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ZHE DEVELOPMENT OF THE FACULTY OF ENGINEERING, UNIVERSITY OF
DAR ES SATAAM

By: W. Kreuseyp®

1.

Ftudents

. The Faculty of Engineering, University of Dar es Salaam is

now in the second year of its existence.

Although some of the buildings have not yet been completed,
the Faculty has already moved into the new premises. The
training workshops where all students spend nearly 50% of
their time during the first year of the undergraduate course
are in full swing eince 1973, the first laboratories will

be ready for eperation early 1975,

The admission of students to the four years undergraduate
course and the distribution to the departments are represented
on the table below,

Department 18t Year 2nd Year
Civil Engineering 29
Mechanical Engineering 88%# 20
Blectrical Bngineering 9
Total 88 58

" The first year is common for all departments.

In July 1975 the Faculty will admit 120 students the
distribution of which to the departments after the first
year will be: Civil Engineering 60, Mechanical Engineering
40, Electrical Engineering 20. Thus the Faculty will have
reached its full admission capacity one year earlier than
originally planned. :

* Dean - Faculty of Engineering, University of Dar es Salaam.
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Staffing

Apart from some vacancies in the Department of Electrical
Engineering seriously impeding proper education, the general
staffing situation is satisfactory.

Staff Academic Non~Academic Total
Nationals . 18 28 : 46
Expatriates 27 11 38
Total 45 39 84

-

Compared with other engincering faculties in Africa the
number of nationals on the academic level is encouraging
although most of them are still on study leave for further
training. When fully established, the student/stalf ratio
will bLe about 8B:1.

Courss Progremm:2

The merger of theory and practice throughout the whole course
is one Of the main features of this Paculty. Workshop train-
ing of engineering students during the first year of under-
graduate courses and the subsequent training periods in
industiry organized and supervised by the Faculty itself, have
already proved that the practical approach is indispensable
and must be a permanent component of engincering education,

Bven in lectures and tutorials the choice of subjects to be
taught and the methcds of conveying knowledge to gtudents

must be governed by the aspect of applied engineering, for
theory receives ite practical value mainly by the possibjlities
of its application.

This prineiple of theory=oractice materializes in the under-
graduate course struciure as follows:
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Although curricula and syllabi* had to be changed several
times within the last two years in order to ad just the
programme to the needs of industry, everything is still open
for further adjustments and supplements which might be

necessary in the course of time because of new information
and experience.

To adapt post-graduate education of Tangzanian staff to the
neede of the country, the Faculty has esteblished a research
oriented post-graduate programme which is to be commenced
in 1975 subject to the availability of superviscrs and
laboratory equipment. A course-oriented post-graduate
programme will not be offered before 1977 when the first
graduates are available,

In all post-graduate research the FPaculty will stress the
necessity to link research and education in general as
much as possible,

% For details on Curricula and 8Syllabi see Prospectus 1974/75

Faculty of Engineering, University of Der es Salaam.

1
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Stratezy for Research and Consultancy

Although teaching is of major importance it is only a part of
the function of a University. The Faculty of Engineering will
provide other important services for the industrialization of
Tanzania such as testing and regsearch facilities and profe-~
ssional engineering advice.

Phere are already some guidelines in discussion for a research
concept.

To meet the needs of Tanzenia the priorities of technological,
research projects to be carried out will be considered under
the viewpoint of how much the results will contribute to the
socio-economical development. This policy requires a close
co-operation between the Faculty and the government on one
hand and industry on the other hand spo as to identify appro-
priate research projectis.

The identification and performance of research will be the
major task of the departments.

As the "Office for Relations with Tndustry” continuously main-
tains the contact with Industry it will be a very helpful
institution for thc necessary linking of industrial production
and university research. Hence ORI in co-operation with other
institutions will assist the departments to identify research
projects.

The specialization of science and engineering on certain

fields and their departmental division of scientific activities,
however, require interdisciplinery and inter-institutional
co-operation for problem oriented research.

The membership of the Dean of the Faculty of Engineering to
the "Industrial Research Committee", which is a sub-committee
of the Tanzania National Scientific Research Council, is
another means of establishing permanent contacts and obtaining




information with regard to general research policy. This
institution co-ordinates all research activities in Tanzania
in order 4o avoid parallel research performed on- the same
problem by different research institutions.

