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'SOCIAL NEEDS: AND INTERMEDTATE AREAS OF TECHNOLOGICAL INNOVATION

By Giuseppe ‘de Rita - T
- Counsellor Delegate of the Centre
of Studies and Social Investment

One of the problems which most frequently comes to
light when we speak of new and future technologies 15 the tendency
in cultural debate to favour a kind of dichotomy of enormous
gravity: on one hand, the headlong plunge toward the somewhat
#uturistic formulation of easy, definitive technological solutions
to- problems never yet resolved (or of equally definitive ecological
‘degradations); on the other hand, an attitude of almost total
resignation to the present*day technological and organisational
reality of our social order, yet critical of it as 1nadequate to

: our needs no- less than to our.aspirations. -

Nothing good can .come ‘of - such a dichotomy,:ﬁﬁ«rathet,
;fﬁnothrng:better can come ‘of - 1t than simply a dangarous line of
ajschisma 1n attitudes and 1ndiv1dua1 and collective expectations
u'(for one thing, of absolute faith in future technology, ‘for
another, of frustration or passive acceptance of present-day
breakdowns) without an 1ntermed1ate area of commitment to a concret-

ely p0891b1e 1mprovement in what already exists.

It is indeed evident that it will not be easy to construct
the future until we overcome the scnism separating reality, expect-
ations and technologies or until we establish intermediate fields
and levels of concrete commitment, Since the development,
technological no less than civil, of a society depends on the
capacity of those who comprise that society. and. govern it, to
operate in the realm of the concretely achievable and with concretely

available instruments.

Such an evaluation arises from the normal observation that
in modern societies, needs, ‘the mechanism of evolution and iﬁtgrvantion
policies all have a configuration which is not d1chotomous§§§ﬁ$§
preserving the existing and of future extrapolating) but one~whic§
defines and pursues spaces, brechea,-areas of commitment and action,

which aré all of them of intermediary type.



- 1indeed, the real needs of a society in development are
all bound more to thé demands of compléx transformations
in the various sectors of economic activity and social
ordér than to the démands of a radical, unbalanced
pursuance of various innovations which are highly advanced
but isolated from the quantitative and qualitative evolution

of the system in its totality;

~ the mechanism themselves of such an evolution do not proceed
by unidirectional and direct thrusts (as with scientific and
téchnological progress) but rather come into being through
procéssés of the reticular type, which aim to involve in the
evolution all the cells of the social organism without the forward

leaps that create dangerous solutions to continuity;

- and also in the public interventions into the mechanism of
evolution (that is, in those interventions which could more
lucidly aim at future objectives, technically well gelected
.and technically well carriéd out), it becomes clearer every
day that there is almost nevér any correspondence between
political will and the instrumentation (even technical) of
intervention, since the conditioning of the structures, of

persons and of the techniques of existing intervention is

constantly strong.

The process of innovation, therefore, and the consistent
utilisation of new technologies hardly ever advancer rectilinearly
but rather in terms so complex that they impose the need for an
intermediate commitment to needs of the intermediate type, to
mechanismgof devélopment and intervention structures of the
intermediate type, with intervention techniques and operative

technologies likewise of the intermediate type.



- 11...

To prove this observation, one need only analyse the
effective reality of any society which is modern and/or in rapid
development (in our case, the references can easily apply to the
Italian situation) in its configuration of needs and intervention
and the consequent role of technology in those broad sectors of
civil life where the demands for innovation are more markedly
evident, and where the results expected of technological progress

are greater and of greater political valency.

In particular we can remember what happens in terms of
the schism separating reality, expectations and available technologies
from the growing demand for intermediate zones in various important

sectors of social intervention and key problems of economic development.

A) As for the great sectors of social intervention (those
which relate more directly to individual and collective needs and
expectations), a few large examples . =~ will enable us to explore

in depth the hypotheses previously proposed.

a) Let us considér first what happens in the health service
sector where, in most cases, the satisfaction of needs is guaranteed by
an organization . which is highly traditional and often downright
arhaic in its concept of health intervention; in the rigidity of
the hospital's physical and organisational structure; in its
tendency to cure the disease without ever taking preventative

measures; in its methods of reinsertion into social life; and so on.

In opposition to this there exist some scientifically and
technologically advanced sectors of research and experimentation
-- biomedical research laboratories where new curative procedures
are developed (sometimes with too much fanfare); pharmaceutical
houses blaring forth publicity announcement every day that create
high levels of expectatibq; hospitals performing extremely delicate
operations which are "unique' in the world; techniques and

intervention instruments =~ artificial members, ultrasonic devices etc. --



i_ndicating what can exist in the coming years; pilot centres
(of prevention, mass screening, etc.) directed toward a radical t:
transformation of sanitary systems, which are still experimental,

even the most advanced.

By consequence, it is understandable that, in a mass
civilisation -- in which the potential fall-put of news and
hopes is extremely high <-the population and common opinion
will end up by nurturing expectations far beyond the reality of
the present health system and the concrete possibilities of
innovating it. In other words, people who have read in the
newspapers or heard on .television about heart transplants will
undoubtedly believe that the same kind of operation can be adapted

" immediately to cure their own cases.

Persons who hear a certain drug loudly praised, even
it is still in an experimental phase, will be wholly convinced

of its efficiency and want that drug for their own aliments.

Persons who hear about new surgical techniques will
expect to benefit by them at the nearest hospital or dispemsary.
Thus grow expectations calibrated on the most technologically
advanced stages but wholly disproportionate to the everyday

reality of today's health system.

. Indeed, not enough attention is being paid to those
problems and intermediary technologies which make it possible to
take adequate measures toward modernising the health structures
and which are concretély open to implementation: the training
of medical and paramedical personnel (partly by new didactic
technologies); modernising the technological apparatus of centres
working more or less potentially in prevention; introducing
electronic equipment to computerise data on various diseases and
their treatment, automatising hospital management, etc.; and those
thematics which alone make it possible to break out of the
conditionings and distortions of existing procedures without

becoming lost in excessively advanced or unattainable objectives.



*b) We can find the same situation, although less accentuated,
in the sector of scholastic training, the configuration of which
notoriously adheres to traditional concepts and methods. We
need only think of the concépt of the school building, the school-
roam, the class, the prevailing teacher-student relationship,
the text book and the (very limited’ work of research and experim-

entation.

Opposed to this tired, outdated reality is a growing
emphasis on new educational technologies which goes so far as to
predict the imminent death of the school as a result of the progressive
personalisation in the learning process and consequently a progressive
recourse to the utilisation of technologies and educational machines
programmed instruction, 'teaching machines", the instruction calculator,
special materials for pre-school children, etc. It is obviously
not by chance that there exists today a vaste range of study initiat-
ives, expérimental centres, exhibitions and markets, all related

to the new educational technologies.

Thus we see an upsurge of false expectations (of the
industrial structures on one side and the collectivity on the other)
centring on hypotheses concerning future individual and collective
training outside current organisational and operational procedures.
Thus, inadequate attention is being paid to intermediary technologies
of the futuristic type but applied to concrete and already matured
problems -- teachers' instruments for training and updating,
computerisation of data, experimental use of new equipment, rational
employment of information flows: the commitment to execute new
programmes and educational software, the utilisation of open-

circuit or cable television,- etc.

¢) No different is the plight of the civic infra-
structures in the great metropolitan areas. Indeed, we know how
various phenomenavhoﬁsing shortages, transportation crises, the
excessive length of time required to get about the city, the

inadequacy of civic and social services, atmopheric pollution,



excessive noise, heavy traffic-impinge on the quality of urban
life. Although these pheromena are becoming more and more

dangerous, too little has been done about them in recent years.

Yet, we have an extensive international literature on
optimal infrastructural technologies in rapid transit, new
construction technologies, new plants to neutralise pollution and
protect the environment, and new instruments for communications
and interpersonal relations. The citizen who reads about
experiments in monorail trains zooming at 200 kilometers per
hour, plants for recycling water or electronic devices for
regulating traffic will tend to frame his own expectations in
overoptimistic proportions or, at least, to deplore the yawning
gap between technology's abstract possibilities for urban services

and actual conditions today.

Nevertheless, there is little commitment on the inter-
mediate level aiming to resolve today's problems by adopting inter-

mediate, not highly advanced, technologies.

Little attention is being given to problems of comput-
erising the flow of traffic, industrial management of important
distribution services, or the methods and techniques of industria-
lising the building construction sector and modernising the
planning of its work. Consequently, in this sector, too, there
is a dangerous dichotomy between the expectations encouraged by
the public's awareness of new technological frontiers and its

awareness of the defects and limitations of the situation today.

B) These same reflections on social intervention are
equally valid although with different emphases, in the matter of

production development.

Here, too, we are accustomes either to criticise a basic
reality often technologically and organisationally backward, or to demand

the contributions that could be made to economic development



through stepped-up scientific research and technological
innovation. But we fail to realise clearly enough that the
process of economic development, even where it is well advanced
in the sectors and business industries benefitting from highly
developed technology, can be achieved historically in the
necessarily slow evolution in the productive areas of the
intermediate type.

In this connection, we need only remember that in

modern societies:

~ there is a growing weight of the tertiary sector, that

is a sector in which a rapid, rectilinear technological innovation
is not possible;

- there is a strong innovative conditioning because of the
weight of those activities and structures which provide the
context and service to directly productive initiatives (scholastic
training, public administration, the credit system, etc.), which

do not always countenance new technologies;

- there is a fabric of individual attitudes and behaviour
patterns which, bound to the prevalent type of culture and the
naturally slow pace of its transformation, cannot always guarantee

the necessary "subjective" impulse toward innovation and the

introduction of new technologies.

To be sure, modern society is so complex that it
prevents the new technologies from playing an autonomous and
autonomously propulsive role. Instead it demands an innovatory
programme capable of functioning in intermediate situations and by
means of mechanisms which are not rectilinear but rather reticular.
Society as a whole does not make this demand; however,
we find itaven~ in the industrial sector, commonly thought to be
the most open to technological innovation and therefore best
able to guarantee coherence in the '"new technology-development" equation

and a rapid reconciliation with it. §Stated otherwisely, in the



industrial sector there are:

- differences between sub-sectors which are technologically
highly sophisticated and sub-sectors which are still extremely

traditional and backward;

- marked contracts between large corporations which have
excellent prospects for carrying out their own scientific research
and innovating technologies and a myriad of small and medium enter-

prises which cannot cope with advanced technologies;

- advanced fields of technological commitment (to answer
military, spatial and other demands) but with a fall=-out of
results (the so-called technological fall-out), which is still very

slow;

- management options in which technological innovation
claims primary importance, but also management options conforming
to wholly different frameworks of reference (the market, labour

costs, the size of enterprises, international integration, etc.);

- levels and types of personnel which accept new technological
levels or automatlcally pursue them, but also vast areas of retardation

and subJectlve resistance to innovation.

Therefore, in industry too, that is in the sector in
which the predominant role played by the new technologies most
often requlres complex innovatory processes that can be inserted

into those .areas and mechanlsms which are the ba31c weft but not the

more evident aspect of a modern society's economic fabrlc.
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The considerations examined in the preceding pages

enable us to draw several conclusions, although certainly not

.
.

definitive, on the social role & technology in a modern society

technological development does not of itself have that
rectilinear character or dominating rectilinear capacity so often
attributed to it, but rather involves only innovatory processes
which must ultimately be pursued and actuated via specific actions
in all the various phases of economic and social life;

in the new technologies, such actions can find valid
however, it must not be forgotten

instruments of intervention;
that the innovation of a society is a complex problem and therefore

it must involve persons, structures, the apparatus of intervention,

whole cultural and whole intervention conceptions;

- therefore, we must be able to work on objectives, needs and
instruments which are consistent with the complexities of a given
historical moment and which can avoid the danger of flatlening what

exists no less than the danger of fleeing beforehand from what can

exist in the future;

in this complex, "intermediate" formulation of the commitment

to economic and social innovation, technology can have its influence
but only insofar as the intermediate types of technologies are

utilised, consistent with the needs and objectives to be pursued in

the medium period.

_ The direction and speed of a development process are
much less lucid phenomena than is generally imagined, since the
life of a society is determined by the sum total of its phenomena,
its processes, mechanisms,persons and groups which, naturaliter,

refuse to be considered as a simple function of technological

progress. If it is true, therefore, that historical processes evolve
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from continual imbalances aid reflexes (and which, as a consequence
of the technological process as a primary factor of imbalance,
constitute an irrefutable element of every development process),

it is no less trué that the social role of téchnology cannot be
separated from'a general process of programming innovative
mechanisms, i.e. from a constant commitmént to articulate the needs,
objectives and instruments (including technological) under discussion

today.

In this respect, the cultural responsibility of those
involved with the future and with technology demands that they must
not falsify the historical perspective in which we all find ourselves
today; nor to falsify the concrete possibilities of technological
innovations as a factor in solving many economic and sbciélmﬁeeds;
nor to falsify the collectivity's . expectations of the technological
process hence, by conséquence, the typically political relationship
which links together the evaluation of needs, the evaluation of
expectation and the evaluation of the technological instruments

availablé.

This is a pledge of cultural honesty to which we must all
adhere, not only those among us who are involved with research
and innovation but also -- and perhaps éspecially -~ those among
us who have primary responsibilities in the process of guiding

public opinion.
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IS MANAGEMENT AND CONTROL OF TECHNOLOGY POSSIBLE?

By Lars Ingelstam
Secretariat for Future Studies

Background

Statements about the need to assess, manage and control techno-

logy abound. This no doubt represents a broad tendency, but one

that gets its inspiration from quite different sources - from

uncompromising anti-technologism to fears that Europe may be

lagging behind the US and Japan in sophisticated production.

However, a fairly broad consensus seems to have been formulated

in the Brooks report (°) to OECD, which states

"Two central themes can be discerned in the situation
of the OECD countries in the coming decade:

1. economic growth per se is no longer a sufficient
overall objective, and

2. further interventions in the operation of the
market economy will become necessary."

"If, as we believe, growth and technological progress

are two aspects of the same phenomenon, we can no longer
consider technological progress as an indipendent
variable. Science and technology are an integral part
of social and economic development, and we believe that
this implies a much closer relationship between policies.
for a science and technology and all socio-economic
concerns and governmental responsibilities than has

existed in the past."

The Ministers of Science of the OECD contries, in their meeting in

1971, stressed these aspects and as a result OECD is now

80—

Science Growth and Society -—- a new perspective; OECD Publications,

Paris, I97I :
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1idly committed to the idea of management and control (see al-
so 37). The picture would seem to be essentially the same in
other international organizations and in every 1ndustr1a11zed
country, at least in the West.

- So far, so good. But this concern must be puréued further in at
least two directions:

(1) The potentials and dangers of particular technologies
must continually be put before decision-makers and the
public, in terms as concrete and challenging as possible.

(2) Instruments for shaping and implementing policy must be
developed (and used!) in order to get beyond both the
beautifully phrased coniessions to principle, and the
necessary but fragmented cries of alarm.

The present raper intends to contribute to the latter of these

points. The author’s background ana frame of reference is large-
ly Swedish and he speaks of course only for himself,

2. Management and Control - a need is felt

Seen from this authcr s viewpoint, the general attitude towards
the need to control and manage technology has undergone a very
drastic change during the last few years.

Analyzing the debate, and in particular the possible mutual de~
pendence between the more general attitudes towards technology
on the cne hand, and the prevailing economic climate and outlook

on the other, would require much more space and effort than are
available for this paper.

It is clear, however, that philosophically based, negative and
fatalistic attitudes towards +technology (cuéh as those expresced
by J. El1lul) has not played any significant role im the Swedish
debate, at least not in recent yearh. Tne appybach has been
pragmatic and has at all times recogrnized that an werdepen-
dence exists between technological development and economic for-
ces, Possible explicit and implicit assunptions about the nature
of this interdependence and its significance for technological
policy will be discussed below in Ch. 3.
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It stands beyond doubt that the increased recognition of envi-
ronmental problems during the last decade (Rachel Carson’s Si-
lent Spring appeared in 1962) has had an impact on public opi-
nion such that the need to control technology is now apparent

to everyone, The impact of this gquestion alone had protably been
quite enough to initiate the re-thinking that is now on the way.

But two other broad factors seem to have been of roughly equal
importance in creating pressure for a more responsible and ex-
plicit management of technology.

One factor is the situation on the market for consumer goods.*)
Everyone knows that a gcod many products have become inferior

- in-quality in recent years. While sophistication of products
-has in general increased, the really important characteristics
such as durability, reliability and serviceability have too of-
ten decreased. Dup_ication in products, often excused and made
possible by some non-vital but sophisticated technical function,
is notorious. Commercial advertising focusses attention on non-
—essentials - technical or non-technical - and quite often tries
to sell by poihting to such details in design and technology
that everyone in his right mind must agree are harmful and dange-
rous.

There are meany aspects of this "commercial peliution", dbut the
one that interests us here is that clearly technology in this
sector is not in fact brought to its best possible numan use.
The wide discrepancy between what is and what ought to be (far
beyond any mystification such as "economic life-time" as opposed
to "technical life-time") is beginning to create in people an
anger that human ingenuity is put to such bad use; this anger
must and will graduwally be transformed into demand that expli-
cit social priorities be set up for the —management of technolo-
gy.

The third area for technological awareness - in addition to en-
vironmental impacts and the conditions on the consumer market -
is the sitvation in the working-places, particularly the condi-
ticns in producting industry. There has been a congidsrably

*¥) T speai nere of course only.of the situation in a rich ser-
ment of a rich country nd l am quite aware of the fact ithat
what i1s said may seem 1rreluvant or cven cynical if applicd

to poor countrics.
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sharpened attention to this problem in later years, after the
problem first presented itself in the form of chemical and acous~
tical threats to the human body in the place of work - hence a
close parallel to the concern for the "external" environment.
However, the attention on these problems has also led to the re-
cognition of psychosocial factors (stress, over- and understimu-
lation etc.) that may also have somatic effects. But this again
naturally Ieads over to the broader question of the role of hu~
man ghalities in the organization of production technology. Be-
yond the very monotony of many jobs, questions are now being
raised about the possibilities to communicate, to cooperate, teo
plan together and to re~organize routines and procedures, All
these asyects are partly technological, and it is increasingly
felt that the way technology has been designed is not adapted to
long-range requirements of efficiency, considering the human
component, and does not use technological skill so as to make
the best use of both man and machire.

3, Are there means?

31. Means and policy

— G G t—

We now proceed the questions of means and techniques for the
control and management of technology, for which the need is so
clear. What means exist,. which of them are feasible, which are
the underlying assumptions? This chapter attempts to approximate
‘answers to some of these questions.

Since avction from society can be direct only in rarc instances;
policy has to be applied at points one or more causal sieps away
from- the actual technology.

Hence, if socicty wants to adapt and develop technology accor-
ding to sccial priorities it needs two things:

(1) &an understanding of the basic mechanisms affecting
technology

(2) a set of policy instrumnents to be used for manase-
ment (such as legislation, taxation, grant-giving etc.)
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+ would be neat and logical if the sequence goals/priorities -

mechanisms -~ policy instruments - policies - effects could be

discussed in exactliy that order.

I1 seems, however, that it cannot and that this is part of the
trouble, Policy instruments have been developed without any
clear understanding of mechanisms, or even assumptions about
them, Too often policy instruments have been created but left
hanging without goals or priorities to govern their actions.

Hence, the brief discussion that will follow will be structured
" not according to the logical crder but rather after broad “"phi-
losophical" (metapolicy) alternatives that exist in fact or in

thecry.

32. Strict sectorization

— e e e e e v Sem e e o

Taere is a fairly well established traditional idea (visible in
statistics, political debate etc.) to regard technological deve-
lopment (znd science,lumped together as R&D) as one "sector"

of society, alongside all others. The attempt to control and
manage by strict sectorization represents a radically different
view-point, By giving each activity area in society the responsi-
bility not only for execution of current activity but also for
planning and development of technology inside its area of res-—
ponsibility, one may eliminate what is now a problem. The assuup-
~tion is that, regardless of what more detailed mechanism (see
34, 35 below) are chosen, organizational closeness will bring
about the desired harmony between policy execution and technolo-

gical tools.,

The prime limitation of this philosophy is +that it is applicable
only in such sectors where there is a reasonably well-defined
center of responsibility. Such sectors tend to be found mocstly
in the public domain. Defence is of course the prime example,
and in that cector the principle of cectorization has been
applied to the full. Defence iz also "ideal" (and hence atypi-
cal fron the planning voint of view) gince the cupport to deve-
lopment workx and the actual buying are voth handled by the same

organiczatioral complex.
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Lxamples of sectors in wihich policy centers lie in the public
sphere, and in which strict sectorization of technological
responsihility may seem reasonapble are health and social wel-

fare {the "social sectecr"), transportaticn, education, environ-
ment and consumer policy. '

The above-mentioned areas are at present covered, as far as sup-
port for development work is concerned, by STU (see Appendix).
Through its system of advisory committees for different activi-
ty areas STU exercises a sort of "proxy" sectorial responsibili-
ty. Against full application of sectorization can be'argued that,
in cases when a particular technology presents itself as an idea,
it is not a priori clear to what activity sector it belongs. Al-
so, one notices ‘that considerations having to do with the fact
that products eventually have to live with a market (more or

+ less affected by public buying) may require special analysis and
that it mey be very unpractical to set up market expertise in
each sectorial body separately. (This also ties in with the wi-
der problem of relations between technelogy and economy (see 33,
34, 35).) The "proxy" solution chosen in STU since about fwo
vears will yet have to be evaluated, in view of the question
whether it represents a reasonable approximation to the strict
sectorization model*).

- 33. Non-specific_policy measures_

Policy measures directed at promotion (or suppression) of tech-
nology in general or at least over broad areas, would, to mcst
observers, seem not to belong to the "management and control"®
category at all. Such measures would primarily be motivated by
market failures leading to too little R&D (which is claimed %o
be the case in parts of our exporting industry) or sometimes toc
much (as is often said gbout the pharmaceutical irdustry). Could
non-orierited policy measures, such as itax deductions for corpo-
rations fcr R&D expenses, or general purpose government funds,
algo- zerve as tools for the direction of technclogy to humen
need=s?

