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T he International Woo! Secrerariat (IWS), estab-
lished in 1937 to promote the use of wool
throughout the world, has widened the scope of
Its activities within the past eight years. It now provides
onc of the most sophisticated technical advisory and
consultancy services available to textile industries,
Experienced manufacturing  countries  benefit from
advanced IWS scientific research into the development
of new processes and higher performance standards for
the end product and, more important  perhaps,
developing countries, which may be making their first
ventures into wool textile manufacture, can call on the
accumulated expericnce, technical knowledge, and
genenal guidance of an organization with world-wide
ramifications.

The IWS is not a trading body and, while it serves
the primary object of encouraging the greater use of
wool, its services are completely disinterested in the
commercial sense. It is a grower-financed organization
with branches and offices in 26 countries and it operates
promotional programmes with 13,000 firms in 39 coun-
tries. Wool is promoted regardless of origin. Funds, which
come from 200,000 wool growers in the chief wool
exporting countries of the world, are augmented by the
Governments of these countries. Both the grower
contribution, raiscd by a levy on output, and the
Government share have been boosted over the years to
provide for work of extended scope.

When the IWS was founded, in the wake ot the
depression of the 19305, developments in viscose fibres
were beginning to concern wool growers in the southern
hemisphere: tney wanted, and obtained, a collective
voice in the nerthern markets, where most of their
products were being sold,

For many years, wool kept firm possessicn of irs
traditional, substantial share of the world fibres market,
There was little need for promotional activities other
than open lines of communication and an exchange of
information. As late as 1960, the IWS was still operating
on a modest budget in only 14 countries.

However, the shortages and transportation problems
of the Second World War when wool had to be shipped
from countries thousands of perilous miles away gave
an urgent impetus to the development of man-made
tibres. After the war, these new fibres conunued to
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develop and by the late 19305, they were beginning to
compete with wool in 2 number of its traditional
end-users.

When it became clear to the wool growers tha: this
development would continue, and that price competi-
tion would intenaify as man-made fibre capacity
increased, they decided to offer serious competition by
trying to cater for the growing fibre needs of countrics
all over the world. The IWS therefore sought, and
obtained, from its sponsors & massive increase in funds
to face this challenge.

In 1964, a new quality control label was launched
by the IWS—the “Woolmark”, which has become
perhaps the most widely recognized and understood
textile label in use in the world. The programme has
more than 13,000 licensees in 39 countries, and label
sales are about £196 million a year.

When synthetics introduced new properties into the
wool textile business (in particular, new standards of
machinc-washability and easy care), however, it was no
longer sufficient merely to identify virgin wool in order
to expound ts undoubted merits, Though they were still
unable to rival the comfort and aesthetic appeal of wool,
man-made fibres were offering durability and conveni-
ence to the housewife, at costs that could be reduced as
capacity expanded.

The IWS therefore—without reducing its emphasis
on promotion—began to move increasingly into a very
wide range of technical and product development
programmes  designed to  improve manufacturing
efficiency, to find new market outlets, and to augment
the inherent qualitiea of the wool fibre with new
performance properties (e.g. easy care). This work was
rewarded by considerable technological and marketing
auccess,

The suthors: H. R, Bush is Director of Tecbnical
Marketing at the Intermational Wool Secretarias's
beadguarsers in London. P. Marsball is the Secretarias’s
Techwical Information Officer and is based at its
Technical Centre at Iikley, Yorkshire, England,
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Fundamental research is not a basic part of the IWS
programme. The IWS monitors wool research on a
world-wide basis and draws heavily on the work of
tundamental research laboraories of international
repute (such as the Commonwealth Scientific and
Industrial Research Organisation in Australia). It then
converts this fundamental research into viable com-
mercial technology. By providing processes that have
been fully proved in trials before they are offered to the
industry, it bridges a long-standing gap between the
pure-research specialist and the factory floor.

Product development is carried out at the IWS
Technical Centre at lkley, England. Opened in 1968 at a
cost of about £1.5 million, 1he Centre has a staff of 200,
which includes scientists and technologists from many
parts of the world. it carries out research and develop-
ment work on a growing range of specific projects and
crculates its finding to all interested parties. Primary use
is made of the organization’s own network of branches
and offices in more than 30 widely dispersed countries.

While suill predominantly dedicated to the pro-
motion of pure new wool and its products, the IWS
recently added a new weapon to its armoury by
intmducing, for international use, the “Woolblend-
mark”, a svmbol which identifies a range of sclected
P-oducts contzining a minimum of 60 per cent pure new
wool. The introduction of this multi-fibre element
considerably extends the range of services offered by the
IWS to the textiie industry,

A major achievement of the Technical Centre has
been the development of completely machinc-washable
qualities of pure new wool machine-knitted garments
and fabrics and hand-knitting yams. Other advances
include the development of a machine, designed to fit
into  conventional production lines, for imparting
additional crimp to certain coarse wools that are defi-
cient in natural crimp. This provides the carpet industry,
in particular, with a virtually new raw material, offering
added appearance retention and resilience in wear.

Another new process provides a radical improve-
ment in the flame-resistant properties of wool, which
already has very considerable natural fire resistance. This
permits new levels of safety in carpets and furnishing
fabrics for airliners, and higher standards than ever
before in a wide range of other wool products, Other
projects being promoted will gve wool products new
casy-care properties that will enable them 1o stand up to
domestic washing machines as well as dry-cleaning, These
include nom-iron finishes. Indeed, a machine-washable
men’s suit is on the point of commercial introduction.

In addition to these new activities, the IWS has
developed a consultancy service which places at the
disposal of all countries the technical skill and expertisc
it has accumulated over the years in all aspects of
conventional processing. The broad aim of the
consultancy service is: **To advisc internationally on the
most competitive methods available for converting wool
fibres into a quality end-product”,

4

The service, which was known as the Manufacturing
Services Section when it was first set up in 1965,
originally had two main functions:

(@) To advise on the setting up of wool textile
industries, particularly in the emerging countries;

(b) To assist existing mills to improve their
product quality and, thereby, their competitiveness,

Experience in the first few years, however, showed that
the developing countries needed a wider range of services
and in 1971 the section was renamed the IWS
Consultancy Service, and equipped to advise on such
diverse subjects as complete plant layout, Management
problems, automation, marketing, design work, com-
puters as an aid to production programming and control
ctc. It now seeks to cover all the disciplines which the
industry expects of a large textile consultancy.

This reconstituted service makes available, anywhere
in the world, advice and guidance from some of the best
and most experienced technical, production, commercial
and management personnel to be found in the European
textile industry. In addition to its own staff, the Service
has a roster of consultants with world-widc experience.
experience,

The Consultancy Service does not offer stock
solutions for a company’s problems. It recognizes that
cach firm's difficulties must be resolved within the
framework of that particular firm. Whether a query
concerns the proposed erection of a factory, or a
relatively minor production hold-up, the same measure
of detailed attention and assistance is available. The
Service’s experts come from all the fields of textile
manufacture; from raw material to garment-making,
including management, organization, planning, training
and market rescarch., The following is a listing of the
main areas in which consultancy is currently provided:

Technical services

Raw material (buying; blending of different wool
types or wool-synthetic mixtures)

Top production (scouring  of wool; effluent
treatment; combing of wool, wool blends and
synthetics; combing machinery; sales of tops)

Yarn production (spinning of woollen, worsted and
semi-worsted;  spinning machinery for woollen,
worsted and semi-worsted)

Cloth production (design of woollen and worsted;
Preparatory processes; fabric specification)
Mending

Finishing (wet systems for woollen and worsted; dry
systems for woollen and worsted; additive finishes;
solvent finishing)

Dyeing

Printing

Knitting (weft knittin', flat and circular; warp
knitting, Co-We-Nit; specialized techniques; Mali and
Arachne machines)
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Carpet production (woven, tufted, needle-bonded
and sliver knitted; latexing; design and styling)
Quality control (quality control techniques and
Systems; advice on setting up and maintaining
quality standards)

Clothing manufacture

General management
Principles of organization
Staff (selection and recruitment)
Job evaluation
Costing
Project planning and control
Training (plant training; organization of training;
training of individual key personnel remote from
plant; production of training aids and programmes)

Marketing
Production rationslization
New product development
Industrial and consumer marketing

General production

Plant layout

Materials handling

Methods enginecring (work study; transport of mate-
rials; storage; maintenance; building design ctc.)
Use of computers for network analysis (scheduling,
cost control, and general progressing of large or
complex production schemes)
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CONSULTANCY PROJECTS

To illustrate the geographical range and variety of
the textile problems covered by the Consultancy Service,
the following examples are given of projects undertaken
by the IWS in the past two years:

ASIA

India

® A fullscale study of the Punjab spinning,
knitting and dycing industry was carried out in
relation to a planned common facility centre to
be set up in Ludhiana.

® A complete investigation was carried out at one
of the largest vertical mills in the country. The
investigation covered all processes, from raw
material to finished fabric. Recommendstions
included the future rationalization of the firm.
Special emphasis was placed on the need to
improve quality and design if the firm were to
establish an export trade.

® A thorough consultancy assignment was carried
out at a large vertical mill, and advice was given
on the installation of new equipment.
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® A complete layout was provided for a new
scouring plant.

® A complete new mill was constructed. This
included finding a suitable site, designing the
building, and making recommendacions on the
equipment to be purchased.

® A full investigation was carried out at a
carpet-weaving mill, and suitable recommenda-
tions made.

® Reconstruction of a knitting and garment-
making factory included planning the site and
layout of a new building, arranging water,
steam and other services, and fecommending
new machinery and techniques.

o Planning details were provided for a new textile
rescarch centic at Bursa,

® Layout was provided for a new worsted
spinning mill, with special attention to
economic considerations.

Pakistan

® A survey of the wool industry of Pakistan was
carried out by a team of consultants.

Volume VII, Number |

SOUTH AMERICA
Uruguay

® A vertical woollen and cotton mill  was

reorganized, with complete layout, including
administration, accounting,  costing  (prime
costs), labour requirements ctc.

® A complete investigation was made of a large

vertical  mill, including recorganization  of

machinery, cconomics, product development
and markcting.

® A large scouring plant was reconstructed.
® The Consultaney Service supervised the reorga-

nization, layout and commencement of opera-
tions of a top-making plant.

OCEANIA
Australia
® A large woollen mill was reconstructed. The
project included a complet: new layout.

® A new dye-house was planncd for a commission
dyeing firm.

EUROPE
Greece

® The cloth styling and design centre of a large
weaving mill was reorganized.

Yugoslavia

¢ Recommendations were made on the produc-
tion of high quality velour fabrics.

® General consultancy was provided on the
reorganization of the making-up section of a
large vertical mill,

® Consultation was provided at a vertical mill on
the dyeing and finishing of fabrics.

® A quality control system was established for
tops, sliver and yarns at a large worsted
spinning mill,

Poland

® A detailed survey of the Polish wool-using
industry was carried out. The project involved
visits to all major firms in the country, Detailed
recommendations were made for the future
development of the Polish wool-using industry.