All this shows that applied research on the field of tech-
nology is rather a complex matter covering numerous activi-
ties such ag planning, construction and design, calculating,
nrototype manufacturing, testing which eventually leads to
implementation in industry.

Research and consulting activities to be carried out by the
Faculty are, however, limited by the technological Imow=-how
of the staff and the laborateory equipment at the Faculty's
disposal., The inercase of both qualified staff and research
facilities in the laboratories is one of the orominent tabks
the FPaculty will have to attend to in the years to come.

The laboratories have alrcady started to offer services on
different fields such as material testins for building
industry and metal working industry, soil testing and others.
In addition there are first steps made with regard to
consulting activities., The permanent involvement of the
FPaculty in activities related to the industrial sector will
help to improve engineering education and to promote indus-
trialization in Tangzania.
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TECHNOLOGY AS A GENERAL SUBJECT IN T TANZANTAN EDUCATION SYSTEM

By: A Kanyilili*

1.

2.

Introduction

Technical education is or;anized and piven in any country for
either or both of the two objectives, nanely:

a) As part of the general educations, like any of the other
well-lnown subjects such as Mathematics, Geography,
physics, etec. and

b) As a career or vacational geared programme 1o produce the
required technical manpower at the three basic levels, viz:

Craftsman
Technician
Engineer.

There is no doubt in Tanzania today that we have accepted as
a natter of policy the need to enphosize Technology in our
educntion system. (See Nyerere: Tducation for Self-Reliance,
March 1974; Tanu Directive of Small Scale Industries, March
1973 and Resolution 29 of the 16th Party Conference, October
1973) .

In spite of all these pronouncements, however, it is very
sad to note that there-is'a very strong doubt as to whether
our education and manpower planners, ond the policy makers
thenselves are fully awore of the complexities and organi-
zation required to run a viable, successful Technologically
based Bducational system in a country like Tanzania at ite
present stage of developnent.

Definition of Technology

Technology in this context will be defined as that subject
which faeilitates the imparting of knowledge, attitudes,

% Mechnical Education Curriculun Develover, Institute of,
BDducation, Ministry of National Education.
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skills and confidence connected with the designing, mﬁking,
operating, maintaining and repairing of an article as well as
its improvement, either in part or as a whole, based on eng-
innering principles. This technology is at four distinet but
interreclated levels:

1) The General Elementary Level
2) The Craft Lovel

3) The Technician Level, and

4) The Engineer Level.

Objective (a) above is directed at the first level and objectiwve
(b) is directed at the second, third and fourth levels which
are the career or Technical Manpower levels.

A viable successful Technologically oriented Education system
cannot be set up without an understanding of the purpose, the
relationship and the interdependence of 21l these four levels.,
Of course an understanding of the political-soecial-economie
situation of the country is also necessary.

Confusion in thc Present Structure of Technical Education

If one studies cirtically The Engincers Registration Act (1968),
The Educotion fct (1970), The National Vocational Training Act
(1974), The National Examination Council Act (1973) and the

fict which ecstablished SIDO (Small Industries Developmnent Orga-
nization) in 1973 coupled with the job deseriptions of various
officials in diffcrent Ministrics of the Civil Service and the
parastatels together with the Annual Manpower Reports to the
President, one cannot help but come up with a very confused
picture of Technicnl Educntion set-up in this country. It is
clear thot many organizations and officials are duplicating
their efforts without a clenr central directive as to what

each is supposed to do, Worsc still, these officials more ofter
than not carry out their duties uncoordinated or in competition
to each or some cf each other.

The same unsatisfactory picture emerges when one observes the
current pronouncements and activities on the Diversification

) sccondary schools, the TAPA (Tanganyika Parents Association),

Technical Schools, SIDO Training Centres, Nntional Vocational
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Praining Program, Tanu Youth League Technical Schools, Volun-
tary Urgency Vocational Training Centres and the two-year Tost
Primary Schools (four are to be started in each cf the eifhty-
five districts).

Need for authoritative coordinated efforts

Clearly such a situation calls for clear and coordinated efforts
at all levels of our society, otherwise we may fail not because
of lack of the will and enthusiasm to »romote Technology, but
rather, inspite of it. Somc of the people and organizations,

if not all, are jumpins on the poovular bandwagon without a
clear objective of what is to be achieved and the mcethod to

be employed in achieving it.

