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1. This paper considcrs somc of thu ways in which thc United Kingdom has contributed
to the development of industrial technology in developing countrics. The greatest
accumulation of technical knowlcdge relevant to the development of industry is in

the hands of privatcly owned British manuf-cturing companics, However, Government
rescarch organizations, sone of which werc sct up specificrlly to develop technology
suitablc for devcloping countrics, also make importent contributions. The Ministry
of Overseas Developncnt hclps developing countrics to broaden their use and knowlodge
of technology by assisting wi¥dh the stoff of new universitics and tochnical collcges
in those countries, by supporting Unitcd Kingdon ruscarch orgenizations such as the
Tropicel Products Institutc, by supplying industriel cxperts and consultants, and by
arrenging technical training in the United Kingdom,

2, Various types of industri~l technology, including two examples of more advinced
technology of intercst tc doveloping countries - nuclear power and weter desalination -
are considered first in this papcer, The second part identifies institutions and other
woys in which the United Kingdom Govermment assists in the transfor of technologye.

The role of non-govermmental orgenizations and the usc of technology developed by
British manufacturing companics arc considercd in the fincl section.

I. TYPES OF TECHNOLOGY

Tochnology used overscas without modification

3+ Much of the tcchnology devcloped by British monuf-cturing companics can be used
in developing countrics without moudification, British conpanies have helped to
ostablish local cewent plants in uwany devcloping countries, and facilities arc
aveilable in Britain for testing the suitability of local rew materials for cement
manufacture, Other industrial plants using a continuous process such as petroloum
refining, many chemical plants, fertilizer and petrochemical plents can casily be
adapted to tho conditions prevniling in developing countries,

4e Various types of industrial technology have been built up in developing countries
by stages, Firms in develouping countries which started by asscmbling imported parts
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of cars and cbx:nnercial vehicles have hocn oble to purchase an increasing proportion
"of their roquirements from local manufacturcrs. As cngincering and menufecturing
skills are built up, an increasing proportion of the valuc of the finished vehicle
is manufacturod locally; onc British company reports that the proportion has now
rocechod 90 per cent for cortain commercial vechicles produced in India, Similar
developmont by stages have becon followed, for examplo, by manufacturers of
pharmaceuticals, recios, comustic applisnces, and cloctronics equipment,

Technology uged overseas requiring modification
5. In some industries, research and pilot operations are required before establlished

processes can be adapted to use local raw materials, The Tropical Products Inatitute
His helped sevoral countries to oxamine local materials to determine their suita~
bility for use in pulp and paper menufacture or the production of particle board.
British manufacturing firms have also helpe.. to establish local brewing and flour-
milling plants which use local agricultural produce rather than imported materials.
The British Iron and Steel Research Association has analysed a tosted speciment

from steel. users in a wide range of devoloping countries and supplied technical
information to others, including advicc on the planning of new memufacturing plants,
The British Ceramics Research Association has exsmined the suitabilfty of local
cliys and other raw materials on behalf of many devoloping countries wishing to
develop the building matorial and other industries,

6, British industrial consultants and machinery supplicrs have helped to study
the feasibility of a wide range of new industries in doveloping countries,

7. For many years the Tropical Products Institutc has conducted rescarch on
oquipmont specifically designed for processing.agricultural products of developing
countries. Machinory for procesging fibres such as kenaf, juto and sisal have beon
investigeted, and processes for mmractuxing building matorials from agricultural
westo products are being devaloped, Methods of prqoessing and storing food in
tropical conditions have alsc been investigated,

/-oqo
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Technology developed exclusiveiy ror use overseas

8. Water desalination plants arc cutsecading exeniple of British technology developed
cxclusively for use overscas. British firms pioncered in the docvelopment of this (
technology and have supplicd & very large proportion cf the plants now in use in thc
world, A master's dogree in this subject can now bo taken at Glasgow University's
School of Engineering.

9. With units now devoloped to a size that cen supply a million gallons a day of
fresh water, these plants of for a valunble potontiszl scurec of water for many develop-

ing countries in which shortege of weter has been an ubstacle to further cconcmic
development,

Nuclear power
10, British technology has also dovelopod metnods of harncssing nuclear energy to

produce electric power. Two alterrative systoms have been developed and designs

for fast roactors aro expected tc be proved commercially valuablo within a few Yyeurs,
Nuclear power is becoming morc cumpetitive in cost with other fuels and is particular-
ly suitable for supplying largc loads in remote arcas or fer supplying the large

power requirements of water desalinetion plants or «ther industries.

11, Dosigns of plants which have operated succossfully and safely in the United
Kingdom are aveilable, along wilh a complete fuel sorvice, for use by devoloping
countries who establish nuclesr power plents. Collaboration agreements have boen
signod with a.nunber of countries, and 2 wide rrnge of training courses, consultancy
cervices and other forms of advice have been made aveilable to developing countries
virich have become interecsted in considering nuclear power instellations.

II. ORGANIZATIONS CONCEKNED WITH THE TRANSFER OF TECHNOLOGY
Gov en nsored research organizatio
12, The British Govermment supports a number of orgenizations which concontrate on
developing technology suitable for use in developing countries, Frequent visits
abroad are made by their staff to advise on projects and problems in developing
countries, These orgenizations answer spocific onguirics from devaeloping countries
ard carry out research on their behalf,
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13, The Tropical Products Institutc examines the chemical and physical constitu-
tion and properties of the products of tropicel egriculture, forestry and fisheries,
and investigates suitable processing equipment, storcge problems and other aspects
of quality contrel and markoting, The Overseas Division of the Building Research
Stetion hes helped developin: countries tc¢ develop local building matorials, building
methods and other aspects of the construction industry. The Trcpicel Section of
the Road Rosoarch Laburatory aids Jeveloping countrics in training their staff end
adapting patterns of road construction and meintenance most suitable to locel con-
ditions. The Ovorseas Lisiscn Unit of the Naticnal Institutc of Agricultural
Engineers helps with tho design of sgricultural oquipment fur use in developing
countrics,

14, Other govermmont research orgonizations without these special responsibilities
for work overseas carry out research for developing countries or provide advice on
-roquest, much of which is paid for by tho Ministry of Overseas Devolopment as part
-of the United Kingdom progremme of technical assistonce, Some of these orgonizations
‘also lend mambors of their steff to doveloping ccuntrics to carry out specific taska,
‘These orgenizations ineclude the Warren Spring Laboratory, which covers chemical
langineering, mineral scionces and technology, and air pollution; the Hydraulics
Research Station, which has apsisted with studios of river development in the field
of civil engineering hydraulics; the Forest Procucts Rescarch Leboratory which
"dea.la_ with the utilization of timber; the Torry Research Station, which is concere
ned with the transport and storage of fish; and the Water Pollution Research
Laboratory, which deals with the control of pollution in both inland and coastal
wators, '

15« The Watfonal Réwoarch Dovelopment Corporation, which helps in the commercial
.development of invanticns, also works on projects which could lead to technological
advances of widespread intecest tc developing countries,

Irade rescorch gssoojations | |

16, In the United Kingdom, there are forty-six government-supported trade resoarch
assoclations which can give assistance to developing countries through the application
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of the results of their research and uevelopment of the products and servioes
rroviced by their nember firms. Some research associations admit overseas firms
as agsociitod mamvirs. These firms receive publications which enable them to
apply the esults of resecrch and development work in their own country; other
asgociations ouer advisory service. The stafl of some of the associations visits
developing sountries, and personnel from developiny countries are seconded to the

esgosietions tor trsiaing and wovk,

leeistance provided by the Miristry of Cverseas Development
17. The Ministry of Overseas Development co-operates with United Kingdom universities,

international btodies and other aid-donor countriss in helping developing countries
to plan, finance and staff new universities which provide training in technology.

