, Again, while there
no doubt that cach mam problem s well presented and
studicd,  this  volume  does not proposc a unified
approach to  c¢conomic development and, with  the
exeeption of a passing remark on page 115, no reference
is made to ihe distribution of income and 1ts offect on
ceonomic development,

Six chapters are allocated 1o the discussion of
manufacturing, the current industrial structure, measures
taken by the Governmient, and studies on the steel, pulp
and paper, and chemical industries. These industrial
studies  provide  sutficient information  on speaific
commaoditics to attract the serious attention of potential
mvestors m Cofombia,

In summary. this volume is valuable as a source of
information tor the student of Cotombian cconomy, and
Ay an excellent case study for the student of cconomic
development in general.

Reliability Guidebook
The Japanese Standards Association, August 1972,
136 pp.

This gwdebook constitutes a major addition to the
international literature on industrial product reliability
and standards. The original Japanese version was written
by a wam of experts, who incorporated in it the latest
Japanese developments and experiences in reliabibity
engineering. The book makes interesting reading for
quality control engineers. It is also ideal for courses in
industrial engineering or business administration, Al-
though the illustrations are  mostly Japancse, the
coneepts are time-proven and the materials are casily
adaptable to situations in other countries.

The contents of the book, which was translated by
the Asian Productivity Organization with the permission
and support  of the Japan Standards Association,
include: What is reliability? ; Problems in conncction
with reliability; Reliability after shipment: and Managing
reliabitity activitics,

Manual on Plunt Layout and Materials Handling

Feonomic Development Foundation, 80 pp-

This manual is usctul primanily to managers who
need an over-all view oi the subject i order to detect or
improve weak points - the Livout of their plants, h
presents casy-to-follow proceaures for both general and
detailed layouts and discusses tools and technigues that
can e advantageously cmploved oo chasen lav our.
Variable  factors such  as marerial, machmery, and
personnel whick affect the basic lavout, are anahesed
and explamed, Matcrials handhng s also considered.

UNIDO publications in 1972

Cnued Natwons publications may be obtamed trom
booksellers and distributors throughout the world or
direct from United Nations, Sales Section, New York or
(reneva.

Manual on the Establishment of Industrial Joint-Veneure
Agreemcnts in Developing Countries, 76 pages.

Pocket guide for drafting an agreement to establish a
jomtventure  company.  Specaimen  clauses covering
various legal points are included. Sales No. 7111823,
$1.75

Industrial Research Institutes—Guidelines for Evalua-
tion, 81 pages

Suggests procedures for measuring the performance of a
rescarch mstitute-one of the newest mstrunients for
promoting industrial growth. Uses both quantitative and
yualitative approaches. Sales No.: F 71.118.22: §2

Perspectives for Industrial Development in the Second
United Nations Development Decade: The Textile
Industry, 47 pages

Succinet survey and foreeast of texule production and
consumption in developing and developed countries,
Sales No.: E.7LILB. 14: $1

Extraction of Chemicals from Seawatcr, Inland Brines
and Rock Salt Deposits, 59 pages

The most concise guide one s likely to find to the
practice of Dbrine technology  and  the  industrics
dependent on it Sales No.- E 71.11LB.25, $1.50

Clay Building Materials Industries in Africa, 24 pages

This publication gives  conclusions, recammendations
and summarics of lectures presented at a workshop held
in Tunis. Sales No.: ¥.71.11.B.24. $.0.50
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Guidelines for Project Evaluation, 383 pages

A detailed, scholarly and practical guide 1o the realines
and true costs of nationgl veonomie dc\clnpmcnt. For
ceonomusts, idustrial planners, financal institutions,
government departments and  universities, Sales No.
7200811, $8.50 clothbound, $2.95 paperbound

Manufacture of Telecommunications Equipment and
lLow-cost Receivers, 9o pages

Surieys state ot Cmmumeations in the developing
countries and prospects o making cquipment there,
Covers technology | taritfs, tamimg and trading. Ot
interest to buvers, sellers and makers of cquipment and
components. Report - of - mecting, mcluding  list  of

particaipants and addresses, Sales No, FT21LB.3: $1.75

Production
170 pages

of Fish-protein Councentrate, Part |,

Perhaps the most comprehensive volume on this vigal
topie. Covers fish-pmccssmg methods from the most
ancient 1o most modern. For technicians,  fish
processors, nutritionists and investors, Proccedings of an
expertgroup mecting Sales No. F 721181, $3

Production of Panels
37 pages

from  Agrienltural  Residues.