The answer can be yes, provided at lcast two assumptions about

the market are satisfied. One is that the consumer (individually

~)0ne must netice that this line of reasoning, when applicd to

STU, refers only to a part of STU’s activity. Cf also 33, 35
annd ArnrmeonAs



or collectively, as the case may be) is well informed about
available alternatives and what they will mean to him in the
short and iong run, the other that no conilict exists between
the preferences of the individual as a buyer and his preferen-
ces as a member of a collective (in other words when the large
number of individual market decisions do not add up to a collcc-
tive disadvantage, as it obviously does e.g. in the case of the
private automobile in cities)eHowever, in cases where these and
certain other assumptions hold true, one may conclude that
through the intermediary of the market, technology is directed
to the needs of individuals.

It is quite clear that most of the reasons (see Ch, 2) for pre-
sent discontent can be described as market failuvres; a line of
argument ofter heard from economists is then that one ought to
"correct" the market rather than "replace" it, Clearly this
points to respectable alternatives that have to be tried undog-
matically agaiﬁst others with regard to the specific problem
area.

Considerations around selective vs. non-specific measures have
recently become necessary in Sweden, where a fund of 30 million
Swedish Crowns for industrial R&D was voted by parliameﬁt last
spring. The political debate around this decision focussed on

the relation between the fund and STU, and reflected at least
in part a choice between a selective and a general, market-direc-
ted philosophy.

35. Selective support

Project-by—project govérnment support has been regarded as the
"normal" method of technology management from the point of view
of socicty. Again it may be instructive to take the starting-
point in STU. '

In the government bill (1968:68) prroposing STU the reason expli-
citely stated for civing support in vroject form (rather than

as general incentives) was in fact the relative smallness and
diversity of the institutions that needed support. However, in
the political debate taking place simultaneously, the possibili-
ty to use 3STU for increased sécietal control of technical devoe-
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lopment was reveatedly stressed.
One can say that a double goal-structure has characterized STU
from the beginning; in that it shovld

(1) support technology that is or can te made marketable
(correcting internal market failures)

(2) support technology that is uwseful to society, but in
a way that does not come through adequately through
the market (counteracting external market failures).

Clearly these goals will sometimes be in conflict, or one of
them would tend toc dominate. The re-organigzation of STU in 1972
(see Appendix) can be seen as a strengthening of (2) as regards
broad areas but (1) as regards specific projects.

Finally it should be pointed out that both (1) and (2), but the
1atfer in particulaur, seem to rest on an unproven assumption of
the economic nature of the idea-to-market process: that suprort
in the close end - where technology is created - can create ef-
fects in the far end - the, possibly competitive, market - of
the kind and magnitude that they can correct the "failure", It
has teen argued, in opposition to this tail-wags-dog hypothesis;
that the concrete effect will only be that the "worst", high-
-risk projects are handed over to government iinancing.

35. Selective suppression

When a technology is found or suspected harmful the natural re-
action of the legislator or the general public is of course to
prohibit it. ‘

This may be all right in simple instances such as firearms or
toxic food cosmetics. In most cases, hovever, the harmful and
the beneficial are inextricably interwoven and more complicated
considerations are called for, |

Az for the discharge of environmental pollutants, the debate

on whether legislation or fees would be preferable ag instru-
neat of control still ranges on. Under certain conditione the
twe metnods are exactly equivalent from an economic point of
view. It can be ovbserved, however, that in respect to their ef-
fect on technological development, they may in fact differ: un-
der fairly reasonable assumptions it seems that a fee system
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'ill make 1t more profitable tc develop new and more friendly
technology than one based on administirative controls.

It also seems that in the case of suppression and sometines tan--
ning products off the market, the questions of conflicts of in-
terest and organizational loyalty becone much sharper than when
it comes to support., The different existing bodies with suppres-
sive powers or roles (such as the Consumer Ombudsman, the lraf-
fic Séfety Board; the newly established Prcduct Control Board
etc.) have often been subject of sharp public controversy and
have had'to_safeguard their integrivy against outside prersure,
e.g. by production interests, in different ways.,

The .aim of the few words under this heading is simple: to put

in question the wide-spread belief that science and technology
are so closely attached that management and conirol ol technole-
gy could be handled by policy measures directed at science.

In the first place (as e.g. Derek de Solla Price has repeatedly
pointed out) there is no clear-cut causal relationship of this.
kind to be found in historical material, Against this could of
course be said that modern organization of the production of
knowledge is such that, nevertheless, there is a close parallel-
ism,

A negative coupling seems to be among the least questionable:
~without basic competence in science in a certain area the cor-
responding technology will falter. But then, the "basic compe-
tence" is largely international, so s¢en irom a national science
policy point of view this assertion is not of much help either.

On the positive side, the interrelation seems even less glear,
Trying to create technology cf a certain kind mainly by promo-
ting basic science will.probably in most cases be one of the

most expensive ways of arriving at the goal., On the other hand,
the conception of basic science as a resource pocl for techuo~

- ~ . -y " A ~3- s £ . [ ey am e g
legr seens, however, well founded and important. Scnewrat nora-

~

doxocally, it may te that one of the most importent uses of iliic

resource pool would be in short-range, "crash" programs for

.

nological ‘development, simply bhecause first-rate scientists can

———
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often be guickly transformed into first-rate technologists,
while first-rate science only. slowly becomes useful to technolo-
gy by a more normal working of things. |

In what has been said above about control and management we
have implicitely assumed that there is a way to map out the ef-
fects of a certain technology in the broader societal con-
~text. : |

This is, of course, what Technology Assessment (TA) sets out to
do. No doubt, TA, as a banner and a movement, has flourished
more in the US than in Europe, but it is equally clear that the
basic idea of TA has gained recognition in many European count-
ries since several years, _

While preparing a report1 on TA in Sweden, we noted without
surprise that quite a few activities already exist that would
qualify as Technology Assessment as the term is now used. So
even if TA as a "movement" or a set of methodologies is not
strongly‘present on the Swedish stage, the function of TA is re-
cognized.

In addition to the definition currently associated with TA

"systematic straies of the possible consequences
of existing or potential technological methods Tor
society as a whole"

an even higher ambition has often been expressed in recent, years.
The Swedish Future Studies Commission’s reportz) says for in-

stance:

. ‘"Besides this type /TA/ of consequence studies, in
which one tries to assess the spread and.effects of
& certain oproduct or technology at variocus levels,
another possibility presents itself, This is one, in
which one tries to tackle a xnown, non-technical prob-
lem or to obtain-a certain goal by producing a new
tool, tailored tc the need.,.. Systematic feed-bvack
from general studies of the societal milieu to people-
representing technical competcnce would give a much

B T Ty -0 N PN N
richcyr base of ideag",

1) Technology Assessment in Sweden: 9 Case Studies, Secretariar
for Future Studies (S-10% 20 STOCKHOLM 16), Stockholm 1973

2) Att vdlja framtid (Choosing a future). SOU 1972:59, Stockholm
1972, An English version is being planned.
The Secretariat for Future Studies was set up as a result of
that report. )
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In the existing attempts at TA, one can noticc that their anbi-
tions vary somewhat between these two types - for which the
terms divergent ("from technolozy and out") and convergent ("fro:
society and in") Technology Assessment have been suggested (U.
‘Landergren). A .

Convergent TA is oI course essentially the same as normative
pianning, applied to technology. In most areas, the idea of con-
‘trolling technology by means of scenarios of desired futures, is
completely unrealistic and will no doubt remain so. But in cer-
tain key arcas - and I want to mention three

~ energy (production and consumption)
- industrial production technology (man and machine)

- technology for non-physical communication

-~ it should probably be done.
Planning. for these technology-heavy areas is difficult, and

one will commit many errors. But planninglis probably less dange-
rous than "managing" by the combination of greed, blind forces

and chance that we are being led by now,
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THE NATIONAT, BOARD FOR TECHNICAL DEVELOPMENT (STU)

(Excepts from descriptive STU material)

General description

The Swedish National Board for Technical Developmént (STU) is -
the central government agency responsible for supporting tech-
nical research and develcopment in Sweden, It is authorised to
initiate, follow-up and assist projects from their creation
right through to their industrial application. It was created

in 1968 and has for the current fiscal year a budget of about
150 millicn Sw.Crs.

ObjectiVes

The aim of STU is to stimulate technical progress in Sweden and,
by so doing, contribute towards the competitive power of trade
and industry and towards the development of the community as a
whole. This is done by giving suppori to selective technical de-

velopment projects in the form of financial aid and other types
of assistance.

Sectores of need

In 1971 it was decided that the'support to R&D projects whould
be directed towards well specified areas of need within indust-
ry and the soclety in geheral. Accbrdingly, it selected a list
of 10 priority sectors and allocated to each a budget of between
10 and 20 million Sw,Crs. The 10 categories selected were:

Energy technology

Materials *technology

Transport technology

Production technology

Chemical, Forest and Viood technology

Information processing, Process control and New Comporeats
Pollution control techrnology

Sociel technology (Applied medicine, ergonomics and con-
sumer problems)

Tood technology, Bio~sciences and the Pharmaceutical
industry

Natural resources technology (incl., sea bottom)
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Specific needs and technical developments sometimes make it
necessary to adjust this breakdown. To enable STU to meet such
exceptions, reserve funds are set aside for the express purpose
of handling such projects which either fall outside these sec-
tors or which overlap.

A committee is attached to each sector of need. Every committee
has approximately 10 members familiar with the need for R&D
within the various sectors, with the developments in science and
technology and with the problems associated with the applica-
tion of R&D results. Their main tesks, as mentioned, are to pro-
vide STU with a plan of action and to evaluate the relevance of
prbjects within the framework of each respective sector’s objec—
Tives and prograume of activities.

An administrative unit is also attached to each sector and con-

sists of 2-3 persons employed by STU. The task of each unit is
to provide the committees with the necessary basic material for
their activities and decision-making functions and to carry out
and follow up appfoved resolutions, The formal power of deci-
sion cn project support rest with the Director-Gereral of STU.

Project analysis

For proposed projects. 3TU considers essentially the followirg
four aspects:

~a) Project’s connection with sectors of need. — The project

shall try.to solve probvlems within priority sectors. The
nosy important task of the planning function is to give
priority to such sectors which offer particularly gooed op-
portunities for making effective contributions to Sweden’s
trade and i1,-dustry. Of equal importance are the specific
needs for new technological developments experienced by the
community as a whole.. '

b) The project’s originality. - The proposed project shall con-

U S TP A R
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tain clear adven

a
to the problem, STU considers it most important to give sun~

4

port 1o Sweden s resources of creative ideas.
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c)

d)

The proiect’s feasibility. - There must be good expectations

that the necessary qualitative and quantitative rescurces
are available to complete the project within a reasonable
period of time, and also that the results can be put into
practice, ' -

The tisks and resources of a project. = It is important for

STU to support projects that involve taking large risks.




APPROPRIATE TECHNOLOGY FOR DEVELOPMENT

By Ranjit Kumar
Director

Centre for International Programs
Seneca College of Applied Arts

& Technology

".... there is the task of playing a significant role in

devéloping a new international community with a different set of
valués as expressed in terms of national éxpenditure, from the
values accepted today. I lean towards an international community
wheré smaller and smaller sums of money and effort are spent on
military activities, and even traditional diplomatic activities,
and wheré we all make increasing contributions to the task of
improving the living conditions of all humanity. This objective
is founded on the belief that humanity, for all its superficial
divisions, is an indivisible and closely-knit community where any
significant devélopment in one group has an inevitable and swift
répercussion on the whole. We cannot avoid our responsibilities;

the challenge is to face them with spirit and imagination.”

M. Gerin-Lojoie,
.President

Canadian International
Development Agency

'
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APPROPRTATE TECHNOLOGY FOR DEVELOPUENT

This paper outllnes a proposal for the creation of approprlate technology 1nst1tutes
in developed and developlng economies to encourage a more effectlve utlllzatlon of
sc1ent1f1c and technologleal knowledge in the global development effort. Its purpose
is three—fold. First, to sketch a perspectlve of the human condltlon as it relates
to the ever—w1den1ng gap between the haves and have-nots. Then to suggest how a
more pragmatlc application of the existing sc1ent1f1c and technological knowledge
could help diffuse the benefits of these advances to the lesg-developed societies.
Lastly, to submit a proposal as to hew the educational enterprise coﬁld, more profi-

tably, become involved in the development effort and contribute to the alleviation of

the looming crisis facing mankind during the Second Development Decade.

MANKIND IN THE 70's

We live in a world of extremes - extreme poverty and extreme wealth. About 1,000
million people on spaceship earth enjoy a per capita income of $2,300.00 a year,
while 2,600 million make no more thap $180.00 a year,wabout.thirteen times less.
What is more alarming is the disparity in the ﬁér capita income growth rate; four
percénp per annum for the rich and only half as much for the rest. The'problem is
lfurther compounded by the fact the population of the less developed societies is
growing at twicg the rate of the.affluent nations. The cataclysmic implications of

this state of.affairs is alarming to say the least. Our job is to ensure that this

widening gap is bridged in peace and harmdny.

One cannot decry the unprecedented efforts of the developed nations, both at the

national and international levels, in providing assistance to the developing countries
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since World War II. However, this enterprise has suffered -from four major shortcomings.
Firstly, the aid programs have been insufficient in relation to the needs of the
developing world. Secondly, the aevelopment effort has been characterized by the
'black box' approach - aﬁ idea that you pump money and technology into the box called
"development process" énd out comes a developed nation. This has led to massive

)
investment in many gigantic prestige’bfojects resulting in enclaves of prosperity, but

with little or not effect on the economic condition of the large masses of population.

Thirdly, insufficient attention has been given to understanding the diffusion process

which would equitably distribute the benefits of development assistance. Massive dosss
of assistance concentrated in high technology projects have often prduced secondary
effects which seem to have created new social and economic problems in the process of

solving the old ones. The net value of such endeavours has sometimes been negative.

Finaily, the major thrust of the pasf decade or so has been on the achievement of
aggregate economic objectives such as, five percent increase in the GNP of developing
countries. This approaéh was based on the belief that such improvement would almost
automaticallyAprovide better living and social conditions for all. Unfortunately this
did not take place. As the Pearson Report points oﬁt, "Development was too often only
seen as a consquéﬁce of decision-making at the top; The vital need to bring about mass

participation in development was at times sacrificed to the enrichment of special groups

or individuals.".

Changing Perspective

The main focus of this paper is on the nature of technology necessary to the development

process. However, at this point, it is important to make two observations concirning

the changing perspectives in development.

Firstly, there is little doubt that most participants in the development effort are
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in the process of ré—examining their objectives, especially after the disappointment
with their experience during fhe First Development pecade. The disillusionment of the
donor countries is well known and well documented. But the disillusfonment of the
aid-receiving countries is equally great, though not as well articulated. The problems
alluded to earlier are.beiné fecogniged and there seems to be a shift to achievement
of more specific objectives in terms of sufficient food, lower fertility rates,

better education and employment opportunities, etc.

Secondly, since the advent of the "limits to growth" debate there is a growing

conciousness that we are all part of a global society. This awareness, even by the

man in the stfeet, has heightened the need for new knowledge and better understanding
of the fadical forces .~ economic, social and political, at work throughout the world..
The increasing realization, at every leyel of hﬁman Affairs of the world as an

ecological unit is beginning t§ conduce a global perspective not only on environmental

ﬁroblems but economic and 'social as well. Certainly rising literacy and the spread

of worldwide education through print and electronic media have also served as catalysts

in promoting the notion of the global village.

These signs promise a more open, enlightened and co-operative attitude towards the
global problems, pérticularly towards environmental and economic development

problems. The climate seems to-be more favourable for greater cooperétion bétween ngtion
states and for people-to-people programs. In this new climate much hope hinges on Man's

capacity to learn some lessons from his past mistakes so that seemingly invevitable

catastrophe on a worldwide scale is averted.

Massive programs of financial and technological aid must remain an essential goal for
many years to come and must be stepped up. However, the nature of development

assistance programs must be carefully re-assessed to cnsure a more immediate and
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equitable distribution of the benefits by improving the chances of employment, betrar

nutrition and health, lower fertility rates and more educational opportunities.

FEducational enterprise can play an important and rewarding role-in the development
process. This particularly concerns the nafure of technology transferred to the
developing world>in the name of progress. The needs of the developing countries are

not the same as those of the industrialiéed societies. The eminént Franch futurist,
Bertrand de Jouvenel, opposes the view that a dévelopiﬁg country is like a train running
on the same railroad track, but only a few railwéy stations behind. The past for the
advanced countries is by no means futurity for the developing countries. The
developing world may need certain products of advanced technoloéy such as the telephone,
the radio and the aeroplane, but by and large its needs are for tailor-made technology
designed fér quite different envivonments. Educational institutions can facilitate

the development of the so-called intermediate (or appropriate) technology made~to-

measure for the needs, life styles and resources of the developing countries. As
Michael Lubbock, the Executive Director of the Canadian Association for Latin America,
"has put it "our péramount concern should be to help the man in éhe condition he is and
where he is." This philosophy, it seems to me, should provide an eminently sensible

guidepost for technological assistance effort during the Second Development Decade.

'The Job Crisis

The most important concern in the coming decades will have to focus on equitable

distribution of the benefits, accfuing from the development programs to the exploding
masses of population and consequently rapidly increasing labour force in the developing

world. Currently the world population is estimated to be approximately 3,600 million.

#In the next decade some 300 million will be added to the world's labour force,
4250 million of which will likely be in the Third World. While the economic grovth rates,

:largely agcelerated by development programs, have averaged six to seven percent in the

iz o5 a0
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Third World, the "employment gap" has widened further.

-Overemphasis on industrial déveiopment has resulted in massiVe movement of Qiilage
populations to the cities. This gigantic movement of people has totally and suddenly‘
dislocated many established communiqies and groésly éver—burdened the infrastructure
of urban centres desperately needing further heavy injections of invéstment to build
new housing, séhools, hospitals, transportation‘systems and above all sophisticated
mandower to manage tbe complex urban framework.‘ The fiow of rural populations to the
cities has far exceeded the rate of industrial maﬁpower needs and this has swollen the

ranks of the unemployed. As Barbara Ward says, '"this urban 'cell creation' could put

whole societies into a terminal crisis of social and economic disintegration.”

It has become apparent that mere increases in development aid will not solve the

growing crisis of unemployment and‘poverfy. Resource transfer should be planned and

production organized in such a way that it does not cause widespread disintegration of
communities. Employment creation must become a primary objective and not be left as .

"a by-product of economic growth.

Appropriate Technology

Now it is quite obvious that this requires a very great effort and primarily a great
effort of the imagination to.evolve a whole new approach in development strategy. New
methods and new technologies will have to be developed appropriate for the conditions

of the Third World.

The first problem is that of developing low cost labour intensive techniques. Research
. interests of the developed countries have largely concentrated on the development of
military and industrial technology which are quite unrelated to the needs of the Third

world. Of the estimated 65 billion dollars spent annually on research, only a small -
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fraction of this is directly‘or indirectly beneficial to the developing countries.

Those who embrace the‘proposition that one percent of developed nations' GNP should be
éevoted to international deveiopﬁent should consider the merit of setting aside one
percent of R § D expenditures to the development of appropriate technology for the
developing world. This should make a much more meaningful contribution to international

development than providing far greafér sums of assistance in the form of capital

intensive mass production equipment.

It must also be recognized that an enormous amount éf technical knowledge already exists
which could be suitably adapted and applied if adequate channels to facilitate this
enterprise were established. To bring this abouf institutions must be establishéd to
bridge the gap between teéhholdgy_aﬁd‘all other.financial, economic and social

functions. There lies the challenge facing us in the Second Development Decade.

The meetings of a Committee under the sponsorship of the United Nations during the

1950’3 published in 1971 a document entitled "World Plan to Action" which had specified
the major technological, finanéial, soclal and legal measures necessary for a more whole-
some development approach. In this paper I do not propose to go into the details of
this plan, exceﬁéztb note that the plaﬁ calls for an urgent attention to increasing

employment opportunities through a more effective use of science and technology.

The question is often asked, "What do we mean by gpbropriate (or intermediate)
technology?" In the international development context, I think most would agree that
it has sémething to-do with creating low cost labour intensive tools of production ard
services wh?ch-would enhance the productive capacity of a community with minimal

gdisplacement of its members. It must also maximize the use of local resourcss.

fThere_are séveral.areas in which appropriate adaptation of existing technology and
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generation of new knowledge ban‘greatly contributé towards fuller utilization of human
resources. i shall first discuss the scope of these opportuﬁities, and then examine
the need for an institutional frémework which alone can systematically translate our
hopes info reality--the reality pf.making comunities more self—sufficiént and more->

self-reliant.

Opportunities for technological innovation exist in every sphere of activity. However,

for illustration, let us focus on just two--food and agriculture, and industry.

Food and Agriculture

Today nearly half the world's population is malnourished and hungry. With the prospect
" of an increase of another one billion people in the next decade or so, the current

rates of gross food production will provide even less per capita in the near future.

How can the food supply be‘increaéed? Basically, there are three possibilities--to
increase yield, to increase acreage and/or to develop synthetic.foods. The last belongs
to the realm of high technology and will not be éonsidered. But the.other two.offer
numerous opportunities for technical innovation, both at highly sophisticated levels of
research, such é;:developing new strains of seeds but also at more basic levels by

improving the tools of cultivation, water utilization, multicropping, harvesting, storage

and distribution.

In animal husbandry there is a great need for developing simple methods of livestock
farming; improving meat, milk and egg yields and decreasing livestock mortality.
Similarly, food yields from the water can be increased by development of aquaculture,
better fishing methods and improvements ih.storage and transportation of perishable

produce.
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One has to remember that the majority of the world's rural community is desperately
poor, illiterate and poorly endowed with even the basic tools of technology which are
taken for granted in the industrilalized milieu of urban societies. What many farmers
need most of all to improve their economic condition is just a simple understanding

and value of the threé great insights of science--the wheel, the lever and gravity.

The work of several community development projects has amply demonstrated how methods
of production can be improved by providing better tools, adapted to local conditions.
The pioneering efforts of the London based Intermediate Technology Development Gioup

serve many examples of what can be achieved in the rural areas with appropriate

technology.