USSR

® A team of consultants carried out a detailed in-
vestigation into the total reconstruction and com-
plete layout of a very large spinning mill. ]
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he industrialization programme of the Govern-

ment of ireland isadministered by the industrial

Development Authority. The ultimative objec-
tive of the Authority is the improvement of the economic
and social welfare of all irish men, women and children
who live, or would like to live, in Ireland. The level of a
country’'s standard of living depends on economic
production: the betterment of that standard depends on
cconomic growth,

The three sectors of the Irish cconomy—agriculture,
industry and public services—contribute to the national
income. All of ihese sectors are interdependent: the
growth of each depends on the demand from the others,
and from abroad. At the present stage in the country'’s
development, industry is the primary and principal gene-
rator of growth in employment: agricultural employment
is declining and employment in public services is substan-
tially affected by the level of demand from industry.

The country’s ability to provide employment
opportunities at home for all its people by the 1980s
depends directly and indirectly on the establishment of
new industries and the expansion of existing ones in the
country. The level of real incomes in the future will
depend very largely on the success of these measures. At
present, average incomes in ireland are only about half
those in other member countries of the European
Economic Community (EEC). Furthermore, average
incomes in the more prosperous regions of ireland are
substantially higher than those in the less well-off areas:
incomes in the castern region are 60 per cent higher than
those in the west.

The industrial Development Authority itself does
not establish or control industries. Its task is to promote
the rapid build-up of the industrial sector by providing
guidance, enconragement and financial inducements and
assistance both to irish industry and to overseas
manufacturing firms willing to invest in ireland. in
appropriate cases, it participates in new projects by
equity investment.

industi;al development in ireland is a complex
activity involving, directly, private and public enuterprises
(e.g. industrialists, banks, insurance companies) and,
indirectly, many State, semi-State, and other bodies (eg.
the Department of Posts and Telegraphs, the national
transport system, the Electricity Supply Board, gas com-
panies, the National Building Institute, the Institute for
industrial Rescarch and Standards, and the Irish Export
Board). The industrial Development Authority plays an
important role as co-ordinatnr o1 the industrial develop-
ment-related activities of all tu.cse companies and agencies.

industrial development is a team effort. If it is to be
fully effective, it is essential that all those engaged in it
be agreed on the final objectives and work together for
their achicvement.

The author: M, J. Killeen is Managing Director of the
Industrial Development Authority, Ireland,
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SELF-HELP: IRELAND’S
RECIPE FOR D EVELOPMENT

M. }. Killeen and J. B. Swen
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ince 1960, 723 mew manufacturing plants,

mvelving 2 total  capital  mwestment  of

£275.4 mulhion and 63.891 jobs ar full produc:
tion, have been emablished n  Ireland.  Oversess
compames set up 496 of these plants, representing a
total investment of £217,.730,000 and 48,45 jobs. the
remeiming 227 were established by rsh msercses. The
following table shows mvestment in these Indusenial
projects, by principal sowrce countries:

Amonnt

myesie d Number

(mokison of
Cowntry pownds) propecis
United Kingdom of Great Britan

and Northemn Ireland 42 18)

United Sates of America (1} 131
Germeny, Federal Republic of 16 91
Netherlands 1) n
Ircland 87 227
Others* 4 70

*Incleding Auseria, Brigrum. Denmark. France. lisly. Japon,
Sowth Alvice. Sweden snd Switzeriand.

This mew industrial development had 2 dramatic
impact on the irmh economy throughout the |960s It
wos the main contributor 1o the rapid incresse m ihe
Gross Notional Preduct, wineh achirved 2 volume
Md‘.n“mlkhn&,mmm
sanual rate of growth of 4 per cemt in real terme. The
average sanusl rate of growth in the 1idustrial secror for
the povied wes 7 per cemt and was one of the Mghest
recorded in Europe.

The enpansion in industrisl output was srongly
reflectod in industrial exparss from beclond, which rese
from (8).0 million (3201 million) n 1% 1o
£394.) million ($1,0125.2 million) in 1971, an :ncresse
resl velume of over 240 per cent. in 1970, industriel
enports sccounted for 34 per cemt of 10tal merchendine
enporn, snd for the fiemt time cxceeded agncuhwrnl
enperts in value.

The mew indwstries produce s wide rengz of
products, including enginssring goods, clectronics and
clocwrisal oquipment, pharmaccuticals sad chemecals,
tentilrs, foodwruffs, metal and plastic goods.

The aathon: J. B Swon u Enecutvwe Dwwoctor of the
Mndusevial Devviopumens Avshoriey, I+ lond.

“Mﬁ““,anh
om o @ Misuwy in Movey.
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Thes setisfactory performance has produced wgmifi
cant changes i the distribution of the knsh werk :orce.
Employment w the agricwitues! sector dropped from
3.1 per cent of the total werk foree in 1961 te 26.3 per
cent i 1971, The percentage employed n indusery,
however, mcreased from 24.4 to 30 7 per cent over the
same peniod, while the percentage in public services rose
from 39.3 to 43.4 per cent.

The wnprecedented rate of industrial deveiopment
in Ireland during the 19608 was the reswlt of conscious
planning by the Government  1he inual mpetus
for the development was provided by the Government's
programme for economic expansion, which established
genersl growth targets for the mational ecomomy and
specific targets for the indusirial sectors. As part of thi
programme, the Government introduced 1ncentive
schemes designed (4) 10 encourage and assist domestic
industry to expand, diversify and raise it efficiency o
meet free-trade conditions, and (b) 1o encourage forewgn
induatry to establish manufactwring plants in ireland.

The objective of the Government's industrishization
policy was twofold (o provide greater job opportunities
for trsh workers and thereby  lewsen iwolentsry
emugration; and 10 rase general hiving standards in the
country. In the md- 19308, 30,000 persons 2 year were
emigrating: a chroni haemorrhage from a population of

Jost under 3 nwihon. in sddition, Irelond was expen-
encing the drft of werkers from agricultural occupe-
tions amovement thet was slee tashing plsce in most
other European countries. The Government realized that
the fundementsl cure for these economic and secie! it
was 10 provide obs at home for lrish workers. These
coukl only be provided m the industriel sector.

Accordingly, the Industrial Development Authority,
a2 State-spunsored orgsmization with nationsl responsi-
bility for industriel development, was established. The

main vbjectives of Lhe Authority are:

&  To encourage overseas industriahios to establish
export-oriented  menwfacturing plamts  in
Ireland;

¢ To sesiet home industry to expand, diversify
and improve its efficiency.

The Industriel Development Authority achieves these
vbjectives wih the sid of 2 unique peckage of incentives
which go further than those of any other country in
encowraging e xport industries and in attracting private
capital for this purpose.

T.us article 15 primerily concerned with explaming
the objectives, priorities, and activities that meke wp the
Industrial Development Authory’s programme for the
attraction of new industry. The programme will have a
sgnificant impact on the industrisl and ecomomic
performance of lreland in future years. Before taking a
forward inok st new induetriel development, however, 1t
1S necessary to review briefly the fundamentsl economic
rationale of the form of industrial development that hes
cvolved in irelond and the wmpact it has had on the
industrial secter.

The eronomic rationale

Up 10 the end of the 1936 the postion of the irish
cconomy was cheracterined by

o  Relotvely plontiful  nstionsl resourees w0
finonee both nfrestructure snd divect mduserial
mvestment

¢ A powing srphss of lebowr sccrwing from
neturel incrense in the lobour forer snd drehine
i agriculterel employment, resulting in & high
bevel of emigrasion;

¢ A low monwatem of gowth in industry. Sinse
the bulh of ivish indusory hod boen gasablinhed
" o6 evs when even highly dewioped countrins
pursusd protectionsst pubicies, it wes divsesed
simust enclusnvely st mevting domestic market
rgweemnents. The scope for further develop
ment of this hind had become entoemely Namined.

indwssmal Roscorch and Lvestapmens News




In this meuation it was necessary to devise a strategy
for achicving a rapid and sumsined increase in the

volume of export-oriented indwstry and for the
channclling of underutilized resowrces of lsbour and
capital into export-generating projects. It was recognized
thet, for cxisting industry, 2 move from operating in a
virtually closed market ecomomy to competing on
mernationsl markets, while offering considerable
long-term growth prospects, would pose 2 chalienge in
the short term. It would call for substantial changes in
the structwre of industry, in the fields of maerketing,
product development and management, and would
require heavy investment in manufacturing facilities. A
wide-ranging programme of incentives and swpport
services wes developed with the object of encouraging
cxisting industry to move ino export activities. This
programme incheded tax relief Jor profits from exports,
grants towards cxpenditure on modernization and re-
equipment of manwfacturing facilities, industrial grants
towards capital costs of new cxport-oriented progects, and
a strenghthening of the resources of a number of State
bodies providing scrvices for industry, including the Irish
Export Bosr ' the Institwse for Industrial Research and
Standards, and the Irish Management Institute.

It was obvious, however, that if the desired
expansion in cxport-oriented industry and in industrial
employment was to be secured quickly, it was necessary
to supplement the potentialitics of existing industry
by attracting from abroad new, export-based industry.
The Industrial Development Authority was not alone
in this view, as similar conclusions were reached in
3 number of other Western European countries (c.g.
Belgium, ltaly, the Netherlands and the United Kingdom
of Great Britain and Northern Ircland) where program-
mes for the attraction of new industry from abroad were
also being launched.

Tax relief from export profits

The most important of the Inish incentives is the tax
rehefl from export profits. New mamufacturing com-
panies establishing plants in Ircland enjoy 15 comsecutive
yesrs of complete excmption from taxes on profits
earned on export sales, and a sliding scale of relief for
each additional year up to 1990, when the relief ceases.
Sales by Irish companics to their parent companies or
other associsted companics abroad are regarded as

Opovasen & werk in o« movhanisal bandling squipmens plont &t Gabway.
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export sales and qualify for export tax relicf. The
benefit of this relief to an industrialist is very
substantial,

There is also free movement of capital from Ireland.
A company, once it has received exchange control
approval from the Irish Central Bank (which is normally
granted automatically on the establishment of a
company), is guaranteed free international transfer of
dividends and profits from its Irish investment, in any
currency. Capital and appreciation of capital may also be
repatriated in full. There is no capital gains tax in
Ireland,

Ircland has double-taxation agreements, providing
for the avoidance or mitigation of double taxation, with
Austria, Canada, Cyprus, Denmark, Finland, France, the
Federal Republic of Germany, the Netherlands, Norway,
Sweden, Switzerland, the United Kingdom of Great
Britair and Northern Ireland and the United States of
America. Agreements with Belgium, ltaly, Luxembourg
and Zambia have been signed and await ratificatio’ .
while agreements with Japan and several other countries
are at an advanced stage of negotiation. These
agrcements provide for full or partial exemption from
taxation in the rccipicnt country on profits (which are
alrcady tax cxempt in Ireland) received from an Irish
company.

Capital grants

The second major financial incentive available to
manufacturer.  tting up plants in lIrcland is the
comprehensive range of non-repayable cash grants, The
most important of thesc are the grants which the
Industrial Development Authority provides towards the
cost of fixed asscts. For grant purposcs, fixed asscts
comprisc  sites, site development, buildings and
machinery, Grant levels for medium-sized projects are
determined as a percentage of fixed asset investment.
They can be as high as 50 per cent in certain areas of the
country. Grants for capital-intensive projects are related
to the number of workers employed in the project and
range up to a maximum of £5,000 per worker,
depending on location.