Ths NMinistry helps universities in developing countries to mecruit teaching staff in
tha United Kingdom; i+ also helps to train looal staff by offering soholarshipa

for study in the Umited Kingdom. Visits to study teaching methods in the United
Kingdom are sponsored, and co-opsration agreements designed to fasten a more
parmanent link petwean universities snd faculties in ths United Kingdom and those

in developing cocuntries are encouraged. The same type of assistance is given to
techniocal colleges whioh aim to produce the technicians so vital to suocess of

industrialization programmes in developing countries.

18. The Commonvaalth Development Corporation, whioh is now responsble to the
Ministry, has played an importent role in introducing modern technology to many
developing oountiies in the Commonwealth. By establishing new enterprises, frequently
in co-operation with local interests, and training local staff to operate them, the
corporation aas healped to cevalo, lmowledge in technical fieclds which range from
hotels and low-cost housing schemes to power and vater supply projects. It has

helped to in‘roduce many new agricultural orops and processing factories, including
those which associate small-holder develcpments with mucleus estates and proceseing
faotories. By direct investmentinh mamufacturing plants, or through local industrial
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devalopment banks which it has helped to promote and manage, new industries ranging
from cement and steel to textiles and flour-milling have bean established. Technology
has been transferred chiefly by training in jobs on the spot, but the corporation has
also arranged training for men assoociated with the anterwvrises it supports in the

United Kir}gdom.

19. "hen requested, the Ministry of Overseas Development arranges for industrial
experts and consultants to visit developing countries to give advice in specific arvas
of industrial development. At the same time, it arranges training courses for personnel
Many of these are in industry. British mamufacturing

In all, there were 6,400

from developing countries.
companies acoept even more trainses on their own initiative.
trainees with British industrial firms in 1965 to new technologies which they will take

home and apply in their own oountry.

[ntermedjate Technolozy Development Group Ltd.

This privately organized group aims to help developing ocountries by identifying
inexpensive tools, machinery, equipment and materials that can be used to raise

living standards in rural areas. A catalogue of these items, availabla from British
nagpfactu;:e_rs, is being propared. The group hopes in future to oxpand its pudblicity

programme on an international basis ana Murther develop its valuable role as a centre
where questions from developing countries on this tyse of technology oan be anaewered.

21, The vest accumulated technioal knowledge in the hands of privately owned British
mamufacturing ocompanisas has usually bean acquired ovsr a period of years, requiring
costly investment in berio ressarch, developing manmufacturing processes, aquipment and
product designs. For this reason, many processes are protected Ly vatents; and following
normal commercial praotice for the transfer of technical "know-how'" between fiims in
industrialized countries, most of these companies expect to "sell" their technology te
firms wishing to usa thier manufacturing processes in developing oountries.

22. Under an agreemont to sell its technical "know-how". a British company will usually
help u firm in a developing oountry to design a plant, select the gquipment, and provide
training and personnel to asesist with the initial stages of operation. More Comprehensive

[oae
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inuing assistance and acoess to improvements in the

agreements, providing for cont
mamiizoturing process, are sometimes negotiated. FPayment is generally made in the

form of a lump-sum fee and/or royalty payments vhich ere useally based on sales of
the company" in the developing country. The British ocompany will frequently take a

share participation in the looal companyy which gives it a direct financial interest

in the oompany's operations and further development; however, some British companies

prefer to start wvith a wholly owned subsidiarye

23, Whichevar form of finencial arrangement is adopted, the developing couniry

obtatns immediate acocess to technical knowledge of the mamufaoturing prooess, built
diffioult and expensive for the country

up over many years, which would have been
jndustrial technology is most easily

to develop by itself. In a great many cages
and oconetructively tranaferred in this way.

Copolusion
24. The United Kingdom is helping developing countries to acoumulate teohniocal

knovledge in many different ways. The agsistance provided by private British firms

is a matter for negotiation between the individual parties concerned. However,

he Government at the British Gmbassy OF High Commissioner

each country are available to help arrange contacts
th Pritish firms or one of the Government-

representatives of t
(e.g. the Commercial Secretary) in

by interested bodiss in developing countries wi
n this payer.

sponsored or private organizations mentioned i
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1. Technology is being developed at an accelerating pace in the world
today. At the same time it is being spread and used as quickly as it is
developed by an ever increasing nusber of nations. The breadth of tech-
nologicel advance is clearly impossible to define, hut it may be useful
to sit back and oonsider some of the channels through which technolory is
transferred between nations.

2. This paper oonsiders some of the ways in which the United Kingdom
has oontributed to the development of industrial technology in developing
countries. This is not a one-way process; British firss who operate
abroad frequently find that experience gained overseas contributes
technologioal advances which they can and 4o use at home. Advances in
technology, then, benefit the whole international comsurity by improving
the efficienoy of industrial processes which help raise the living standards
of people throughout the world.

3. Some examples of British technology which require little or no
nodification for use overseas are considered first, and then technologies
which require considerable modification. DBritish Governaemt research
organisations which develop technology, particularly those concerned with
technology development for use in developing countries,are dsserided next;
the £insl seotion considers other ways in which technology is transferred
froa the United Kingdom to the developing countries.

Part I:- Types of Technology

i Nuclear Energy installations.

he An important factor in laying the foundations for, and ensuring the
odntinnation of, industrial take-off in a developing country is & widely-
available and cheap source of energy. With the achievement of eoconomie
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nuclear power, & new and plentiful oompetitive source of energy is available
to meet the rapidly inoreasing power needs of the developing countries,

sany of which may have uraniua or thorium resources in their boundaries.

The United Kingdom can already provide two slternative syetems, the Advanoced
Gas-cooled Reactor and the steaam Cenerating Heavy Water Reactor, and within

s fow years will aleo be able to provide ocommercial fast reactors. Kuclear
reactors are particularly suitable as power sources for dual purpose plante
producing doth water and electricity. The construction of & nuclear power
etation enadblesdomestic industry to becoms familiar with an advanced
Secknology, and to supply some of the equipment in collaboretion with the
sain supplier. Small power resctors, which are partioularly suited to
1ocalities remote from ports and ill-served ty road or rail or lacking in
indigencus fuel rescuroces, &s well as research and materials teeting reactom,
are also available.

) IS Muclear energy installations are specifically of & kind which must de
transferred unmodified decsuse their gensreal nature and design is such that,
to meet internationally scoepted standards of safety, & complex syetesm of
automatic contrel is eseential. Furthermore, the sise of nuclear power
oROTR10Te cam oaly be varied between narrow limits. Any question therdfore
of supplying scaled-dowmn versions or modification to take advantage of a
large supply of low-cost labour does not apply.

6. The facilities are backed by & wide variety of training courses,
tecimiocal assistance and oonsultancy servicee $0 prepare developing countries
for the adveat of nuclear power. The United Kingdom hes signed research
and oollaboretion agreemsnts with a number of oountries, and has played a
prominent part in the work of the I.A.E.A. A wide range of training courses
in awoleer emergy is availsble in Britain end sxperts from the United }
Kingdom Atomic Energy Authority frequeatly vieit developing countries to give |
advice and assistance on prodlems arising from the expansion of nuclear
setivities. Several United Kingdom firms of consultants are also experiencel
in the prodlems of setting up muclear installatioms.