Industry

Here again the challenge and tﬁe opportunity for creating labour intensive emﬁloyment
opportunities by u%iiizing'siﬁple lﬁﬁ cost tools of production are very great. Many
inportant resources in the developing world often go to waste for lack of capital,

markets or, more often, lack of know-how. Agricultural and industrial by-products could
be profitably gtilized with the hel§ of appropriate technology. Agricultural by-products
such as, rice hulls, peanut shells, bagasse and sawdust can be used to manufactu%e

food- additive glutamate, furfuraldehyde for plastic production, ethyl alcohol for
industrial chemicals and péper, building boards and fuel briquets ffom sawdust. Similarly,
small industries based on several industrial by-products and waste materials can

provide gainful employﬁent for many urban dwellefs. Then there are countless small-scale

cottage industries which could be developed with simple equipment and cheap local resources

One of the most serious problems facing the developing countries lies in the area of repair

and@ maintenance of imported machinery used in industry and agriculture. This often

results in heavy down time on expensive equipment. There is an urgent need to train a
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corps of technicians to help them find gainful empIOyment._

Other areaS'ofFapplication'of appropriate technology”reQuiréé clever;
thinking and or1g1na1 solutions. Many- 1tems of cap1tal~1ntenslve
manufacturlng equipment could be sultably rede31gned by using 1nd1genous
resources and bu11d into them more labour-intensive components. For
instance, a Japanese sheet glass company has succeeded in reducing the
plant size of its operation in India to half and at the same time modified
the plant machinery so that it uses three times as many workers. There
are countless opportunities of this nature, not only in industrial sectors
but in storage, distribution, transportation, housing, and so on. But '

the above examples will illustrate the point.

Essential Ingredients

The concept of appropr1ate technology embraces a phlloaophy which is new,
exc1tlng and full of meaningful opportunltles both for the developed and
developlng nations. It 1mp11es a more wholesome and equ1table development
' process in which the problems of redlstrlbutlon of 1ncome and unenmployment
are tackled 1mmed1ate1y. However, it must be remembered that this will

not offer a magic panacea. It will merely contribute in allev1at1ng

some of the bottlenecks in international development.

The essential ingredients in developing appropriate technology are basically

three:
a) institutional framework to facilitate research and development.

b) a corps of specially trained manpower to diffuse new knowledge

and phllosophy at the grass roots level.

c) 1nformat1onfgather1ng,,process1ng and dissemination of scientific
and technolog1ca1 knowledge pertlnent to the needs of developing

communities.

Clearly a comprehensive blueprint of action embracing this approach
cannot be charted on the back of an envelope. Once we grasp

the importance of technological innovation for development as a distinctly
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different enterprise from wholesale transfer of technology we will
begin to accelerate dévelopment in ending the world's overlong
division into opposing camps of the rich and the poor, the hungry
and the well-fed, the ill and the healthy. There will have to be
some radical new thinking and bold initiativés taken (characteristic
of space program spectaculors), by which Man's scientific knowledge
could bé geared to bridge the devélopment gap. Our survival depends

on it.

- International Institute of Appropriate Technology

Timé has come for a decisive and urgent action. I believe the
educational institutions should be mobilized on a global scale to play
their part in the developmént process. It is proposed that immediate
consideration be given to créating appropriate technology institutes
both in developed and developing countriés linked together through some
form of an associétion. These institutes should focus on the following
objéctiﬁes:
1) to provide facilities for research in designing new tools, equipment
and processes appropriate for the needs of the developing societies.

2) to design and offer intensive training programs relevant to the
demands of the technological conditions obtaining in developing
societies.

3) to provide training and opportunities for volunteer development
corps, in liaison with national and international agencies
engaged in community development programs.

4) to gather, process and disseminate technological know-how suitable
for developing societies.

5) to participate in development education programs emphasizing the
role of appropriate technology in the development process.

Appropriate Technology Institutes

The basic rationale for récommending a new type of institute system
is based on my belief (indeed many people have made similar
recommendations) that the nature and the urgency of the problems
facing us are such that the traditional educational institutions
reflecting a fundamentally different orientation, do not provide

a suitable vehicle. 1In the developed countries scientific and
technological education is too narrowly geared to serve the needs

of the industrial and military complex. Qn the other hand, the
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Third World aspiring to western style development has over-zealously copied the.éourses,
"~ the techniques and the institutioﬁs from the developed countries without much regard to
relevance. The result has been that thousands uponithousands of students are‘proqessed
through ill-conceived programs inbsciencevand technology who end up being useless in

‘their own societies.

Research and Development

In the development field one has to take a building-block approach and start by

taking a careful inventory of the prevailing conditions; then ask oneself how

inéremental gains can be made by creating tools and know-how sui?able for local condition&?
This should yield a wide variety of researchable problems, the sort of problems which |
the pfoposed centres shouldiconcern themselves with. Most problems would merely call

for éimple adaptation of existing tools and macﬁines,'and others may be more complex,

requiring extended study at institutes of higher learning.

It is envisaged that the proposed centres should be closely linked to on-going post-
secondary institutions and would draw on their human and physical resources for

research and training purposes.

The centres based in developed countries, though remote from actual areas of application,
would serve as technology and information traﬁsfofmation centres as it were; to scale. down
technology in terms of lay-out, manpower, size, machines and cost to fit the needs of
potential users. But these éentres‘can only make useful contribution if they are closely
interloéked with éheir counterparté in the developing counfries for receiving information
about the exact nature of problems and oppoftunities. This can be best accompiished by
providingbfreedom of movement to researchers engaged by the institutes between centres.

Financial resources would also have to be'freely transferable,
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Training

At the centres located in the developing countries, facilities and programs of training
should be provided to develop a corps of trained technicians who would téke their ckills
to the qqmmunities they serve. These proérams should be non-academic, in much the same
way as many company trainihg programs which are designed to train new employees for
specific jobs in industry. This wodia ensure that these éentres do not compete with
formal academic programs offered at the universities and technical colleges, but at the

same time contribute to the specific training needs in community development.

At a recent conference on Intermediate Technology held in Ottawa, Professor Gordon Goundry
of Memorial University cited examples of what can be achieved by training technicians.

In agriculture, for instance;‘many jobs requiring the skills of traditionally trained
extension workers were broken down. For e#ample, agricultural demonstrators were

given the necessary technical knowledge ébout a single crop such as maize, cotton, cr

ground nuts. There were much lower educational prerequisites for such trainees.

Imaginative solutions of this nature are indeed found in many community development
programs. What ié lacking, however, is the institutionalized thrust on a global scale
which the situati&n demandé. Secondly, some of these indigenous solutions developed
‘in one environment could be copied elsewhere if a framework to transfer such'knowledge

existed. The centres may well provide the means to do so.

Develoomant Corps

While the magnitude of financial aid is the most’ pressing problem, equally gregf is
the need for a well-trained corps of development specialists. In spite of all the
advisors and consultants who abound the aid programs, we just do not have enough of

th2m; not enough at the grass roots level at any rate.
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The advisors attached to most national and international,prbgrams are, by and large,
expensive and overly-qualified to be employed at the community level. The lack of

qualified manpower at lower levels poses the most serious threat to international

development. Several volunteer corps, such as. CUSO and Peace Corps, have made a
valuable contribution in alleviating this problem. But these agencies have had diffi-|}

culties in raising enough volunteers from their own countries. In this regard, the

>

recently established UN volunteers program, designed to draw manpower internationally,

is a very gratifying innovation. However, for reasons not quite clear to me, this

agency, too, appears to have difficulties in attracting volunteers.

Perhaps one possible avenue lies in.enlisting the active support of educational
institutions--both in developed and developing countries. Could the pbst secondary
institutions be persuaded to offer alternatives to their graduating students? For
instance, a student in his final year, in order to qualify, could choose between taking
a certain number of courses at the college, or alternatively agree to join a develop-
ment corps for a certain length of time on a well-defined project releQant to his
chosen vocation. If enough institutions woula contract to offer such alternatives, it
'should be quite possible to swell the ranks of volﬁnteers. Knoﬁing the traditional
resistance of formal educational institutions to unconventional ideas, éhe response may
_be'disappointinéf But there must be enough avant garde educators willing to cooperate

that the effort would not be completely in vain.

It is interestiﬁg to note that at the Otfawa conferencé, Gamani Corea of Ceylon
proposed something akin to what i; suggested here. He felt that in the developing
countries high school_graduates should be encouraged '"to go into iife,”either into
actual work or into technical training institutés or vocationalbtraining institutes for
a two or three year period. Only after that would they seek entry into the univegsity.

Entry into the university would then be based on various tests of aptitude taking into
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account the experlence gained by students during this two or three
year perlod It is essentlally a proposal to marry the workc to
the world of learning, to create a kind of educational system ‘which

is more relevant to the realities of the economy."

The proposed centre could provide a valuable vehlcle both in facilitating
research by students in approprlate technology problems as well as
tra1n1ng the volunteer development corps for service in the field.

The centres should closely liaise with ongoing 1nternat10na1

development agencies, (volunteer programs and others) to find suitable

employment opportunities for the contracted period.

Information

We live in an era of information explosion. However, the essential
tragedy of the information explosion is that it is becoming increasingly
impossible to sort out relevant information from irrelevant. We have

to get down to the job of de51gn1ng a knowledge bank which would be
approprlate at the grass roots level. This literature must not only

be comprehen51b1e to unsophisticated, semi-illiterate masses in the

developing societies, but must also be easily accessible.
The proposed centres should serve as an excellent vehicle in gathering,

processing and disseminating essential knowledge as a part of the

major research and training functions envisaged for the institute.

Development Education

The growing disillusionment with foreign aid programs, coupled with
worsening domestic economic problems in the industtialized countries,
has led to a weakening of will to sustain international development
effort. There is, therefore, serious need to step up development

education programs. More importantly, these programs must attempt to
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instill "participatory attitudes" for two reasons.

First, from what has been said, it is clear that more than financial
assistance is called for. There is a pressing need to enllst the
support of c1tlzens, partlcularly the young student populatlon, and
encourage them to give their time and talents to the cause. Secondly,
it is vital that such programs be directed at the administrators in
educational institutions to bring about a p081t1ve global orientation
in academlc programming. It is no longer suff1c1ent to have a tolerant
c1tlzenry, willing to support programs of financial 8831stance, but

1nd1fferent to the effectiveness of such endeavours.

Organization

It is read11y conceded that this proposal does not lay any claims

to originality. This subject hds been the concern of many emlnent
visionaries in the development field and does not really say anything
that has not been voiced more forcefully before. My main concern 13
to consider how one can proceed to implement this idea. This concept,

11ke all others, will stand or fall on how it is put into practice.

It is also acknowledged that many international, national and voluntary
agencies already exist which are making an indispensable contribution.
This proposal does not detract from these fine endeavours in any way,
but seeks to strengthen their work by providing a framework for a

more systematic transfer of appropr1ate know-how and information.

If such centres were to be created it is suggested that the individual
institutes be governed by a board of directors drawn from the on-going,
non—governmental agencies as well as government and business

representatives. This would ensure that unnecessary duplication of

effort is minimized.

The Centre for International Programs, with which I am associate,
was conceived roughly along the lines suggested here. We have

been in operation for a year. Considering the severe financial
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constraints under which the Centre has been operating, we can
look back to a most gratifying period of success. Foundations have
been laid for a very promising future but our ability to move

forward is contingent upon raising sufficient funds.

An international association to foster the planning, coordination

and financing of the activities of the world~wide centres would, of
course, be very desirable. This association might function under the
auspices of one of the member iustitutes. Thé Secretariat of such an

association should be located at this institute.

The Secretarlat should be 3531gned the task of promoting the basic
objectives of the member institutes. The functions of the Secretariat

should include:

1) exchange of information relatlng to research and tralnlng

and identified technologlcal needs;

2) fostéring collaboration of appropriate technology research

and training activities;

3) organizing task forces in problem areas, seminars and

conferences;

4) provide contact with international development agencies,

governments and educational institutions;

5) provide assistance in the placement of development corps

volunteers.

The proposed association should have an independent board of
governors drawn from development experts from all the countries

cooperating in the venture.

Some ﬁroponents of this didea havé éuggested that a UN agency should
be created to coordinate the work of .these types of institutes.

In principle this would be acceptable but I would be inclined

to follow a less formal apﬁroach for two reasons. Farstly,

the decision—making process in the UN is of necessity, complex,
slow and subject to pressures of opposing political forces in world

politics. It would simply take too long to evolve such an
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1nst1tute and may well end up belng somethlng quite different from what

is env1saged This is not to suggest that we should not seek the closest
relatlonshlp with various UN agencies which are doing a fine job 1n this
area. Secondly, it is 1mportant to bring many international NGOs together.
Their contrlbutlon to development work has been 1nvaluable in providing
dedicated manpower and innovative ideas which often do not receive the

recognition and financial support which they deserve.

One_more point ought to be emphablled The challenges facing us are global

in magnitude. Unless we mobilize the scientific and technolog1cal communlty

on a world—wide scale to work closely with one another, both in developed

and developing parts ofthe world, we stand to lose access to a considerable
amount of information and know-how which would be profltably utilized in
1nternat10nal development. It is, therefore, vital that we establish approprlate
technology in developed as well as developlng countrles to facilitate a

meaningful exchange of resources, human, materlal financial and technological.

It would be folly to think that a blueprint of this magnltude would be
translated into reality overnlght‘ It requires courage, ingenuity, patience,
vision, f1nance and, above all, persuasion at the hlghest levels to get such a
proposal off the ground. Furthermore, it would be necessary to spell out the
organlzatlonal and admlnlstrat1ve matters in much greater detail. It wpuld
also be vital to prepare a complete inventory of the existing enterprises in

this field and seek their cooperation in starting the proposed institute network.

Obviously, the plan is not cheap. It is also very demanding in terms of manpower.
But the dire consequences of inaction at this stage are such that we cannot
afford to perish the thought. For if we do not begin to bridge the development
gap in this decade by creating more opportunities through wise application of

science and technology, some grim prospects lie before us.

T I T I
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THE FUTURE OF THE DESIGN PROFESSIONS

By Richard- L. Meler

Professor of Environmental Design

INTRODUCTION

A good reason can be found for taking a careful look at the directions
the design professions are moving -- their prospects are changing very
rapidly. Perhaps this reflects some fundamental changes in the way the
world views itself; whether it does or not, these arms of modern culture,
commissioned to create somethlng new out of the old stuff, are thinking of
different roles to play and jobs to fill. We wannot construct a future

without them.

The design professions as a whole are made up largely of functionaries

who preserve the status quo by prOJectlng it upon the future. Yet even these

are people who prepare new micro-futures which take the form of novel
artifacts, layouts that guide future growth, fashions that take hold
gradually, and organizations that find new kinds of clients interested in
guided environmental change. The novel approaches are usually undertaken
in a highly entrepreneurial milieu. An agency of government or a bureau-
cratic corporation may bear the financial risks but monetary returns are
not the major gamble; the reputations of the individual sponsors depend

upon gauging the subjective responses of users and critics.

The views to be presented here reflect conditions in North America
mich more than in Europe or its cultural province of South America. (Asia
and Africa open up special problems of reporting), but it can be fairly
argued that for the next decade or two trends in America will set the pace
for the world. Eve;y ambitious designer is eager to visit America to see
for himself the surprises that are forthcoming; and perhaps contribute his

own concepts. Americans are unexpectedly and inconsistently generous in

their support of design and their desire for novelty. As a result virtually

every school in Europe is represented somewhere in America, but each
quickly loses its original identity in interacting with neighbors who

follow modern Asian, revived indigeneous, and even some African themes.
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The syntheses achieved -- taking the form of pihotos, products, models, or
advice -- are propagated through the marketing prowess of the multi-national

corporations. These complex organizations have recently learned how to

transfer social technology and huge amounts of capital across national

boundaries and cultural barriers. Cosmopolitan designers gain from this

growth in international trade,though the means are antithetic to the

radical ideologies they commonly profess. Thus, if the design professionals

described here are not representative of the world, the odds are that their

characteristics will become so as markets for the capital invested in growtn

and redevelopment become even more interdependent than at present. Actualized

design ideas are nourished by the hundred billion dollars worth of Euro-
dollars and Euro-yen that currently flow around the earth seeking opportunities
for quick profit -- a fact that the leaders recognize but have no power to
change. As a result of this interchange the design professions are expected

to reach in a decade or so a level of world integration that the scientific,

technological, and financial professions have already achieved.

Most investigators prefer to hear new and interesting proposals before

they start worrying about methods for verificaticn or confirmation. Then

they ask how much they should trust the proposal. What were the means of

Methodologies for forecasting can create endless

inference in this instance?
The approach

debate, therefore that part of the discussion is postponed.
used here is comprehéhsive and based upon the kind of common sense that
persuades prudent men who must make responsible decisions for others and not
just for themselves. It takes the methods used in recent publications on

"~ forecasting, and applies those that seem likely to be productive of new

It then searches for new relationships that provide additional

insights.
Finally the arguments are greatly compressed

hints about future trends.
and ordered so that what seem to be the greatest surprises are taken up

first. The slender possibilities that are nevertheless extraordinarily
interesting because their Tikelihood may be enhanced by action taken now,
are discussed later. Each proposal was prbduced by following a current
trend through to its foreseeable implications, and was then tested against
2vents arising from parallel trends. Often trends vitiate eéch other; they
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are not worth discussion in a review of highlights. That wiTl explain

some rather major omissions in the discussion, especially of trends often taken
up at informal meetings of.  design professionals. The overall intent

of this exercise is to enrich such discussions with new propositions. The
image-laden style of presentation is an accommodation to the mainstream

of the profession.

Starting Points and Definitions

Before we launch into the infinite expanse of possible futures,
attempting to chart those paths that are feasible, acceptable, and quite
likely to be explored, we must establish the coordinates of the launching
platform. We must know what and where we are. Thus we must identify the
propellants, the guidance systems, the backup or fail-safe mechanisms and
the communications Tinks with the publics that pay the bills. Only then
will it be possible to identify the trajectories in professional development
that have sufficient force to carry the routinized behavior of the design
prcfessions to a stage wnere patterns of interaction begin to change again,
due to events not yet foreshadowed. '

Even though the fine distinctions involved  appear to be dull and
replete with hairsplitting, definitions are a good place to begin: The
design professions are dominated numerically by architects, who have a
richly documented past but feel extraordinarily insecure about their future.
The next largest component in North Amerca, though not elsewhere in the
“world, is an assortment of engineer-artisan-designers whose responsibilities
merge with those who are industrial artists at many points. This group is
concerned with the form, structure, and imagery of an artifact, whether it
be an engine, a book, or a utensil, yet the standards of each circle or
group are so different from each other that each set of specialized
practitioners has little to communicate to the others.

A third group contains the 1andscapé architects, whose present tasks
are devoted to improving the "fit" at the interface between modern man and
his natural environment. Landscape architects are licensed in most states
and-provinces, so that much of their skill has been codified.
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It is possible to spell out "the least cost" method of acquiring that level of

professional status, but most schools add much more to their training programs.

Finally, there are urban designers and 91annet§, who work on a larger scale. A

large fraction of the latest group of planners to emerge from the schools sees

its function as one of reforming and reconstructing public institutions. These

persons have retained the original arena assigned to their profession, the urban

region, but are relegating almost all the physical aspects of development to others.
The design professions have not been very closely linked with the professions

of learning -- science, philosophy, history, language -- but that independence now

seems to be changing into a courtship at a distance. In the past the fine arts

have provided basic skills and creative stimuli for the design professions, but

the applied sciences, both hard and soft, as well as the arts of politics, have

been incorporated in the pre-design education and drawn upon in the curriculum.

Historians note that engineering followed a very similar path as it evolved from

the crafts of artisan-inventors into the professions organized to exploit scientific

discoveries. Landscape architecture still seems to depend much more than the other

professions upon the master-journeyman-apprentice relationship evolved during the

Renaissance.] The landscape designérs' changing image of professional competence

appears to be most strongly influenced by advances in architecture and planning, whiie

horticulture is being replaced by synecology. As landscape architecture begins to take

“on larger problems it draws heavily upon geography and environmental psychology for

factual information and scientific principles relevant to landscape design.
Sociologists have recognized since the 1920's that the professionalization of
the occupations displaced first the absolute authority of the state, and then,
somewhat later, the controls over individual behavior available to the capitalistic
firm. This reorganizatibn of the structure of the social elite had a major con-
sequence, because each of the respective professional groups is held responsible
to moral ideals set by its own members as part of an ethic negotiated with others
in the social system. Daniel Bell identifies the professional class as the
"prominent occupational group in the post-industrial society" as it is being

1 H.J. Habakkuk, American and British Technology in the Nineteenth Century,
Cambridge: Cambridge, 1972); M. Kranzberg, ed., Technology in Western
Civilization, (New York: Oxford, 1967), vol. 1.
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transformed from a goods-producing economy to a human services delivery system,
Its rate of growth outpaced all other occupational categories in the United States

in the last quarter century, being twice that of the runner-up clerical category.
The "new men" he believes are the scientists, mathematicians; economists, and |
engineers, who help a post-industrial society make decisions based upon the findings
from R & D, cost-effectiveness calculations and simulation models. (He seems to

have overlooked the law profession, and the upcoming planner-designers,unless for
him the latter function as hybridized economist-engineers). They compete in a
meritocracy that, hopefully, propels the toughest and most respected professionals

to executive posts. Bell (following Michael Young's Rise of the Meritocracy)argues
that equalitarian ~ outcomes from social participation erode elevation according
to achievement, so the task for the professional ranks in post-industrial society

is to construct a just meritocracy, 1;e.a system with unequal responsibilities and
rewards that is accepted by the remainder of society because it believes it gains

the highest grade services from such an arrangement.

Numerically, the design professions taken all together bulk less than the
chemists, or the psychologists; they have been almost totally ignored by social
investigators because they do not seem to be changing, or even shaping, human
destiny, nor have designers created any engkossing human dilemmas. Ewen the novelists
have paid exceedingly Tittle attention to them.

2

Modern designers fancy themselves as being imaginative, creative and open-minded;
they favor the new as against the familiar, the traditional or the antique. At the
same time they are rarely so radical that they advocate destroying the present in
order to build anew, or so utopian that they are willing to ignore the past that
remains with us and work only for their ideal. Thus we must assume that the design
professions prefer a somewhat higher discount rate for their social system than the
public at large; they would like to see social change accelerated and redirected._

2

Daniel Bell, The Coming of Post-Industrial Society, Mew York: Basic Books, 1973),
pp. 41-2. A summary of contemporary thought on the professions is provided

by Talcott Parsons, "Professions", in-David Sills, ed., Encyclopedia of the
Social Sciences, vol. 12, 1968 (2nd ed.), p. 546. Parsons proposes that a

new contender for leadership in the societies presently modernizing might well

be the "artist" taken as a category and not.as an individual. Bell, on the
other hand, regards the cultural sphere, to which the professional designer

must be particularly sensitive, as in increasing disjuntion to the existing

social structure; he would have the professions engage in the "sober construction
of social reality."
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At least this is the impression one gets when comparing their professional journals
with those from law, medicine, education and engineering, which express much more
conservatism in intellectual outlook.