If these very commendable efforts arc to bring the desired
fruits of moving Tanzenia away from the present position of
Technology dependency (hence permencnt economic dependehcy) to
full political and cconomic indcpendence, we MUST understand

the two objectives of Pechnical Bducation and the four levels cf
Technology. So far our efforts are directed at producing the
technical manpower at the craftsman, technician and engineer
level.

This is pgood. BUT, and this is the main purpose of this paper,
we cannot produce the required manpower simply by dealing with
the second objective of technical education without at the

game time dealing with the first, that is of introducing Tech-
nology as a general component of our cducation, Every boy or
girl who goes to school must learn at least Elenentary Tech-
nology as one of the subjects, and every effort must be nade
to teach Technology in the non-formal way. The Radio, the
Newspaper, the FPactory and all the other media of Adult
Tducation must be mobilised to teach this important subjcct.

Objectives and Problems

Space does not a2llow me te .o into detail on the objectives,
problems, and solutiecns in introducing Technology as a general
component of education, and of promoting it to cach of the three

i e e e e



carcer oriented levels.,
Let ne briefly mention some objecctives of teaching this subject.

Technolery is an important preparation for lifc in the moderm
technological age. We arc all surrounded by pgadgets and tools
which have become¢ neccssities rather than luxuries. Think of
the family who could not hear our President's speech of the food
situation in the country simply because the batteries of the radio
were reversed, or of the outcry in the last budget session of our |
National Assembly when Ndugu Elinewinga was put to task on TANESCO
failures. Twenty years from now electrification and watcr projectg
will be widespread throughout the country. Will that time find
us capable of living safely and cconomically with electricity and
water taps, pumps, etc., or shall wec have to call special
"fundig" even for the simplest technical jobs? And who lnows, {
by that tine we may well be required to interpret technical drawing

and instructions coerrectly Lefore we can do nost of our things
such as " rowing" our foods in our kitchen, using the correct
fuel for our car when other fuels will have been developed,

washing our clothes, etc. etc.

Most of our buildings, furniturc, howe appliances, driving
instructions, motor cars, type-writers, ctc. ete. do require

at least some elcnentary technicel knowhow to be able to use
them properly. With the advent of more development these
requirenents will increase. Yet we are prepared to spend years
in school, sometimes sixteen %o eighteen ycars, without learn-
ing that subject (technology) which finds imnediate and conti-
nuous application in our evcryday life.

Technology helps to create the right atiitude and assists the
anpreciation of the value and problems of organizing a viable
successful structurc for the advancement of industry. Of course
there will be specialised tecachers and students of technology,
but without the rest of us having an idea of technology we

shall not be ablc to assist thesc specialised personnel to
advance themselves. Good music is played by musicians but it
cannot be appreciated by the uninitiated listeners. Footballers

play better football and advance themselves if the spectators
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T ¥now a2t least the elementary rules of the pamnc, such as how the

[ goals arc scored, when the ball is. out of play, what is a foul,

E a corncr kick, a penalty etc. Withouq such an appreviative public
! the game would not have alvanced at all., Similarly, without an
understonding public, technclory will continue to be given low

i priority in practice, althcurh it will he highly regarded in

. PANU conferences and elswherc. |

! It took twelve years befor: the Faculty of Engincering was
] established in our University and TANU hes ncver really comc

up with a thoroursh geing poliey paper on' technology, despite

[ last ycar's guidelines on small scale industrics'which rcsul-

§ ted in the cstablishment of SIDO. But can SIDO. in:its present
f . 8tructure and étrongth be able to rcally toordinate and promote
‘heavy ingustries based on steel and machine tools,-or will

E-- this c untry continue te yride itself only on Makonde Carvings,
handeraft work, cte. These arc works of art. They are not

| the Dbasis for industrizl rcvolution.

| 6, Undcrutilization of Local Froductive Resources

Again consider the number of nigplaced, underutilized and idle
eraftemen, technicians and engincers in this country. Consider
the abolishment of the former Moshi and Ifunda Trade Schools;
congider the shortage of basic hand tools in our technical

Z troining institutions; consider the importation of foreign
goods and manpowcr for purposcs which can satisfactorily be nct
in this country, for example the designing and building of
school workshops, simple punps, simple laboratory and workshop
equipments cte. Consider all theseramd many other cases, and
+he coneclusicn must be that .our policy mokers and planners only
pay a lip scrvice to technology.