In sclecting new industry and determining grant
levels, the Industrial Development Authority rates
projects on their benefit to the national economy against
the following criteria:

o High market growth rate of the product;

® Longterm subility in terms of there being
small danger of technological obsolescence;

® High “added valuc” when the full impact of the
project on national income is taken into
account;

Oppesies:  Twohwicion operates machivery induosvial
fastonovs and sooling , Galway. e
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® High degree of exportability in terms of
physical ease of transport, storage and tariff
rates;

® Low capital requirement per job created; or
where the requirement is high, good potential
for linkage or spin-off bencfit.

Training grants

The Authority also provides grants towards the cost
of specific training programmes for workers for ncw
industrial projects. Such costs includc the following:

® The wages, travelling and subsistence expenses
of the workers being trained, whether in Ireland
Or at parent companies abroad;

® The salaries, travel and subsistence ¢xpenses of
training personnel;

Management training expenses:;

The cost of hiring training consultants, where
necessary.

The establishment of overseas-sponsored industrics
in Ircland has introduced skills and technologies to a
work force that is educated and adaptable to ncw
techniques, The State-sponsored Industria! Training
Authority operates training centres throughout the
country and provides training courses to meet thc
specialized re quirements of specific industries.

Ready-built factories

On its industrial cstates at Galway and Waterford
(and at Shannon in association with the Shannon Free
Airport Development Company), the Industrial Develop-
ment  Authority provides fully serviced ready-built
factories for purchase or renting. Ready-built standard-
type factories are also available from the Authority at
many other centres throughout the country. Where
factories are leased, the capital grants are applied to
reduce the rentals. The Authority will also build and
leasc specially designed factories to meet the require-
ments of particularly attractive projects.

Apart from the factory facilities provided by the
Industrial Development Authority, there arc many
privately operated industrial estates in Ireland. Fully
serviced sites are also available in most towns.

Research and development

The Authority also operates a grants scheme for
research and development projects, based on a maximum
of 50 per cent (or £15,000, whichever is the lower) of
the cost of each project. It has established an industrial
research park just outside Dublin where firms may
establish units to conduct research on new processes and
product development with the aid of the grant scheme.
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Apart from the exceptional financial benefits which
Ireland offers to establishing manufacturers, it has many
other attractions as an industrial location. It has a
reserve of educated, adaptable, English-speaking workers
who can be readily trained to perform any industrial
task. tts location between the United States of America
and continental. Europc makes it an ideal basc for trade
both with expanding American markets and with the
large and lucrative markets of the European Economic
Community (EEC),

Recources and deficits

The use of incentives non-repayable cash grants
and export profits tax relief to attract new industrics
from abroad is sometimes cquated with the incurring of
a national “cost” in some sense. From the standpoint of
the economy as a whole, the notion of “cost” implies
the  benefits that arc  sacrificed through dirceting
mvestment resources into one  channel rather than
another. Hence, a system by which national capital
resoarces-in  the form  of Industrial Development
Authority financial incentives are atlocated o new
industrics so as to ensure their location in breland, rather
than clsewhere, constitutes a national “cost” to the
extent that these resources could be wsed more
beneficially in some other way to promote economic
growth. However, as noted above, the position in the
Irish cconomy has traditionally been one in which the
momentum of growth in the existing base of industry
has fallen far short of what national capital resources
could finance or vvhat employment needs required. The
notion of the “cott” of new industrial development is,
therefore, misconcived. The attraction of external
industry to Ireland is essentially aimed at finding sources
of cnterprise to utilize national resourcees of capital and
labour in industrial cxpansion that otherwise would not
matcrialize. The attraction of the necessary enterprise
involves the deployment of capital resources on an
incentive basis, ic, to increase the profitahility of
specific industrial projects in relation to what they might
earn if located in some other country.

The total annual volume of financing deployed hy
Irish State-sponsored agencics, including the Industrial
Development Authority, in industrial development is
approximately the same as the total annual yield in
income and corporate profits tax on existing businesses,
This fact naturally prompts the questions: Why give
back in financial aids to industry what is taken away
from them in taxation? Would it not be better to leave
these resources to be reinvested directly in industrial
expansion? These questions miss the very relevant point
that the resources are directed in the form of financial
incentives and support services to those firms—many of
them forcign firms—that are ‘most likely to havc the
potential for long-term growth and for the generation of
increased exports and employment. A similar process of
redeployment of resources forms part of corporate
development in large businesses.
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What has been said so far merely establishes the
broad cconomic rationale of the Industrial Devclopment
Authority’s programme for new industrial development.
In essence, the Irish economy has a surplus of primary
industrial resources of capital and labour and a deficit of
industrial enterprise and knowledge. The latter must,
therefore, be imported, with the aid of financial
incentives. The question ariscs, however, as to what
priorities for attracting external industry should guide
the deployment of financial incentives, It is important to
stress that the Authority’s product policy is to search
out industrial projects that yield a bigh national
cconomic benefit in relation to the investment involved.

A ranking of projecets on this basis does not
necessarily correspond to a ranking on the basis of
commercial profitability. New industrial projects are
rated on the following major indicators of cconomic
bencfit:

® lligh growth ratc of the product in inter-
national markets;

e Sability, in terms of small probability of
technological obsolescence:

¢ High national value added through the use of
native raw materials or locally manufactured
products;

® lLow capital intensity, or, if it is high,
substantial possibilitics of linkage or spin-off
bencfit from the project,

Quantified versions of these indicators provide the
framework through which the Industrial Development
Authority’s project selection process is conducted in its
initial stages. A project having a high rating on all of
these  criteria does not  neeessarily have a higher
commercial profitability than one with low ratings on all
of the criteria. However, the project with high ratings
would obviously attract larger incentive per unit of
investment since it would deliver higher national
cconomic benefit. For example, an ¢xport-based project
involving a product that is at the growth stage of a
long-life cycle, and that uses Irish raw materials, would
attract a higher level of incentive than an export-based
project with a low skill content and using imported
matcrials—even though both projects might have the
same prospective rate of return on capital employed.

It follows from this discrimination on grounds of
cconomic beaefit that it is incorrect to regard the
Industrial Development Authority’s financial incentives
solely as a means of generating projects in which to
utilize national resources of capital und labour,
Incentives are also the vehicle for the promotion of a
product policy for industrial growth. Variations in the
rate of incentives to new industrial projects are a key
method by which the over-all pattern of new industrial
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cxpansion is made to conform with national develop-
ment needs, such as a high male content in new job
creation, stability and permanence of employment, and
the use of local raw materials.

One of the persistent doubts expressed sbout the
use of financial incentives to attract new: industries
concerns the permanence of these industries. It is often
thought that, when the benefits of graiit assistance and
export profits tax relief are cxhausted, tie industries will
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tend to move clsewhere. The probability of this
happening depends cssentislly on the selection effort,
which is initially devoted to attracting new industries.
In general, new export-based industries become
more permanently rooted in their locations according
as (o) they develop local resources of skill and
mansgement not casily substitutable in alternative
locations, and (b) they reinvest and expand within
the economy.
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New industrial development since 1960

Table 1 shows the extent of new industrial development
assisted by the Industrial Development Authority since
1960. The impact of this development is most closely
reflected in the growth and diversification of manufac-
turing cxport sales over the period, since virtually all of
the development consisted of the establishment of
highly export-oriented industries. In contrast to the
pattern of manufacturing activity in 1960, which was
heavily dependent on food processing, textiles, clothing
and footwear, these new industries were concentrated in
the product areas of enginecring goods, clectronics and
clectrical equipment, phaimaccutical and chemical
products, and plastic products,

TABLE 1. NEW INDUSTRIES AND MAJOR EXPANSIONS
ASSISTED BY THE INDUSTRIAL DEVELOPMENT AUTHO
RITY, 19601972

Total capital Employmen:
Number of  investment at full
Sources projects (million pounds)  production
Irish 227 57.65 15,436
Overseas 496 217.75 48,455
Total 723 275.40 63,891

View of the shop floor level at a company in Waterford producing leboratory balances.

16

] ' r_ )

Industrial Research and Development News




As table 2 shows, in summary form, the growth of
manufacturing export sales since 1960 was accompanied
by a marked shift in their industrial pattern towards thc
broad product areas of metal goods and chemicals. This
pattern of growth is expected to continue.

TABLE 2 BROAD PRODUCT PATTERN OF MANU-
FACTURING EXPORTS, 1960 AND 1971

(Percentage of total value)

Product 1960 1971

Food processing,

beverages, tobacco 62.5 49.4
Textiles, clothing, footwcar 11.0 13.8
Chemicals and metal products 9.6 19.0
Other products 16.9 17.8

Total 100.0 100.0

(Value, million pounds) (83.8) (394.3)

Technician sets up unit at a machine and tool company at Ballina, Connty Mayo.
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In retrospect, the 1960s represented what was
inevitably the pilot stage in the programme to attract
new industries to the cconomy, cven though the
programme in those years accounted for much of the
expansion and diversification of the manufacturing
sector. The scope for selection of new industries upen
which to exercise financial ineentives in line with
development priorities was much less than it is now, or
will be in the future. Inevitably, it took time to build up
Ireland’s reputation abroad as a base for manufacturing
industry. Furthermore, with continuing uncertainty in
European trading relation-, it was not possible as it is
now—to promotc Ireland as a part of the Europcan free
market cconomy, particularly among United States
industrial companics in Europe,

It is necessary to stress that joint ventures (less than
10 per cent of ncw industrial projects established in the
1960s were joint ventures between cxisting and new
industries), arc possible only where industrial companics
in  diffcrent  countries can  match complementary
strengths to their mutual benefit, For cxample, a
country with a certain developed product technology
may be attracted to a company in another country, or
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part of the world having manufacturing facilities and
established market access and knowledge. The scope for
joint ventures is limited, therefore, where these kinds of
complementary strengths are lacking. During the 1960,
when existing industry in Ireland was primarily
concerned with changing from production for a
potential home market to operating in international
competitive markets, the scope for joint ventures was
severely restricted. Existing industry has now con-
siderably more experience of export operations, and in
the coming years is likely to acquire more new
technologies and new products through joint ventures
and licensing agreements,

A feature of a significant number of the industries
established in the 1960s has been their devclopment
from branch production units of external companies
into units that conduct their own marketing and
research and development activitics. This movement is
partially reflected in the fact that 20 per cent of the
total investment committed during the 1960s repre-
sented expansion of manufacturing facilitics by firms
already supported under the Industrial Development
Authority programme. A number of expansion projeets
recently approved relatc to firms that were set up in the
carly 1960s and for which the benefits of cxport profits
tax relief will be exhausted in the course of a few years.
The recently introduced programme of grant support for
rescarch and development activities should increase the
potential for firms to widen their activities and expand.