1. Reliable muclear fuel, and knowledge of the Stechniques involved, is aa
ososatial compment of an expanding muclear technology. The United Kingdom
Atonie Energy Authority can provide a complete fuel sexvice to developing
ocomntries. INel elements have deen produced and reprocessed for power and

ressarch reactors overseas, and assistance given on the setting up of loocal
l1abezaterise %o handle irrediated fusl aad fissiomadle materials.
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8. The use of radioisotopes is of oonsiderable importance to developing
countriee, enabling them to apply an sdvanced technology directly to some of
the moet immediate prodlems. A wide range of redioisotopee exists with
applications in agriculture, medicine and induetxry, and assietance and
training in the use of theee materials is readily available from both the
United Kingdom Atomic Energy Authority and British industry.

i1 Cement manufacture

9. In the oement industry, the processes used for manufacture abroad are
basically the same as those developed for use in the United Kingdom bPut some
modification may be neceesary, depending on the raw materiale availadble.
This factor affects the extent to which indigenous personnel are employed,
for instance a British company opereting in a Weet Africen ocountry eaploys
825 indigenous persommel and 3O expatriates; this proportion of expatriates
is unusually high, as & result of the more complicated mature of the proocses;
in an operation in a South-Fast Arian country where the process used is
simplexr the proportion of expatriate staff is much lower. It is the poliay
of the oompany 0 replace expatriate staff with local personnel at all
levsls wherever possidble; it runs training schemes in the developing
countries where it operates, and brings personnel to the United Kingdom to
study its processes and techniques.

441  Petrolewmn

10. The technologiocal ocontribution of oil companies to the developing
countrise extends beyond the technology of oil extrection and refining.
Technological training relating direotly to the oil industry's operations is
of oourse very important. It is the policy of the oil companies to recruit
1o0cal nationals wherever possible, and promotion to the most senior posts is
open on mexrit. The neceesary operational, supervisory and menagerial
techniques are taught through local training facilities and schemes which
provide for local nationals to study in the United Kingdom or elsewhere.
The developing countries' supply of technioians, some of whos find their wey
into other industriee, is therely increased. However, the acquisition of
other skills, which may be of squal importance to the ocountxy, also results
from sn oil companys operations. Fregquently oil is discovered in areas
totally lacking in basic facilitiee such as roads, water, housing eto.
Thees fecilitiee will be provided by the oil compery im questiomn, employing
local labour. As a result, local nationals will become profioient in edvil
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engineering and oonetruotionsl ekills. Often, entirely new techniques,
for exsaple, the use of pre-etressed conorete in construotion, will be ‘.
aoquired.

11. The oil oompanies have done a great deal, in oollaboration with
governsents and local sauthorities, to introduce modern sgrioul tural methods
{in the oountries in which they operste. For example, in Saudi Arabia
seversl model farms have been eotablished to demonetrate improved methods of
stoock reising and the advantages of modern systems of orop growing. The
degree of local ownerehip depends on the terss of the oocuceseion agreeasnt
under whioh \tho company operates. Today, it ie likely that the governmeat
would have o\‘omo of the equity.

1 Yehiole Manufacture
12. The type of operation established by vehiole manufacturers in

developing ocountriee - assembly alone or the manufacture of & greater or

lesser proportion of components - depends entirely on loocal oiroumstances

(the labour force available, the sise of the market eto.) and no generalise~

tion ocan be made. There will be a tendency for the operstion to consist of

asssmbly only at the outset, amd to develop until almost all manufscturing

prooessee are included, 1f market conditions are suitadle. An excellent

example is provided by the operetion of & British oompany in India. This

oompany set up & small assemdly plant shortly after independence; einoe

thea the soope of the operation has bdeen progressively expanded, and 90 per

oent of the vehiole compoments are now mmmufactured 10o0ally. Over the yeare

the company has isported into India British sachinexy, know-how and steff)

Indiens have been trained $o replace expatriate staff as operatores and

supervisore, treining being given both in India and in the United Kingdom. }
The Indian m'oplntmmroﬁt)mnaMMmOMCn’
vehiclee & year; this is shortly %o be expanded %0 9000, A suheidiaxy
foundry compaily has been established. The sanagensut of the enterprise is
slnost exclusively in Indian hande; two Dritish employees resain to exmex-
cise gemeral supervisioa over the British parent's investment. It is the
geseral polioy of the compeny to emplay 1ocal maticnals to the greatest
extent possidble. It also snoourages lccal shareholding, whether private or

governmeat. mmnfmdhauumntthum.mpzmt
mumu:qnu'ommmuwm. Ao o
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result of this the local enterpriee had been very greatly expanded and had
received the full benefits of the British company's technology.

i1 Radio and electronice equipment.

13. The asseably of radio and electronics equipment ie well sstablished
in many countries and provides an example of an advanced technology which ie
more labour inteneive than moet in ite axes of origin and provides an
admireble opportunity for setting up labour-inteneive light industry suitalie
for installation on industrial eetatee and capable of acting as & training
ground for developaent of further skille.

4114 Pharmaoeuticsale.

14. The pharmaceutical and cosmetic industzy follows a eimilar line:

the norwal pattern of development in thie instanoce oonsists first in looal
packaging of finished materiale imported in bulk (pellets, tablets, ampoules
1iquid preparations eto.) followed by ocompounding, tabletting and enocapsu-
lating of eimpler raw materiale and ultimately the development of &
completely locally based induetry.

15. The possidble range of technologies, whioh ocould be included under this
heading is very wide sinoe far more industrial processes require modificatiam
to suit the available rew materiale or locsl oconditions than do not.

i Brewing.

16. Aa outstanding example of this is the brewing industzy where lo0al
ssnufacture is favoured economically by the fact that the ond product
consists largely of water and ie normally sxported in heavy glass bdottles so
that tremsport and packaging oosts are high compared with the value of the
product. It ie possible to gain further econonic advantage bty using
indigencus sources of staroch, whioh are rarely the same as those used for
brewing in temperate areas. It has, therefore, boen necessaxry to modify
tbmmlmmuwmmnaunuubpﬂttbmu‘
puurorhnmmnuotumwmehwhutu, rioe or
millett and British technical expertise has been extensively involved ia
setting .up 1ocally based breweries either as advisers or &8 partasrs.

14 - PNour and Jekery.

17. These industries similarly, follew the pattern of the previous seetiea
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in their early stagee; with the introduction of flour mills to process
imported wheat, dut then dovelop along eomewhat different lines in the
evolution of specialise teohniques for the milling and subsequent use of
cereals of looal origin.

111  Pulp and Paper.

18. Thie constitutes a further exsaple of an industry where modifications
of accepted techniques may be necessary. Consideration here must be givea
both to scale and to available rar materials. The Tropical Produots
Institute has for some years been carrying out tests on the pulping quality
of & wide varisty of timber from many of the developing countriss renging
from the West Indiee to Africa and South-east Asia and has given treining
both here and overseas in the evaluation of pulping qualities and the
deternination of optimum pulping techniques to staff of overseas researoch
institutes. It has been found not only that the pulping qualitiss of
different species of tree vary but that the seme species growm in differens
countriss or even under different oonditions in the same country mey very ia
pulping quality. _

19 Where rav materials includs a plentiful supply of water and are
availadie on a sufficient scals it may bde possible to establish an expors
mazket in paper pulp but it is rerely the oase that the manufacture of paper
1teelf in & devsloping country will be abls to supply more :han & vexy
localised sxport market. In a developing country, however, the rate of
demand for paper and paper products increases rapidly as administratiom
becomes more complex and urbanisstion and comparatively sophieticated markets
devslop, Where it 1s impossidls for the 1ocal demands of a single
developing country or those of its immediate neijhbdours to absoxrd the ocutput
of a conventional paper mill, & cass has been made for the developaent of
& small-scale mill to operate inmitially on waste paper and imported pulp.
hehsunuthum-nmtmtottbmtz.owmmdmlmlm
time ago as a prototype; 1% vas not entirely successful and the Tropieal
Products Institute proposes to @0 further work om the probdles.