Review of background, raw matcrials. cconomics and
processes for building with straw. For building-products
makcors, a guide to unusual approaches. Report of an
CXpert group  mecting,  Listy partcipants and  their
addresses. Sales No. F.721LB.4; $1

The Development of Engineering Design Capabilities in
Developing Countries, 7 1 pages

Successtulindustrial - growth depends largely upon
mdigenous capacity to create and develop engmecring
design as well as o adapt designs of products to fit
domestic necds, Report of an CXPCTt group mecting
dis‘cussing various prohlems and making rccommenda-
tions for developing and developed countrics. Sales No. s
E.72.11.K.2; $1.50

Industrial Development Survey, Vol. IV, 170 pag: s

Nating that there is an apparent tendency for industrial
growth in developing  countries to slow down, this
volume  roviews developments in the Firse United
Nations Development Decade, including output growth,
international  trade, cmployment, productivity  and
imvestment  in manufacturing. The multiplicity  of
relationships  between industry and the agriculeural
seetor s also covered. Sales No. . E.72118.15,$3.50
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The Development of Management Consultancy in Latin
Amcrica, 27 pages

Inadequacies of past and present pracuce and positine
plans for mmproving consultant services. Consulting firms
and indinaduals need 1t Repont of g meeting, Fasty

participants and thew addresses. Sales Noo 7211 R.20. $1

Effective Use of Machine Tools and Retated Aspects of
Management in Developing Countries, 78 ages

N opocketgade to settng up and running a machm.
shop trom choice of  methods through production
minagement to product quality control, Fmphasizes
special problems to be found 1n developing areas. Sales
Noo 7201LB.6: $1.75

Copper Production in Developing Countries, 64 pages

Valuable  for ws statistics on copper production,
consumption and prices, highlights of industrial trendds,
fatest processes and representative nanonal industries
Also uscful to rescarchers, editors, muddle-level manage
ment i industry and government Report of a semmar

List of participants and ther addresses. Sales No
T2H.B.13, $1

Industrial 1L.ocation and Regional Development, Vol. 11

This and Vol I form the procecdings of an interregional
seminar held at Minsk, USSR, 1n 1968 Vol 0 contains
selected papers on expenience o the USSR, Data on
individual regions of the USSR applicable to developing
ceonomies. Of imterest to regional planners cvervwhere
Both volumes issued as Sales No. 7LILB.IR. Vol I
700 pages, $12. Vol 11: 32 pages. $1

Regional Seminar on Machine Tools in Developing
Countries of Europe and the Middic East, 89 pages

Country reports give good staustucal and evaluative
summaries of industry in these countries, How-to data
for sctting up an industry and uscful check-list for
entreprencurs. Report of a seminar. 1ast of participants
and their addresses. Sales No - 7211.B.22. %2

A Fancy Leather Goods Factory for
Countries, 35 pages

Developing

How to sct up a plant for making handbags, wallets and
belts. Sales No . 72.11.B.25, $1

The Motor Vehicle Industry, 86 pages

Detailed review of this industry’s present status and
future  potential in developing  countries.  Discusses
problems, their causes and cures. Many tables, charts and
other data. For automotive makers, dealers, exporters,
importers, financial agencies and others concerned with
this most important industrial sector. Second in a series
of publications cntitled “Perspectives for Industrial
Development in the Second United Nations Develop-
ment Decade”. Sales No.: 72.11.B.17. $1.50
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rbe followmg publications may be obtained free of
charge from The Editor, IRDN