Future development of new industry

A large proportion of the expansion needs of
industry during the coming decade will continue to be
met by the attraction of new industries from abroad,
The Industrial Development Authority's programme of
attracting external industrial investment for the 1970s
comprises the following elements:

® Rescarching the pool of investment possibilities
arising in the industrial countries making up the
developed international economy, ie. for
practical purposes North Amecrica, Western
Europe, and Japan;

® Sclection of the product areas, projects and
industrial companies which best meet the
criteria  for  cconomic  benefit  already
mentioned;

® Identification within these selected groups of
the projects and industrial companies which
have the greatest potential for conversion into
actual projects in Ireland;

® Implementation abroad of general promotional
campaigns and direct marketing activities aimed
at specific industrial companies.
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Research and selection of industrial projects and
companics provides a portfolio of investment possibili-
ties to which the Industrial Development Authority can
apply its marketing activities. In this way, it is possible
to influence the expanding industrial structure in
accordance with development priorities. Rather than the
foreign industrialist choosing Ireland as a location, which
leaves the Authority with little or no control over the
pattern of new industrial development, the Authority
chooses the foreign industrialist. It then approaches his
company directly with a specific investment proposal.
Success in this effort depends on arranging that the
proportion of desirable ‘‘candidate” industrial projects
in the total portfolio of investment possibilities is kept
to a maximum on a continuing basis.

Priority areas

The Industrial Development Authority, through
experience and research, has identitied the products,
projects and industries that best mect the criteria of
economic benefit already mentioned. Some of these
priority areas are listed below:

Priority areas for new industries

Food

Nutritional and health products
Processed meat products
Delicatessen products

Instrumentation

Electronic navigational aids

Medical, surgical, ophthalmic instruments
Laboratory and scientific measuring cquipment
Hand power tools

Video equipment

Process control equipment

Computer peripheral equipment

Engineering and electronics

Environmental control equipment

Office equipment

Commercial and institutional food-service equipment
Supermarket and retail accounting equipment
Automobile parts and accessories

Security devices

Mechanical and hydraulic handling equipment

oo .,'2.5., 'smdm.:p‘. bag before 2,...... o Ripeckiddy.
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Other products

Industrial ceramics and refractorics
Adhesives

Bonded fabrics

Sports and lcisurc equipment
Plcasurc boats

Educational and teaching products

Research into priority industrial sectors is only the
beginning of a complex process of identification and
sclection of new indusinal investment possibilities. From
industrial sectors, the process leads to  industrial
companscs which arc cstablished as leaders in the various
priority product afeas. These companies are researched
and rated on the followmng indicators of interest 1o the
Industrial Development Authority

20

Phormasentical company (with Amevican interests) ot Swords, Cownty Dublin. Produesion nersed in 1964,

Commercial soundncss, 3 messured by genersl
growth and profitabiity record;

Growth potemtisl, a5 indicsted by the com-
pany’s present sirategic position for merket
growth and its possible effectiveness
exploiting this position;

Production- capacity pressures in the rompany;

Ability of the company to fund mew inven-
MCRLs;

Pressures in the company towsrds locations!
mobility;

Historical policy of the company in responding
to advantages of new locations for mvestment.
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The ufting of industrial companes on thewe critena
n s long and lsboriows process. A recemt sesrch in 2
certam product srea starced with 21,000 compumes, was
reduced to 3,325 after clminetion of compenes
employing less than 100 employees, and yielded 1,239
candidete companies after screening on the above
critena,

international marketing

The emergence of candidate companies fron: the
resesrch and selection process provides the basis for
international marketing actwities by the industrisl
Development Authority. The focal elkement in these
activities 1s dwect approsches to whected companses with
specific proposals for location of thew investments in
treland. Such propossls are i ffeet “intercepting”
on-going investment plarning in candidute compamies,
wnce cach company has been selected with an cye to the
pressure which its growth performance s putting on
existing production capscity and which may be leading
the company to mew decisons on new locations for s
actvities. This is 3 vital outcome of the selection effort,
namely, the channelling of the Industrial Development
Authorty’s  scarce  marscting  resources to  where
ivestment planming by industrial companies s at critical
stages and, therefore, where the benefits of kocating new
investment  projects v breland are likely 1o be most
relevant and stersctive,

The Industrial Developinent Authority’s marketing
presemtations to industrisl compames typically cover
three areas of interest:

o The physicai crwironment snd senices for
industry in Ireland;

o The gemeral ccomomic and monetary facrers
affecting industrial investment n brcland;

® Industrisl Development Authority financiel
incentves and thewr incorporstion in 3 finencisl
model of s grmeral or specific avestment

The country’s main selling powt 1 that, in relotion
to most other Furopesn mdustrisl locstions, it hes
plentiful supplies of woinsble lshouwr, an cffective
trowwng system embracing the industrisl Tramng
\wthority, regional technical collcges and local voes
tional schools, nfrestructure, and trsmspert and
communication tervices. With growing congestion n
othet industries, these sdvemtages of themasives pive
irclond sn ncressing competitive edge 80 2 base for
Luwropesn industry.
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1 s important 10 cmphasize 1o overseas indwsiria
lses 1hat breland w2 very HTONg MORCLArY Iegion e
relation o many other cowntrws, and that thoere 1
totally free tramsfer of capetal and profis in all toregn
currencwes hetwen Ireland and clwwhere,

It can e wd that the cominnatun ot Industrial
Development  Awthorn . incentives  and  trelamd's
membershy of the Furopean Feonomu Communt
(FEC) puts mdustrial compames i Ircland at 4 amique
advantage as producers for F uropean markets

)oining the EEC

Ireland became 4 incmber of the FEC on 1 Januan
1973, The country’s negotiators with the Commission
for the Furopean Commumnes, however, agrecd 1o 4
sprcral protocol which recogmzed Treland as 4 developrog
regron within the Community. Phe protocol recognized
in particiiar that the apphication of the Artickes of 1he
Rome Treaty, which deal with State auds, ““must take
account of the obgectives of ccomomic expamion and the
raming of the standard of hiving of the popalation”

treland has been allowed to continee 1o operare the
Anglo-lrish Free Trade Agreement, which gives frish
industrial exports  duwty free  access to the United
Kingdom market of 53 miblion persoms The cominna
tion of the industrial Development Authority incentnes
and FEC membership will therefore give manutad ture
i breland 3 umique advantage  producers tor the
Furopean marhets. b will provide  non Furopean
countries with an attractive manwfacturng location in
Purope. It will provide P EC companics with a base trom
which they con export back into the FEC, duty frec and
tan-free, winde at the same nme taking advantage of the
weplus labour utuation mn ireland.

Though offering very sttractive incentives, the
Authority’s mternationsl marketing activities must face
substantisl and intcnaifying compettion from other
countries in Europe. Most countres within the emlarged
EEC will be competing for new indwninial projects to be
locsted n thew lew-develaped regions, athough a
“codhing”” has been placed by the FEC on gramt mcemtives
to mduetries in the ceneral regeoms of the Corvmumty.

Despite incressing competition, the research, plan-
ning and enecutve effort that & devated to new
mduetrial drvelopment by the Industrial Development
Auwthorty should put lrelend w i wreng postion to
stornct the hinds of new indussnies thet best swit the
sountry’s develspment needs. Provided the gemersl
imtornstionel ond domestic cconomic chmete does et
duteviarste, there w cvery hbeldwmsd that, s o member

of the cniarged LEC, lrclond will mekc rapud progress
towards meeting those meeda, o

21




Evakuation of Electrical ***"
Measuring Instruments in India

Inda 1 compomed of many smell compemes

which lack desgn, development, enviconmental
testing, and tooking facilities. To assist in overc
these handicaps, the United Nations industrial Develop-
ment  Orgsmization (UNIDO), the United Nations
Development Programme (UNDP) and the Indian
Government founded the Institwte for Design of
Electrical Measuring instruments iste in 1968, Pending
the comstruction of & new, permanent building, i hed
temporary quarters in the Small industries Serviec
Institute, n the Saki Naka section of Bombay.

Plans were made immediastely for the establshment
of design training cowrses, the installation of machine
tool facilities, and the establishment of laboratory
standarde for clectrical measurements; and orders for
equipment were placed.

Commencing with the :astrument industry, informa-
tion was obtained on mdividual companies and thew
needs. Lectures were given and comswltation made
available on instruments and problems of instrementation.

Today, the institute has a2 fine instrument
calibration and testing laboratory; machine tools sre
being weed to build tools and prototypes; and it has an
simost full complement of technical experts, indian
counserpart staff, and sdministrstive personnel,

Technical information published by the Institwte's
experts shows much concentrated effort and discern-
ment in the subject-matter covered.

A group of traimees In instrument design arc
sttending 18-month, full-time lecture cowrses st the
Instituse. They are alve participating in design work for

T he clectrical measuning instrument ndustry n

The amther: R. M. Rowell, an mstrument. consultant,
was Project Manager ond Chicf Adwiser 10 1he Instuute
for Design of Elsctvical Measwring Instruments dwring its
first yeor of opevation. He bas aiso served as conswitent
to the Institute.
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During the course of 3 lecture towr orgenized
recently by the Institwte, 1 the Bombey, Hydershed,
Modras, and Amballs aress, where most of the
rument menwiscturing i concentrated, 27 illuetrated
lectures on instrument prnciples snd the vorious phases
of devign were sttended by metroment monwfacturers
nd experts, & well 28 trainees.

Lectures on instrement taut-band UIPCABON weTe
Bven promunence, snd the very active questionsnd-
amwer periods that followed the lectures gove evidence
of the intense local interest in this subject. Alhough 1
hos met with wide scceptonce in the United Seates of
Ameria and Ewrope, taut-bend SuspeRsion i a relatvely
Rew concept in india and much information 1 needed
regarding 1. Previowsly, elecirscal instrement moving
Sysems rotsted in polished prvot and jewel bearings and
required spwrsl comtrel Wrings te provide s cowmter
torque. In the new design, the meving sysiem
supported by twe flst metal bands under tension. T hese
bands also provide a contrelling torque and elecirical
connexion 10 3 moving coil. Pivets, jeweds, springs, snd
spirsls sre chimineted and, as they are froe from friction,
the instruments opersts with grester sensitvity and
messure lower current values. The advantages of such s
Tystem can be seen quite readily but since the bends are
very fine (ome holf 10 twe thirds the diomeser of 3
homh&)'cucmmkcunudh :
the instrement. When properly desgned, however, it will
withetand very hervy impect snd vibration.

The budding of the permenent headquerters of the
Institute s proceeding slowly, but work en the
foundetions hes ot ieast been started. ]

S Tompeswy quasors of the esisute foo Bvage of
m hn’ bc.-— @ sy Smell Soduntrive Sevadese

MMMMM

R |






New Processes and Products

Protoctive gos furneces developed for bruss-ennosling process.

New peollution-free brass-snncaling process

In contrast to copper, stecl and other metals, brass
w still sanesled by the recrystallization process. This
leads to surface oxidstion, which has to be removed by
subscquent pickling. The pickling, in turn, results in
losses of copper and zinc, the two elements used in the
production of brass, and in the contamination of
considerable volumes of water.
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All this has now been changed by an industrial
furnace producer in Amhwhohudnipndgn
anncaling process that uses protective gas instead of air
and thus avoids surface oxidation. The new technique is
suitable for various semi-finished brass goods, such as
drawn wire, cold-rolled strip, and drawn tubes in
bundled form. The protectivegas fumaces (illustrated
above) can be fired by cither electric current or gas. An
important advantage of the new process is the low cost:
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it 1s claimed that the cost of a bright-annealing plant for
brass products is only half that of a conventional unit
using pickling equipment.

Patents for the new process are pending.