D. - laveloned @ ,

i Water Desalination.
20. The United Kingdom has been & picneer, and remains a lesder in this
£i0dd: mmmumwmumqym;whmm
otum‘mmmmummmmmm Although

AN A A0 o . Yoy L
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the earliset development was for marine appliocation on ships most of these
plants particularly the larger oneswhioh can deliver millions of gallons of
fresh water & day, are in developing countries and have become an esgential
part of the teohnologioal basie rn whioch their economic progrese depends.
There is no doubt that sconer or later in moet parte of the world the removal
of salt from availadble salt water will be called upon to meet the ever
increasing demand for fresh water. One oonsequence of the preeent pattemm
of desalination demand ie that many developing countries are acquiring great
sxpertise in the operation of large desaltiny unite unmatched even in the
iadustrialised countriee. The technologiocal oonsequencee of the use of
large desalination equipment are thus not oonfined to those whioh the very
avarlability of large quantities of fresh water make possible. Looal etaff
mst aoquire treining, monmiumwmmmnewputa
technological advance in other spheres. They are able t0 choose the best
equipment for their own particular purposes. They are able to give expert
advice $0 their neighbours. In & word, the technologiocal denefits derived
from the installation of desalting plams in o developing oountxy are of
widsspread advantage to industrial and economio progress, quite apart from
She more immediate benefit of having fresh water where none existed beforxe,
or where it was inadequate in wvolume or quality.

21,  The United Kingdom maintains a oonsideradle desalination research
pmmwnuuuumnumunnmmmtummu
produced. This programme is comcermed not oaly with the existing
ocomneroially proven methods, dut with other aystems, some of whioh mey be
Bore suited to smaller wmits, and t¢ the pumifiocation of braockish water.
All have the object of odtaiaing a relisdle oheap supply of fresh water in
eirouwstances in whioh the more oonventional methods of water supply ave
insdoguate 40 meet demends. In the sphere of edwation, the University of
Glasgow has recently instituted & Master of Engineering degree ia
desalination, the fixet of ite kind amywhere, which it 1s hoped will prove
attzective to scientists and technologists fyoa developing countries.

11 Agrisulturel-based Industries.

o mmmmnummwm.umum
ooezal intevest ia helping in the exploitasion of the zenewadls rescurces
uummmm.mmummuwm
indwetrial developnent progmamnes, ia the production of equipment specific-
oally designed for the preceseing of the agrieultural producto of developing

o eidm oo
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oountries. This work includss ths development of machinery for sxtrection
of vegetable fibtres which are still of grsat importance as major exports of
many ocountries and also in the development of methods for the use of
agricultural waste products in building meterials. In the field of fidre
extrection, work has been done on the development of ribvoning and scutohing
sachinery for stem fidre such as kenaf and jute and trials with prototype
machinery have been oarried ocut in plantations overseas. Assistance has
besn given to the British engineering industry in ths development of &
mobile decorticator for leaf fibres such as Phormium and sisel amd work ie
now beginning on the development of & method for extraction of fibvre from
the banasna pseudo-stem.

23, The dewelopmeat of methods for utilisation of agricultural waste
produots has received considerabdle attention in view of the importance of
developing profitable ty-products from the prooessing of many agriculturel
orops. Light-weight oonusete building blocks can be made using rice hulls
as aggregates or fillers; the rice hulls have hitherto had 1little use o
value and there is in many rioe growing areas & serioue shortage of
altemative 10cal aggregate. VWork has aleo been done om the mamifacture of
1ight-weight insulation blooks, based on wood wool osmont. More extensive
wozk has been ocarrisd out on the sanufscture of particle board rrom
different waste materials and one of the moet suocessful lines of resesroh
has been into the manufsoture of particle board from resin-bonded groundnut
shells whioh can be made on & soale at a rate of 15 tons a day for about
three-quarters of the 00st of & timber-bases board (moze oheaply where large
soale machinery is emplayed). This boaxd doss not mest the strength
requirements of the British and International Standarde for partiole board
for fumiture eto. but is perfeotly adequate for roofing and non-load
Yearing partitions. A design for an industrial plaant for 15 tons per day
has Yoon prepared in oonjunction with a British engineering firm and it 1
Muutuommhfmmm. More recent dut
cmwmmthMmmmdmgmthmfw
perticle board msnufecture. It ie normally ¢o0d estate management prectise
%0 clear umproduotive plantations and replant at intervals tus the removal
of the {trees, which would harbour insect pests and other diseases if left om
the ground, has Veen an expensive feature of good estate management.

mamamhumannm-hcmotmttm
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which fully meets the requirements of British and Internaticnsl Standards
and this opens up considerable promise in areas where the scale of coconut
oultivation and the market for partiole board for funiture etc. is sufficieant
for an eoconomical sised unit.

141 Yood Processing.

24. With the stesdily inoreasing tendency towards urbsanisation, food
consumption is tending to become concentreted in the large towns while food
production remains in general diffuse and based on very small-scale domestio
prooessing. This results in high ccsts of food in cities due to high
transport costs, miitiple handling by middle-men and exaggeration of the
effect of seazonal output fluctuations on prices. In addition, the produot
of domestic manufacture is frequently not designed for keeping cver long
periods and losses may ocour durinz distritution. The industrislisation of
such domestic operations can be of grest value in improving utilization of
reaw materials, stablizing prices and improving storage and nutritionsl
qualities. The Tropical Produots Institute is currentily investigating the
prooeesing of frssh cooconut kernels with the object of producing high protein
foodstuffs ae well as high quality edible oil and is also starting research
projects on fsrmentation methods for food preeexvation on an industrial
scals and on the industrialised manufacture of various foods based on root
orop staplss such as cassava and yam.

i Tt.2 Tropiocal Products Institute.

25, The Twopical Products Instituts has been concerned for nearly 75 years
with the supply of information and assistance for the exploitation of the
renswabls resourcss of the devsloping countries. It operatee as part of the
aid services of the Ministry of Overseae Development and its services aye
availabls free of charge to Governments and Government-sponsored organisatiam

in the developing countries. Its work covere the chemical and physical
constitusion and properties of the products of agriculturs,forestry and
fisheries as well as quality sssessment, marketing, storege and the develop~
nent of prooeesing equipment.

26. Inforsation is disseminated through the Annual Repors, the quarterly

JmMumm-pmuummmm




or projscts, as well as by oomtributicrs to the seohnical specialist

subjsots and staff from the Institute engage in research, treining and
advisory work overseas and oarry out reasidility studies into various indust=
rial projscts. Ths librerv, which is one of the largest of its kind in

the world, takes about 1,000 journsls and a similar number of serial
pudlications such as reports of research institutes, papers sto. and on this
is based a tschnioal index whioh comsists of about § million referemce oards.
The Institute deals with something like 1,000 technical enquiries every year.
11 Milding Research Statien-

27. The Station is oomoermed with almost the whole field of building: for
emmaple, all building materials exoept wood; the design and performance of
structures and comstructicnal techniques, including mechemniocal aids. The
efficienay of buildings in respect of heating, lighting, sound insulatieam,
user needs and urban plamning, and the organisatiom, productivity ad
soonomiocs of building work are osker sudjsote dealt with by the Statioa.

The results of this wozk are imcorporsted in Codes of Prectios and British
Standards. The Station has an Overseas Division ooncermed with prodlems of
wilding, housing and plamning in developing oountries aseisted Wy the
Ministry of Overseas Developmsus. The function is the ocollection from amd
supply to these cowmtries - largely tropicsl- of information, assistamos with
special problems, and the answering of enquiries.

26. The major part of the Division's work is concerned with advioce, amd
necessitates frequent visits abroad. Pinsncial responsibility for the
Divieion, rests with the Minietxy of Overseas Development. Current

of aseistance given by the Station are visits by mesbers of Jeotechnios/to
advise on dams in Chile, and docks in Turkey; aleo recent visits %o Jamaios,
o visit by Materiale Division 0 advise on the uee of looal claye for
wallding, and & further visit 3y Produoction Division to advise en vesk otudly
in the building industey.