Summaries of Industrial Development Plans, Volume I,
441 pages

Readily usable mtormation on the mdustrial develop-
ment plins of  seven dcwlnpmg countrics. Covers the

tirst part of the Sccond United Nations Development
Decade, UNIDOIPPD 54

Thesaurus of Industrial Development Terms, 227 pages

Libraries subseribmg to Tndustrial Development Ab
stracts need this newly ssued guide 1o UNTDO standard
terms, UNIDO/LIB SER, G/

Functions and Activities of UNIDO

Basic mtormarion supplemented by photos, chares and
diagrams on the organizational structure of UNTDO and
how 1t carnies out its programmes. 1D/ 14/Rev |

Information Sources on the Mcat-processing Industry,
58 pages

First et a series of Grades o Luformatton Source.. |.ists
mternational  and  national associations,  publications,
speaial documents and miscelancous sourees. Introduc-
tion i French, Russian and Spamish. Particularly uscful
to libranes,  publishers, meat processors  and  those
mterestedin that industry . UNIDO/LIBSER 1) -

Information Sources on the Cement and Concrete
Industry, 100 pages

Sceond of a series of Guides 10 Information Sources
Lists associations, publications, special documents and
miscellincous sources at world-wide and national levels
Introduction 1 French, Russian and Spanish. Particu-
larly uscful to industrialists, investors, building contrac-
rors, cngimeers  and  documentation  centres serving
developing countries, UNIDO/LIB/SER 1)/2

New Perspectives in Management Development, Mono-
graph No. 1. Innovations in Management Organization,
L'l pages

There s reason to believe that recent innovations in
management practice may be more casily introduced in
the developing  world than the traditional form  of
management.  This  booklet  discusses  ““free-form”
management, casc histories, and results of a recent
nanagement survey conducted by UNIDO. PI/3 1

Procurement of Equipment and Services for UNIDO
Field Projects, 8 pages

Describes  the  work  of the Technical Equipment
Procurement and Contracting Officc (TEPCO), which
purchascs technical equipment and supplies. arranges

deliverics, mamtains mventorics of matenial mothe field
and awards contracts to firms in order that UNIDO can
carry out technical and pre-mvestment proects. Pi/19

UNIDO's Special Industrial Services Programmc, 7 pagcs

Deseribes the work of the Special Bndustrial Serices,
which supplemients other United  Nations idustriank
development  activities v providing short term and
emergeney nd to developing counrries wishing to sulve
urgent untoreseen techniesl problems, L 20,

Information Sources on the Leather Goods Industry,
80 pages

Third i the series Guades ro Intormation Sources
Introduction 1n 1 nglish, French, Spamsh and Russian,
Lists sources by country and type. including associa
tons, publications, special documents cte. Useful to
imvestors, hibraries. rescarch and documentition centres
and anyvone engaged i the leather trades UNIDO 1B,
SER.D/3

The Programme of the Industrial Management and
Consulting Services Sections of UNIDQ, 7 pages

One ol a series of deseniptive brochures on UNIDO '
programines. 1iscusses types of management aid otfered

to dc\'vluping countries and how to ask for such help
P1:33

Industrial Development Abstracts

Key to a wealth of data, background and information
UNIDO/LIB/SER B 1 11

Industrial Development Abstracts, Cumulaty e Index,
72 pages

UNIDO/LIB/SER. B/ 4

Information Sources on the Furniture and Joinery
Industry, 93 pages

Fourth of a series of Guides to Information Sources.
Lists associations, publications, special documents and
miscellancous sources at world-wide and national levels
Introduction in Enghsh, French, Russian and Spanish.
Uscful to libraries and documentation centres, manu-
facturers, entreprencurs and others concerned with the
industry. UNIDO/1IB/SER 1)/4

UNIDO Newsletter, Nos. 45—56.

