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1, gacgngggd

According to world Bank statistics annual scononic growth iuring
the last decade was as follows:

Arrie Industry Total

oulture GIP

Rl cent percent  per oemt
o :
1961-56 204 303 501
1967-M S RN X AT X
1961-71 2,9 8.1 5.8

W
1961-66 * 1,9 6.3 5.3
1967-71 T VR % O
196171 2.4 543 .1

Industry, then, is groving faster in the developing ocountries as
a group than in the industrialised sountries and muoh faster tham
agriculture, It is subject to fluctuations dut em the whele pro-
bably less se than in the rich countries,

There are, however, different types of industry in most develep-
ing comiries, Ve cen - with Some oversimplification - distinguish
| Detween large-scale 1ndustry and smallescale iadustyy.




Large-scale induotiy 18 otten owianized 1n subsidiaries of foreign
firmg, usually in toms end eiftisa, It ay be working for the
local marke: tut ravher often i+ (alcoc) worx? for cxports. It

Will U5 3 TULC GLPAY vers  n e v v meeewnauid kiuk vhe developed
countrics wit . rodheap T2 0T cone adlan 4a Vapal  ndrtiang and
nanagers and technfcians will often, at least partly, be foreigners,

Small-scale incustsy, including handicrafts, is asually more in-
tegrated in the nationnl economy. To a large axtent it 18 located
in rural e¢reas and linked with agriculture in various ways, It
works primarily for the local warket and techniques epplied will
usually represent national traditions,

At the present junsture it La a major problew in many develcping
countries to develop tha traditicanl sietor in partiocwlar in the
rural areas. lLargg-scule indnstry c¢an to & lavge extent take
care of itself, provided the host countyr has 1 welleconsidered
policy regarding foreirsn Invesiuont, |

It .o therofoxre towards the Javcelcepment of sccilescale irduatry
in particulor that thoece regponsible for industrial researeh
should dircct thelr elfortn.

2s Role of ileune:irch

Modern technol ¢y huo = '~ - {v the presently  ‘nh countries,
which in these respects ave radiecally different fror most of the
developing countries:

1. They have abundanca of capital,

2. They have an inoreasins shortage of lebour which, consequently,
is expenaive.

3. Their pattern of derand 1z that of a w.althy population.

This is vhy modern techniques are capital intensive, labour 33?1::3
and directed towurds the needs of rich paople,

The sstuation of a typiocal developing country is in all these ree
epscte exactly the opposite:

1. They have shortage of capital.

2. They have an increasin .turdance ol ladbour whig
- Ay c1, consequently,

%+ Their demand patiern is that of a poor poralation,




It follows that techniques which are Approprizie in these countries
must be very different from those of the ricj tocleties, sspecially
in the major part of small-~scale industry,

In fact, if modern technoliogy had developed in 3runtries with a
structure like that of the puares: loveloping ne -8, 1t would
havs been radically different from what {{ ig to~day,

It follows that there are two tasks to bhe performed by industrial

research for development:

1. Adaptation of existing techniques to local vonditions where this
is possidle.

2. * Vs &

oW techniay

B, appropriate in the society in question,

There 1a no sharp distinction between those two taska, If an exigt-
ing method of production is changed considerably in order to suit
the locul situation it has in fact become :. new nethod,

3till, there is reason to emphasize that the taax before uu is

more than one of adaptation, Industrial resesrch should be seen

in the context of the situation of the country as a whole and theree
fore in fact be an integral part of the Planning process,

Thie means that we ghould ask ourselves questions like these;

1. Yhioch goods will be increasinglv in demand in the years to oome?
(impleaents for agriculture, si ple Gonsuner g ods, houses,

» .‘0010
2. Which are the productive 8 available in the country for
the production of ouch 80 paterials to be grown or extruat-
od from the s0il, labdour with different kinds of akills inolude

ing arttetio capadbilities developed through the cultural evelue
tiea of the national society, etc.),

3. Where are particularly important? ;rorci@ exchange,
inported and raw materials, etc.),

4. How can modern sgier fio and teohnicsl knowleds about materiale
and processes »e U 26d 1n the development o he technology
suited for our sountry in the foreseeadle Luture?

5. If there 13 o 8killa needed for the dcnlor-
ment of produo ease need, what are the implications
regard 2dueation and trajning?

ing the planning of d t ,




%, Some Conclusions

As already indicated industrial reeearch snould be considered as

an integral r rt of the planning rocess., Resea.sh inatitutoes
should thererore work in close contact with the planning authorities,
get information from them and make suggestions to them.