EBNER-Industrieofenbay, Josef' Ebmer, P Q. Box 145,
A- 4021 Linz, Austria,

Bacteria purify metals

A new process for the treatment of spent pickle liquor
from iron ore processing plants avoids the problems
associated with handling large quantities of precipitated
material. It is claimed that a very pure form of iron can
be recovered from the regencrated acid. The process is
unusual in that it uses the micro-organism Thiobacillus
ferro-oxidans 1o oxidize ferrous iron in the spent liquor
to ferric salts, Microbial leaching of ore dumps is now
practised on a wide scale in Australia.

D. T. Lacy and F. Lawson, Monash University, Clayton,
Melbourme, Victoria 3168, Australia,

Latex for roads

Creamed skim latex is most effective for road-making,
but field latex may be more suitable for this purpase in
the natural-rubber producing countrics. Experimental
stretches of road surfacing laid with bitumen containing

up to 4 per cent ficld latex have yielded excellent
results,

J. J. Fermando and M, Nadarajab, Public Works Dept.,
Research Institute, Ratmalana, Sri Lanka,
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Water pump for developing countries

A hand-operated water pump suitable for manufacture
and usc in developing countries has been built.
Reportedly rugged and casy to maintain, the pump 1s
suitable for cither shallow or deep well installation with
only minor changes and can be manufactured with a
minimum of capital investment. 1t has design features
that discourage pilfering and vandalism.

D. W. Frink and R. D, Fannon, Jr., Rattelle Memorial
Institute, Columbus Laboratories, 505 King Avenue,
Columbus, Obio 42201, United States of America,

Bamboo-reinforced concrete

Rectangular concrete beams reinforced with pre-soaked
split bamboo (about 3.5 per cent) are capable of
developing over four times the ultimate load-carrying
capacity and flexural strength of un-reinforced beams
with identical cross sections. The principal problems
associsted with bamboo reinforcement are volume
changes (swelling and shrinking) due to moisture
variations, low bond strength, and, possibly, decay.
When special precautions are taken in preparing and
placing the culms (splitting, pre-sosking, coating etc.),
these problems can be minimized.

Helmut G. Geymayer, Assistant Professor of Civil
Engineering, Technische Hochschule, Graz, Austria.
Frank B. Cox, Research Civl Engineer, Concrete
Division, United States Army Engincers, Waterways
Experiment Station, Vicksburg, Mississippi.
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Bamboo chipboard

Flat sheets and roofing material for low-cost housing
construction have been produced from chips of bamboo.
The chips are pulped under steam pressure and treated
with 2 20-per-cent sodium hydroxide solution and a
slurry of cement. The pulp is pressed into shape and
allowed to set.

Dsrector, National Building Organization, Regional
Housing Centre for ECAFE, Niman Bhawan, Mailin
Azad Road, New Delbi, India.

Building blocks

Rice-hull ash has been wused in the successful
manufacture of hollow cement blocks in a process
developed in Iran, Used for composite roof construction,
these blocks weighed half as much as normal concrcte
blocks and could be madc for 50--75 per cent of the
cost. The required capital investment is reported to be
sufficicntly low to enable the rice factory owner or any
other interested party to undertake block manufacture,

T. Amirsoleymani, Divector of Industrial Research, Civil
Engineering Laboratory, Institutc of Standards and
Industrial Research of Iran, Karaj, Ivan.

Wood wool

Wood wool is another building product that is suitable
for conditions in developing countries. It is made from
timber, which is stranded, soaked in a fluid containing
cement, and moulded into slabs under slight pressure,
The process is based on the availability of cheap,
fast-growing timber (often one that has no other uses). A
catalogue of suitable timber species and information on
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binders other than Portland ccment has been assembled.
The slabs may be used in roofing, partition walls and
ceilings,

A. Chittenden, Cbhicf Experimental Officer, Tropical
Products Institute, Ministry of Overseas Development,
Culbam, Abingdon, Berkshire, England.

Boards from straw . . .

Building boards made from waste cereal straw may
become competitive with conventional wood-particle
boards in both price and quality. A new process
developed in Denmark makes both lightweight board for
insulating materials and heavy boards strong enough for
walls and flooring,

S. Federiksen, Director, Research Institute for Com-

mercial and Industrial Plams, Holbergsvej 10, DK-6000
Kilding, Denmark.

.. . and paper from straw

A process for producing paper from straw has also been
developed. Paper samples produced by this process are
now undergoing comparative testing with conventional
papers.

D. 0. Chilcote, School of Agriculture, Oregon State
Umiversity, Corwallis, Qregon 97331, United States of
America,

Readers requiring more information about products or
services mentioned in this column should write !direct to
the individuals or companies concerned.
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UNIDO PROJECTS

Singapore was the venue of a two-weck seminar on

the Stimulation of Industrial Research in Developing

- Countries, which took place from 21 November to
2 December 1972, The seminar was organized by the
United Nations Industrial Development Organization
(UNIDO) in co-uperation with the Government of
Singapore and the Singapore Institute of Standards and
Industrial Research (SISIR). Its main objective was to
bring together executives of industrial research organiza-
tions, representatives of the business sectors interested in
industrial research results, and government officials
involved in planning industrial rescarch activities. The
participants discussed practical matters relating to
industrial research and provided a forum for the ex-
change of expericnce among the participating countries.

Five immediate objectives were agreed on:

. Establishment of an industrial information

system to promote industrial research and
development activities;

2, Training of senior personnel for research and
development management;

3. Training of technical personnel for industrial
research and development activities;

4. Strengthening of lisison among organizations
engaged in industrial research and development;

5. Creation of appropriate machinery for transla-
tion of research and development into indus
trial practice,

The need for . follow-up action was stressed and
Governments of the participating countries were urged
to promote the implementation of the objectives.
UNIDO, in collaboration with other relevant organiza:
tions and partics, was also asked to ensure their effective
implementation. Sccuring the support of the United
Nations Development Programme (UNDP) and other
funding agencies was scen as a major step towards the
achievement of the objectives.

Ficld visits to industrial rescarch and development
cstablishments and industrial cnterprises in Singapore
and in Kuala Lumpur were conducted during the
seminar to acquaint the participants with the situation
prevailing in that part of the Far East.

Volume VI, Number |
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Industrial Inquiry Service

The UNIDO Industrial Inquiry Scrvice receives
requests from developing countries for solutions to
a wide variety of industrial problems. To give readers
an idea of the range of the topics covered, cach issue of
the Industrial Research and Devclopment News carries a
selected list of questions recently received by the Service
in addition to an answer to a specific inquiry.

Readers are invited to write to the Industrial
Inquiry Service for further information on answers to
any of the questions published below, vi tv sabmii
inquiries on similar or other industrial problems,

Information on mini steel plants and  direct
reduction has been requested by an inquirer in Pakistan.
The specific questions together with the detailed replies
supplicd by an cnginecring and industrial consultant in
the United Kingdom of Great Hritain and Northern
Ireland are given below,

What is an economic size for an integrated mini
steel mill?

How small is “mini”'? In the decade following the
Sccond wWorld War, an integrated iron and steel works
based on blast-furnace iron-making and open-hearth stecl-
making at about 1 million ingot tons per annum was
considered economical. In those days a single blast
furnace capable of producing 1,500 - 2,000 tons/day was
considered large. This concept has totally changed:
nowadays, single blast furnaces produce 6,000 tons/day,
others being built have a capacity of 8,000 tons/day, and
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projects cxist for furnaces with capacities as high as
11,000 tons/day. Similarly, the modern basic oxygen
furnace (BOF) can produce 300 tons or more of steel in
40 minutes, compared with an open-hearth (OH) furnace
of the same capacity, which required 8 to 9 hours per
hcat,

Apart from cconomies of scalc arising from such
fundamental advanccs in process units, the economics of
stecl-making rest upon the ability to assemble high-grade
raw marerials at the lowest cost at a point close to the
markets to be served. Thus, transport cost is a major
clement. In practice, any decision to construct involves a
scries of compromiscs, because rich iron ore and high-
grade coking coal arc seldom found together; and rich
iron ore, in particular, is generally found in remote
places. However, with the advent of very large bulk sca
carriers, 1.e. ships of 100,000 to 130,000 dead weight
tons, transport costs have diminished somewhat,

All these factors have assisted the evolution, in the
past decade, of very large integrated plants on sitcs near
deep water harbours. The annual capacity of such plants
15 scldom less than 3 million tons/ycar and they arc
usually designed for later cxpansion up to at least
5 million tons/year. Plants currently projected or under
construction are designed for ultimate development to
12 million tons/year, after which level the economies of
scale begin to diminish,

A further, most important point in this evolution is
the fact that the open-hearth furnace was normally a
large consumer of steel scrap. Proportions of serap to pig
iron (cold or liquid) varied according to circumstances,
but 85 per cent scrap in the furnace charge was normal,
By contrast, the BOF is not a large consumer of scrap.
Some scrap (or iron ore or pellets) is necessary in the
process for cooling the molten metal and this ¢ in vary
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from 29 per cent (the average in the United States of
Amcrica) to about 15 per cent (in at least one plant in
Japan). A fair average is 20- 25 per cent, In a steel works
with a typical over-all yield of 80 per cent liquid steel
delivered as finished product, there will normally be
20 per cent scrap circulating within the steel works
itself. Thus, the average steel works operating the basic
oxygen steel (BOS) process will only have to buy in
marginal quantities of scrap.

This factor has produccd a radical change in the
world steel situation. Today, some 40 per cent of the
world’s steel is being made by thc BOS process and the
proportion is steadily incrcasing as OH plants close
down. What now happens to the world's quantitics of
scrap?  That circulating in works will be used as
cxplained above, but the large amounts of process scrap,
c¢.g. from sheet press shops, and of capital scrap have to
be consumed. It is this factor that has given the great
impetus, in  quite rceent  years, to clectric arc
stecl-making, based on scrap as the principal raw
material; and without much doubt, this development
will continue, The arc furnace used to be the main
means of producing alioy and special steels and of
relatively small quantities of carbon steel for castings.
Now it is an alternative mcthod of bulk common steel
production, using the economies of scale inherent in
furnaces up to, say, 250 tons or so, with steadily
increasing transformcr ratings.

The modern hot strip mill can be designed to
produce 4.5 million to 6 million tons/year. The smallest
version available is capable of producing 1.5 million
tons/year. It would not be economical to operate it at a
lower output and the quality of product would not be as
good as that from the high output mill. A modern plate
mill will make 1 million to 3 million tons per year;
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3 million to 5 million tons 1s desirable. It follows that
wide, flat stecl products fall within the ambit of bulk
steel-making and are not really feasible on a small scale.
The rest of this answer assumes that the inquirer would
produce and sell “non-flats’’; reinforcing bars; engincer-
ing bars; so-called “merchant products’; hght sections,
wire rods; narrow strip (up to 12in. wide), or shelp for
tube-making a strictly limited range of products that
could be rolled on a single mill, with as much as possible
of the investment utilized all of the time.