Without introducin: Technology es a general subject in all our
schools this apathy, these mistakes will continue to be made.
Th? fact is that scicntists and technologists (of all shapes
‘mnﬂJSizoé) require wholehearted support and motivation from all
cornérs beford they, in their turn, can usc their kmowledge and
gifts to 1ift this country from her present position of wealmess
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anc economic dependency to onc of strength, confidence and full
independence based on self-reliance in both agriculture and
industry.

The nccessary support and motivation ecannot be fortheconing with-
out changing the pattcern throuch changing our attitude by
introducing technclogy as a conpulsory subjeet in our schools
and collepges. Then our politicians, dircetors and nanagers

will at least be initiated in technology, if not technologists
per se, able to aspreciatc the yoluc and problems of technology
and willing to apply the nccessary solution not out of pressures

but because of understanding.

Foundation for Subsecquent Training

4 general Technology in schools is a neccssory foundation for
any subsequent training in technical eduecntion. The first year
of the four ycar engineering coursc is nccessary only because
the entrants to the course do not have this foundaticn from
schools. Again some of the gtudents may well have entered the
faculty out of curiosity or mispuidcd nctions, but they have

no aptitude for an cngincering career. It is inmportant to sort
out thu gifted from the misguided and determine, at least
attenpt to determine, studcnts inclinations before they enter

a specialised training.

Technology does promote the scnee of imaginaticn and improve
childrens interest in creantivity. Thue it is the basis for
dc;it-yoursclf hobbiecs and activities,; such as painting the
walls of ones house, nmodifying our kitches, greasing our cars,
or indeed, cven improving our technolosy in evening classes.,

Modern teaching demands that lessons be illustrated by aids as
much as possible. Technology is thercfore necessary for the
better preparation of teachers.

Reducing Maintenance Costs

It nust also be peinted out that technology in schools and
colleges is very necessary if we are to reduce maintenance costs
of these institutions. In one year alene (1970/71) the Ministry
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of National Education spent over 3% million shillings on the
upkeep of schools and collescs by Comworks and 1,8 million on
the naintenance of plant and vchiclces assirmed to thesc insti-
tutions. In 1973 thc Dar es Sadgsm Technical College was
spending 9,000/~ every month for hiring Co-Cab buses because
the College's own bus and truclk were very often in Conworks

worksheps. Thce buscs were required to transport students from
their hostcl in Keko National Housing Dstate (at 8,000/~ a nonth) .

%ls hiring continues to thie day becausc due to bureaucratic
red tapes at high governuent levels +the college somchow has 10
wait for the World Bank ond the Netherland Governmment te build
sleeping, places (and workshop Yy, o well- within the
teehmical capacity of the college itself.

What is lacking is thce ncccesary Lackins and undcrstanding at
the high levels of the governnent, the requirced adninistration
and organization and somebody with authority to cut these red
tapes which is the cousce of nony of our failures today cspe=
cially in the technical fields. We have the manpower and other
resources to reducce naintenance and other costs but the ncce-

gsary organizotion is lacking.

Conclusion

S

Many othcr rcasons could be given as to why it is important to

introduce and develop technolopy now ot all lcvels and all
(fornal as well as non-formal) ,

forms of e&ucation.and training
1 of peneral elenentary

not least the first most important leve
Failure to deal with this level now will result

* technology.
i into frustrating our otherwisc well intentioned efforts to
: produce the required specialised carcers in the throee other
levels of craftsman, tochniciogeemd CRLINECI, Lct us hope

; that Tanzanians will pull thensclves topcther and rise to the
] occasion, They will mount their enerLy and other resources to
the establishment, promotion and naintaining of a viable
successful structure for this task, Lased not on political
emotions but on realistic understanding, of what is requircd.

paka )
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. DISSEMINATION OF APPROPRIATE TECHNOLOGILES

)

By: Harold Dickinson ¥

1. The Problem

The large international aid and development organisations
endeavour to use the economic solutions of rich countries to
resolve the problems of poor countries. This situation has
led to the establishment of complex and capital intensive
industries which have little impact on the needs of the poor
[ § and almost none on the needs of the poorest peasants who

E? remain outside the monetary system.