General publication reporting on UNIDO activities. Lists
new publications, mectings, programmes, contracts and
posttions open, Published monthly in English, French,
Russian and Spanish,
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Meetings

1973

American  Welding Socicty Annual
Meeting and 1973 Welding Shaw

Chrcago, Hhinows, 2 6 April. Mr, F,
Krisman, Amcrican Welding Socicty,
2501 NW 7th Street, Miami, Florida
33125, Umted States of America,

Conference  on Pragramming Lan-
guages for Numerically Contolled
Machine Tools (PROLAMAT 73)

Budapest, 1O~ 13 April. National Or-
ganisation  of  Commeree, PROT.A-
MAT 73, P.O. Box 63, Budapest 112,
Hungary

Offshore Technology Conference

Houston, 29 April- 2 May,
Mro S, Houston, Oftshore Techno-
logy Conterence, 6200 N Ceneral
Fxpressway, Dallas, Tewas 75206,
United States of Americn,

Toxas,

American Chemical Society, Division
of Rubber Chemistry Meeting

Daron. Michigan, | 4 May, Mr. F,
M. (PConnor,  Thirwick Chemical
Corporation, 60 § Sciberling Street,
Akron, Ohio 44305, United Stares of
America.

Pulp and Paper Industry Technical
Conference

Jacksonville, Florida, | 4 May. Mr,
€ E. Green, St Regis Paper Co,.
Gulf Lafe Twr,, Jacksonville, Florida
32207, United States of America,

Amcrican  Institute  of Induswrial
Engineers, 25th Anniversary  Con-
ference and Convention

Chicago, Tlinois, 23- 25 May, Mr, ).
M. Weber, Fechnical Services Dirce-
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tor, American Institute of Industrial
Engincers, 25 Technology Park, At-
lanta, Norcross, Georgia 30071, Uni-
ted States of America,

Canference an Systems Appraaches
ta Developing Countries

Algiers, 28- 31 May, Mr. Y, Men-
talechra, Commissariat & 'Informati-
que, 4 boulevard  Mohamed V),
Algicrs, Algeria,

Fourth Canadian Congress of Ap-
plied Mechanics (CANCAM 73)

Montreal, 28 May - | June, Mr, A,
Biron, Head, Division of Applied
Mcchanies, Central Commitwee  for
Canadian Congress of Applicd Mc-
chanics, Ecole polytechmigue. 2500
Marie-Guyard, Montreal, Canada.,

Ceramic Materials Canference
Baden-Baden, Federal Republic of
Gernmany, 36 June. Mr, N, .
Kreidl, Ceramie Enginecring Depart-
ment, University of Missouri, Rolla,
Missouri 65401, United States of
America.

Fleventh Conference on the Silicate
industries

Budapest, 4-8 June. Mr. Tamas
Ferene, P.O. Box 240, Budapest S,
Hungary.

international Gas Union, Twelfth
International Conference

Nice, 5-9 June 1973, Mr. Il, Des
cazeaux, International Gas Union,
Ruc de Courcelles 62, 75-Paris 8¢,
I'rance,

---m-

Fourth International Symposium:
Fresh Water from the Sea

London, 11-14 June, Mr, A, Delyan-
nis, Institute of Chemical Engincers,
P.O. Box 1199, Omonia, Athens,
Greece,

Applied Mechanics Conference
Atlanta, Georgia, 2022 june, Mr.
A, B, Conlin, Jr., Dircetor, Technical
Departments,  Amcerican Society of
Mcchanical Fogincers, 345 F 47th
Street,  New  York, NY. 10047,
United States of America,

European Mectng of Chemical En-
gineering/ACHEMA 1973

Frankfurt, 20 27 June. Mr. D,
Behrens, DFCHEMA, PO, Box
97 01 46, D6 Frankfurt-am-Main 97,
Federal Republic of Germany .

Forest Products Research Society
1973 Annual Meeting

Anahcim, California, 24-28 June. Mr.
K. E, Huddleston, Fxceutive Scere-
tary, Forest Products Rescarch Sa-
acty, 2801 Marshall Ct,, Madison,
Wisconsin $3705, United States of
America,

Meeting on Sampling in the Mineral
and  Metallurgical Processing In-
dustries

London, 28 Junc. The Editor, Insti-
wtion of Mining and Metallurgy, 44
Portland Place, London WIN4BR,
Fngland.

international Man-Made Fibers Con-
ference

Dornbirn, jJune, Mr., R, Katshinka,
Austrian Man-Made Fibers Institute,
Plosslgasse 8, A-104] Vienna,
Austria.
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