In this context, it may be scen that by today's
standards a 1-million-tons/ycar plant, which used to be
considered large, could now be called a *“mini”, but this
is not what is generally understood by the term. The
small blast furnaces employed by a plant of this size are
no longer considered economical and while very large
electric-arc melting plants may cventually reach this
capacity, they have not done so yet. In the United States
of America, morc than 40 mini-plants have been built
within the past 10 ycars. Of these, 8 have a capacity of
50,000—-100,000 tons/ycar; 17 can produce 100,000-
150,000 tons/vear; 7 lie between 150,000 and
200,000 tons/ycar, and 6  produce  300,000-
400,000 tons/year cach,

What then are the criteria? In roughly comparable
situations, iron ore can be converted into steel via the
BF- BOS route for about $US 8.75 per ton less than the
cost of converting scrap into steel via the clectric-arc
route. This figure will vary, of course, with the cost of
electricity, quality of iron orc and so on. The BF-BOS
steel must, however, be made in bulk at a single location
and this incvitably means that the cost advantage will be
progressively lost as the finished product is delivered
over increasing distances,
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industrial Inquiry Service (continued)

Conversely, it bccomes important for the competi-
tive cconomy of a small clectric-arc plant that its owner
should not have to incur a cost penalty duc to having to
transport scrap, his main raw material, ovcr long
distances. Proximity to a local markct is cqually
important for the same reason.

Although the economic siz¢ of a mini stecl plant of
the kind described could hardly be less than about
50,000 tons/year, its actual size will depend mainly on
the tonnage of scrap cstimated to be regularly available
within a radius of, say, 200-250 km and upon the
estimated size of the market within much the same
radius. Many other factors can only be assessed by a
feasibility study, e¢.g. cost and availability of power,
quality of scrap znd compcetition for it, cost of collecting
and transporting scrap, and infrastructure costs.

What would be the approximate cost?

So much depends upon the type of plant adopted,
its location, infrastructurc costs and so on, that it is
impossible to hc precise.  Experience  suggests that
$US 75100 per annual ton of finished product- from
scrap to finished bar is a fair figure. This envisages
clectric-arc  steel-making and the use of a small
continuous-casting machine, followed by a relatively
simple bar mill. The degrec of simplicity will affect the
cost appreciably. In gencral, the capital cost per ton of
capacity will decline slightly with an increase in sizc.
Perhaps at this stage, $US 100 per annual product ton
should be taken as a figure for rough calculation,
although it may well be possible to do it for less, Thus, a
100,000 tons/ycar  plant  might cost about
$US 10 millior.
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What would be the approximate power require-
ment?

It 1s assumed that:

(a) 100,000 tons/year scrap are melted, giving a
finished product output of about 80,000 tons/ycar
(80-per-cent yield);

(b) The serap is melted during off-peak hours,
mostly at night, in order to negotiatc the most
favourable power tariff;

(c) Two furnaces arc used, in order that one can be
melting (at full power) while the other is refining (at
reduced power) or tapping (at very little power). In this
way, the maximum demand can be kept relatively low;

(d) Whereas modern high-power furnaces require
transformer capacity of about 0.6 MVA per ton of rated
furnace capacity, in this typical 100,000 tons/year
operation low-power furnaces requiring transformer
capacity of about 0.4 MVA per ton would be installed
initially.

Thus, a furnace, operating 14 hours per day. 6 days
a week, for 50 weeks a year, would give 4,200 available
hours a year. An allowance of 15 per cent for downtime
(relining, repairs etc.) brings the total to 3,570 hours.
Assuming an average tap-to-tap time of 3.5 hours, each
$0-ton furnace would  produce approximately
50,000 tons/year. Two furnaces, therefore, would melt
100,000 tons/year.

A S0-ton furnace with a transformer capacity of
0.4 MVA per ton wiil require 20 MVA. 1t is not, of
course, necessary to double this figure when two
furnaces arc used, because only one of them will be
melting at a time. The other will require much less
power at the refining and tapping stages. Some
allowancc must, of course, be made for this factor and
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also for the probability that the rolling mill will be
operating during part of the day when one furnace is
melting. This will depend to some extent on the type of
mill installed. Allowances must also be made for the
rclatively small demand for works services.

A substation capacity of 27.5 MVA would be a
reasonable figure to take at this stage for a rough
cstimate of the power supply in a particular locality. 1f a
furnace operation of morc than 14 hours a day is
practicable, at reasonable cost, the furnace size can be
reduced for a given annual output, with a lower
transformer capacity.

Operation for 20 hours a day, 6days a week,
$0 weeks a year with only 10 per cent downtime, gives
s total of 5,400 operating hours a year. A 40-ton
furnace, averaging 3.5 hours tap-to-tap time, could yicld
62,000 tons/year. A $0-ton furnace operating on the
same basis could produce 77,000 tons/year.

If, by increasing the transformer rating, the average
tap-to-tap time can be reduced to 3 hours, then a 40-ton
furnace operating 5,400 hours a ycar could produce
72,000 tons/ycar; A SO-ton furnace operating on the
same basis could produce 90,000 tons/year.

A 40-ton furnace with a transformer capacity of
0.4 MVA per ton would require a peak supply of
16 MVA or, say, 20 MVA for the whole plant.

In large industrial conurbations backed by extensive
grid systems, it may be possible to accommodate 20 to
35S MVA of maximum demand without seriously
disrupting the over-all supply pattern. In somec arcas of
developing  countries, the position may be quite
different, however, and if 20MVA or so can be
sccommodated without s major increase in the supply
system, it may only be possible for a limited number of
off-peak hours per year.

It is usually necessary to balance the cost of
relatively low furnace utilization against the cost of
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power in particular situations, and some compromises
have to be accepted. It is advisable, as a first step, to
inquire into the cost of providing 27.5 MVA capacity on
the onc hand, or 20 MVA on the other. The reply will
influence the decision on the type and size of plant to
install,

Is the process to reduce iron ore by the use of
natural gas fully established?

Yes, without a doubt: but it is necessary to
distinguish between what is possible and what s,
economic, There are three important points to consider:

First, direct reduction of iron ore by natural gas is
only economic where rich iron ore and cheap natural gas
are freely available in proximity to one another. It is
possible to produce a similar reducing gas by reforming
naphtha, but in most cases this would increase the
cventual liquid steel cost by about 12 per cent.

Secondly, the existing natural gas direct reduction
plants arc relatively small in scale, having capacitics
ranging from 250,000 to 400,000 tons/ycar. For
cngineering rcasons, larger individual units are not
practicable, so greater output must be achieved by
multiplying units. Thus, in contrast to the blast furnace,
there is little scope for economies in scale.

Thirdly, whereas the blast furnacc delivers hquid
ifon suitable for BOS steel-making, all the direct
reduction plants using gas or solid reductants produce a
solid product, usually known as sponge iron, in the form
of reduced briquettes. Sponge iron may be 97 per cent
metallized, but it is still solid and has to be melted inan
clectric arc furnace for conversion to stecl. The existing
plants also use scrap in the arc furnaces, ratios depending
mainly on availability and on the cost of scrap relative to
sponge; $0:50 scems to be average. ]
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Meetings

Fleventh Annual Sokid State Physics
Conference

Manchester, 2 4 January. The
Mcctings  Officer, Institute  of
Physics, 47 Belgrave Square. 1.ondon,
SWIX 8QX, England.

Intemational Congres of Artisans
and Small Manufacturers

Isracl. 13 19 January. Organi/ing
Committee, International Congress
of Artisans and Small Manufacturers,
PO Box 16271, Tel Aviv. Israel

Technical Association of the Pulp
md Paper Industry 1974 Annual
Mecting

Miami Beach, Florida, 14 16 Janu
ary. Mr W. 1. Culhson, Dircctor,
Technical Opcrations, One Dun-
woody Park, Atlanta, Georgia 30341,
United States of America,

Ametican  Society for Testing and
Materials Commitece Week

New  Orleans,  Lounsana, 14 18
January, Ms. Joan Mcladden, Amer
wan Sacicty for Testing and Maten
als, 1916 Race Strect., Philadcdphiog,
Pennsylvania 19103, Uiited States of
America.

ASCE Nastional Water Recources
Engineering Meeting

Los Angeles, California. 21 25 Janu
arv. Mr E. Zwoyer, kxcoutine Director,
Anwiiecan Socicty of Civil kngineers,
345 E 47th Street. New York,
NY 10017, United States of America,
Canadien Pulp and Paper Association
(Technical Secdon) Sixticth Annual
Morting

Montrcal, 29 January | February .
Mr. R A. Joss, Manager. Technieal
Section, Canadian Pulp and Paper
Association, 2300 Sun |.ife Builling,
Montreal 110, Canada.

Canedien Ceramic Society Annud
Mesting and Convention

Montreal, 29 January I February
Mr. 11 L. Taylor. Secretary, Cana-
dian Ceramic Society, 2175 Shep-
pard Avenue E, Suite 110, Willow-
dale, Ontario, Canada.
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77th National Wessern Mining Con-
ference and Exhibicien

Denver,  Colorado. 7 9 February.
Mr. D R Cok, Manager, Colorado
Mining  Aswcation, 402 Majestic
Buikding. 209 16th Street, Denver,
Colorado 80202, Umited  States of
Amernica.

Third International Packaging Fxhi-
bition snd Technical Conference
(Swinspack)
Berne. 1216 February, Swiss Indus
trics Far,  Postfach 4021, Bawl,
Swiatzerland

Forage Research indusery
Shreveport, Louwsiana. 28 27 Febru-
ary. Mr b € Pifer, Amencan Forage
and Grassland Council. Box 48, State
College, Pennsylvania 16801 Unpted
States of America.

American Instituse of Mining, Metal-
Wrgical and Petrolewm Engineers
103rd Annual Mecting

Dallas, Texas, 25 28 b cbruary. Mr,
A R Scott. Conference Manager.
Amcnican Institute of Mining. Metal
lurgical and Perroleum Engineers,
345 ¥ 47th  Streer, New  York,
N.Y. 10017, United States of America.

Sympusium on Strength of Gless and
Glasoware

Brighton, 25 27 March. Mr. D
Hawksworth, Society of Glass Tech
nology, Thormton, 20 tallam Gate
Road, Sheffield S10 SRT, Engiand.

International Ferro-alloys Congrens
(INFACON 74)

johlnncsbur‘, 22 26 April.  The
Sceretary, Organmizing  Commuttee,
INFACON 74, Private Bag 7. Auck-
land Park, South Africa.

Sixth Annual Offdhore Technology
Confevence

Houston, Texas, 3-8 May. Mr. S
Houston, Offshore Technology Con-
ference, 6200 N Central Expressway,
Dallas, Texas 75206, United Scates of
Amena.

Design Enginesring Conforonce mnd
Show
Chicago, 1Hinois, 6--9 May Mr A B

Conlm, Jr, Dwector, Techmeal
Departments, American Society of
Mechsnical  Engincers, 345 F 47th
Street, New York, N Y. 10017, Unp
ted States of America

ACS Rubber Dividen 109¢h Mosting
Toronto, Canada, 7 10 May. My
H W Day, k1 duPont de Nemowrs
& Co. 140 Federal Street, Boston.
Massachusctts 02010, United States
of America,

Friction, Wear and Lubrication

Slough, 16 May. Mectings Officer,
The Institute of Phyucs, 47 Belgrave
Square. 1.ondon SW1 X 8QX, England.

American Society for Quality Con-
twel 1th Annual Techmical Confe-
remce

Boston, Massachuserts, 20 22 May
Mr R W Shcarman, kxceutive
Dircctor, American Sockety for Qua
bty Control 161 W Wiwonegn Ave:
nuc, Milwaukee, Wisconsn $3201
Umited States of America.

Annusl Engineering Conference
Newcastle (Australia). 20 24 May
The Secretary, Institute of Engineers,
137 Gloucester  Street, Sydney,
Australia.