L § The poor peasants remain in an economic sector based on

i traditional modes of production. Agrarian reform has produced .
4 ) widespread social and political change but has had relatively

b little impact on the production techniques of the bulk of

7[ the rural poor. It is possible that acceptable new techno-
logies are to be found in other regions or other countries

but the peasant sector of an economy does not have access to
gufficient capital or credit to obtain imported -technology,

Pechnology Levels

In the practical evaluation of technologies it is convenient
to copsider production processes at three different levels:

Gé%tage Industries - where there is little differentiation of
labour. All members of the family, or ex@ended family, play
gome part in the production process using traditional skills
that have been little influenced by modern technology. To o

extend the range of products it is necessary to seek new T
cheap and simple processes, t0 improve access to marketa
and to offer the possibility of exchange of local products
for industrial products. To improve cottage industries the

* Lecturer in Electrical Engineering, School of Engineering

Science, University of Bdinburgh. (This paper was presented
s in a public lecture on 28th January, 1974 at the University
of Dar es Salaam).
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capital available is likely to be small and any acceptable te-
chnology must be almest costless.

Small Industries - where the proprietor is both an énterpre-
neur and an artisan who worke alongside his workers. Such
industries may use simple, often old or antiquated, machines
and require sevéral different manual skills. The differen-
tiation of labour, however, will not be great. The oroblems
of such production unite are relatively complex and it is
unlikely that the proprietor has any conception of the
relationships between the various factors of production.
Industries of this kind have great difficulty in finding
external capital, as the risk is great, and possible innovations
must be cheap enough to be financed from the proprietor's
savings.

Modern Industries - where specialised machines are used with
a demand for highly skilled and responsible workers. The
plant is likely to represent a considerable capital investment
and to obtain a return on capital competent managers are
required.

All three levels of manufacture require specialised forms of
education or practical instruction. For cottage industries
the instruction process is dependent on association and
assimilation. For small industries there is an informal
education vrrocess including elements of assimilation and
arprenticeship. For modern industries there is need for a
range of formal instruction and apprenticeship for the various
activities and skills. _

In all kinds of production situations it is necessary to find
a technology that can meet production requirements whilst
making fullest use of immediately available resources - raw
materials, credit, capital, labour, transrort, markets -

and which is acceptable, or adaptable, to the society that
wishes to make use of it. Such a technology is called an
'Appropriate Technology' and it must be both technically and
gocially appropriate.
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%, Characteristics of Apvropriate Technologies

- with particular reference to0 the rural sector.

1t is possible to describe a large number of features that
may help to identify an tappropriate technology’. " In any
practical aituaﬁion it is possible to envisage a range of
alternative technologies that could meet the immediate, and
near future, productiocn necds but final selection would have
to take into account a complex get of economic, docial and
technical relaticnships. With particular reference to the
rural economy it is necessary that an 'appropriate technology'
should: _

%.1 meet the techunical needs of the production situation by:
3.1.1 using local materials and power resources.
%3.1.2 minimising the content of imported materials.,

3.1.3 ensuring that the product will be produced in

adequate quantity and acceptable quality for exis-
-
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ting or potential markets.

%.1.4 ensuring that the product can be conveyed to market
by available transportation without deterioration
and in sulficient quantity and with adequate
regularity to encourage demand .

1
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3.2 meet the gocinl requirements of the production situation by:

3.2,1 using existing or easily transferable skills and
avoidging comvlicated, time-consuming and costly

retraining.
3.2.2 offering continuing, or expanding, job prospects.

3,.2.% minimising social or cul tural disruption by increa-
sing production and productivity by successive )
small inerements rather than by larger single steps
- individual income steps in exces:t of, say 10%
are likely to be socially disruptive.

%.% meet the economic requirements of the production situation

i

by:




4. The Source of Appropriate Technologies
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3.,%3.1 minimising the capital demand from local or
national resources.

%.%.2 minimising foreign exchange requirements.

3.3.% ensuring that capital is used in a waj that is
compatible with local, regional and national
economic plans.

3.3,4 ensuring that the main economic benefit returns to
the producers and is not captured by a new class of
middle-men.

3.%.5 obtaining greater integration of producers into the
monetary system - in many peasant societies money
is only used for beer and funerzals.

Phere are several possible lines of investigation that may be
followed in order to find an 'appropriate technology' .

The first is to modify existing practices, at the technical

or economic level, so that production may be increased or
diversified without large demands being made on resources OF on
the structure of local society. Innovations at this level

e e

may involve minor design modifications of traditional tools or
machines, the introduction of new materials or the modifica-
tion of a traditional use pattern for existing materials, or
increased monetary circulation by improving the access to

markets. The stimulation of demand for new products from the :
town may well be the most important factor in stimulating ;
production for marketable surpluses rather than for a static ‘

local demand. This is the more usual way in which economic

and consequential social change, occurs at village level but
by its dependence on a number of barely understood factors the
process tends to be haphazard and difficult to integrate with :
wider economic aims.