We must make up our minds as well about the time span of the future within
which the visible trends will have significant influence. How far away is the
ﬁorizon for the design professions? Is it the expected life of the designs
created by thg practitioners, or the usefulness of their laboriously developed
skills, or/of the urban communities to which they contribute? If designers
were part of the mainstream of society we could use the public discount rate
as a measure (say the interest rate on the second mortgages needed to initiate
new construction). We could argue then that a unit of wellbeing (health, status,
income, security, etc.) produced seven years hence would at a 10% rate be worth
half a unit at present, while the same unit produced twenty years hence would have
a present value of only a little more than an eighth of such a unit, which is
getting close to our ability to discriminate relative value in the environment.
Thus a normal human generation of about a quarter century seems to be a reasonable
forecasting horizon for the social system but in what way is it evident that
designers deviate from the mean? _ ,

Sometimes the individuals recruited to a profession want something different
for themselves than they want for society, and sometimes recruitment introduces
new people with a very different set of values than those that prevail in the
journals. If that were the case the horizon of the present leaders of the
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profession would not fit that of the future practitioners. In 1968 we set out

- to discover whether there were major discontinuities between‘generétions of
designers at Berkeley, which was then not only the largest school in America but
also perhaps the place in the world at thé time where the generation gap was most
emphatic.3 Informal, but cafefu]]y standardized interviews of twenty-five randomly
selected freshmen and sophomores showed that as far as job preferences went, about
half would seek quick payoff opportunities (high discount rate) and the others
would Took for the slow-but-sure path to professional achievement. Their pre-
dilections for now-versus-later appeared to be normal as compared to students
elsewhere in the university and not substantially different from students earlier.

3 This introductory study was undertaken by a faculty-student group from the

College of Environmental Design, University of California, Berkeley, with

the title of Task Force for Future College Programs, and with myself as
Chairman. Carried out at a time when the younger generation had become
sensitive to manipulation and therefore highly suspicious of formal surveys,
our interviews had to be totally disarming if they were to yield reliable
results. Chance encounters between peers were set up where the interests

of the information gatherer seemed to drift over a number of related topics.
The substance of the interview was recorded on a form immediately after it
was reiated to the interviewer. The intention was to use information
acquired earlier by the Institute of Personality Assessment Research (Berkeley)
regarding architects and discover the extent to which voiced complaints by
some students and faculty might be causes of the student unrest for which
Berkeley had become internationally known. An important proportion of these
explorations was devoted to preferences for physical environments, because
the camaraderie of studio culture seemed to be dissolving. No detailed
report is made of the findings because they underlay the studies by Belle L.
Cole and Joel Stein, "I. An Economic Analysis of Tuition and Finance for
Professional Education: An Application of Cost-Benefit Analysis to Education
in the Design and Planning Fields. II. Studio Culture in Wurster Hall",
Institute for Urban and Regional Development, University of California,
Berkeley, February 1970 . It was also found that

The economic f1nd1ngs are summar1zed and updated]ater / the studio culture
appears to be alive and well but students feel that two or three exposures
in the course of their studies is enough. How that most of them have
apartments they can do a great deal of work at home. Having better
preparation than before, it is also possible for them to draw much more
heavily upen the rest of the University, so that a general education can

be obtained instead of a stylized, group-mind approach. Most students felt
that studio approaches had important uses, but that they should not mono-
polize design education.
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In contrast, a significant deviance did exist in the personal preference for risk.
Entering students like to play the long shots - a big "high" is much to be pre-
ferred over several moderate ones. In all other ways this random sample of new

“recruitment yielded profiles that were almost distressing1y normal, since participation

in campus turmoil had led to the easy prior hypothesis that students were now

different from before. The study was extremely modest but it satisfied me that
the plausible hypothesis about a sharply different intake flow of students who
were to become the professionals of the 1970-2000 A.D. era, especially a sharp

~increase in intellectual QUality, could not be defended. The shifts, if they existed

at all, were‘gradua1.
Planners were predominantly "competent do-gooders" who grew up in professional

families, went to recognized colleges, and showed considerable organizing initiative,
often by holding down a job for a year or two. Drawn from many backgrounds, with
15-20% from overseas, they were introduced to studies that were essentially an
application of the social sciences to public choice in the urban and regional
context. Almost everyone seemed to overcompensate for his background. Those with
mathematics, physics, or econometrics behind them took up the soft science of
community organization while those with architecture and liberal arts undertook
formal quantitative models and systems analysis. The increasing number drawn from
the Black, Oriental, and Spanish-speaking minorities were chosen primarily for
their Teadership potential; their most serious problem was that of maintaining
membership and fulfilling responsibilities in their own urban community while
attending the University. Reports from the rest of North America, combined with
visits among faculty, suggest that these patterns were repeated quite consistently
with only minor local deviations. The newest entrants differ only in being still
more diverse in background, since expefience with philosophy, psychology, and
history now aiso suggests the possibility of a career in planning the future of
human communities.

Designers taking up graphics, photography, plastic arts, and textiles are
more idiosyncratic and more mature. Few of them expect to fit into a large
organization and make a Tiving out of it. They think of moving from one commission
to the next and of opportunities to do "their thing", although many will actually
settle down to teaching positions. Nobody can say whether this or that group is
representative, and the annual intake Changes greatly from one year to the next.
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It should be noted that a succeeding series of exploratory interviews revealed
that entering landscape architects (juniors and seniors) differed ‘from architects
in several significant ways. One of these was the high proportion of "outdoorsmen",
i.e., youth who had early learned to value nature and were therefore seeking a
vocation that would allow them to maintain the contact. Whereas persons entering
architecture normally had been considering it for one to a dozen years, the '
majority of the landscape architecture students had made up their minds within a
matter of days or weeks. Such a property is to be anticipated where the students
do not read voluminously at high school age ("outdoorsmen" had an a]ternative) and
the profession is not universally represented in college catalogs. These observations
may not apply to the rest of the country, because California, or the West in general,
has evolved a special subculture based upon out-of-doors living.
~ The early 1970's, which opened with the first celebration of Earth Day and
1ed-_on to a period of reactions to the widely publicized United Nations Conference
on!fhe Human Environment in Stockholm, brought a new infusion of very strong candidates
seeking admission to the design professions. Although initially attracted to the
physical sciences and computers, due to high school successes in those areas, they
soon developed strong misgivings. They and their friends embraced the environmentalist
'“nature ethic} almost without reservation. Its conflicts with a standard establishment-
serving professiona]nro]e caused these young people to seek a career line that
enabled them to be of service to the environment. For the most intellectual of
them such an occupation must provide a chance for synthesis, as distinct from analysis,
criticism, or the refinement of knowledge. Only a small fraction of those that
try to make the transition actua]]j succeed in gaining an entry to the professional
schools; the selectivity possible from such an excellent group allow high standards
to be set for technical and literacy competence. Landscape architecture schools
in particular are affected. A1l over the continent they had been, until recently,
an academically depressed area with less than their share of top-ranked students,
but now part of the intake is as highly qualified as the very best in the University.
Their impact upon the profession in the latter part of the 1980's will be notable,
perhaps revo]utfonary. ,Architecture has been adding many candidates with similar
backgrounds, but also redirected entries from such streams as medicine, mathematics
and English literature. '
~Jobs have never been sufficient in number, particularly because designers have
strong preferences for the small selection of urban environments where the studio
sub-cultures are/%g%%1ggtab]ished. Any reasonably competent professional can find
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employment in "the sticks", but most will continue to prefer a hand-to-mouth
existence from part-time employment in a favored metropolis over that alternative.
The extra competences of the new design professionals in these complex environments
_enable them to discover or create many new niches in American metropolitan society
that sometimes have quite high financial reqards.

A11 these considerations lead to the belief that the prospects for designers
are reasonably stable. Surpluses are not creating pre-set time-bombs between now
and a horizon fifteen to twenty years off, such as can be detected in physics or
in teaching.4 Future desfgners apparently will continue to discount the future
a bit more rapidly than society at Targe and therefore find themselves amcng the
"change agents". Most designers and fellow freethinkers nevertheless favor
preservation of the natural scene and much of the historical tradition. They
are fully conscious of their ambivalences and make 1ittle effort to resolve the
internal conflicts generated. For these idiosyncratic reasons a number of designers
will increasingly participate in governmental and corporate decisions both poliitically
and professionally. At the same time their traditional jobs at the drawing tables
will be taken over by trade school technicians. '

Investments in Design Education

Economic motivations do not seem to be very influential among those that

S Those

choose the design professions at the time that their conmitment is made.
that seek part-tfme employment begin to get serious about acquiring marketable
skills, but only as they approach the completion of studies is there an appraisal
of comparative prospects for income. HNaivete about the job market is perhaps
greater in design schools than elsewhere in the University setting. Nevertheless,
‘overall prospects for satisfactory incomes are quite good and still improving.

The idea of professional education functioning as a social investment was
scrutinized very carefully in the 1960's. Names such as those of Theodore W.
Schultz, Burton Weisbrod, Gary Becker, and John Vaizey have been associated with
the development of this approach to assessing the costs and benefits attributable
to education. These calculations have been applied to categories of education,
such as that provided by the full range of secondary school attendance or the

complete set of professional schools in a field such as law or medicine. The

4 R.H. Bolt, W. Koltun, and O0.H. Levine, Human Resources and Higher Education,
(New York: Russell Sage, 1970); C.V. Kidd, "Shifts in Doctorate Output:
History and Outlook", Science 179, February 9, 1973, pp. 538-43.

; :

I have encountered only one, an architect, who had thought very seriously about
using his skill for money-making. He intended to make a milljon dollars quickly
and then retire to become a political advocate for design. So far, five years
aut of colleae. he has lost his gamble.
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components of theory, administrative practice and critiques in this field that
are relevant to urban society have been recently assembled into a single volume.
It reports that the Tifetime income expectations of a person trained to the level .
of at Teast one year beyond the bachelor degree were about $600,000’1n the United .
"States in 1966, as compared to $500,000 for those with only four years of college,
but it also queries the use of the market prices for skills as an indication of
social utility. It has already been noted that money rewards are inadequate
motivators for designers; they would prefer more direct indications of appreciation
of the work they do. Nevertheless the market system does keep their salaries in

a moderately reasonable consonance with other professionals' contributions to the
production of goods and services.

6

Belle Cole, an economist, was asked to follow up the exploratory surveys
with an analysis of the finance of education in the design professions. She used
factual data when it existed and best possible estimates wherever it did not.
Information drawn from the accounts of the University of California are at least
reasonably typical of the larger professional schools in America that produce a
major proportion of the total supply of new blood. .

The first task was to sepafate out the cost to the University of producing
a year of instruction to an enrolled design student after making allowance for
service courses offered to and by the remainder of the University (Table I).
Salaries have not kept up with inflation since 1968 so the costs in 1972-73 are
expected to be only 15-20% greater on a per student basis.

Table I
Net Costs in the College of Environmental Design
per Student Enrolled in 1968-69

Architecture. . . . ... .+ . . . .. e e e e e e e ... . $1500
City and Regional Planning . . . . ¢« ¢ « ¢« v ¢« ¢ o & & « + o« . 2000
Landscape Architecture . . . ¢« ¢« ¢ v ¢« ¢ ¢ ¢ 4 e 0 . .« « . . 2300
Design . . . .. . . o oo .. e v e e e e e e e e e e e -« 1500

However, it is apparent to the students that much heavier costs are borne by ;
them and their families. This includes their lToss of earnings as well as payments
of fees. Methods of estimation used were based upon the same principles as those
used in earlier studies of the investment in the human agent (Tab]e I1).

6 Melvin R. Levin and Alan Shank, Educational Investment in an Urban Society:

Costs, Benefits and Public Policy (New York: Teachers' College, 1970).
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Table II
Average Annual Private Costs Borne by Design
" Profession Majors, 1968-69

Undergraduate Graduate
Architecture $4300 $5800
City and Regional Planning - 5600
Landscape Architecture 4300 5600
Design . 3200 4500

Before we can obtain the entire social cost further estimates must be made
of scholarships, grants and similar assistance. In Berkeley, for example, about
80% of the part-time jobs obtained by students were design-related, and the
returns from these were ten times as great as the grant-in-aid and scholarship
assistance for graduate architects, five times for landscape architects, and
twice for planners. For design students financial aid was so small it was
meaningless to make comparisons. These kinds of assistance increased as enroll-
ment of minority groups improved but began dwindling again in 1972-73 due to
reductions in voluntary contributions. They are added to the social costs of
professional education at the same-time that earnings are subtracted from the
alternative value of the student's time. The final calculation shows that
 landscape architecture was somewhat more expensive than the median, and design
less so, for a year of education (Table III). Inflation since then has added
about 30% to these costs.

Table III _
Social Costs of Education 1968-69

Undergraduate Graduate
Architecture _ $5700 , $7800
City and Regional Planning - : 7600
Landscape Architecture 6400 8800
Design ~ 4700 6900

AThe‘figures above have been increésing from year to year as a function of
{the salary scale of professionals (say 5-7% p.a.). " The relationships vis-a-vis
each other are affected by the vagaries of selective service, the availability of
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student loans, and perhaps even community issues, such as erupted in the form
of the widely publicized Peop]e s Park confrontation of 1969- 70.

From such data it is poss1b1e to estimate the total cost of a professional
degree in design after a high school d1ploma

1968 1973
B. Arch. (no longer offered) e e e v o . . $31,000 $ --
M. Arch. & . 0 0 e e e e e e e e e e e e e . 39,000 49,000
O 38,000 49,000
M.L. Arch. .« . . ¢ v ¢ v o v o e v e . . . 43,000 51,000
M.A. Design (no longer offered) .« « « . 33,000 --
Ph.D. CRP. . . . . . o o v e e e e e e e e 58,000 74,000
Ph.D. Arch.. . . « ¢ ¢ v v v v v v e « « .« .- 56,000 73,000

The above figures do not take into account the extra social costs of
dropouts, if any. This is impossible to calculate because a large fraction
finish later, usually somewhere else, often in another vocation. In general,
the cost to the student runs 65-70% of the total. Thus the design professions
are so expensive they are not very accessible to the poor, even in a state
university.

Interesting1y enough, the cost of doctorate degrees in Planning and
Architecture (presumably also for Landscape Architecture when they are granted)
appeared to be about the same as those in English Literature, significantly less
than in Sociology or Zoology, and half that in Physics, which was the highest
in the learning professions.7

Does Design Pay?

Are the investments made by the individual and his family worthwhile? We
shall argde this point primarily from a logical basis -- an analysis of the
relative value of outcomes -- at the start, and then review the limited inferences
that can be derived from the scattered quantitative data available.

The individual
and his family make the predominant share of the investment in America, but the

proportion contributed.-by the state must be given credit for enabling them to

make the commitment. Launching a new professional is a joint enterprise in which

the state holds 30-40% of the stock, but rarely receives that fraction of the
direct returns in the form of added taxes.
7

The cost relationships are drastically changing in the 1970's due to cutbacks
in the size of graduate schools and the scarcity of employment opportunities.
The humanities are becoming much more expensive), the natural sciences will stay
about the same, and engineering is switching to more professional training

similar to law and planning, which changes the nature of the academic product
and increases the cost.




~ Perhaps the pfincipa] return to the individual is an achieved role in
society. He is respected by others, so he gains in self-respect. He could reach
at least the same level of respect by acquiring a skill that would improve the
community, say in Boy Scout leadership, Junior Chamber of Commerce activities,
Rotarian service, or in high Tlevel electronic equipment maintenance, but a design
degree represents virtually universal status.. Properly trained designers are
able to function in almost as many locales and situations as doctors, lawyers, or

engineers, and in many more than teachers, since the latter are constrained by
formal curricula and specialization.

The return on an investment in professional training to the society is gauged
by the usefulness of the training in meeting the challenges presented by society's
compulsion to survive and its desire to grow. The design professions are rarely
helpful in the contest for power in society; they have been most used to reinforce
the transmission of a Message that mobilizes collective behavior. Designers

‘manipulate public and private images so as to guide self-organizing urban activities,
and to reduce friction, conflict, and other hindrances to growth. Their function

is less central or immediate than that of the politician, banker, doctor or tech-
1010gist. It is rare that competence in design will trigger a revelution or the
dissolution of a public enterprise. Therefore, society will normally attach tess
prestige to the design professions than these others. Design skills are more like
the butter on the bread - desirable but not essential.

As soon as a society becomes involved in a face - catching up or keeping

- ahead - the ability of designers to manipulate the physical environment may put
them into the same league with the promoters, politicians, and leading educators.

| They are only able to improve efficiency but also to persuade citizens, tourists,

} and customers of the quality of exported services or products. What Talcott

f Parsons suggests is that the designer—as-cu]tha1~hero is as likely in such

3 situations in the future as the hero role was for Einstein, Edison, and Carnegie

d ina historwaounded upon advances in science and technology. Other members of

; the affected profession bask in ‘the Timelight as surrogate-heros.

3 When societies are retrenching they are inclined to be more skeptical about

i intangible values. Money is scarce so it becomes a primar%fcgngl??ﬁation in

judging the worth of a skill. Most of the monetary value/accrues to the individual

as income, -but the income comes at different times in the career for different
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kinds of professions. The most sensible way of comparing degrees is to compare
their present value at the time they are granted. In this procedure all net
income streams to be anticipated on fhe basis of current income scales are dis-
counted to the present. Designers tend to be different from most other pro-
fessions in that they are trained in professional offices for several years before
they advance to full professional standing, and they are paid technician's wages
during that period. Thus deferment of reward for effort spent in study extends
two to five years beyond the academic degree, a feature rarely encountered in
American business, law, engineering or teaching.

Based upon income data available in the 1960's (the same/tnat set the expecta-
tions of present design students when they committed themselves to their present
careers), the income stream in architecture (the only one of the design professions
to be compared) found by Mary and John Peterson,8 shows that at an 8% discount
rate the present value of a new M. Arch. degree is $77,000 to the holder. Because
many M. Arch. recipients teach this is less than the B. Arch. at $83,000. These
findings put architecture ahead of the biological sciences, education, social work,
and the bio-technical professions related to medicine, more or less equal to the
engineering fields but less than physics, chemistry and mathematics and much Tess
than medicine, dentistry and law. o

The conclusion to be derived from these expectations is that in architecture,
at least, the flow of new recruits will not be deterred by better information re-
garding income expectations. For landscape architecture, which suffers from being
a compromise with the biological sciences, there might well have been a continuous
deflection of the most cdmpetent, broadly-educated students away from -the field in
the past. This situation is only now being changed by the attention paid to
~ conservation and ecology in landscape architecture. The returns to landscape
architecture in the form of personal income have been poorer, despite evidence of
a somewhat greater social investment in the degree. Because of the great scarcity
of planners, the same kind of piecemeal evidence regarding employment suggests
that planners are rewarded earlier than architects, thus contributing heavily to
the present value of an M.C.P. degree and resulting in a worth of 15-25% greater
than the M. Arch. Graduates of misceilaneous design curricula are treated like
poets and ministers of the gospel - they must marry well in order to live well,

8 John and Mary Peterson, "What Educations Means to Architect's Wallets",

American Institute of Architects Journal, March 1966, pp. 52-55.
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or else draw upon inheritance. Only a few hit the jackpot of fame and fortune
that all hope will come to them; otherwise their existence is hand-to-mouth.
Changes in Role and Income Expectations

The profession under greatest pressure for change is landscape architecture.
Its members have a new role to play as guardians of the health of the natural
eco-system, and as advisors on issues regarding when and how to intervene in
on-going 1iving processes. At the moment this role responsibility is in conflict
with the job status of the practising landscape architect. He is rarely able
to achieve a supervisor's level, even over other landscape architects, but almost
always reports to engineers or architects. Accordingly few landscape architects
reach top income levels. Moreover, until very recently (say 1972) only twenty
to forty percent of the land developers in North America felt the need for the
services of landscape architects, even when there was experience with collaboration.

Nevertheless for community recreational purposes and in government of all levels,
In those roles the elements of professional

quite a few new openings are appearing.
training based upon natural science and technology are in greatest demand; in

government services and large scale consultation the activity of "environmental
Albert Fein's recent study of the landscape profession

nlannear! di¢ haina faormulatad
planney 1S heing Tormuialed.

suggests that environmental planning could split off in the late 1970's just as

{ city planning and regional planning did during the 1920'5.9
The situation for planners is very different because there have been thousands

of unfilled positions in the country - several times the number of professionals

produced by the graduating classes of the planning schools. 01d time planners

grumble that the "kids" are pushed into respansible posts years before they are
reédy; Tha reasons for this condition can be traced to: '

1. Demands on the part of the Federal Government that its grants to com-
munities or regional authorities be made part of some integrated plan for develop-

ment;
2. The need for planners to lay out proposals for new growth whenever the

regional economy is expanding; _
3. The need for projecfs that produce jobs or some special impact when the

economy is shrinking;

? Albert Fein, "Summary Report of the Study of the Profession of Landscape
Architecture", Landscape Architecture, October 1972. It includes recommendations
for the expansion of the responsibilities undertaken by the professional,

even to the extent that the name would be changed.
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4. The acceptance and widespread use of longerange planning in corporations
as well as in some operating departments in Washington, and therefore a corresponding
increase in understanding of the methods of planners for introducing relevant
considerations into the power structure° Thus generalist-planners are increaéingly
required.

Thus the planners find their field opening up into several directions sim-—
ultaneously, each of which demands a more than the specific skills of the pro-
fession and requires much learning~by-doing on the urban and regional frontiers.
Many new graduates spurn all the known directions and seek to carve out new niches
for themselves as organizers, advovates, and unique specialists, The great dis-
crepancy between demand and supply left a kind of vacuum that drew in the older
design professions as well as englneers, polltlcal sc1entlsts, geographers,
sociologists and a miscellany of others into posts originally intended for "planners"
Most planning schools have expanded, and quite a few new teaching programs have been
organized, but the vacancies will probably continue until the end of the decade.

When landscape architects move into planning in the future it seems likely
that they will be a531gned respon51b111ty for land development on local, conmunity,
and regional scales. It does not matter whether they have been educated to do land
development, as no one else avallable has been trained for it either. Many errors
can be prevented by bringing together multi-disciplinary teams, a technique that
will be employed increasingly for the more important projects that do not have
too much pressure to get into immediate operation. In these instances the pro-
fessional will spend most of his time in working out land development strategies,
rather than taking the more classic approaches to design which depend upon maps

prepared for subsequent implementation.