Eighth Internstionsd Coramic Con-
Pen

Amsterdam. 27 May - | June Veren:-
gng Kler Induserse, Haagweg 139,
Ryswigk, Netherdands

OI-MIMW-

laege. 9 14 June. Associstion Tech-
mique de Fonderie de Belgeque. Sint
Pictersnicuwstr. 41, 9008 Gene, Bel
pum.

Interationsl Conforonse on Produe
tion Terhnelegy

Melbourne, 19 21 August. The Secre-
tary, Institute of Engsmeers, 137 Glow
cester Street. Sydney, Austraba. (]
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Ecmm:cn:v:mt in Asia: Asian
Development Bank
Dougles C. Gunesekara

Capital is not enough
Iran: An emphasis on promotion
A. Gasem Kheradjou

Co-ordineting government incentives o
industry in Brazil

Aberto Evsebio do Carmo Tangari
The development potential produced by
manufacturing companies
The Dutch Central Institute for Industrial
Dtvelorment

Paul Canz
Economic integration and industrial
development in Latin America

). Ahmad
Economic integration and industrial specis
lization the member countries of the
Council for Mutual Fconomic Assistance (BR)

Economic interdependence in Southesst Asia
(BR)

Extension services available to smalkscale
industries in India

). D. Verma
First International Symposium on Industrial
Development held in Athens -
How Nicaragua's INFONAC stimulates
development
INDECO of Zambia

Gesham Hulley

Industrial Smdies and Development Centre,
Tanzania

Industry and research in India
Stevan Dedijer

I.nﬂny imstituse in Lebanon serves region
Louay Kathhoude

Inverreg Seminar on Incentive Policies

for Industrisl Development held

Jamaica Industrial Development Corporation
Randy A. Carey

Majur fessures of the Second Development

Decade snd UNIDO's contribution

Manulacturers’ assaciations foster industrial

dovelopment

Netional Centre for Industrial Studies csisb

lishod st Tunis

The Mw.l.o‘n-&:wlqmm Cor
porstion— K
Kerl Gronsfield

The netuss and rele of industrial co-opersiives
in industrial develapment (BR)
Opoerstions and palicies of the Commen-
wealth Dyvelopment Corparstion

Williem Rendoll
Parenons in dovelspment (BR)

for advaneed shills and sechnolo
gos (BR)

Penaing for industrial dovelepment, UAR
Prabloms of in Indonesie with

parsisuler smphasis on the sensile indusery
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6 Rescarch and development network in
Czechoslovakia n | 26
Research Devel nt Corporation of Japan
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The Resources Council, Japan
Tadsfumi Sakai vV 4 23
P 70 attend Investment Promotion Programme
in Tunisia v 2 2)
12 Towards a strategy for economic development,
with special reference 1o Asia (BR) v 2 46
| Trade union contributions 10 industrial
20 development: Varieties of economic and
social expenence (BR) m 1 43
UNIDO and ILO joint working party meets Il 2 18
17 [ UNIDO Monographs on Industrial Develop-
ment-Industrislization of Developing
Countries: Probiems and Prospects (BR) v 2 43
10! v 3 4
vV 4 ¥
| vi 1 43
47 The way and the mesns to industrial develop-
. ment
Igbaluddin Ahmed and Kamal Mohammad
23 Habib | 2 44
¢ Dichromates
Sodium or potassium of dichromates from
53 chromite ores v 2 42
| Dbes
12 ‘ Expert Group on Dies and Jig m 2 8
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28 | n.-—m.
| Documentation and development
" | Jesn Viet (L2 T 7'
! Internationsl comparisons of interindustry
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Resnomy
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lo-plant training for engineers on oil engines
J. Dubsky

8
Cryogenic engincering 1

Electrical Engincering Industry Testing and
Experimentation Centre to be built in Spain v

Handbook of rrecision engineering, Vol. 3:

Fabrication of nor-metals (BR) \ 4|

Industrisl training of engineers and tech-

nicians 1

In-plant training for engineers on oil engines
J. Dubsky

Research in the economics, organization and
production  Technology of the cngineering
industries, Czechoslovakia

Frantidek Tauk 1

Transfer of engineering technology

F. F, Pspa-Blanco v

Use of consultants in developing countries 1

World Federation of Engineering Organizations 111

w
Dechema- German Association for Chemical
Equipment Construction
Dieter Behrens 1"

Numerical control for developing countries
J. Moorhead

Performance of belt weighing equipment

Report of Expert Group on Second-hand
Equipment for Developing Countries, New
York (BR) n
Role of second-hand industrial equipment in
developing countries 1
UNIDO estsblishing Advisory Service for
Supply of Imimm Equipment

UNIDO projects: Orders for equipment and
contracts

UNIDO provides advice on industrial equip-
ment v

vi
v

vi

Erosion

Stabilizing desert sand vi

Ewaiustion

Interregonal Symposium on Industris) Project
Evaluation, Prague. Report (BR) 1

lvrm
_irculation plete evaporators in the food and

biachemical industries (BR) v

nperts ) .
Men needed for Speciel Fund prajects 1

Men needed tor United Neations prejects 1
Mavement of United Nations experts in indus
trisl research

United Nations experts in industriel develop-
ment: Activities and positions svsileble 1]

Enpore

Prometion of export-oriented industiries
(UNIDO Monagraphs on Industriel Develop-
ment) (BR) v

Utilisstion of excem capacity for expert v
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Fairs
UNIDO conducting Industrial Promotion
Service at fairs

UNIDO takes part in Asian trade fair

Fermentation
Quick process for fish sauce fermentation

Fertilizers
Ad Hoc Expert Group meets at headquarters

The ammonium chloride and soda ash dual
manufacturing process in Japan (Fertilizer
Industry Series) (BR)

Contract awarded for pre-investment studies

Factors inhibiting the indigenous growth of
the fertilizer industry in developing countries
(BR)

Fertilizer industry (UNIDO Monographs on
Industrial Development)

Fertilizer production in six selected countries
with
Series) (BR)

natural resources (Fertilizer Industry

Vol No
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Vi 1

Fertilizer production, technology and use (BR) IV 1

Guide to building sn ammonis fertilizer com-
plex (Fertiliwer Industry Series) (BR)
New process for the production of Fh

fertilmers using hydrochloric scid (
Industry Series) (BR)

The reduction of sulphur needs in fertilizer
manufacture (Fertilizer Industry Series) (BR)

ertifizer

Report of the Ad Hoc Group of Experts from

Fertilizer Deficit Countries (BR)
Utilization of animal carcasses for fertilizer

Flbres
Fibre bag manufacturing in Kuinasi

Potential use of carbon fibres in industry
Substitute fibres for asbestos

[
Capital is not enough:
Development banking in Bolivia: The Banco
Industrial SA
René Ballivién Calderon
ital is not encugh:
&cb'mm F'man.:‘e Corporation of Ceylon
L. A, Weerssinghe
Capital is not cnough:
Dominican Republic: Financial and technical
assistance from development bank
José Andeéa Aybar Castellanos

:m of Korea: Bank encourages small
2
Pan Young Lee
ital is not enough.
g?.".ﬂk development in Asia. Asian
Development Bank
Dougles C. Guneschera
Capital is not enough:
Iran: An emphasis on promotion
A. Gasem Kheradjou
A Regionsl Agrency for Economic Develop-
ment
Germano Carvalho Rochs, Francisco de
Souza Sampaio

Domestic snd external financing (UNIDO
Monographs on Industrial Development) (BR)
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Rescarch expenditure in Norway (BR)

Workshop on Financisl Planning of Industrial
Projects

Fish
Quick process for fish sauce fermentation

Flour
Protein-rich flour

Food
Expert Group on Food Problems to meet

Expert Group sets guidelines for food
preservation

Food preservation by irradistion
Food-processing industry (UNIDO Mono
graphs on Industrial Development) (BR)

An intcrnutioml food irradiation research
ct
arl Kaindl

New food drying process

The use of centri-therm, expanding-flow and
forced-circulation plate evaporators in the
food and biochemical industries (BR)

Forent
Utilization of forest resources in Northern lran
Gerhard Hiiller

e
Automatic foundry plant
Standerd sand for foundry use

Fumes
Portable test unit for solvent fume problems

G
Glass

Research institutes and their activities,
I'elgium, India, Thailand
is A, M, Henry, L. P. Bhattacharyva,
Yos Bunnag

Pr sducing lines on glass

H
Nandbosh
Hendbook o‘l)"nunon engineering, Vol, 3
Fabricstion of nonmetals
HMendierefes
Thiags Jamaicsn Limited
Noverk lin
Hewerkiln
New proces for the production of phosphatic
mrm using hy drochloric scid
|
Industriel
Beard (IDB)

Indussriel Development Board ends fourth
session by spproving four resolsuons

Industrial Develapment Board holds second
ession

Industriel Development Board holds thed
session
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Industrial Development Board to meet
Industrisl Development Board to meet
24 April- 15 May

Portraits from UNIDO’s Industrisl Develop-
ment Board

Industrial Estates
Group Training Programme on Industrisl
Estates

Industrial estates in Africa (BR)

Industrial estates in Europe and the Middie
East (BR)

Industrial estates open in Iran

Industrialisstion
Fconomic growth of Colombia: Problems and
prospects (BR)
Industrislization and Productivity Bulletin
(BR)

Industry institute in Lebanon serves region
Lousy Katkhouds

UNIDO Monographs on Industrial Develop-
ment:

Industrialization of [kvtl1mg Countries:
Problems and Prospects (B

The weaith of India: Induwtrial products-
part Vil (Series PESh) (BR)

industrial Prometion Serviee (WPS)
IPS matches internationsl “‘suppliers” and

UNIDO conducting Industrisl Promotion
Service st fairs

Induserisl Units
U. K universities to ren “industrisl units’

UNIDO Industry Unit outposted to UNESOB

information
Biodeterioration Information Centre provides
world-wide service

H O. W. Eggins
Business Oppaortunities Service exsblished

Co terived information systems and
dn::q‘-nt sssistance
G. K. Thompson and W. D\ Schieber

Deanish Technical Informeation Service
M. Meedom

Disseminstion of scientific informetion
Myra Ochrem Kaye

Distributing Government R & D information

n USA,
Hubert E. Ssuter

Documentation and development
Jesn Viet

Extension services svsilable 10 smelt-acale
industries in india
J. D Verma

Industrial informeation (UNIDO Menographs
on Industrial Development) (BR)