144 Tropicel Section, Road Rocearch lLabezatezy. ,

29. The Tropical Section of the Read Rescsrech laderetony, Ninistay of
Tosnspert, is finanoced W the Ministzy of Oversens Development, The Sestic
40als vith predlens of reads and trensport overseas, mainly im tzepical ead
ssb=t30pical regions, a8 past of the British Gevernment's techaieal add %
doveleping cowntyies.

3. lessaxgh ie cxgmmicsd waier three madn headings:
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[ Trensport plamning; economics; traffic and safety prodlems.
® Terrein evaluation (including aerial photo-interpretation).
° Road design, construotion and msintenance.

Much of the work of the Seotion involves tours overseas, either liaisom
visite by senior staff to gain first-hand kmowledge of local probleas, $o
give advioce, and often t0 plan research in collabdboration with local
organisations, or tours by research teame for periods of up to three years
%0 study epecifio prodlems. These teams are aseisted by s¢aff provided
locally; this enables more t0 be done in & given time and, sven moye
important, provides a valusile way of training looal staff. Liaison visite
are made to adout ten countries each year, and as many as four research
teams ey be in the field at any one time. Research is undertakea %o
dotermine hov to plan and construot roeds, and on road tremsport aystems, ia
the best interests of the local people, and to develop pattems of roed
oonstruction and maintenance best suited to materials available, the olimate
and the state of developmint of the countzies eomcermed.

31, All major aid schemes which concerm roads and road tzemsport ia
Sexritories overseas are referred to the Head of the Sectiom for Seqhnigal
adyicg. This is to ensure thas, in capitsl sid schemes, the designs are
adequate and the estimates reasemadle, with parsioular regard to ecomemic
viability. In tecinical aid schenes, assistance is given in defining the
pusdlems to b studied and in frering suitable terms of reference.

3%  As regards $1aiping, ¢ limited number of engineere frem develeping
oountries is Accepted in the Leberetoxy as volwmtary workers each year for
poviods of oix nonthe or more. Short residemtial couress of adout ten days’
Gasetion aze rem each year ia the United Kingdea for overseas praciising
cagincese visiting this comtuy, and for seprecentatives of cencultente and
fime esncsrned vith treplieal rend paublens and zoad toaffie end safely
poohlens. In additien, %o or three sinilar courees ave asvangesd ot oveseess
oiTey ¢aeh year.

3)e e zesulte of reccaveh vork ase mde avalledle thusugh Meed Deccaped
Labesntony Ranaxig published by the Ledesnteny, Todknical Fapeve and Read
Botoo puditshed \y Nor Majooty's Staticncay Offics, and publications ta the
Todinical Press. There 1s ales 4 spocial oeaies of notes, Orazsans Bullatias.
1omued %0 provide wp-to-4ate infommatien en subjests of tepienl intemest.

Miote ane ovailadle of the ledevateny's yossanch 2otes and publications o
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road and road transport overseas.
iv National Institute of Agrioculturel Engineering - Overseas Liaison Unit.
34. The Overseas Liaison Unit is responsible, in collaboration with the
specialist sections of the main Institute, for the design and manufacture
of agriocultural equipment for use in developing oountries and maintains an
information servioe on agrioulturel engineering problems which complement
that of the Tropiocal Products Institute on post-harvest aspeots of
agrioulture. Trials are oarried out overseas Yy staff of the unit who also
trevel widely to gather information on problems which may arise and to
supply advioe and assistanc. looally.

L._Other Government Resesrch Orgspisstions
1 Werren Spring Ladoretoxy (Ministry of Teclmology)
35. The Laboresory's purpose is to serve industry by carrying out research
and dovelopment in selscted fields, with particular emphasis on developmsnt
to pilot-scale. In addition to the basic research programme the laboretoxy
undertakes both short and long-term sponsored investigations for industry.
T™he besio progremme oovers chemioal engineering, mineral sciences and
techmology, and air pollution. In chemical engineering there sse groups
tavestigating direct digital computer coatzol of ocontimuously opereting
ehenical processes and sutcmatio 0ontzol of batch processes, the mechanios
of pamticles and slurries with particular referemce to mixing, blending,
storege, pipeline tramsport and Wik handling, cstalysis and related studies.
Nimezal seicnce and techmelegy eabreces mineral processing and aspects of
extzaotive metallurgy. Much of the applied reseaych ecnoermed with
oversens ove depraite is spomscred by industzy or the Ministzy of Overeeas
Bevelopment or in co-spervatien vith $he Overseas Division of the Imstitute
of Goologienl Seieness. The labomtory playe an active part in the
Buvepeen cleen air progmamme and is able 0 advise on atmospherio pellutien
in doveleping temriteries..
36. Atvice i given ea puyedliens vithin the labomatoxy's field of werk.
Asvengeneate eon Vo made-for mamagerisl and techniocal staff to vieit the
labevateny to diseuse their paeblens or %0 gaia experience in specialised
fielde. Advicony work may inslude coet studics and technical end ecomsmie
ovaluntion of projects. Extemsive faeilities are swailadle for testiag
and Govelogment Y0 pilet-scale in nimsral preceseing and chemierl engineeving.
Sexviess inelude o wide mamge of anslytical preceduses, both chemical and
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physical, instrument development and comprehensive workshop facilities.

ii The Hydraulics Research Station (Ministry of Teohnology).

3Te The Station is concerned with civil engineering hydraulics - that
is, with the flow of water in rivers, estuaries and otiher open channels.
The subjeots studied inolude hydraulic structures for hydro-electrio
projects, flood-relief schewes, silting in estuaries, the design of
harbours and breakwaters, end ooast erosion. Much of this work relates

to specific problems at howe and overseas, and is carried out, on ropayment,
with scale models. A substantial programse of basic research is also
carried out.

»B. The Ministry of Overseas Dovelopment finances work done by the
Station for the benefit of developing countries. For example, a preliuinary
investigation has recently been oonducted on behalf of that Department to
determine the fez:ihility of closinz or partially closing one of the deltaio
branches of the Orinoco River, in Venezuela, 80 that part of the delta can
be developed for agricultural purposes. A study of the bost means of
improving the depth over the bar of the Baram river in Borneo, 80 enabling
the interior of the couniry to be opened up, is also being financed largely
by the Ministry of Overseas Development. Seconiment of staff Irom the
station for extended periods is also done through Minisiry of Overseas
Development. Engineers have recently been lent, one to E.C.AF.E.y for

6 months work on the Mekong and another for 12 months to investigate the
hydrology of East Pakistan rivers.

iii Forest Products Research Leboratory.

3. At the Porest Products Research laboratory the mechanical, physical
and chemiocal properties cf timber are studied to find ways of making more
efficient and esconcmical use of available supplies, adding to basic inow-
ledge of ‘these properties. The Laboratory's advisory service covers all
aspects of timber utilisation, including the identification of timbers,
wood-boring insects and fungi. The Laboratory has excellent facilities
for processing timber, nsmely drying kilns and oonditiming rooms,
ispregaation plant, plywood and pulp equipment, wood-bending, woodworking,
and strengtb-testing machinery.

0. In oxder that the expertise of the Labaratory wight bo readily
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available to deveioping territories, it was agreed that the Ministry of

Overseas Development can request any member of the staff of Forest

Products Research Ladoratory to work overseas om projects currently

required. At the present two of the staff are overseas, one advising

on the most effiocient operztion of managenent and maintenance of saw-mills, '
and the other, an expers im the engineering properties of Tropical hard 7
woods, on the best use of local timber. '
iv Torry Research Station (Ministry of Techmology)

bl The Station carries ocut research into the transport and storage of

fish at sea and on land. It seoks to determine the properties that

oontritute to the quality of fresd, frosen and cured fish, and to improve

wethods of preservation; to improve the equipment and methods used in

handling, storing, processing and distributing fish and so obtain better

products and reduce ococets; and to0 digsoover what causes wastage nd how it

can b avoided.