When architects move into planning they are most likely to become involved in
urban redevelopment. Initially these tasks range from community organization and
advocate planning to traffic planning and urban design, but architects work up to
general plan studies within a few years of work in an agency. Ten years out of the
university it is impossible to discover who was trained for planning and who learned
it on the jeb. Over the next few years it seems likely that a majority of the
posts will be filled by architects, primarily because their supply is so much
greater than that of any of the other partially relevant degree holders.

The graduate schools see increasing evidence of recognition by the young pro-

fessionals with B.L.A. and B. Arch. degrees that "planning'" constitutes a ''wave of the

future". They come back to the University to study urban design or as many planning
courses as they can. There they find themselves competing with engineers and social

scientists who see the same opportunities for useful and increasing employment.

10 Stefania A. venbow and Thomas E. Nutt, 'The Current State of Planning Education',

ALY Journal 39, May 1973, pp. 203-9, "Prospects for Urban Planning Education',
Ibid 26 July 1970 by Nutt et al.
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The other major direction for the professional designer is one that has
hitherto been most distant in role-playing fantasies in the studios but is
being brought closer by a further development of the socio-political environment.
It casts the designer as an "organization man". Many top professionals observe
already that the "office", or firm, works increasingly at the interface between
building and manufacturing organizations that are growing in complexity and
clients which are either other corporate types or technically competent govern-
ment departments. The following diagram portrays the typical situation to be

anticipated:

Design Firms,
: Brokers, and
Builders & Manufacturers Consulting Agencies Client Organization

;
]S

A pithy, unwritten rule among management consultants recognizes that although
the opportunities and challenges are greatest at the interface between the organ-
ization and its customeré, those who work at the interface frequently get squeezed.
Bankruptcy rates are high in those activities. Thus they find the Tow morale of
the design offices completely understandable - those are men who have lost control
over their Tives, feeling they must submit to the philistine demands of entrepreneurs
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or the prosaic, unimaginative requests of builders and manufacturers. But what

is the solution? How is appreciation of design enhanced? One way of dealing with
the interface problem is exemplified by the law profession, where an important
fraction of the members of the bar will serve as counsels within an organization
and will identify with its fortunes enough to comnit themselves to moving up

the promotion ladder to the top posts. Law firms deal with counsels of clients

and counsels of government agencies or of private organizations. If the architecturall |

firm should do this, it would deal with in-house architects who served both clients
and builders, with the result that fewer mistakes and greater refinement would
show up in hospitais, office building, production facilities, and land plans.

An alternative possibility is to merge the designers with other consulting
professionals - engineers, economists, accountants, and investment analysts as
well as specialized lawyers, in order to offer a complete package. A promoter
could then order almost anything from a new line of products to a recreational
community, and the multi-purpose firm would make all the arrangements - for a
commission and a share in the profits. A few such multi-professional firms have
been formed in the past decade; they are expanding but have much to Tlearn.

The maior consideration that prevents a designer from following the lawver is
the image he has created of himself as a professional. Good design, like good
science, was held to be above politics. When that naive tendency is overcome the
special skills of communication and synthesis he has acquired can be as useful as
"those picked up in law school. In a fast moving cosmopolitan world the designer-
president of a large organization should have a competitive advantage over an
engineer-president or a counsel turned president. Success in reaching the top,
however, depends much more upon a man's stamina and his ability to educate him-
self on the job rather than upon the cu%ricu]um in the school he attends.

Income rewards for organization men tend to be greater than for the present
range of design jobs. 1In government these benefits are obtaihed earlier in life,
é]though at the expense of opportunities to reach the very highest pay scales
later. ATl these factors must be taken into account when viewing income prospects
for a profession as a whole. Therefore, primarily becausé their social roles can
readily be expanded into these organizational intérface positions, the present
value of a degree in any design field but that of industrial or product design is
1ikely to be even greater than expectations based upon current salary range. The
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opportunities that the bulk of the design professions can move into are not those
open to technicians - narrow, repetitive, and unimaginative - but those requiring
~the generalists and synthesizers that are now increasingly attracted to the schools.
As compared to other professions and disciplines - overhung with surplus graduates
and more restricted in problem-solving skills - the outlook for the design pro-

11

fessions is strongly encouraging!

The New Tasks

Novel designs are rarely ever produced to meet some critical social need;
they most frequently spring out of some new technological capability as applied to
an exceptional opportunity. A stream of imitations usually follows. Some of them
are clumsy compromises with the past but most tend to be superior in detail to their
progenitors. Therefore, innovation in design may be confidently predicted on the
basis of the major breakthroughs that have already begun in technology, social as
well as physical. Occasionally relatively tiny developments, as measured in
dollar value or headlines, may add another dimension to design. The 1ist that
cannct be complete because it is evident that much move remains to be invented
and synthesized in the forseeable future than has been accomplished in the past.
How will the financial resources, the time, and the expertise ever be assembled for

the exploration? Certainly post-industrial society seems to be a prerequisite for
crossing new frontiers.

follows

D

1. Aquatic settlement. The earth has much more marine surféce than Tland.
Yet designers have been diffident about seeking solutions to the design of eco-
systems and communities tnat occupy the surface of the sea. As a result of the
coastal engineering work, as well as f]oating platform design, the basic engineering
required for human settlement of the seas is sufficient for architectural designers
.to explore the range of alternative forms. Well on the way to realization are
the energy islands, super-ports, and marine industrial complexes. Next should
come resorts, village scale cong]omerations,ftowns, suburbs, and satellite cities.
‘Since the resources in the sea, and below the deep sea, are too thinly distributed
to support urban populations, most of this devé]opment will occur in and around

1 Gerald M. McCue and William R. Ewald, Creating.the Human Environment, (Urbana:
University of I1linois, 1970).
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major coastal metropolises where aquatic settlements add to the variety of
residential environments offered to persons gaining their Tivelihood largely

from land-based occupations. (The we11-pub1icized underwater program will be much
less significant, resembling much more a camp-like environment for thrill seekers,
“similar in purpose to mountain climbing huts above timber 1ine).

~

2. Around-the-clock space sharing. The communications satellites and the
jetcraft will keep 1nter—metrobo11tan services going around-the-clock. Thus far
they have only affected the airport districts, but in the future the central

spaces will have to introduce the kind of time-sharing that is already familiar

to users of computers. The bio-rhythms built into the physiology of plants,

animals, and humans then become basic data for designers. The use of light for
dynamic imagery at night (as in Las Vegas) has barely begun. The cityscape should
become much more colorful and moving than anything we have known to date, but

still incorporating many convenient niches for those who do not wish to participate
in the "big scene". A major'support to be added should operate in the early

morning hours when non-establishment types (computer programmers, musicians, artists,
users of low cost flights, newspapermen, television production staff, students, etc.)
move onto the streets to produce another kind of urbanity. This component of the

city population will be joined by a group that work with the world markets, especially
those most active on the other side of the world.

3. Interestingness and fun. These are two dimensions of human behavior much
more demanding of creativity than the "basic needs" of food, shelter, love, etc.
Desigrers cannot depend upon the voiced !perceptions" of the users, and their
proxies, the clients. Designers must design new contents for the environment that
remain interesting because they tease both .the senses and the intellect. They must
invent places that are fun to be in. It can be argued now that creative play,
drawing upon wide-ranging stimuli, expands one's experience or repertory for action
in a novel social setting - an asset that can be drawn upon later whenever one is
subjected to stress. This approach to design transmits apparently non-utilitarian
information in such a way that it is cheerfully accepted and imparts continued
motivation to learn. 1In most respects desighers must explore ahead of the behavioral
scientists. Through a mixture of observation and experiment they discover facets of

behavior the existence of which is only suspected by the speciaTists and for which they
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have as yet no terms capable of producing adequate descriptions. Many such
experiments can be carried out with "tentative" structures, USing light demountables
and inflatables and the information can be displayed from slides, tape, and film in
readily portable packages. |
4. Completion of the urban transition. Becoming vaster than any of the other

agenda are the full implications of the population explosion in the villages and
towns of the world. Until these people have been mobilized by modern city-based
institutions little hope exists for their social and economic advancement. For

| 90% of the future population it appears that this will mean finding a new home
in an urban region and working in a highly organized milieu - construction site,
factory, market place, office, studio, etc. Over the next three generations at
least ten times as many buildings must be put up and furnished for occupation as

are now in existence. The challenge also requires the design of new eco-systems that
allow men to live comfortably together in relatively high'density along with plants,
animals, stationary machines, vehicles, and automata. The potentials for designing
effective recycling systems are extraordinary, reaching into the synthesis of new food
products and tastes, as well as clothing, furnishing, and housing. Even though a
suiTicient set of tecimoivgies nas been created to handie a transformation of these
dimensions, designers have not yet had an opportunity to fit together more than a
. few pieces at a time. City pTanners have the biggest challenge, since the Indian
sub-continent alone will probably need a hundred metropolises the size of Tokyo before
“the population can be brought into equilibrium, and the scarcity of resources in the
world during the next three generations will require substitutes and economies that
result in strikingly different urban design. New solutions will be required at every
scale - from micro-artifacts, such as personal, built-into-the-body telephones created

by bio-engfneers, to the traffic circulation sysfems for a megalopolis as evolved by

§ regional planners.

The Social Utility of New Designs

: Design philosophies, particularly the cosmic world views favored by working

3 intellectuals, have not yet recovered from the sudden c611apse of the beaux arts

z outTook. Students of the 1970's, even the most cynical of them, are enthused by

M their interviews with the great men of the profession, though they had to admit
f‘that what they sensed could not be called an achievement of a holistic philosophy.
i‘They are picking up flashes from an unusually effective personality - the kind
f:they would Tike to cultivate for themselves over the next several decades. They
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are able to detect the flaws in the verbal assertions of the massive egotists,
whose names are still dropped in casual conversation the way the éious call
upon the saints to defend their every ¢laim, but they find no new guiding principles.
Nevertheless the search goes on among the most énterprising. The methodology
of the design process is brought out intc the open and scrutinized, in the manner
of the investigators of artificial intelligence. The theory of signs (semiotics
in America, semiologie elsewhere) and latest concepts of linguistics are debated.
The philosophic sophistication in the leading design schools exceeds that of the
departments of natural science because the need is greater. Some seek a language
that distinguishes the basic elements, Tike the physicist's particles, the
chemist's elements, and the biologist's sbecies, while others Tlook for internal
consistency that will generate defensible proposals, and still others wish to
formulate economical ways of discovering the covert data and secret agenda in
social situations that often make the difference between a viable design and a
sterile imposition. If there is a missing ingredient in all this cognition about
future design theory and philosophy, it has to do with the politics of pluralism -
city planners have been concerned, but much more at the level of action than the
resolution of intellectual difficulties.

Some students, even an occasional faculty member, will put on the mantle of
a revolutionary for a few montis at a time, and participate in groups dedicated
to tearing down the "whole rotten system". Soon, however, they are intimidated by
the qulf that lies beyond, should the system actually collapse. What are the
principles for constructing anew? As designers they would be called upon to lead
the reconstruction - even at this stage, when existing systems are to be ripped to j
shreds, they are sometimes asked "What is your program?" The more intelligent realiz
they have none; neither Marx, Mao, nor Che were designers, so  they have no blue- é
print to borrow. Quite a few progress further when they join a seminar aimed at %

setting up an "intentional community" that has achieved partial consensus about an
environmental ethic for dropouts. When put into practice, however, it usually
appears that the economics of community life, isolated in the redwoods, fruit
orchards, mountain‘valleys, or warehouse districts on the wrong side of the railroad
tracks, have been badly miscalculated, thus calling into question the_ethica]

consensus that had been reached.]2 The grapevine that carries reports back from

the communes leads us to believe that few architects lasted more than a summer,
12 Patrick W. Conover, "The Potential for an Alternative Society", The Futurist 7,
June 1973, pp. 111-116; Lea Adamson, Phil Armstrong, Jack Fleck and Larry Kozimg

"Urban Communes: A Study of Group Living in Berkeley, California", Institute of
Urban and Regional Development, Working Paper 208, February 1973.




Meler g3

but the artisan-artist, who for long periods must present his wares at street
fairs, becomes the mainstay of the group. The social designs have much greater
variety than any single person could imagine - each of them containing major
deviations from custom, many of them on the wrong side of the particulars of the
“Taw. Virtually all are parasitic upon the urban economy, with quite a few living
on relief checks and food stamps. The ethical philosophies that are evolving
appear to be existential sub-assemblies ofygﬁides for behavior.
About five years back it seemed that the landscape architects and the

tiny splinter of planners and architects that had somehow acquired a fair back-
ground in systematic biology would be more relevant. Ecological thinkers were
evolving a public philosophy that would guide their value judgments. They had
some unusual spokesmen in both Huxley's, de Chardin, Waddington, Dubos, the
Bulletin of the Atomic Scientists, the Conservation Foundation, Nature Conservancy,
and hundreds of effective disciples as advocates. Scores of voluntary organizations
were formed; in California the Sierra Club became a kind of established church.
The principles of Tiving with Nature without destroying it make a good deal of
‘sense, as does the argument that ecosystem impacts should be gauged for both

the long run and the short run before intervention in Nature. The possibility
existed that the}]anguagé of macro bio-systems could be translated into terms
understood by the other architects and planners, and a new guiding philosophy
emphasizing participation in the preservation of the living systems would arise.

In recent yeérs, however, schisms have developed in the ranks of Nature -

worshipers. For a few evangelists the wilderness became the highest good, while
others took extreme positioms favoring birds, fish, and even insects over people.
Consensus was lost, particularly among the scientific contingent. Then, from a
totally unexpected quartér, pleas to "save the Bay", "save the air", and "ban -
DDT" that might be expedited by alternatives put forward by designers were
shown to be promoted at the/pgéﬁegﬁg %Eetnﬁeducated - who rated the improvements
to be obtained at the bottom of their list of priorities. Ecological imperatives,
as translated into policies and designs, almost a]wéys favor the relatively educated
and financia]]y‘secure at the exbense of the poor, so the equalitarian instincts
of younger professionals, in particular, are being violated. Some difficult
tradeoffs will be necessary, and the compromises will be painful. The responsible
designer will have to balance what he learns about the subtle inter-relationships
in the ecosystem against his sense of social justice, recognizing that secondary
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and subsequent effects of policies on the socio-economic system are quite often
larger than the intended direct consequences. '

There remains to be created in the more distant future, perhaps taking an
eloquent form in the late 1970's, a synthesis of the long term requirements of
the social system with the "spaceship Earth" ecosystem constraints. It can be
spelled out at present only in the most utterly simple terms, but the relevance
to design is evident.

Consider the example the designing of an utterly new capacity into the
environment at little or no cost to existing capacities. This would' be regarded
as a useful innovation. That extra capacity would stimulate, or merely permit,
a number of extra social transactions, usually of a participatory kind. The
extra transactions, once they had been repeated several times, would set up new

P U S

bonds, either between people or between men and sites. Some of the new bonds
would be mobilized into new organizations, or they would add a new capability to
existing organizations. Such organizations provide a means for people to cope
with the unusual stresses presented by the environment; they enable people to
cope noticeably better than before. The added coping mechanisms make the social
and physical environment more healthy in positive mental health terms. This is
a constructive public health approach to the environment that goes beyond inter-
vention in order to stop the vector of an epidemic; it aims at contributing com-
ponents that enable us to grow a new generation of somewhat better people.

One can be still more explicit about "environments that grow better people".
Urbanization stresses arising from too many messages affecting too many personal
commitments, so that human capacitiés are overtaxed, are building up. People
thrive on improved communications and enlarged responsibilities, enjoying it up
to a satiation point - it is the occasions beyond this point that irritate,
exhaust, and destroy. Too often people subject to urban stresses use land as a
buffer; they create space-consuming life styles in their preferred retreats
based upon avocations involving horses, boats, swimming, golf, gardening, etc.
An increasingly important task for the landscape architect is to find ways to
accommodate a maximum variety of these 1ife styles with minimal conflict between
them, while the industrial designer, architect, and city planner can design

|

protective interfaces in the metropolis that forestall the demand for land on its

periphery. , j
In an affluent society like that of North America, where funds for innovation @
exceed by far those available elsewhere in the world, designers have more
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opportunity to innovate. Because urban income levels reach benchmark points one
to three decades ahead of the European (two to five decades ahead of Latin
American), the professional designers can borrow relatively little from elsewhere.
The North Americans are cast in the role of pacemakers, whether they like it or
not. They are forced by circumstances to take into account the requirements for
social justice as well as responsibility for continuity of the eco-system, so the
philosophy they are groping for may well be called environmental humanism. The
formulation of a practical ethic that is internally consistent is one of the
current tasks that it must undertake in concert with others in the learned pro-
fessions. Fortunately the new generatfons of designers are drawn from the

whole world, and the calibre of the recruits is rising, so the chances for
avoiding a parochial resolution of issues and reaching a fundamental formulation

are good.

Y e
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VUANTED: A TECHNOLOGY FOR DEVELOPMENT OF PRIMITIVE ECONOMIES

By T.K. MOULIK
Social scientist

Although there is a great deal of controversy in the matter of the
precise role that economic development cught to play in the ultimate goal
of human well-being, it is one of the dominant concerns of governments in
all the underdeveloped countries. Generally the underdeveloped countries
seem o be committed to economic development as a desirable and essential
phenomenon vhich is essentially perceived as the process of increasing
material comfort or raising standard of living of the people. This implies
that the essential task of the govermments of .mnderdeveloped countries is
to assure adequate production of goods and sevrvices in the first place in
order to make possible their distribution among the population. It is, in
this perspective, a rapid rate of technological progress that offers most
hope of economic development of underdeveloped arecas. But, the fact that
the large majority of the population is occupied in the rural sector of
undardavelonzd countries, and since it may be argued that the traditional
non-mechanizad methods of production have absorbed whatever improvements
are pessibla in the process of being in use for a long time, the main
thrus: of tachnological progress must be directed in the service of the
rural majority. Such a technological progress cannot be independent of the
techniques chosen now. he use of particular techniques today might determine
wheth=r the possibilities offared by such methods can be profitably used in
the lonr run to achieve the desired goal of economic development.

s, the crucial problem is one of choice of appropriate technologies.
Y c2 is often extremely difficult involving both technical and non-
a-'~7 alements and therefore creates a dilemma.

\is stage, I must state that although my main theme today concerns
v in the field of productive activities, it does not undermine the

other institutional and organizational technologies related to

are and public administration. What T am interested in is to
a2s2 later types of tzachnologies as a backhround factor closely
with the econony.

Though my interest i1s in the larger problem
appropriate produciive technologies in underdeveloped countries,
observations pertains to the primitive economy of Papua New

SOURCES O TECHNOLOGY:

Therz .is hardly a volume on economic development that does not relate
the advancenznt of modern technologies with the experience of Western
industrialization. In fact 'modern technologies' and Western 'industrialized'
countries are almost synonymous. For the underdeveloped countries which aim
to modernizz their traditional economic structure through introduction of
new technologiss, the very example of economically developed nations,
particvlarly Western industrialized nations, becomes the obvious source-place

to loo: for advanced tachnolozies. In the former colonial areas, however,
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‘the choice for appropriate technologles for economic development is severely
restricted in the sense that alternative examples are not examined or
experimented, simply because'colonial power generally lacked planning and
lacked also both the ability and the will to control the allocation of
resources on more than the smallest scale. However, few authors openly
‘'suggest that the underdeveloped countries need to reproduce the same
political, social and economic atmosphere which was enjoyed by the developed
countries during its period of most rapid progress. It is neither possible
~nor desirables
But inspite of the general understanding that the reproduction of the
same historical experiences is virtually impossible in almost all developing
countries, the implication lingers in the form of assumption that sufficient
technologies exist in the developed world to meet all the needs of the
- developing countries for many years to come and what underdeveloped countries

need is merely the transfer of technology.

There is perhaps some truth in these views, but also fallacye. The
fallacy arises from the fact that little scientific endeavour has been
directed to discover advanced technologies which are suited to the factor-
proportions and socio-economic structure of underdeveloped countries. So,
in many cases sulitable alternative technology is not available for particular
needs of a developing country and often suitable techniques designed to
meet the needs of the industrialized developed countries are chosen to be
applied. The results, of course, have been both disastrous and unpalatablee
TRANSFER OF TECHNCLOGY:

Let us, for the present, assume that there are some technologies in
the developed world which can and should have to be transferred to
underdeveloped areas. What are these transferable technologies? How much
of it can be transferred and how? Finding answers to these questions quite
clearly involves the problems of transfer of a modern technology evolved
over many years in developed countries into an alien environment of
underdeveloped areas. I need not enter in this place into a detailed
discussion of the complexities arising in the course of transfer of advanced
technologiés into a less édvanced society. This problem involves not only
economic and enginecering consideration,.but also social, political and
psychologicél; it has received in recent years much attention by various

*

authors. At the risk of being tautological, let me briefly mention two

critical issues which make the transfer of technology difficult and

sometimes even an impossible task depending upon the types of technologiec:-~

3 Lo See, for example, Chapter 7 of Human Resources for Industrial Develcn-

3 ment, Geneva: ILO, Studies and Reports, N.5.71, 1947, pp.201-217; V. E. loore,

| Industrialization and Labour,New York, 1951; Robert E. Asher (ed.)
Development of the Eper~ins Countries, The Brookings Institution,

- Washington D.C. 1962, pp.126-31 and Kenneth Berrill (ed.) Economic Developmaont

- with Special Refercnce to East Asia, Macmillan % Co. Ltd. London; St. Hartin's

. Press, New York, 196k, pp.336-87, 389-90
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Firs:. modern technology depends both deliberately and instinctively on
requirients and factor endowments in industrialized countries and
consequ:n*ly they are basically labour-saving and capital-intensive
devices. 2, This means that these technologics are typically suited to
an enviroument with large markets, a relative abundance of capital and
entreprencuvrial and managerial skills, and a shortage of labour., The
present factoreendowments in the underdcveloped countries arc just the
opposite ciaracterized by abundant or even redundant labour and severe

>

scarcity <7 capital and skilled manpover.