The second is to revive and introduce an older well-tried
technology from an earlier stage of development of a different
economy. This approach is particularly attractive in that
the earlier experience with the technology may be expected
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1o lead to success more readily than with an untried innova-
tion. fThere is, however, a difficulty that may be insuper-
able: whilst the technology may have been effective in the
past 1t is unlikely that any record exists of the way in
which it wes economically and socially integrated into the
soclety that made use of it,

'!hn third is to invent a new technology, or change the acale
of a modern technology, tc meet the needs of a particular
situation., This ie the slowest way to prodice innovations.
It is also costly and demands a range of skills experience
and knowledge that are unlikely to be found in a poor
country.

Por all these approsaches design requirements have to be con-
ditioned to a situation where capital is scarce and unskilled
labour plentiful in contrast to the situation in weal thy
countrien where technological design is conditioned by rela-
tively doar labour and a plentiful supply of cheap capital
or cradit.

Every cociety in the world has developed a wide range of
technologies on which it depends for survival, These tech-
“noleogics heve changesd with time to meet changing needs and
until relatively recent times all changes have been slow.
With the rise of modemm industry and the growth of scientifiec h
understanding technological innovation has become almost
exclusively confined to a few countries. Over 95% of scien-
tific end technical research and development is carried out
in the wealthier countries and almost all applied research
is directed “o the problems of the wealthy. What little
repgearch 1s done in the poorer countries is carried out By
nationals or expetriates trained in, and accepting the values
of, the wealthier countries of the world. ‘

5. Disseninetion of Technologies

We have seen that to further economic and social development
it is nedessery to provide new ideas and new impetus based

en «n underctanding of the economic, social and technical
requirements of a particular situation. Thus there is a need

iE, ¥
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for organisations to offer consultancy services to all levels
of manufacturing industry, from- the peasant producer to the
gtate corporation, in the same way that agricultural extension
services are provided by many colleges, universities and
governments. (We see the atart of such an organisation in
Kumasi in the Technology Consultancy Centre of the University
of Science and Technology).

The probiems of such a service are greater than can be borne
by a single institution no matter how well endowed and it is
essential that supporting organisation be set up to develop
new technologies, to exchange process and device information,
to carry out research on technical and social adaptation of
new techniques and, above all, to produce a corps of profe-
ssional workers in what is essentially a new field of service
based on the formerly separate approaches of economics,
sociology and technology.

Phere are two immediate problems of orientation that will have
to be changed if appropriate technologies are to be developed
and introduced at a reasonable rate. Firstly the wealthier
countries must, as part..of their aid programmes, channel
first-class scientists, technologists and sociologists into
research and development work that seeks to solve the problems
of the poor in the context of the conditions in which the
poor live. Secondly, the professionals of the poor countries
must be persuaded to seek education and experience as a means
of bettering the lot of their fellow nationals and not as a
means of abondoning their national problems and joining,
superficially at least, the wealthier world. In this the
institutions of the wealthier countries can play a part by
taking the problems of the poor as being as important, and in
their own way, as complex as the problems of the rich.

If these steps can be achieved there is the prospects of an
increasing deployment of the worlds resources to back up
national or local consultancy or advisory services that are
the key to the transfer of technologiles to the point of need
and application.
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Conclusion

The central problem of finding 'aipropriate technologies' for
the development of poor cowntries lies in giving the poor
access to scientific and technical knowledge in a forn that
both reflects their nceds and is assimilable by them. No one
doubts that tho laws of science arc universal but access 1o
the benefits of science depends on the quantity, quality and
cultural orientation of the available scientists and tech-
nologists. Until responsible scientists and technologists
with adequate funds are available to enable poor countries

to obtain freedom of technical choice there is little like-
lihood of the mass of the world's povulation escaping from
poverty. Should suitable technologies become available the
choice to use them or not will still depend on the wisdom of
political lcaders - new technclogies con only offer new oppor-
tunities they cannot guarantee results.

The main problem of the world is poverty. The only way to
escape is to make the fuilest intelligent use of all aveilable
economic resources. !'Appropriate Technologies' are now seen
to be a very important factor in dévelopment and they may well
be the only factor that is not too costly to use.

* * * *