In the following some indications are made about tasks that might
be taken up by research institutes,

1. Evaluation of demand, Looking at the prospects according

1o national development plans which goods likely to be in demand
could be produced in the country instead of being iuported? Will
the new demand primarily be in rural areas linked to the develop.
ment of agriculture? This has to do with the location of industries
and with the question of reducing the often oxcessive migration

to the cities, '

2, a resou i'here in the country are materials
t0 be found that could de useful as raw materials for industry or
for housing? How can they best be extracted and prepared for use
80 as to reduce the need for imports?

What are the human resources availadle and where are they? Vhat
8kills do exi: . and what are the i ieds for import.: of certain skills
through foreign experts?

3. Isating of materials, Often one does not know too much about

the possibilities that exist for ueing looal naterials for houso
construction, road oonelruction, indusirial production and so on,
because no testing has been made in the modern sense of this woxd,
taking into socount the present otate of geology, chemistry and
other sciences, Here is much to do for local research,

4. To do such vork'Jogupentetion concerning the state of soience
and technology is necessary., One should not lose time in making

discoveries that have already been made elsevwhere,

Only persoms with some competence in soience and technology are
able to find out witere information about existing knowledge can be
found and how it can be utilized. A documentation centre might
therofore be attached to some institute or centpe for industrial
research,




It will belong to the tasks of such a centre to follow to the
extent possible new developments in science and technology re-
levant for w rk in the country.

This task may appear overwhelming but there are many possibilities
for utilizing the service of UNINO and other paris ol .iv UN oystem
of organizations,

5+ The main task for industrial resemrch is of course the worke
Ang out of teshnjigues appropriate for industry in the ocountry, It
is a question of assisting industry in the development of both new
or improved products and new or inproved methods of production,

It is nearly a commonplace to Jay that such teohniques will usually
have %o be labour intensive and capital saving in oontrast to what
is now usual in the rich countries. The truth is, however, that
we are far from having done what is needed in this extraordinarily
important field,

It is of course mors than a queation of the relationship between
labour and capital. It is also a question of finding out what
local materials can be utilised and taking into ascount the availe
ability of skills in the country,

This work must be done in close voeoperation wi.. industzy ite
self., Farts of it can be uniertakem in factories and workshops,
other parts in the laboratories of research institutes., Analysis

of the markets in question must be combined with technical experie
ments,

It should be added that in developing ccuntries which are already
somewhat advanced in industrial developuent, techniques appropriate
vill be oloser to those of the rich countries than is the case in
poorer countries with predominantly agrioultural societies. In ne
case, however, should one be content with those techniques that
were applied in the developed countries 50 or loo years ago. It
is important to make use of the advance in science that has taken
plage since then.




6., Out of industrial research should come some sugfestiors
regarding education and training. The evoiution of industry
should be progreseive and often senewhnt more productive techninues
could he opplied if workers and +taskwigians had more krowledeon and
experience in various fields, Va uable contribu ions to educatlonal
planning could therefore be a byproduct of industrial rescarch,

An important aspect of this complex of problems is tne cstablishe
ment of an adequate extension Service for industry. The cxtensi.n
officers should bhe able to impart simple technical and commercinl
knowledge to craftsuen and factory managers but in ordor to dc 8o
they must have an adequate training themselves. Industrial recesr:h
ingtitutes have a role to play in the building up of an efficlent
extension service,

T. uite wmany tasks hove been listed above and it may be diffie-
cult for an institute with limited resources to take cars of then
all, Through regional co-operation there could be an exchange of
experience and a certain division of labour beiween institutes
in countries delonging to 2 regilon where natural and other condie
tions show a reasonadble degree of similarity.

It may also be useful to establish linke with some 8inmilur in-
atitutions in one or more industri ally developed countries., Sore
of these institutions in suct are nighly interested in establishing
sush linke an? it can bo 7 autucl dntewsest to 4 . parties invelrad,

The above list is not meant to be exhaustive, .is pucpesue has

been to make some suggestions for conaideration and discuision,

Let it be atressed once more in conclusion that the task ahead of

us is more thon the transfer of technology from the rich countries
with sowe adaptation. The real task ia to prepare for an indvetri:l
development which is different from that of the old Europcan countries
because a large stock of scientifio lmowledge is now availadlc,

Now teohniques and new development policies for new and old countrics
can thereforse be worked out.