Secondy, mcdern technologics are éa@ﬁhlly associated with urban-industrial
model of society based on the immediate~family unit with a strong urge to
attain ever-increasing standards of material welfare (that is greed and
acquiriti e instinct) and committed to a strictly disciplined and punctual
way o. li. 2 z3 demanded by the urban-industrial technologies. It is also
assoc 1:0. with an impersonal monetary exchange economy and a strong

sense ~' ‘adividualism. On the other hand, the developing countries are

predo ~ .~ Ly rural with a distinctive village way of life based on extended

Tamil: - .2m, with traditional social and kinship relations and obligations;
where > 5 are relatively few with no vulgar craving for material possession
reguls .. :77zctively by social sanctions; where there is no sense of urgency,

effic s and high speed activity of modern industrial lifej and the
day=*: -2+ 1ile is not characterized by impersonal individuwalistic exchange

relat: i~ tes, :

Altronzh it is probably a caricature to characterize modern technologies
in a 72w “»cad strokes, it definitely shows the enormous gap between the
environnen:s of developed countries and the under~developed world and thus
one can finagine the complexitics of the problem of transfer of technology.
Exampl2s -7 such complexities are not wanting. A wide variety of cases has:
been mr2s2abed by Goldschmidt Se which needs no repetition here. However,
the s»=~"a" sisuation of a 'primitive' socio-economic structure of Papua
New G~iene :syides some extreme examples:

"t2 <7 the revolutionary technological innovations brought into the

" subs’ :i2nia-affluent tribal communities of Papua Néw Guinea by the_Western
Color = nwers is the capitalistic exchange economy‘based on money., Lven
after = ".ong veriod -of contacts, the indigenous response to the incentive of

monzsy-¢enany has still remained to be a partial commitment, especially

among iz »ural majority. The dependency of the average Papua New Guinea

villag s on cash economy has risen over the years, but notto the point

wherz “"v sannot choose to retain or to change their traditional social
2 e s . .
° . Singer, "Obstacle to Economic Development in a Nom =
Schur ~"-2ian World", Sociol Research, 1953.
S0

LR

» 5 R. Goldschmidt, "The Inter-relations between Cultural Factors
and %" - \iguisition of MNew Technical Skill" in B. F. Hoselitz (ed) The

-

Progr-~s ~7 Uaderdeveloped ireas, Chicago, 1952, ppe.l35~-51.
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and economic organizations and values as against those demanded by the
capitalistic cash economy. At the best, cash is only supplemecntary to
subsistence economy. In other words, "love of money" could not dissolve

what stood in its way in Papua New Guinea villages. Instead,given
subsistence affluence, the traditional institutions and customs (kinship
obligations and social sanctions) often reinforce each other in excluding

new ideas and creation of new wants through "demonstration e€ffects" in the
sense that earniﬁg of more money or acquiring or consuming more wcalth for
‘peréohal satisfaction after a relatively low socially approved level becomes
meaningless. As a result, a large portion (varying between 30 to 60 per
cent) of cash crops (coconuts, coffee) are left unharvested or unexploitcd;
_w1th a low level of demand~-ceiling for cash-expendltures (an average cash
expenditure of $A2.50 per month per consumption unltla family as against

the average monthly cash income of $4,50 per conuumptlon unit), the
backﬁard-sloping supply curve of efforts start to operate at a relatively

low level (an average 3 man hours of labour efforts per adult per week

into cash-earning activities); for the few entrcprencurs who invest mbney
into business enterprises (most commonly trade~stores and trucking busincsses)
monetary proflt becomes the secondary aim, while the primary aim is to earn
_prestlge by sharlng the income with the kins in the village or simply by
owning the trade store or a truck and ébllglng kins (by providing a free

ride in the truck and giving away trade goods) and thus ultimately ruining
the buéiness completely; and because of the lack of mechanical knowledge

and cost of repairs, the business trucks arc driven without any maintenance
and care until they become unscrviceable and then rejected as junk (avcrago
life for an indigenous-owned vehicle is two years). On the other hand,
those entrepreneurs whose sole aim is to obtain monetary profit from
investments has to undergo considcrable social costs and scvere social

to

sanctions which are not always easy to live with,
The purpose of tais long list of adjustments is to show that whatever

it be that we may care to_designate a modern technology, that it cannot be
transferrea, like a stock of raw matefials, from advanced countries and-
applied to the situation in underdeveloped countries., Modern technology
has to be adapted to the factor endowment and socio-cultural volues and
structures of the underdevelopéd'countrics.

ADAPTATION TO MCOLERN THECHNOLOGIELS:

A country's capacity to adapt modern technology depends on its techno-

economic resource base, domestic stock of skills (not only technical skills,
but_also manaaerlal and entreprcncurial skills), and the complex of

1
o 35’% T, K. Movlik, "Money, Motivation and Cash Cropping in Papua New
New Guinea Research Bulletin, The Australian National University

Gulnea

Press, Canberra (forthcoming).
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cultural and religious values and social structures. Obviously, changes
or modifications are needed on all the above-mentioned varizbles in order
to adapt modern technologies in a developing country. But adaptation is
essentially a two-way process meaning that a change or modification is
also essential at the other end, that is, the modern technology. This is
the peint often overlooked by many who, out of their over-~enthusiastic
ethnocentrism justified by the attainment of a wealth of material satise-
factions, are so convinced of the virtue and superiority of the modern
technologies and rules of life in the developed countries, cannot conccive
the future of underdeveloped nations except as an effort to abolish or change
the traditional socio-economic structure and valuese It is not that they
are now aware of the consequences of technological fever, but they do not
really believe them and therefore continue to delight in any mecchanical
improvements. There is almost a paranoid concern of such people with the
absence of a discouragingly long list of 'pre-requisits' for economic

development in the underdeveloped nations, which range all the way from

adequats transportation facilities to basic psychological attitudes and
soclal values and structure. Such a realization, however, brings in the
inevitable 'chicken-and-egg problem' of decision-making rather than a
comprehension of the total process of adaptation involved. The decisions
arise out of this model is, either the change in social values and
structure must he accomplished first or the modern technologies should
have to be introduced first to produce those changes. It 1s assumed that
either the underdeveloped countries are so strongly committed towards
economic development model of the Western industrialized countries that
the desirable social changes will be produced somehow or once the modern
technologies are introduced acculturation will take place by creative
adjustments and alterations of social structure and values. There is
perhaps some truth in these assumptions. But it is often overlooked that
strains and tensions are often so great that modern technologies are
‘rejected, or the social and political costs are so great that innovations
are fended off; where the innovations are imposed and the society cannot
reject, scrious social disorganization results. It is true that without
tensions and imbalances, technological progress is impossible and in a
certain sense 2ll innovations produce tensions. DBut it poses the most
tortuous problem in any pregramme of purposive technological change: How
much of the imbalances and tensions will be endured before it succumbs?
How deep are the commitment of the underdevelopbd countries to econcmic
development and what sort of economic development? It is thercfore

important to view the adaptation of modern technology by the underdeveloped
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countries from the perspective of the members of such a society, and
especially of those that are involved in bringing development abouts
There is a lack of systematic attention to this aspect of the problem,
For the newly emerging countries, economic development and techno-
logical progress is as much a process of building a nation politically
as to raise levels of living. Mobilizing and involving masses of people
in the modern productive processes i1s not simply a function of the
accumulation~and-saving construct but involves social and political
compulsions and compromises. However, inspite of differences between the
deveibpiﬁg countries, there are some common elements in the overall
national'aim or aspirations about the shape of the future as envisaged
by the leaders of these nations. Essentially, the plans of economic
development of the underdeveloped areas are crucially rooted in the
interrclated aims of political sovereignity, military security, and
economic indépendence through mass participation in the productive
activities with equol opportunities and egalitarian distribution of
wvealths This.is, in many ways, reversing the order of history of
classical economic growth of the present industrialized countries,
The underde%eloped countries aim to avoid the uglincess, abuses, mistakes
and sufferings of technology~god of the industrialized countrices from the
very beginninglrather than hoping to repair the damage in the endo In
search of material wealth they are desperately trying to find both a
better and more genuinely indigenous answer to the problem of economic
growth than the presently advanced nations has provided with its mod,
supertechnolized, polluted and sqgualid slums, with its drcary, grimy and
hopelessly overcrowded citics; and its depopulated, dehumanizcd or defacced
countryside. They'often express their resolve to modernize their countries
without lesscning the originality of their own pariicular traditions and
modes "0of behaviour which are useful and valuable. TFor example, Papua New
Guinea leaders' vision of gbod society is to prescrve the traditional
values of egalitarianism, kinship-ties and obligations,. 57 Prescrving
some traditional values and social structurcs does not necessarily mecan
to go back to the idealized and glorified 'noble savage past'. What it
means is selective changes and adjustments and a greater inventive eflort
rather than a slavish imitation of the urban-oricnted advanced technology.
To achicve these aims of economic development of underdeveloped countrics

it calls for developing new technologies which usually do not have exact

de This was emphasized in the lecture given by the Chief lMinister, lr,
i el Somare of Tapua New Guinea to the Economics Students Assosiation

Michael Somare of Papua D

of the University of Papua New Guinca on HMarch 19, 1873, Thege aims ware

also endorsed by the Housc of Asscmbly of Pupua view Guinea.
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counterparts in advanced countries, The process of adaptation of advanced
technology by underdeveloped countries should then involve, not only changes
in social structure and values in the adapting countrics, but also
modifications of modern technologies and invention or development of newr
indigenous technologies suited to the needs and aspirations of the less
developed countries,

INDIGENOUS TECHNOLOGY: THEL ULTIMATE GOAL:

Perhaps, I have over~stressed the difficulties of transferring and
adaptation of modern technologies in the less developed areas. There are,
of course, some technologies (not many) which can be easily adapted in the
developing world without much difficulties, especially thosc which are
simply a qualitative improvement of the existing ones but can be used
almost in the same way and for the same kind of productions, The most
illusirative example of such a technology-adaptation in the context of
primitive economy of Papua Mew Guinea was the replacement of stecl axes
in place of the traditional stone axes. Gf But the difficulty arises
when a modern technology for which there exists no approximate equivalent

in terms of skill and experience required is intended to be introduced,

Unfortunately, most of the modern machineries of production evolved in

Ve vl

the developed countries are of the second type andﬁmy emphasis on the
difficulties of transfer and consequent adaptation of modern technologics

in the less developed areas.

However, my main concern here is not just to catalogue the difficultics
of tronsfer and adaptation of modern technologies by the developing
countries but to the basic question of the selection and form of modern
technologies to be transferred and adaptede. In other words, the basic
guestion to be considered is, whether indigenisation of medcrn technologies

is possible, and whether such an indigenisation can bring about the social

o
IRV

and economic goals aspired by the underdevelopcd countries. These questions
arc directly related to the general problcm of optiemal allocation of

investment resourcese.

Choice of technology being equivalent to the problems of allocation
of resources, the important question is, what should be the criteria for
rescurce allocation in the developing countries? This is an old problem

in-economics and as such muny conflicting criteria are put forward by
& . .

° Even such an easy adaptation of an improved technoleogy nmay cause
serious social stresses and strains as described by L. Sharp Y“Steel ixes
for Stone Age Australians, in E. l. Spicer (ed) Hunan Problem: in

Teo-mytkazncalk Cwnge New York 1952, p».69~9C, In Papua Nev Guinca,for
example. 30 per cent of adult male labour cfferts for subsistience production
was roduced by the replacement of stone axes with stecl axes ereating vrobla
of utilization of citra-leisure time productively. See, for detailed zecount
R. T. Salisbury, "Fraom Stons to Stegl"Melbourne Univéraily Press 1962,
Hevertheless, the introduction and adaptation of steel axes was relotively
easier as compared to other sonhisticated machines (coze cutomobile, fuctory
machines etec.) for which there was no existing skills or knowlcdge. Y
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various authors reflecting different evaluations as regards the objectives
of socio-~economic development.7' It is not possible here to present and
evaluate all these criteria. However, considering the broad policy
objectives of the underdeveloped countries and the immediate problems of
massive unemployment, maldistribution ol wealth, widening gaps between
rich and poory and between rural and urban arcas, ever-increasing migration
of rural population to already overcrowded urban centres and a severe
shortage of capital resources and techno-managerial-cntreprencurial skills,
the choice of technologies for investment of resources must have to be
suited to the increase in the mass productivity of rural economy - that is,
mainly agriculture and other primary products and a rapid deveclopment of
labou¥ - intensive small-scale rural industries especially linked with
agriculture~supporting industries,

Apparently, the capital-intensive advanced technologies cannot meet
the requirements of such investment priorities. A new technology has to
be developed which would be 1abour~absorbin3 and capital saving, relatively
simple (demand for sophisticated skills should be minimized) and largely
directed towards production based on local materials for local uses
Since the development of such a technology would have to rely heavily on
the indigenous effort, creativity and local available resources, it might
be called 'indiéenous technology'! rather than what is popularly known as
‘intermediate technology'og° '

How can these indigenous technologies be developed? It certainly docs

not mean that epochal innovations such as electrical power, wireless,

7o See for example T. N. Srinivasan, "Investment Critcria and Choice of

" Techniques of Production', Yale DEconomic Fssays,Vol. 2, Nool, 1962,pp.59~C3
- ECAFE, "Criteria for Allocating Investment Resources among Various Fields of
Development in Underdeveloped Countries", Lconomic Pulletin for Asia and
Yar ¥Fast, June 1961, pp.30-33; A. E. Kahn, "Investmen’ Criteria in
Development Programmes', Quarterly Jourual of FEconomics, February 1953,
ppe 76=96; and O. Echstein, "Investment Criteria for iiconomic Development
and the Theory of Intertemporal Velfare Economics, Quarterly Journal of
fconomics, February 1957, pp.56-85.
8 This is the approach suggested by E. F. Schumacher "Industrialization
Through 'Intermediate Technology'" in R. Robinson (ed) Industrinlization
in Developing Countries, Cambridge University, Overscas Studies Committcee
Conference on Role of Industrialization in Development, Cambridge,
England 1965, pp.91-30,
Jo It is preferable to use the term 'indigenous technology' rather than
"intermediate teclnology's The latter is often by definition, regarded s
inferior technology as compared to advanced tecnnolopyy and thercfore advecocy
of 'intermediate tecchnologics' is misunderstood and resisted in the
underdeveloped areas on emotional grounds, On the other hand, the term

'indigenous technology' is easily identified with the national pride.
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air—trén3port, radio, modern medicines, as well as a host of
manufacturing processes ‘have to be rediscovered anewe What it means
is the application of the underlying scientific principles and
technical know-how embodied in the modern technologies to produce
simple, yet ingenious and inexpensive ways of making or growing
things,xg° Gadgifosuggested three ways of utilization of technical
know-how for the development of 'indigenous technology!':

le Transformation of existing traditional techniques by utilising

knowledge of advanced techniques but retaining some elements in
existing equipment, skills and procedures.

2o To adapt and adjust advanced technologies keeping the twin
requirements of indigenous technology, that is, relatively laboure=
intensive and suited to small-scale simple operations,

3o To conduct experimentation and research in the direct effort to
establish indigenous technologiess

Perhaps, an example of an 'indigenous fechnology' can clear the
underlying concept:

Recently, in India (particularly in the State of Bihar), the use of
bamboo instead of steel pipe in the boreholes for irrigation purposcs
has attained increasing popularity among the farmers, In this,

the bamvoo poles are coated with tar on the outside and rone is

wound round it. This procedure is repeated till the desired outside
diameter of the borchole is obtained. ‘hen the tar sets and hardens.
round the rope, a reliable and durable lining for the borehole is
obtaineds The borehole is lined with sections of these bamboo poles
recessed to fit into one another and held down by weights to keep

it water-tight. The bamboo poles are lowered to the depth of the
hole several feet below the level of water and the water is pumped
out to the surface.

In this example, there is a mixture of both indigenous traditional
materials and technologies and advanced technologies. It saved money
by using local materials in place of steel pipes, and at the same time
advanced technologies, such as pump, is utilized. Also, in the
process, local available skills to. shape the bamboo-poles with
traditional tools and equipment are utilized. This technology is
more efficient than the traditional irrigation processes in India
and opened a new market for the traditional skilled labour and local

materials needed for the technology.
-
J.Oo

D. R. Gadgil, "Notes on Rural Industrialization', Artha Viiuanz,
Poona, Indila, Gokhale Institute of POlltLC) and Economics, Vol. 0,
Mo, 1 March 196k, PPe 915,
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Application of 'indigenous technologies' are not only limited to
the utilization of primary products of agriculture, animal husbandry,
forest etco, it can be used over a much wider range of productive
activities, The priority of the agricultural development and
agriculture-supporting industries are, however, obvious and understandablec.
Other examples that readily come to mind are the manufacture of furniture,
shoes, apparéi, bricks, ceramics, cigars, baskets, weaving, pottery and
traditional handicrafts, as well as large parts of the food-processing
and construction industries (building and repairing roads and buildings),
retajiling services, truck and bus transportation and servicing of
automobiles and agricultural implements. The recent Chinese experiment
with agricultural development and small scale industries reveals the
unlimited ﬁotential for the future towards technological progress
from below centering on construction of agriculture and nature by the
masses of rural majority. Starting from small and large-scale irrigation
- facilities, water-storage, production of organic fertilizer and
forestation, full=-scale soil survey and soil improvement, improvement
and manufacture of agricultural tools and equipment, selection of higher
grade seeds and other agriculture-supporting industries, Chinese have
shown that even steel can be made by cottage industrial techniques. Lo

It must be pointed out here that there are certain sectors in the
economy which are entirely outside the technological and capital
capabilities of the local small-scale industrics. Thesc arc the
processes characteristic, for instence, of mining, oil refining, basic
iron and steel industries, manufacture of chenicals etco. But it should
be added here that while labour intensive irdigenous-tcchnologies may
‘not be applicable in the main line of production in the above-mentioned
cases, that in the complementary ficlds, such as, building opcrationg,
transporting, supplying foods and retail secrvices to the factory workers
etcoy the scope will be considerablc,

The advantages of the use of 'indigenous technologies! are that:

it would svread employment and productivity increases more widely and

11 , . . .
¢ The quality of such steel has however restricted its use to a few

goods. Also the process seemed to be physically incfficient and the

experiment appears to have been virtuvolly dropped. But it shows what

is poessible in small-scale rural industrics., The experiment is, howover,
successful in the revitalization c¢f indigencous technological thoupsht
based on self-reliance and has made a beginning of the evolution of
rural majority with myriad skillss
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develop local managerial-entreprencurial skills; it can have a decisive
impact on the levels of living on the rural majority, without causing
that lag between values and structures which often accompanies the
more sophisticated advanced technologics; it may help to .avoid the
rural-urban dichotomy that has arisen in most industrialized nations
today by reversing the historical course of, modernization «—»
industrialization =-» urbanization to a process where it ends in a
stage of ruralization of urban areas instead of polluted urbanization,
But above all, it provides the foundation stone for the eventual
technological progress of underdeveloped countries by way of expansion
of technical knowledge and training about mechanized production processes
among the masses, not just a privileged few°12° Moreover, since
'indigenous technologies' are based on selective modern technologies,
particularly, suited to local conditions, it is relatively less
depsndent on foreign experts and caplital and therefore cun maintain
the important aims of economic developmentmpolitical sovereignity
and economic independences

The directions for alternative technolozy for economic development
of the underdeveloped areas are ideally set, and perhaps all that is
needed is time and a bold moral leadershipe. Much would depend upon
how much the people of underdeveloped areas are prepared to sacrifice
for a greater satisfaction in the future. But morey than that, the
success of 'indigenous technologies'lwill depend upon political

compulsions =~ both domestic and internationale.

12. Technological knowledge born in the course of actual productive

operations has far wider scope and more immediate return than the
learning through long-term and expensive educational programmes.

This, of course, does not mcan that devclopment of educational facilities
arc not necessarys.
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TOWARDS A NORMATIVE IDEOLOGY OF SCIENCE POLICY IN
UNDERDEVELOPED COUNTRIES

By Alejandro Nadal Egea
Centro de Estudios Econdmicos y Demograficos

E1l Colegio de México

INTRODUCTION.

. Underdevelopment is used in this paper to indicate a
pﬁenomenon of global proportions which originates from the
‘infegration of the vast territories discovered in the XIV and
XV Centuries into the world economic system. The international
d;?ision of labor and the national and international structures
that emerged have been the result of this integration process.
Underdevelépment is therefore a historical and structural phe-
nomenon: it is not a stage in a diachronic, 1inéar process.

- As a logical consequence, ''underdeveloped'" societies
cannot be analyzed and understood in terms of 'developed" ones
since a given structure cannot be explained in terms of another

structure. (1) It is not the main purpose of this paper to go
into a detailed analysis of structuralist concepts. For our
bbjectives, it is enough to say that the process of economic
:and social '"development" should be defined as a transformation
of structures. (2)

“ Therefore, if a given structure has its own system for
the self-maintenance of its equilibrium, the passage from this
structure to another one, or its transformation into a different
structure is a question of capital importance not only for epis-
temological considerations, but from the point of view of the
bpolicy—maker. From the first viewpoint, it is essential to ana-
lyze the genesis of structures and their transformations. And
from the second, the policy-maker will want to examine the ways
" and means at his disposal to disrupt a given state of equilibrium
‘and start the drive towards another coherent state; but also the

| ways and means to "ride the rapids'" inherent to the sometimes
painful passage from one specific coherence to another.

It follows that the conventional approach to science policy
making which accepts a linear and diachronic stage-by-stage con-
cept of development is quite inadequate. It is no longer accepta-
ble to think in terms of "applying tHe forces of mndern science

to development". This concept originated in the idea, deeply

engrained in developed countries, that science could be used to
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achicve particular "goals": win a war was probably the firshk ex--
plicit mission given to science during this century's world cone-
flicts. Science policy institutions sprang up in major countrics
to enroll the powerful forces of science and technology in the
war effort: Canada, England and the United States are fine exaom~-
ples.(3) Researchers and technologists were called in to perfect
new weapons, means of transport, new drugs, etc. But once the war
was terminated, this approach was maintained through the imperg--
tives of the Cold War. the arms race and space competition. Even
beyond these goals, science policy was limited to the helief that
nission-oriented sclence and technologv was its only expression,
The RANN concept (research applied to national needs) recently
proposed in ‘the United States is a variant of this school of
policy-making.