&, The Station together with its extension have made between them a

signifiocant ocontriduticn towards methods of preservation of figh that are

particularly applicadle in developing comtries, such as drying,to sugsent

diete with inadequate protein. Jull-scale tridls have been mounted in

oo-operation with the sppropriate govermment departments in the United

Kinglon on sugaenting national diets in some of the emergent territories

with fish producte as a scurce of protein. Theee have desn sucoessful amd

e & Tosult fish amming has bdeem and is bdeing further developed in various

Africen territories. Owmsideradle effort has been expended by the Lader-

atery on fish precessing and distridution, both by field work, e.g in

Afries, 5.5, Asis and 8. Amsrica, and by training fishery officers fyem ;
doweleping comitries at Torry. dnmsl oourses sre deld for ¥his purposs. ¢+
v Tater Pollution Ressarch laboratary

[y 8 mmmu.mm-mmaw
the officiensy of existing treatment precessss and devises mew cmes. I
alee studice the effects of pollutien on rivers, estuaries and ccestel
wiers with the cdjeet of previding an impreved soientific basis for rivep
satagintat and pellution centrel, o0 that nomey expended en pollutiam
provention oen de spent %0 the Dest sdvantsge. %Typicel examples of work
wdertsken by the laboratory sres
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. Surveys of effluents discharged from factories.
An information service on the toxicity and biodegredability of
individual substances is provided. This is available %o
overseas users for a fee.
| B Devesopment of methods of $reating industrial efflueats and the
study of the effects of such effluents on sewage-treatasat
proocesses.
[ ] Assessment of the performance of equipment and maserials
{intended for use in ocommection with the treatment of waste
vaters.
4. Testing the toxicity to fish of indusirial effiuents and their
oconstituents.
44. Wmumetmtteam--wwuaﬂuurmm
etthmmmummt.motthnpnu-lh-nm.-.tm
tine during the developmeat of this ooumtry and the prodlems of health vhich
m«mmwmmtamuwomm-n.w
oouree, world-wide. The ladoxatozy cam provide in certain oireumetences
advios on the provision of treatment facilities for thess discharges ia tewne
in overeess territeries.
45. wmmm«mmmuumumm.mv
offieial organisations, such as the Pire Ressarch Station, the Batioml
MMMW.NI“MMMW“&W
of the Government Chemist, which axe able and willing %o carxy out psojeste
for dsveloping comtries as ead wien required, although ne sush prejeste ave
in txdin ot the moams. ”
S._2rade Ressarsh Aseedlations
46. MW,“MM..“MM'&
{ mmwmu«mmmnumam
ing eswmtries. Their indivest help i thaough the spplication of Wiy
sesseneh and development zesults Wy their Dritich nssbexs o the puciucte
end ssxviees seld bWy these meshexs to dovelaping comtwzies. s, e
iotaitution malogee of the Vater Rescameh Assosistion has besn used Wy
mm.mm&muh*meu““
~w.m~mw««u—u*mmm
de used ia Siagpewe. Mash of the wonkk of the Duitich Nydwemschendes

mmaumwa-uumm“m
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snginesr menders {or overseas schemes.

47. Directly, the Research Associations assist in two ways. The first is
through the use by overseas bodiss of the research facilitiss provided by the
Assocoiatione. Just over half the Rssearch Associations have opened their
doore to msmbers from overseas but on & restrioted besis. Through becoming
&R Assosiated Nemder & foweigm fire, organisation or governaent agenay
receives the open publiocations put out by Rssearch Associations to their
ssmbers. In this way the results of the Research Assooiations' research
and development work oan be applied in the member's country., As members,
Shey oan aleo use the advisory services offsred by Research Assooiations -
indeed non-members, at home and abroad, can use these sexrvioces on o paymsat
basis. JFor sxample, recently the British Iron and Stesl Research Associa~
tion has analysed and tested specimens from steel users in Azgentina, Ceyloa,
Columbia, India, Pakisten and Uganda whilet technioal information has been
provided among others %o Ouyans, Manilla and South America. The Research
Association has aleo given advice om the plamning of steel planss in Zambie
and Saudi Aredia. The British Coremio Resesarch Assoeiation has asseseed yew
saterials, such as indigenous clays, from countries sush as Ireq, Litys,
Malayeis, Meuritius, Pakisten and Tensanis whilst the Water Ressarch
Asscciatiom has provided informstion and aivioe %0 Ohina and India, emongst
other countriss, and also in particular 50 & Middle Best ooumtyy ca $he
application of filme S0 water surfaces $0 preveat evaporation from
ressxvoirs,

48. There are quite & musber of emsaples of work deme directly for
developing countries Wy the Iritish Hyd:iomechaniocs Research Aseooiation,
ospocially ca model tests for spillways on deme. DNeomnt entaples are the
Barikesi Dem ia Ghama, the lLatiyen Dem in Irem, the Sacvms Dam in Kenys end
the Neritege Dam in Jamaiee. Mvies has aleo bomn given n & Yyrisa
irvigation scheoms and e punps for o Chamnion groving dogk. The Blectrical
Rescarch Assceiation, whieh has sbeut 100 overesas msmbore, sany of wina
are frem Afries or India, doals prinsipally vith enquiries ca pover supplies
ond electrical insulasien. Nritonlar enquiries concemn the owpply of power
%0, or the wee of amall power plente in, remote azves.

49: The woemd 15 Wy the mveamnt of perseane] between the Ressarch
Assesiation and the doveloping coumtrics. DMaff of the Dritich Iren and
cmmmmaammu, in the noar futume,
8xe going %o Bresil to odviees ou the eiting of & otesl plant. On avesage

P N
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sach year four people come from developing countries to work for periods of
up to six months at the British Irom and Steel Ressarch Association to gain
experience. Visits are regularly arranged for students fros countries such
as Brasil, Columbia, and Spain whilet high renking officiale and
industrialists, from e.g. Africa and Indis, aleo visit the Research
Assooiation. Iersel and Joxdean have set staff to the British Ceramic Research
Association to learn the various teeting techniques so that their om
tssting facilitiee for oceramics can be established whilet a Britieh Council
scholar from Isreel hae spent & year at the Water Research Assoniation and
& Turk on & World Health (rganisation fellowship has spent a month there
working on leak detection. A Jamaican engineer has recently returned to
his country after working at the British Nydromechanics Research Asscoiation
for 1} years.
50. INelp is aleo givem through the medium of Intermational Organisations.
Thus, the Director of Water Research Association has recently spent six
woeks with WHO as & Consultant on their research progremme for oo-unatty
water supplies whilet his Ressarch Association bas received a WHO/for nm
on. health aspects of meow materials foxr use im water supplies. The Iritieh
Izon and Stee)l Research Asscciation has oo-operated with C.I.3.R.0. Australie
on work in India whilet the Technical Commission of the United Nations has
stimulated further interest in this Research Association's work in Oolumbia.
H. Universitiss and Collesss of Advanced Technology
5t The Ministzy of Overseas Development co-operates with British
Universities, international bdodies and other aid domor coumtries in Melping
doveloping comtries %o plan, finance and staff new universities.
S2. 1Ia helping in the establishment of these new wiversiiies the Ministwy
wosks vith the Inter-University Gowmneil for Higher Bducation Oversess (I.U.0.)
= which body oomsists of representatives of BMritish Universitics and of the
oversess wniversitics which are in asecoistion with it - and vith individusl
Britich miversitics whooe involvensnt helpe to ensure tShat appropriate
stendards are aimed as and maintained. The Ministzy has alselslpeld to
puovide, ot United Kingdon Government expense, external ensminess fow
universitios ia developing Coumonvealth countzics.
53; MNost of the recxuitasmat ia Britedn for oversess waivereities is ome
by the Britich Ooumeil and t%he 1.V.0. with the bemefit of advies froa %he
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Committee for University Secondment. This latter body, with strong scademic
reprasentation, was set up to help create conditions which sncourege inter-
university ocooperation and to increase ths contridution of Britieh
Universities Yy way of improving the flow of British univereity staff to
universities in developing countriee, helping to trein looally-born staff,
and for promoting the flow of overseas academios %0 etudy methode ia Dritain.
54, With the advice and encouragement of the Committes for University
Secondamt some 60 informal departmental or faculty 'links’ have been
formed and many working visite have bdeen financed at United Kingdom
Government expense. The 'linke' have been encouraged to dewelop in s
variety of waye zeflecting the needs and possidilities in different aress
and disoiplines.