Carel Keren
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Japan informstion Center uses unique com- K - Page
puter system
Hiroshi Fuwa m o2 3§ | Kemaf .
Netherlands industrial conslting service ASRCT rescarch leads to kenaf pulp industry VI 1 39
E F, ). Jsnezky Vi 2 30 Production, processing and utilization of
Publications issued from: *‘The Clearinghouse kenaf o 17
for chtnl Scieptiﬁc & Technical Infor- Kisii
mation, Springfield, Va.” (BR) | 2 42 Kisii soapstone chalk | 2 37
Scientific and technological information in the
USSR ] | 22 | Know-how .
The technical Information Service of the Kn(])\v&ho;;‘:‘n‘grm transfer - Do we know how? " | O
National Research Council of Canada v 2 8 T :
UNIDO holds Industrial information Seminar Know-how for sale vi N N
in Tehran v 4 30 | xeatr
UNIDO information course for government Kraft ;ulp odour control
officials v 1 36 F. E. Murray " ] S4
Inquiries
UNIDO provides answers to industrisl L
inquiries 158 22
Laser
Instrumentation ; ; 4
Device for recording eye movements [11] 1 37 Laser beam cuts diffusion masks v 2 3o
Encyclopedia of instrumentation and control Leather
(BR) Vi 4 3 Grafting of synthetic polymers onto collagen
The role of instrumentation and sutomation and hi v 4 In
in industrial development Improvements in the leather industry
H C. Yuan v 2 16 Institwto de Imcé::ruiopes Teeno
Selection of scientific instrumentation in logicas, Bogotd, ombia ! ! 'S
developing countries Leather industries in developing countries v 1 41
Myra Kaye v 128 Leather Industries Research Instiute,
Trends in R & D of electrical measuring Grahamstown, South Africa. Modern spplr
instruments in developing countries cations of mimosa extract (BR) n | 71
R M. Rowell v o34 Processing of sheepskins, lambskins and wool V. 1 48
Ultre-high-speed cameras v 3 3. Synthetic resin impregnants for leather V 4 3R
Invest mont . " Leaves
Aktuelle Fragen suslandischer Investitionen Lesves: a source of protein vi | IR
in Lateinameriks - Information und Diskus
sion, in: Private Aualandsinvestitionen in Licensing
Lateinamerika (BR) Vi 4 Y Know-how for sale Vi 4 9
Foreign investment and industrialization in . g BR n 1 71
s ore (BR) v . 47 ;m«:act Incurm. |.ndcx (BR)
Investing in developing countries (AR) Vio4 n Y i 8 vio4 3
UNIDO's Industrial Investment Promotion ’
Programme (BR) v 1 4 o ot oal and ligni
. . monia from coal and lignite
Werking Group on Industrial Invesiment Goe! Vi 2 18
Pn.:'wn Services 1 I 47 Eberherd ke
IRDN Limestone
Menufoacture of plaster from limest Vi 4 24
An invitation to co-operste in the develop- ecture of plaster from & one
ment of industrial Research News ] I 74
Resders’ questionnaire 111 M
Research institu tes respond to coll for informe Mashinery
hen ! L Enpert Growp Meeting on Agricultural
ron Machinery Industry v 2 4l
Bec! ndrn& to Sweden's iron and Numerical control for developing countries
seel (BR) n 1 M ). Moerhead VI 4 16
iron ove: taday snd tomerrew Regional Seminar on Machine Tools for
Joek R, M 1 1 » Countries in Latin Americs Vi 4 28
130 to stsend lron snd Sweel Symposum (1T I ofl E Group Macting on the
. tion of Textile Machinery in the Cotton
Research for the iron snd seeel indusery in industry and Technologicsl snd econemic
Latia America v 4 sspects of establishing textile induseries in
developing coumries (BR) m 2 4
J Autometed menagement sysiems
M A. Bermant, A. A Medin,
Expert Group on Dies snd Jip []] 2 1] L. I Semenov snd V. N, Sulitskii Vi 2 2
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Course on industnal planning

Creation of a European association for better
administration of industrial research

Estimation on managerial and technical
personnel requirements in selected industries
(BR)

Making the best usc of management consul-
tants
Lubor Karlik

Management Consulting Center: United Arab
Republic
Ikram Y. Sayed

Management of industrial research institutes:
meeting of experts

Managing the EDP function (BR)

Manual on the management of industrial

research institutes in developing countries

(BR)

The purpose of management clinics
Walter Goldberg

A simulation technique for evaluating cor-

porate efficiency
Lubor Karlik

TEMPO and the broad systems approach

Training of economic administrators for indus-
trial development (Training for Industry
Series) (BRI),

UNIDO technical assistance in Asia and the
Far East

Manufactu:
The development potential produced by manu-
faceuring companies
Manufacturers’ associations foster industrial
development

Profiles of manufacturing establishments,
Vol. I (BR)

Profiles of manufacturing establishments,
Vol. Il (BR)

Margarine
mduction of margarine

Mark eting
UNIDO projects: Marketing and promation of
small-scaie industries
Most
Irradisted meat plant proposed for Tanzanis
Men
Men in research
Men in research
Men in research
Men in research and development

Metals
Chile's new Metalworking Industry Testing
Centre
Industnial research institutes and their
activities
Portable crack detector for ferrous macerials
United Nations Interregional Symposium on
Mrtalworking Industries, USSR

Mik
Fresh milh packaging

Operations research in minin
British Columbis Researc
Vancouver, B.C., Canada

Council,

Med
Maerine mud for construc tion
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National (committees)
Countries set up national committees for
UNIDO

Nicotine
Manufacture of nicotine

NITINOL
NITINOL-The alloy with 8 memory
Herbert |. Wagner and Curtis M. Jackson

Nitrogen
Boiling nitrogen keeps it cool

o

Ocesnic
Oceanic research institute secks to master
paper tide
William C, Farmer

ot
Castor-oil processing
Crude-oil cracking units
Oil extension of natural rubber
Passion-fruit seed oil
Secondary recovery of oil

Optical (instru mentation)
Device for recording eye movements

Ozone
Use of ozone in the Philippines

Packaging
Bottling coconut milk

Fresh milk packaging

Paint
Industrial research institutes and their
sctivities

Passion-fruit
Pission-fruit seed oil

Patents
The BIRPI plan for a patent co-operation
treaty

The role of the African and Malagasy Indus-
trial Property Office

Denis Ekani

The role of industrisl patents in the transfer

of technology to developing countries
Pesnwt

Peanut bu: cr production
Pem

New method of peat production in Ireland
Pewechemicals

Contract awarded for pre-investment smdies

Expert Group on Plastics mehes recommends-
tions and draws up agends for pet ochemmicsl
conference in 1969

Report of the First United Natic. < Inser
regions! Conference on the Develc. nent of

Petrochemical | ndustries m Develap, -
Countries. Tehran (BR)
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Selection of projects and production processes
for basic and intermediate petrochemicals in

developing countries (BR) v

The UNIDO petrochemical indus'ry series of

monographs (BR) v
Petroleum

Vegetable tannins as a thinner in petroleum

drilling v
Pharmaceuticals

Meeting on the Establishment of Pharmaceuti-

cal Industries v
Phosphates

New process for the production of p hosphatic

fertilizers using hydrochloric acid Vi

s

Research on underwater joining of pipes mn
Planning

Cameroon: A multipurpose agency v

Course on industrial planning v

Industrial planning (UNIDO Monographs on

Industrial clopment) (BR) Vi

Planning for advanced skills and technologies

(BR) v

Regional planning in Czechosiovakia

Milod Cerveny v

Report of the Seminar on Planning Techniques,

Moscow (BR) n

TEMPO and the broad systems approach n

Workshop on Financisl Mlanning of Industrial

Projects m
Plaster

Mamnufacture of plaster from limestone vi
Plastics

ABS plastics development v

Creep testing equipment developed at CMERI  V
Establishing standardization of plastics in
developing countries (BR) v

Expert growp on plastics mekes recommenda-
tions and draws up agenda for petrochemical

conference in 1969 v
Relationship between strength of plastics and
liquide cansing defects v
Studiea in the development of plestics indus-

tries in developing countries (BR) v
Swudies in plastics fabrication and application
(BR) v

Policies

Wettbewerbsfihigheit (Europesn research
policy in competition. Industrial resesrch snd

de nt and internsional competitive-
new) (BR) vi
Interregional Scminsr on Incentive Policies for
industrial Development held v
A suggessed ressesrch policy for a develuping
counwy

Hereld K. Work v

Poliution (conteol)

Handling of waste waters in beet sagans process
ing 1
Kraft odour control

F. E' reay 1

Portable test unit for solvent furme problens 111
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Polyester
Prep aration of polyester resin products
Polyecthylene

Use of polycthylenc sheets increases agricul-
tural production

Poly mers
The Brazilian synthetic polymer industry (BR)
Determining relative flammability of polymers
Gnﬁir‘z of synthetic polymers onto collagen
and hi

Potato
Smalkscale production of potato chips

Printing

Survey of printing establishments in Jordan

Production ( ctivity)
The activities of the productivity organiza-
tions in APO countries

Asian countries to observe productivity year
in 1970

Asian productivity year 1970

Organizationsl patterns of industrial research
institutes, Brazil, Peru, Yugoslavia

Rise in industrial production in last quarter of
1968 (BR)

The role of APO in the regional productivity
drive

Protein
Leaves: a source of protein

Publications
UNIDO publications in 1972: a list

ASRCT research leads to kenaf pulp industry

Kraft odour control

F. Enurny
Puip and paper production from agricultural
wastes

Pyrethrum

Preliminary consraiction work for pilot plant

in Rwanda
Q
Qualicy (conmrel)
New quality control techniques for sesled
electronic assemblies
Relisbility guidebook (BR)
R

Radisisatopes

Industrisl applications of radioisotopes
indwserial uses of radicisotopes in developing
cowmtries
Heney Selignan
Use of radioisotopes in industry as tracers
Refroctaries
Reprocessing of used refractories

Boiling nitrogen keeps it cool
Urethane foams for insulation
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Research
Action on industrial research
The Asian Conference on Industrialization,
6 -20 December 1965, Manila, Philippines I

Action on industrial research and develop-
ment, Africa, the Arab Countries, Latin
America 1

Applied research serves a country in transition
H. ¢ Yuan ]

ASRCT: research applied to development in
Thailand v

British Columbia Rescarch Council
Paul C. Trussell 1

The Central African Industrial Research
Centre
Edmond Fallah v

The Colombian Institute for Technological
Rescarch at Bogotd
Jaime Ayala Ramirez \Y

Conducting rescarch worih hundreds of
millions of dollars

Leonard Gratton Wilson \%
Directories: Institutes of industrial research
and technology in the Philippines (BR) I
Directories: Institutes of indusirial research
and rechnology, Republic of China (BR) I
Directory: Isracl research institutes (BR) ]

Distributing government R & D information
in USA
Hubert E. Sauter H

Wﬂtbrwerhsfihi‘keit (European research

policy in competition. Industrial research and
development and international competive-

ness) (BR) Vi

An example of industrial rescarch at the

corporate level I

An experiment in sponsored research in India I

First get-together of rescarch and industry,
20-21 December, 1965, New Delhi. Recom-

mendations (BR) 1]
Induscrial research (1INIDO Monographs on
industrial Development) (BR) \%
Industrial research in Britain (BR) v
Industrial research institutes and their
activities 1
Industrial Research Institute, Khartoum

Abdalla Abdel Wahab v
Industry and research in India

Stevan Dedijer 1

Institute services to Governmens and industry,
United Kingdom, Urugusy

Germén E, Villar 1
Institute for technological research: Colombia
Norton Young L. 1

interregional Seminar on Industrial Research
and Development Institutes in Developing
Countries, Beirut, 30 November—11 December

1964. Proceedings (BR) 1
Movement of United Nations experts in induy
tral research i

The National Research Development Corp-
oration—- United Kingdom
Kari Grossfield 1
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Netherlands Bureau for International Projects,
TNO
J. C. Gerritsen Vi

Options and priorities in scientific rescarch
for Romanian industry
Stephan Birlea \Y

Orgunizational patterns of industrial research
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