The same approach was adopted by international organizations
like the United MNations, UNESCO, OECD and the Orzanization of
American States (OAS). Since in these forums the phenomenon of
underdevelopment was understood in the best Rostowian tradition,
i% is no surprise that science and technology poliey had as its
main objective the "application" of the potential or real forces
of R&D to the pursuit of developmental goals, Sclence policy, they
counseled. underdeveloped countries, wmust assign science and vech~~
nology the role to act as gap<elosing, stame-burning agents in
the effort to achieve the same form and degree of development exis-
ting in the industrial nations. The typical exaumple of this view
is furnished in the UN document entitled "World Plan of Action for
the Application of Science and Technology to Development" ,(4)

I. The Structural Relationship between Science and Society.

Probably, one of the thinms that have been at the origins
of such a simplistic approach to science policv is the lack of a
set of values, ideas, beliefs and concepts on the relation existin,
between science and sociefv - that which Dedijer calls an "ideolocy'
of science policy.(5) This most complex of questions cannot be
ziven simple explanations ag to how science can "develop" an
underdeveloped society by solving its:essential problems such as
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housing, industrialization, food and clothing, etc. Of course

nany examples can be given of how a scientific achievement implies
profound changes for the social system where it appears: from

the age of Copernicus up to quantum physics, passing throueh the

Renaissance and the celestial mechanies of liewton which contribu-
new model of the Universe., A reason

be carried out as to the effects
that are beins born every day: from
limited, expanding and circular
It is probably verv tempting to
on society due to the fact thab
man has the possibility of drawing

ted so much to the desirn of a
able amount of speculation can
of new scientific developments
a relativistic conception of a
Universe to molecular biology.
analyze the effects of science

for the first time in history,
a unified perspective of what science is: from astronomv to eco--

nomics.(6)

However, it is alsc as unilateral to explain the relations
between science and society from the point of view of science
being produced by society. In this sense, a given society preocu--
pied by certain problems generates a certain tvpe of science with
its proper methodology. 4gain countless examples could be enume—-
rated., Bubt this is also an oversimplification of the problem
because science and society maintain a symbiotic relationship
rich in iterative processes.

This is the conclusion arrived at by two great historians
of science. Yor John Desmond Bernal, a man of somsiderable scien--
tific experience as well as first-hand knowledese on the "applica--
tion" of science and technology to a specific goal (winning a war),
even 1if the érowth end initial development of science was a conse——
quence of the existing political and economic factors, once science
had been recoesniged as a means to guarantee the existence of eco--
nomic and political power, scientific progress became a very impor
tant factor of social and political life. In marxian terminolony,
Science can be considered as an "oberbal" that has serious effects
Science has a very strong impact not

“on the social "unterbau”.
only over the material structure of society (for instance, produc--

tion relations), but also on the ideas bv which a =iven society
maintains its explanation of the Universe and justifies the ratio--
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-nality of its socio-economic and political system.(7)

On the other side, Thomas S. Kuhn deals with the problem
of how Science suffers its revolubions, how the vast changes in
scientific "paradiszms" are brought about. But he also devotes
considerable attention to examining how each scientifie revolution
modifies the historical perspective of the comnunity that expe—-
riments it.(8)

Science is therefore not only a powerful element in aiding
a specific social system the attainement of certain concrete goals.
It is also a forece that will have an impact on the structure of a
soclety: on its rationale, on its internal transformational laws
and on its self—reéulatory functions.(9) This is not only a hypo--
thesis: it is a very real fact and failure to recognize this by
the science policv-maker in underdeveloped countries has very
serious implications not only for their present social context,
but very probably for countless unborn generations.

The traditional ideas about "applying science & technology"
to development imply a methodolosy centered on the problem of how
to define which tasks are really of high priority. The possibility
of havine science and technology offering new albternatives or
helping design new develovment models is not only ignored, but in
fact totallv blocked.,

One case in point is Professor larvin Cetron's matrix for
the identification of research priorities designed for the United
States Navy and modified by UN:3CO in order to apply it +o undere-
developed countries. Cetron's methodology is focused on the pro=-
bler of the translation of certain national "moals" into R & D
priorities, and at a hisher staze, on the translation of technical
objectives into very concrete R % D prosrams.(10) UNESCO used a
sirilar methodology as part of a project with the Advisory Commibttee
for the ALvppliecation of Science and Technology and the United Nations
were filled out in many underdeveloped counbries using a very

‘ faulty methodolozy - the results were taken seriously in some cases.

The document formulated by the United Natioms' Advisory
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Committee entitled "World Plan of Action for the Application of
Science and Technology to Development" is of course another exane-
ple of conventional science policy.(1l2) The World Flan scts dewn
a series of general guidelines as to what the research effort
should be in relation to several topics: housing. enerav, food
technology, industry, agriculture. education, transport, communi--
cations and even population. In no part of the deocumcnt is there
mention of the possibility of allowings the full potential of science
and technology to play a more active role in modifying existing
structures. ZFor example. in the chapter concerning urban develop--
ment, the World Plan does not consider the alternative of having
a different type of urban design: cities in underdeveloved countries
must still be patterned after the old urban desizns existinmg in
the industrial countries - urban designs that have outlived their
own time and are by all means obsolete.
The lack of an "ideologv" of Seience Policv (no analvsis of
interrelations between Science and Society) is one reason that
explains these absurd conceptions. DBut in more peneral terms,
Science Policy as understood in international ormanizetions is
' inadequate due also to the deliberate attempts to apply concepts
pertaining to Science & Technolozy in industrialized countries to
underdeveloped countries., For example:
i. Considering that underdeveloped countries are increasing
their imports of technolozy every day, and that there are
a series of very important problems related to this process
of transfer of technology (not only the question of costs
but also the issue of appropriate technology), the Vorld
Plan of Action does not recommend $he establishuwent of
screening & identificabtion units that could help control
and resgulate this flux. In its model of the National R & D
Svstem, the Regional Ilan for Latin America does not include
supervision and control of imports of technology which
will presumablv continue to bvpass the local scientific
and technologzical system.

ii. The concept of "R & D" itself, which is based on the
traditional tripartite classification of scientific and
technolowical research, -is not adequate. It implies the
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OECD definition: "The criterion that distinguishes

R & U activities from those which are not R & D is

the presence or absence of appreciable novelty".(13)

According to such definitions, a series of activities

that are an important element of "inventive activity"

would be excluded (not from the concept only, but from
the action of Science Policy as suchl). For one thing,
this definition ienores Arrow's comment: "...the acti--
vities of production and investment can menerate
increases of productivity without an allocation of re--
sources specifically directed bowards such an end".(14)

iji. In the same light of analysis, we can question the
relevance of other concepts commonly used in science
policy discussions; for example:

a.- leasurenent of the "scientific effort" by expenditure
on R & D activities, or scientific performance
throurh rexistration of patents;

.- The concept of a "balance of technological payments"
in view of intra-corporation transfer of resources
between inter-affiliaste firms.

This is not the proper moment for carrying out a detailed
and exhaustive critique of concepts used currently in international
orranisms. A zlobal discussion of the foundations of Science and
Technology policies will entall a revision of concepts as well as
methodologies.

What is important To consider is that once priorities have
been determined through a given procedure, these "hi-priority"
tasks can be carried out by individual components of the scientific
and technolozical system (for example, by a special agricultural
research institube). They can also be carried out by mission-
oriented task forces comprisinz several elements working on a
inter-disciplinary basis. In anv event, the completion of these
tasks may imply a certain amount of basic, oriented, and applied
research, as well as experimental development.

The corollary of this set of "hi-priority tasks" is a
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corféspondinm pattern of resource allocation. These financial

or material resources can be channeled through the normal finan--
cial institutions and through government bodies such as the
ministries of education and/or industry. But they can also be
funneled through the central coordinating organ of the scientifie
and technological system, for example a "National Science and
Technology Council” ., Whabever the institutional arrangewments are,
the criteria for determining resource allocation levels are
basically the same. Global allocations may be set down as "wmoals"
in terms of percenbtages of GNP that will be devoted to R & D
efforts. But within the allocatbtion pattern to the different
components of the scientific system, various evaluation methods
ere used in order %o maximize efficiency and results (cost -
benefit and cost - effectiveness procedures are not uncomunon).

It has been rirhtfully pointed out, "all of these methods are
based to a large extent on establishing, and extrapolating past
relationships among quantitative variables - they are useful to
understand what happened in the past but less useful to define
what future allocations will be or should be, unless it is
further assumed that the system is going to behave in the same
way as in the past."(15)

As a preliminary conclusion, we can say that the conven-—-
tional “planning melhodolorsies are definitely not suited for use
in the formulation of Science Policy in underdeVeloped countries.
A totally new approach to science planning is needed, very close
;,to a recently defined concept on the real nature of planning:
fA"There is much more to planning than working out an effective and
economical distribution of available resources and arranging for
the efficient conduct of a particular operation. Planning implies
a thoughtful combingtion of goals, the input of as much relevant
information as possible, the creation of a system offering multiple

ﬂ options, and the possibility of reformulating goals @B circumstan—-
?-ces demand™.(16)
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II, Recovering the concept of Normative Planning.,

An innovation in the natural and social sciences rarely
comes about as a result of a sudden heterodox effort on, the
part of one individuale. Usually, a researcher or a scientific
community work for some time on a problem using the paradigms
that already exist,(17) until they reach a point where they are
ready to create a new set of rules and break with the past.(18)

In other words, the good imitator becomes the good innovator,

If we apply the above reasoning to the "policy sciences" and in
particular to seience planning, it may seem that the orthodox
view of Science Policy can play the role of the "old set of ruleg"
that can serve as a launching platform for a new paradigmatic
framework for Scilence and Technology Policymaking.

Already we have witnessed an evolution in the concept of
what 2 "plan" is and what it should be, The French ;lanning ex—-
nerience offers g good exannle of thise The First Tlan fathered
by Jean Monnet in the early pnost-war period was a declaration of

several grest guidelines as it was quite c¢lear what hisd Lo e done,.

e

Reconstruction was the gencral objeclive, and once it was achieved
things started to change. The latest flve-year plan is more a
"general market study" which complements and corrects the defi=-
ciencies of the market mechanism.(19) Planning tends more to eli--
minate risks than to offer new alternatives.(20) In spite of how
much lip service is paid to normative planning, it is evident it
does not exist in France. '

At this level of analysis, much of what can be said of
general planning is applicable to science planning, Therefore it
will be interesting to make a brief examination of the "state of
the art" of planning. The following characteristics are revealed,
The list may be long, but each feature is rich in implications:

i. There is no mechanism for the normative design of new
and possible alternatives, The role of planning is to
provide for a "surprise-free" future. Forecasting plays
an extrapolative and not a normative rolee(21)

ii. Emphasis on the short term, This may be due to a number
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of reasons: the time horizon of the politician is
precigsely the short term and he therefore heavily
discounts the future for the present; lack of imagie-
nation "obscures the possibilities of new albernatives
and solutions" in the long term.(22)

iii.~ Extrapolation is the most widely used forecasting
method.(23) This is in part responsible for the
"more of the same" approach to planning: more produc—-
tion, more technological change, more transport, etc,

ive= No feedback allowance for the correction of original

goals, In fact, the plan is never revised, it is
entirely substituted by a new one when it expires.
As we shall see later, there is no a priori reason to
support this procedure,

Ve~ The "cultural regulator" (society's set of values and
norms) is accepted as a constraint which cannot be
acted upon, This is probably the most powerful reason
explaining the decline of normative planning. There are
no possibilities for "cultural design".

Vie= The production of documents is very commonly found to
be the main function of "planning". This is of course
a reflection of the political importance of having a
“"plan',

viie= Current planning methodologies provide g partial and

‘ often isolated view of a very complex problem,

{We can therefore agree with Hasan Ozbekhan when he writes: "We have

{ neither a general theory nor special theories of it (planning), we

ihave no widely accepted language that communicates its logic, no

{ structure that organizes its predictive or explicatory propositions

{into an operational model, we do not even have such propositions.

In sum, whatever it is that we call "planning'" lacks that solid

ﬂfoundation from which it should be possible to strengthen and flesh

qout, to direct and evolve, to dispute and adjust the corpus of the

{practice itselfn,(24)

‘ The fact is that there are no proven and reliable tools for

dthe treatment and manipulation of an extremely "complex system"
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ha’s somechow deals with the totality of human experience. In

the words of Jay Forrester, "the order of a system is equal to

the number of integrations or accumulations within the systcn,

The order of the system is equel to the number of statcs necessary
to describe the condition of the system." And "an adequete repre--
sentation of a social system, even for a very limited purposc,

can be tenth to a hundreth order."(25)

In this context, the "order" of the complex sysbtem that
has to be considered and dealt with in Science Policymaking is
probably of a very high rank, in such a way that existing analy--
tical tools are not relevant any more.

Therefore, i1f the "creation of a system offering mulbtiple
options, and the possibility of reformulating goals" is deemed
desirable, a totally new approach is needed. This approach will
have to struggle against the built-in inertia of every system
because it will not be easy to accept that short-term decisions
nust be framed by long-range normative planning in which culture
is no longer a totally independent variable. Without a doubt,
history is more aware of itself today than ever before, and this
self-consciousness may mean that culbture design is a feasible
method for creating new aims, goals and values. This process will
come to maburity when a holistic view of Society is attained. A
new concept of Science and Technology planning will undoubtedly
contribute much to the realizabtion of these objectives,

This new approach must take into consideration the following
elements:

A, A method for normative planning of science and techno=-
logy in underdeveloped countries should include a design of an
ideal Seientific and Technological Svstem (STS), defined by Sagasti
as a collection of interrelateq operations and activities that
generate and transform the intangible good "knowledge".(26) It
nust be noted that R & D stricto sensu is included, as well as a
series of "research support activities" and a sebt of "other tech—-
nical activities". This'ideal design will have to provide for a
number of alternative models, thus maintaining a certain number
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of options open.,

Methodolozies for design of social sysbtems are a very
scarce commoditv. and much has to be done in this field. In
fact. normative planning in science and technology has never
been carried out - so almost every step in this direction will
have to be an innovation. However, at this point it is perhaps
necegssarv to clarifv that designing an ideal scientific and
technical system is far away from any speculative effort to
create feverish utopias. Contact with reality and feasibility
must and can be maintained throush:

a.~- Increased inpubts of mood quality information concerning
the interaction between components of the STS and
between the STS and its environment;

b.- Reliable diagnosing capabilities through the use of
improved analytical tools;:

c.- Continuous iterative processes also provide a sense
of "keepinm in toueh" with reality by reviewing origi—-
nal models and their feasibility.

But it is equally important to point out that a design,
vhebther a research design, a social design or an architectural
desimn implies much more than just organizing or arranging a
given body of knowledee. In Jantsch's words, "we have to ask
the penetrating question whether design is not inherently more
than just organisation of *'rational' knowledgme".(27) In other
terms, knowledge nmust share the stage with other elements of
human experience which are indispensable in the creation of social
systems (28) and which must provide the basis for a holistic view
of culture and planning of the interrelations between Sclence and
Society.

. As far as the "contents" of this ideal design, it must
cover as a nminimum the following areas:

i.- Scientific or technological activities that must be
strenmthened or promoted. For exawmple, whabt should be
the ideal baiance between basic and applied research,
or oriented research and experimental development.

ii.- Types of relations or liaisons to be established between
the different components of the Secientific and Technical
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System. For example, how will research facilities
gerve production in industry and agriculture.

iii.~ Institutional arrangements that are suited for the
above obJjectives. for instance, creation of informge
tion and documentation centers, extension services, etc,.

iv.- Relations between the STS and its national and inter--

national environment: educabtion, production, other
scientific and technological systems, etc.

V.- This includes not only integrating science and techno=-
logy planning with other planning activities (most
evidently with economic and educational planning), but
also establishing homogeneous relabions between specific
science policies and mechanisms and polivies in other
areas that may entail an "implicit" component of science
policy.

In zeneral terms, we can say that this contents of an ideal
design of a scientific and technological system desired in the.
long term corresponds to Sagasti's definitions of "contexbual and
stylistic planning”.(29)

B, Participation is no longer a simple ethical requirement
(although this is more go in normative planning for the long term),
it is also a prerequisite for implementation and efficiency. Besides,
the formulation of a plan through a participatory process will
leave behind a most valuable set of by-products. For one thing,
it will provide a unique ovpportunity to non decision-makers to
learn aboubt policy-making and understand the "problématique" of
decision - making. Also, it will create a growing awareness of
what social and cultural roles are. For example, a miven scientific
comnunity way have very serious reservations as to what is the
validity, usefulness and dangers (for its acquired privileges) of
having a science and technology policy-making body. This scientie—-
fic community may be educated as to its role vis-a-vis society
tinrough its own participation in the planning process. Again,
this is no utopia and there are some very concrete examples that
show that participation of large numbers of scientists and tech--
nologists in an iterative planning process yields practical results
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the participation of more than 2,500 scientists. The methodology
in the Republic of South Korea is another case in point.

Of course, much can be said about the actual techniques
for achieving this large participation., For example, should a
central planning office draft some basic guidelines that may
serve as a framework of reference to be econfronted later in
the process with the scientific communitv, the productive
apparatus, students, consumers, etc. that may participate
through special committees and may appoint a drafting commission
that will produce a final version of the plan. Or is it better
to return to the planning office with a series of recommendations
that must be taken into account when writing a final report.

Many relevant questions remain to be answered, for example
regarding the iterations of the planning model, composition of
committees. nature of the representation (this is a key problem),
etc. The fact is that global answers cannot be given and each
countrv will have to provide its own solutions. However, one
thing is clear: it is undeniable that participation in the
formulation of the plan constitutes a safeguard against a central
planning office working in a wvacunum.

But the most powerful argument for participation in
planning is provided by the faet that normative planning demands
a dynamic feedback process in order %0 have a "realistic" view
of Society. We must expect increased demands for participation
in decision-making in underdeveloped countries as modern commu=-
nications increase information availability for the average
citizen.(30) And gradually there seems to be a weakening of the
0ld prejudice that in order to bake part in planning a subject
had to possess all of the relevant information: therefore, only
"experts" were up 5o the task. Both Kuhn (31) and Jungk (32) have
pointed out that "lack of information" is not a handicap but
rather an advantage that stimulates creativity.

C. There must be 2 shift from bthe short term to the
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long-term as a proper frame of reference. Of course, different
. types of decisions require different time horizons. But a long-
range perspective is definitely required. '

It is evident that there is no a priori Justification
for setting down a fixed time-horizon, for eiample five vears,
and never revise soals, trends and objectives until the pre-set
period has expired. Actually. what takes place when this happens
is the substitution of the old plan by the new set of rules of
the new plan. No feedback is allowed for and the plan fails Ho
act as a reference or guide in the long-term,

If participabtion and feedback are both desirable in
long-range normative planning (whether for science or for the
economic system), a new concept of time horizon is needed. In
this new concep»t. the time horizon could be anv fixed period,
for instance five vears, but the nlan would never expire. bvery
year the plan yould be revised, its implewmentation evaluabed,
and its objectives reviewed, The five-year btemporal horizon
would simply "slide" one vear, thus providing a permanent frame
of reference. Of course, in an analogy with Constitutional Law,
not all of the "fundamental nolitical decisions" would be
revised every vear. pub there would be a basic flow of feedback
information that would yield the reguired holistic view of
Society needed for cultural design and for the redefinition of
values and abjectives.,
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IMPACT OF TECHNOLOGY ON MAN

(SOCIAL, CULTURAL AND BEHAVIOURAL ASPECTS)

AND

THE NEED FOR NEW TECHNOLOGIES

By Brij B. Sethi
Professor; Chairman of the Department
of Psychiatry
and
N. Sethi
Scientist

It is an immensely pleasurable and stimulating experience
to be invited to a special Conference on Future Research. We
are accustomed in géneral to conferences which deal with problems
but rarely offer solutions. We are also quite familiar with
reviewing problems, discussing people and their patterns of
living or the progress or deterioration that may have occurred
in our respective areas but seldom do we get together to discuss
the future projections in terms of research. The theme of the

congress itself will offer clues to the historians of tomorrow.

The fate of the mankind is no longer entirely dependent
on the course of the biological evolution. Man is now capable
of shaping his own destiny. Advances in modern technology have
raised a hope that man may subject the nature to his finite
control or command. Genetic Engineering even hopes to select
or modify the genes at will. Evolution being a phenomenon of
natural selection determined by heredity and environment can

thus be artificially controlled.

Technology has been changiﬁg the environment of man

ever since antiquity. Fire-drive hunting of prehistoric man
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and intervention to control periodic flooding of Nile basin are

classical examples. The impact of technology on human environment

has now reached enormous proportions. ©Subjects of air pollution,

water pollution, insecticide pestilence , supersonic booms,

possibility of climatic changes leading to uncontrollable floods

or an ice age, radiation fall outs and the danger of exhaustion

of natural resources including air and water have been widely

discussed in recent years.

One could take up either the impact of technology on

man, or .discuss the desirability of innovating newer techmnologies,

or determine thie impact of man on technology, but it would be
most appropriate

that the twin problems of the impact of

technology on man himself - particulariy on his mental health,

society and culture receive our attention. Yerhaps the environmente

health hazards of industrialization have preoccupied our minds
so far and the simultaneous socio-cultural changes which have

taken place during their period have come to be accepted as a

part and parcel of our modern life without questioning their gcecnest
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"The imbact of technology, new and old, on man, society and culture
is much more prominent in a country like ours, where consciounsness
of environmental hazards was already in existence and where the
humén, social and cultural values had a strong and long tradition
of thousands of years., I have therefore decided to share my
observations and experiences with you and discuss in this paper
the extnt and depth of influences& ,f modern technology on the

social and cultural fabric of our society.

. Of the several varieties of technologies one would, )
in particular prefer to discuss Agricultural Technology,
Industrial-Urbanization technology, Transport technology

(domestic movement and inflow of western philosophy and way of
life) and perhaps Biomedical technology. In this paper areas

such as, économy and industry, matrimony and domestic problems,
politics, religion and castes, Lthics, Education and communication

have been discussed as they are influenced by newer technologies

and inturn have an impact on the mental health of the nation.
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It is equally important to remember that socio-economic,
socio-cultural, religious and behavioural aspects of our communitvy
are undergoing a change, older technologies are fast being
replaced b& newer ones, traditions, and coﬁventions are being
subijected to a very systematic onslaught and the ,
society is adopting a newer way of life, We are not in a
position to strike a balance between the gdins and problems
caused by technological advancement. It is, therefore, well
within the purview of a psychiatrist to discuss the behavioural
problems which are a diréct contribution of new technology.
Newver technologies have of necessity brought fruits of plemty,
afflnenqe and prosperity. Tt is therefore, my endeavour to
discuss the social,cultural, economic, political, religious and
educational changes which have been let loose hy technology.
T do however, feel that a mere elaboration of problems is not
enough, equal attention a_hould‘ be paid ‘t.QW&.\I‘d&; remedial aspects

as well. This paper is, therefore, also directed toward that aim,

Mental Health has indecd become an important consideration
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-whereever modern technology has made inroads. It may well be

that newer technologie§ foster mental il1ll health, more affluence
leads to more insatiabie needs, individual breaks away from

family identity, has no other equally powerful support to fall
back on, entertains conflicts and then tries to overcome eanxiety
by superficial means. He may go on, 'Trips?', may‘become part of
unknown, untried and untested groups, may establish newer behaviourai
norms including freedom to establish unrestricted sexual relation-
ships. As a consequence promiscuity with unwanted pregnancies,
venera; diseases, illegitimate births, abortions or one parent
families may not be unusual sights. Tobacco smoking, alcohol
consuming, sleevping pill taking and a divorce/prone society is
thereforelreplacing a 'backward' and a relaxed one,

There is no doubt that.a new world is unfolding its
different and never ending layers of change, the full magnitude
of.which is impoésible for us to comprehend., Aero-apace travel
is really shaking the entire world., Super-sonic jet is opening
up newer vistas of travel. Comj:uters are doing thingé which tens

of thousands could not do. Populétion of the world is increasing
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at an alarming rate, but new technology is also for the Tirst

time offering some’hope that man may not die of starvation.