55. The Sask of supplying young pecple traimed for the needs of commeroce
and industxy and the techniocal departmente of Covernment lies ia most
oountiries with She Sechnical colleges. United Kingdom Govermmeat greats
have been given for extensions to existing colleges in depemdent territories
and British aid has been given for or towards constzuction of techuicsl
oolleges in Commommealth and foreign couniries. Reezuitment of staff for
She technical colleges is undertaken Wy the Council for Technic.® Nducasion
and Training for Overseas Oowmtries (TETOC), which sots for the Xinietay of
Oversess Development over moet recruitasnt in this field.

56 College~to- Ovllege 'link' schemes have been formmlated wnder
m&mnummmumuwmuﬁ
e0llege prineipals have boen srreiged fo the purpose of giving advies.

The Ninistzy of Overssas Development heo aleo padd for visite of etaffs of
overssss oolleges with the purpese of kesping them in touch with developmente
ia Britaia.

57. Other United Kingien Govermsbut assistance in the applicatien in
verseas countrios of seience and techmolegy %o dovelagment gemerally tekes
e fom of finameial grante, covering & pyepertion of %0tal costs, made ¥
Sovermneats, wmiversitiss or sescaneh cxganisatimes. Agplications ore
muwmuumummacmu
he same £i0ld of messareh.

o000z Sevexanent Onmaisstions
i Naticnnl Rescameh Novelopment Coxpozetien

N v o S b
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58. The National Research Development Corporation ie an independent
publio corporation sponsored by the Minister of Teohnology which promotes
the adoption by induetry of new produots and processee invented in Government
laboretories, universities and elsewhere, advanoing money where necessary to
bring them to & commercially viable etage. It also speesds up teohnologiocal
advanoce by inveeting money with industrial firms to facilitate the develop-
ment of their own inventions and projeote. Most types of inventions and
projecte can be dealt with, inocluding agrioculturel machinery, pharmsceutiocals
agrioultural and industrial ochemistry, and all aspecte of mechaniocal and
eleotriocal engineering.

99. In relation to the developing territories s role of the Corxporation is
to develop and exploit inventione arieing from Govermmental soientifio and
Sechniocal research establishments, for example $those associated with the
Ministxy of Technology and the Ministry of Overseas Development, such as
the Tropical Producte Imstitute and the National Institute of Agrioulturel
Bagineering (N.I.A.B.) or the Agrioulturel Research Oouncil. Arrengesents
for local manufacture of such producte, either under licence oxr by the eale
of dzawings and know-how are also made, for instance finamcial suppors is
aleo given for imvestigations and developmsnt work as Minietzy of Oversess
Development unite which are intended %0 lead to marketable producte or
processes vith assooiated commercial rights. The Corporation is represented
on a joint Committee of Ministry of Overseas Development umits and other
Government Agencies which oo-ordinate developments in agrioulture, food
Sectmology and bio-chemistzy and their introduction $o developing countries
(the Co-ordinating Committes on Techmoldgy for Developing Oowntries).

60. Exaaples of Natiemal Ressarch Development Gozporation projests of
zelovance 0 developing eountries aves-

o Malcisaces

Tea processing.

Tropieal pest attzactents.

Contzel of fyruit ripening.

Extzaction of phasuncsutical intesnedintos fyen toeplenl vegetadie materiale.
Oertain sntibiotics, phasmaconticals, and aleo vaceines of valws ia antmal
and humen health.
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b.  Induetrisl Chenistzy

A variety of chemicsl enginsering and metallurgiocal equipment and processes.
Plastice.

Corrosion resistant coatings.

Pre-stressed conorete pipes.

o.  Solentific Bouicment

Various new forme of medical apparetus and equipment.

Special programmes for teaching machines.

Equipment for use in the processing of milk and cheese.

4.  Baxinessing

Ground nut sheller.

Animal dzewn %00l bar.

Various agrioculturel machimes.

Special warehouses and sacks for produce storege and handling.

Land-based 0il storege taaks.

Eleetronic equipment for fish finding. .

Special projects such as the Hoveroraft and Drasene (flexidlie tewable damge
for the cheap trensportation ofimportent liquid preduets, including
petzoleum, vegetabls oils and drinking weter).

14 Ooamonwesal th Development Corporetion

61.  Oosmonwealth Development Corpozasion's operations im the developing
oountzies oover & very laxge field. They involve such widely differing
operations as agrioulture (both peasent and estate plus faotomy processing),
low eost housing schemes, hotels, power and water supplies,industrial
operatiens such as comsat making, iren and steel, Sextiles, flour silling,
nining and woed pulp. In all these fields, the main object 1is the sstedliche
Mnt of viable tusinessrs whioch will not only in themselves be profitadle s
vill alee contritute immediately and in the long temm %0 the matiensl
produstivity and the natiomal good. In the preparetony phases the Corpesation
helpe develeping comntries %o appreise their prodlems Wy setting wp iavesti-
gotony micsiens shich may invelve experte Yoth fyom within and outeide the
Cozrporation. ’

6t. mﬂmmsmmmumhmwmm
thay mnumdmmmmmmmm.
IS 4o the poliey of the Corperatien 90 train mationals of the eouatrice ia
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which it operates to undertake ths duties and skills which are required

for oarrying on the business. This policy operates at all levels and
sxtends to both the technologies of the actual field and faotory processee
and also to the management training, acocountancy and business knowledge
requiremsnte. Since Commonwealth Development Corporation's operations have
overall to be eoconomioally viabls and profis meking, training in these
projeots {uvolves not merely the adoption of new techniques but the treining
in sesting and discerning whioch methods are capable of being introduced fox
the inorease of profitability and which must be discarded or modified. In
direoctly managed projscte the main trensfer of technology tak::s place by
learning on the job, but scholarship echemee are also operatec. for training
at technioian, greduate and poet-graduate levele. These are lormal oourses.
In addition, loocal staff are brought to Europe on leave coursee, vhen men
may be accompanied by their wives who thus also bemefis.

63. The foregoing applies mainly %o staff and workere of Commonwealth
Development Corporation or ite associated companies. The Corporatiom doee,
however, also pass on ite knowledge or insiets that adeguate training and
guidance is given Wy appropriate extension work servioes to such persons as
the peasant farmers or settlers whose agricultural operations are facilitated
and encoureged by finance for farmer oredit or by the provision of oentral
prooessing factories financed or operated by the Corporation. In these
ocases, influsnce can be Brought 0 bdear through membership of the appropriate
Boaxrd, and by visits by appropriate Corporation Seciniocal officers or bty the
provision of Corporation management.

114 Doard of Trede Export Services BDranch.

64. The Export Sgrvices Branch of the Board of Trede is an agency for the
oollection and dissemination of engidries for Rritish-made products which aze
received either directly or throwgh comwercial sections of Dritish Embassies
or Righ Commissions. It maintains close oomtact with British industzy and
with the various yesearch eotadlishments who may be adle $0 aseist in
supplying information amd has itself il wp & considezedle volume of tesh-
nieal knowledge over & lomng peried. IS is aleo able %0 adviee Jritish
industrisl oxgmmisations en needs for their serviees vhieh exist everesss. and
asts a9 & two-way chanme] for iafermation and ingwivies.
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ds_Other Non-Governyent Orgenizetions

The Intermediate Technology Development Oroup Limited
65. The Intermediste Technology Development Group Limited is a non-profit
making oompany, formed by some 3O specialists in development problems froam
industrial companies and the professione. Its aim is to help raise
standards of living in developing countries. The Group's work ie oconcentre-
ted on the promotion of methods of production appropriats to the TO0Uroee,
technical skills and sise of markets ia developing countries. Its main
activitiee are:
'Y Research.
66. One of the foremost needs of developing countries is to incresss the
supply of inexpensive tools, equipment and materials designed to raise
produotivity in rural aresas. The Group is carrying out resegroh %o find out
vhat British induetry ocan offer to meet this requiremsent, both in terms of
developing the overseas manufacture of qupropmto products and in direct
exports. Specifically, relevant mamufacturers are being asked whether they
vill make available designs of products, whether in current produotion or
not, whether they will emter into licensing arrangements for Joint mamufao-
tuzre and whether they will release persomnel to help local enterprises. The
resulis of this research will be published in the sutumm in & guide called
"Tools for Progress”, 3000 copies of which will be available for oversees
dietribution. The Oroup hopes, however, $o publish further edisions on sm
faternational basis.
L B Assietance to Specific Projects.
67. The Oroup is not iteelf in & position to finemos projects in developing
comntrics. Its respomse, therefore, $o0 requeste from overseas has been
W»mmm1mmwuummrm
oing organisstions, both official and voluntary. Some exsmples of the
Group'e tecinical assistance aze given delow:

i In response %0 & request from the Government of Botewans for advioce on
mmmmummmm.nmmm
with 70, arrenged for am expert %0 visit the cowmtzy. Hie feasibdility
study recommends developing the industzy alomg smallescale 1ines.

ity hllm:.t.vt&thwluotcmrottbm,ﬂum
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of Agrarian Services asked ITIG for information about cheap, simple

and portable lift-irrigation devioss which would require 1little

saintenance. Thres appropriate designs were submitted by the Group

and are now being studisd by expsrts with a viev to local manufacture.
To strengthen and enlaxge its technical assistance servioce' the Croup intends
to initiate a scheme for linking requests from overseas with a voluntary
panel of scientists, engineers, teohnioians and businessmen.
Ce Publioity.
66. The object of the Oroup's pudlicity programme is two-fold. PFiret, to
foater the growth of indigencus centree in developing ocountries to which aid
funde could de channelled for the bemefit of the pecple living in rurel
areas and seocondly, to show the widespread exietence of alternative methods
of production more suited to the ressources of developing ocountries than
those oommonly used in industrialised natioms. To this end numerous
articles have appeared in the prese a1d in the specialised journals.

EPer's _SO0RROL OK .-n, 9% Y SalU SSIY OF UVOrreas Veve.iloDRIRS

€9. The supply of qualified people for servics overseas in developing
oountries is & prime function of the Ministry of Overseas Development, which
ie the main British agenoy for reocruiting and financing, in whole or pars,
such people. The Ministry's om recruiteent efforte acocount for nearly ohe
half of the five thousand or sc annual appointments made under British
offiecial o officially assieted schemee. In addition to the Ministzy iteelf,
other agencise responsible for such recruitasnt are the Crown Agemte, the
British Council, the Iater Universify Council, the Council for Techmiocal
Bducation and Training and the various societied sending volunteers oversess.
T0. The majority of the pecple 0 reqruited are required for teaching, ia
primary, seoccndary amd techaical schools and universities, and to help mm
the various administretive depemtasats of the overseas governmsnts and
qQuasi-government organisationsd in the administrative, pudlic works, agrioul-
fural, financial, health and s00ial sexvices fields. MNany are required te
give specialised advioce on the technical or managerial aspects of projecte
involved ia the various development progremmes, covering banking, industrial
development and housing corporstions, stesl meking, precision optics, cemsnt
aanufacture, oilseed processing amd so om.

Ti. The Ministzy also wndertikes recruitment of British experts for the
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various multilateral agencies such s thc¢ United Nations itself, U.N.E.S.C.0.
P.A.0., the International Atémioc CZnergy Agency, the International Aid 3Sank
for Reconstruction and Developmcnt. Just under 200 appointmonts of Tritish
experts were made to these international azencies in 196A. Among ihe dupoint-
mente made were those for a Mineral Jressin; cagineer (Bolivia), o
Metalworking Industry Adviser (Chilc), an Zxpioration GCeopnysicist (El
Salvedor), a Marine Adviser (Ethiopia) an expert in the Medical application
of Radioisotopes (Malaysia) an Expert in Industrisl tngineering (J.maioca)
and an Expert adviser on small scale industries development (Nigeria).

Undexr the British Volunteer Programme the majority of volunteers arc

engaged in teaching but some hundreds a year are industrial apprentioces who
are able to pass on their practiocal skills.

ke Using the technolopy dsveloped by British manufacturing companies

T2, The greatest acoumulation of technical knowledge about industry in
the United Kingdom is in the hands of privately omed manufacturing
companies. In most cases the technical processes or "Xnow-hon" have been
developed only after the investment of conciderable sums of noney over a
peraod of years in reswarch, process development and product design. It
is therefors natural for these companies to seek some financial corpen-
saticn if ths technology and machinsry they have developed are used iu
other countries. This is the normal practice for exchanges of technology
between firms in advanced countries, so that British companiss are only
following normal commercial practioce when they "sell" their technology

to developing countries.

De A company in & developing country wishing to acquire the technical
"Inow-how" needed to establish a new industry will normally meke a techniocal
agreement for the purchase of "know-how" and technology frow the British
oompany. Payment will be made in the form of a lump sum payment and/or -
royalty paysmts usually based on sales volume. In return for this payment,
the company in the developing sountry i1l receive assistance in designing
its plant, choice of machinery, treining of operating personnsl and usually
the assistance of the British company's personnel in starting up and
operating the plint in the imitial stages. The contimuing technical
advioe of the British oompany over a period of years, inoluding access to
knowledge of further improvements in the manufacturing process made by the
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oospany in Nritain, is frequeatly provided for in the more compreheuuave
Wpe of agresment,
Thae The nature of the agreemsnt and the ocost of buying the "know=how"
varies from industry to industry, and fira to firm, Yany Britisa
companies prefer to have a share in the ownership of the company established
, in & doveloping country; this helps to establish a closer working relation-
. ship between the two companies’ management teams and gives the British
company & direot financial interest in its operations and future develop-
nent, In soms onses, a British company my decide to set up a wholely
omed subsidiary in a developing country,
7. Nt shichever procedure is adopted, the dewveloping country derives
the benefit of using a new technology. Loocal personnel are treined to
maaage and ocperate the plant and all the skills associated with opereting
& mw industrial plant are developed.
Ma_Conglusion
76. The United Kingdom, then, is helping the developing countries to
sosumilate teshnical imowledge ia many different ways. The assistance
provided by private Iritish firms is a mtter for negotiation detween the
iskividual parties ooncerned, But representatives of the Governamt at
the dritich Babasay or High Comsission (e.g. the Commercial Secretary)
42 cash country are availadle to help put interested bodies in developing
g Jomtries ia touch with Iritish firms or one of the Covernmsnt-sponsored
! or private organisations mmticned in earlier sections of this paper,
For Jritich eontributions 40 technology ean and should play an inoreasingly
iapertant role in helping maticas to raise their standard of liviag
hraghout the werdd.
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