True there are areas which are at the mercy of rain Gods but

there is every prospect of introdgcing change. Similarly the
possibility of laboratory geneQS‘n;more intensively being looked
into. Medical science has or may make it possible for vital
transplants to be successful, For most, modern technology has
brought economic bonanza but let us not forget the horror and
dzvastation vhich has often been brought about in recent past by
advances in newer technology. Rapid technological .changes have

and

resulted in tremendous industrialization/ massive urbanization
with multitude of accompanying problems. It is commonly felt

that developing countries may advance through technology and also
that the gap between developed and developing countries wil} keep
onn widening, since the rate of further technological growth cannot
be matched by poor countries,

In order for usth understand the significance of technology

old or new, onevmust fall back on the original source of such

information which to the best of my knowledge is to be found in
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the undeveloped or a developing country. When technology did not

exist and offered little, man got along with his intuition. Many

of such intuitive innovations when applied with ingenuity became

the basis of old technologies. It seems that when such was the

pattern of technology, there were frequent gratifications, partly
as a result of achievement and partly as a symbol of usefulness,
The older technologies therefore in a way strengthened the very

fibre of our society. Man was so overwhelmingly employed in the

pursuit of his vocation that he either did not have enough time to
think in terms of his problems or conflicts or else he had little

time on his hand for leisure, With older technologies leisure was

limited and as we know now leisure is a difficult commodity to
handle., One cannot but be impressed by the ingenuity and resource-
fulness displayed by the founding fathers of modern technology.
Little did they know then that what they were discovering will not

only'provide vast'prosperity'to the succeeding generations but will

also unfold problems of the gravest magnitude. I have tried to

record observations in terms of problems and attitudes which were

to be found in the era of an older technology, have compared them to
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modern era of sophisticated technology and associated problems,
more particularly as they strike an observer in India. By saying
this one is not being ungrateful to the new technology in fact

some of the new technologies have given rise to the highest forms

of political, social, economic progress but no one would deny that

modern technology has also contributed substantially towards the
creation of newer problems. It has brought together differing
idealogies and newer relationships have emerged between different

communities, Such relationships have both a peaceful and an

irritable pattern. New technological advances make it difficult

for people to accept any oppressive or exploitative behaviour at
the same time newer means of destruction make it relatively easy

to bring about disintegration of such community if so desired by

mighty nations. And since any concurrent observations on technology

and people must encompass behavioun, an attempt has been made to

offer some comments on the past and future behavioural problems

as well.
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Needs of a-

Developing

Nation .
Technology has created unprecedented problems for the

entire mankind. Natijons which are advanced are obviously making
every attempt to encourage further growth and enhancement of their
targets, the ones which have bgen lacking in even the essential
technological milestones are more concerned with mere catching up.
India in particular is a poor country, has been labelled as a
developing country and is in company of several other states which

too have attained a similar label. As a psychiatrist. dealing with

human behaviour and obserQing the phenomenon of disease it would
be best to relate the occurrence of disease with rapid advances in
technology, also it would be quite profitable to delineate a set
of problems which existed in India prior to 'independence' and how

do they.compare with circumstances of growth now, As you know India

became independent in 1947 and every attempt has been made by the
people of India that they should attain a reasonable level of

growth, that they should establish industry which is the key

to prosperity, affluence and strength., Consequently it is absolutely
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essential that as a Psychiatrist one must study not only the
patient but also the society if one is to grasp the adjustments
or maladjustments that may be called upon to play on the part

of the individual or on. the part of the society. One should

stress
study man's adaptation to environment and the resultant/should

be taken into account, if the society is to be understood at all.

The value system of a society as it has fluctuated in response to

change in téchnology from old to new, makes its study a most

interesting one., And in view of far reaching revolutionary

changes including social, cultural, economic, religious and others

that are occurring at a pace faster than we can grasp, it may well

be that we shall not be in a state of readiness to handle the
problemsvwhich will be generated by advancing technology, as has

been witnessed in the West. Similar phenomenon is bound to occur

as India goes into more rapid and complete strides of economic

growth.

Religiqn of
India

It would be best to begin with description of India as it is

tqday. The India of today has a total area of 1.26 million square
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miles and a population of over 550 millién people., There are no
less than 17bstates each of which is a counfry by itself, since
there are marked characteristics which distinguish one state from
the other. Many of these have different languages, different
‘cusﬁoms, and there is in some area very little communication
ﬂ‘betﬁeéh'one state and the other. TIndia has multiple religions,
divergent subcultures and as many as fourteen languages that have
been recognised by the Constitution., Hinduism is the flow of Indian
life, because a vast majority of the population are Hindus. Even
though India is a developing country she has invariably exercised
an overwhelming influence in world affairs and pért of the
reason may be its long history, ancient civilization and
traditionsf The spiritual and moral values which motivated the
sages and.philosophers of India have stood the test of time and
have survived many social and political upheavals. Another very
diétinguishing féature of the Indian Eulture is the continuity of
values which were evolved thousands of years ago and which even

today exist in a modified form.
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It would be important to very briefly comment upon the

theory of Hinduism. The basic beliefs of Hinduism which are held

by all, consist of three outstanding characteristics, first that
God is in every thing (Pantheism), second a tendency towards
tolerant syncretism, and third a complex conception of individual

destiny contained in the doctrine of Karma, reincarnation, and

Moksha (Salvation). According to Hindu religion life itself has

no meaning, it has meaning only as a link in the chain of births

(past and future). The process of birth and rebirth is based on

one's own deeds, By virtue of deeds an individual becomes holy

or sinful, It is an attempt to make the people of India believe

that their present suffering is the result of their former

misdeeds. With such an attitude one expresses a feeling of

helplessness over a difficult situation and an attitude of

fatalism develops. Rationalisation is consequently a very

important aspect of Indian 1life.

Technology
and -

i t
Agriculture India is primarily an agricultural country. The basic

feature of pre-British Indian Society was to carry on agriculture
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with primitive means. Ploughs, bullocks and simple tools were
- the order of the day. The village populatioh consisted of a
variety of people who were involved in trades which were by and
'large determined.by a process of 'inheritance'. It included a
erw industrial workers such as Carpenter, Barber, Weaver, Washer-
.. man ana é goldsmith; They were mufually dependent on each other.
Kingdémsbose and fell but the pattern of viilage life remained
very much the same. In addition to rural India there were a few
towns which had Sprung'up on account of their political importeance

or of religious signifimnce, or if they were of a commercial

value. During the middle of the 19th Century, 1ﬁterms of old

technologies, transport facilities improved and laid the bése
towﬁrds modern industrial set up. With the rapid increase in
tranéport‘facilities migration of people started from rural to
urban areas and consequently gave rise to a different set of

problems.

The British Government was thoughtful enough in formulating

plans for educating the Indian pe&ple. In the pre-independence
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Tndia education was introduced mainly to meet the requirements

of British empire and it was essentially limited in nature and

was patterned in the English Style. Now ofi.course education

upto a certain level is compulsory, largé number of universities

have been set up all over India, more and more students are
demanding that they must be admitted to university courses even
though they may not be in possession of qualifying requirements,

- The emphasis is on a degree, since that holds a passport for

obtaihing a job., Consequently education has given rise to large

number of problems, The law and order situation and problems

of discipline have received an urgent attention from all concerned

authorities. TFor example, only two months ago the famous

University of Lucknow of which I am a teacher, witnessed some of
the unprecedented and unparallelled scenes of lawlessness.

It

all started with the functions and powers of students union.
Should it exercise powers only in an advisory capacity or its

views should be binding on the authorities of the University.

Since that was not to be, very soon one found that the authorities




111

were politg towards students pafticularly qnion leaders, the
‘union 1eadersLinsistedcnureadhission'of rugtieated studehtgt
suggested that the requiremgnt of a minimum attendance should be
waived, that certain courses for examination should not be
“introduced, that.the examination system should be overhauled
~and so:oh. They wére soon getting ready to participate in the
appointment of teachers. A series of unfortuhate events
culminatedvin a systematic burniﬁg of a 1§rge portionvof the
University. The University was shut down for a pumber of months,
examinations had to be postponed for indefinite time and one
wondered whether the University would survive at all. It really
did not matter what the needs of the society at that time were,
alllit mattered was that the needs.of the students should be
gratified. Such events are now to be witnessed in numerous
institutions of higher learning. Education which ordinarily
shoﬁld provide an.effective.channel‘fﬁr convefsion of old into
new technology, has i?seif become: a victim of new techology

and the progress of the country is bound to suffer.
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Paradigm
of Caste as

Index of
Technology

Another problem which has played a very crucial role in
the development of India, both the ancient and fhe neﬁ,.in
formulating technologies old or new, relates to the all
pervasive caste system, It.is one of the major characteristics
of Indian life, No.where else would one come across the
structure of caste so well established in such a systematic
manner as in the social life of India., Caste system has divided
the Hindu community into a multitude of hierarchically graded
sealed groups based on birth. It is more ancient than the
Vedas, but with the growth of racial admixture, geographical
expansion and development of craft industries the originel castes
broke up into several smaller castes and sub-castes. Hindus
became socially distinguished with the ever increasing number of
groups and sub-groups. In all vital social matters such as
mafriages, vocation and family ceremonies each sub-group was an
exclusive unit. Evep.though certain basic beliefs may be held
by all Hindus yet the caste system determined not only the

ancient living but is influencingfthe modern living as well.
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in;the olde; days persons belonging to certain castes were
occupied-in'the then'prevailing technologies, 1In a wayicaete
determined the placemenf of a farmer, warrier, goldemith; cobbler,
sweeper in their respective professions. One would not be surprised
if one were to mention that even the present election system

which 1is socsﬁcﬁéssful énd we are considéred the largest democracy
inAthe world, is terribly influenced by caste. In my own State

of Uttar Pradesh which has'a population of over 90 mi}iion it is

not unusual for a candidate belonging to a particular party to

have been nominated on the basis of caste, A Brahmin may be put

up in a commqnity where Brahmins_are in majority, Kshatriya may
stand election as a candidate to parliament ox state legislature
and has‘a-good chance of success if the community that he would
represent consists of overwhelming members belonging to his own

caste, Therefore the political parties have exploited the caste

system beyond any stretch of imagination and have reaped very

rich rewards in terms of success, It is not unusual however,

that a person may be well known, may be universally liked, may



114

have attained eminence in a particular field of his choice and

therefore he may defeat a candidate who belongs to the same caste

as the local community is. Such occurrences are however exceptions

and one does not take into account these factors when one plans

a strategy of this nature on a national basis., Similarly the

caste system would usualhfdetermine marriages. Marriages are

- arranged by parents, and would involve communities which are

similar in caste. Large number of people have however eroded

these conventions and have tried to get away from these restrictions

Break up of
Joint family

While talking of a developing country, such as India,
it would be very unfair if one did not take into consideration
the family system which again has a very important role to play

towards trénsition from an 6ld technology to a newer technology,

also which has a very vital role to perform in fulfilling human

needs, The joint family sysfem has been the chief characteristic

of ;ndian Culture, For a long time life in India was centered

around the joint family constellation. In such a family unit
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moré than two generations often lived together, usually a Joint
.family'may:cbﬁs;&t;of-parénts, grand parents, uncleé; aunts,
children and.oﬂ,ﬁourse grand children,. All of them lived together
in a single house which was usually a lafge one, often no
ingividual.accouhts were maintained and every one's needs were
'téken‘carg of by the ﬁead of the family. The oldest member of
the family usually a male wasfrecognised as head, He made all
decis;ons, arranged all marriages, he is the one who thought of
purchas ing property or disposing of a cow, priorities were laid
by him in terms of expenditure that should be incurred by the
family, individual careers were chosen by him, it was he who
decided which child should go and where, which of the children
sbould be encouraged to pursue a more enlightened state of
education and which was the one to be deprived of such a basic
opportunity. If‘any member of the family had any difficulty ;t
was for the entire family to offer re}igfx A particulér
attention was paid to a person who washandicapped, who becaﬁe

'crippled, who lost a neceséary support of life, the young widow
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who may have lost her husband or in time of illness a special
requirement was met with by the initiative and the command of the
head of the family. Such family units are now not terribly common.
Joint family now a days may consist of the immediate members such
as parents, oécasionally sisters or brothers, but large units are
on the dgcréase. This has happened more as a result of necessity

rather than a planned item.

Technology

and Migration

The migration of people has been taking place at a

phenomenal growth since India &S been moving from a primitive

or an agricultural society to a highly industrialised country.

of necessiﬁy rural areas which contained mofe than 80 percent

of the population had to provide manpower for factories or other
industry gnd consequently the whole family could not move, only
the young iﬁdividuals had to go out. If they weht out they formed
new associations, developed:- newer values, and often times got
married with.or without the biessings of the family, but not
necessarily with the cénsent of the family. As I mentioned above

many young men and women left their family units to take up their
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jobs and a mass migration took place from rural to urban and a

'new society emerged with new valueé,_newer expectations, newer
responsibilities, and obvioﬁsly a different eet‘of needs, It is
a common day experiencé for the senior citizen to register

displeasure against the newly innovated social systems,

New Technology
and New Values

Living in an industrial community is quite different from

a warm environment of the Joint family which offered protection

and security to the needy. These young men and women may have

broken away physically but are expected to fulfil their ;family
even though they are involved in a new and a compet-

obligations'

itive survival, If a son has gone away and has obtained a good

job.he islgxpecfed to share his income with his parents, is
expected to take care of younger brothers and sisters in terms of
th;ir ed;cation, is expected to substantially help the family in
their hour of need; may it ﬁe marriage or purchase of property,
or expenses to be iﬁcgrred'on a funeral., ° The arrangements

produce an emotional imbalance and one is constantly facing a
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conflict between the newer values as one has adopted and developed
in a set»up where a new technology is emerging, where heavy
industry is producing lot of modern products, where the teaching -
and training in terms of establishing one's own individuality

and identity is different from his earlier beliefs., A confliét
enéues betwéén older values which were incorporated into his
thinking and pgrsqnality while he was growing up, and new values
whiqh'are hard fOor him to accept. .then times he would break
down, not: being able to decide whether the o1d technology .and old
system was better or he should prefer the néwer system with
resultant newer social problems. These changes may produce not
only difficult situations for the youhg but are also ve?y
disappoinfing and frustrating for the older generation.. They
would much rather have older technologies, revolving around a
rural system of living., They may prefer closeness of a small
cdmmunity and afe proud of a joint‘fémily set up. True the old
technology offered np financial rewards, did not produce prosperity

but to their way of thinking offered peace, contentment and
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.happines§. To them new éociety, with new technology with an
infinite_promise of prosperity is a very:ppdr substitute for the
61d one; for the ai@ple reason that new‘technology‘has produced
tremendous amount of instabiiity, hncertainty and has made people

emotionally wvulnerable,

Néw ngé“of
Individual

From the above it would seem that a satisfied and a
relaxed }ndian is being replaced by a fatigu?d and a strained
citizen who is more often than not confronted with stressful
situations and has to make adaptations to a mechanized urban
industrial séciety based on a Western pattern. It has resulfed
in many hazards with resultant anxiety as an inevitable phenomenon.
Industrialization with added newer technology means a new way of
life for most §f the Indians; Parting with older va;ugs of life
has often brogght about painful crises. For example, it has been
mentioned in several studies.in our country that with industriali-

zation a very great increase in crime has taken place. In the old

stagnant society of villages there was very little crime although

there was certain amount of socio-gconomic backwardness. In
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modern steel towns for example, there is greater occurrence of
crime because of the conflicts that have arisen in a ney society.,
In‘éimilar other industrial towns where additional availability of
reasonable income has come through, such peaceful life is a rarity
and instead a criminal activity has begn on the increase. Law and
order situation in parficular has become worse with the introduction
of new technology. In 1a:ger towns, for example where the transport
facilities are greatly multiplied, large number of semi-lite-rate
rural folks have taken to taxi-driving or they own a scooter rickshaw
(three wheelef) and are assured of a very decent income. As a
consequence one is shocked to record accounts which indicate that
lonely passengers are taken up on fast moving three wheelers and

are subjectéd to torture. Often times they are looted, assaulted

and subjected to all types of indecencies. Such instances of urban

life are-muitiplying at a fantastic rate.

fodern Rural

ociet In a rural society of modern India such as in Punjab,

Haryana, Himachal Pradesh the farmer has come into tremendous

prosperity, With green revolution widely prevalent and agricultural
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income exempt from all taxes, the pattern of rural life is fast

5 ﬁndergaing transformation. Only in the recent past it was difficult

for a farmer to make both ends meet, He was dependent on old skill

and old technologies. Now he has taken up new methods of farming,

his household contains modern furniture, consumption of alcohol has

"so multiplied that several State Governments have decided to openly

‘grant licenses for Liquor shops charging only a license fee. Women
have taken to drinking in a great number and the prosperity which

has come to them as a result of newer techmnology, has brought about

weakening of old associations. The cemented marital bonds are no

longer that firm . People are known to develope intimate.extramarital
affairs. A greater degree of mobility, independence and prosperity
has made all this possible. Their households contain not only

essential items but also television sets which are a luxury in

modern day India.

One may therefore state that the behaviour in India is changing

very <fast and this change is related to a transition from the

practice of old technology on to the adoption of a newer technology.
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All over the country more and more items are being indigenously
prepared, better and better industries are being set up, more
sophistication is coming through, imports have pgreatly diminished
India is already self-sufficient in terms of arms, by and large,
is on the threshold of developing nuclear technology, but one can
also observe changes in social structuressas I mentioned earlier.
Superstitions are far less rampant today, the process of moderni-

zation is no longer confined to urban areas alone but rural areans

are receiving the benefit of modern civilization. Indian village
has considerably changed, and it is felt that unlcss new technolog
is adopted whole,.heartedly, no firm or lasting progress can take

place,

Drugs and

Student tension.

Similarly recent sqrvéys, clinical impressions, ncwspéper
reports indicate that indulgence in drugs is no longer a rarity -
be'generatiohs'cannabis and its preparation were a ﬂonsehdld word
There are families which have been consuming Bhang for a long time
and one generation has gracefully passed it'on to the next. Every

available study indicates that long term use of Bhang is devoid of
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any cognitive or physical side effects. Newer generations of

students prefér'sedatives - mostly non-barbiturate but sometime
opiatas:&lhallucinogens<as wellThe 'trips' as one observes in the
west are not a usual phenomenon in India., More often it is a means

of obtaining attention, communicating a desire but an increasing

number of students do wish to experience kicks, It is an attempt

on théir part to achieve what their counter-part has done in the
west - where technology is more advanced,

Technoiogy.holds the key to solving problems of all walks
of life‘and every coﬁntry should therefore adopt more sophisticated
technqlogy if one is npt to be left behind, It is quite true that
in India we argnot in a position to incorporate many of the changes
which have occurred elsewhere in the world but we are trying. Some
of the_behavioural impacts Qf ﬁechnology are. peculiar to India
aloﬁe. In India we havelwitnessed for example rap;d cruhbling
of jbinf family syétem, higher educatién and influence of western

civilization has brought about greater awareness of the rights of

the individual and a society has emerged which is now becoming

self-oriented. An individual after breaking away from 'older'



124

society for realistic Or wunrealistic reasons has not yet been

able to hpld a firm control of hi@self, and can not effectively
handle the moral, physical and spiritual aspects of life. One

is inclined to feel tha¥ a rising number of emotionally young
unstable individuals may well be a direct prodﬁct of the changing
social structure, Sexes and religions have readily mixed, and
altogether free pattern of living has emerged, drinking,smoking
drug addiction and other social activities have created lawlessness
amongst students, have given rise to an increased crime, delinquency
and otper associated psychopathic behavioural patterns. Thus India
of today is vastly different from India of yesterday. The well
trusted Indian social values have been replaced Ey a new untried
patterns of living. It is undoubtedly true that there is a tremen-
dous gmount of concern in regérd to these phenomena and we are

very seriously concerned about our having to follow the pathways

of the West, but it seems to6 be a futile hopes A miracle in
agriculture has taken place dﬁring the past six,years, unfortunately

a new variety of stress has been introduced inspite of a newer

technology this particular year. In 1972 we witnessed an unpreced-
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ented drought»situation, no fains were visible, consequently there
.ié shor?age of food, the power generation has greatly been
'curtailed and there is shortage of power. Society has begun to
offér concern and téke note of newer challenges in terms of non-
. afailébility of essential articles, and there is another section
of the ébciety where.wealth is unlim;ted, where a parallel black
' economy is emerging, and it has been so only because more
production and sophisticated means of evading taxes, concealing
incomes have been mastered., Thg employmenf opportunities have
greatly broadened and more and more people are once again migrating

to different areas,

amily Planning
nd Technology

Some of these problems may be unfamiliar to many of my

colleagués who are sitting'heré and belong to countries of the

West, Much of the increase in population, for example of the
world is because of what is happening in India and China. With

our present rate of increase by the year 2000, our population is

likely to be over a billion people., : This is inspite of the fact

that we have adopted family planniné technique as a national
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policy and we have been utilizing available meang of controlling
population but so far without any startling success. We have
overcome the problem of disease, many of our infectious diseases
have been controlled but we are not able to control our population.
Our people are living longer, we are producing more people, we are
producing less food, and our resources are now being stretched to
the utmost capacity, therefore we have had to face a different set
of problems which are unknown to people in the West., VWe may have
prevented over 10 millioq births in the past five years but on the
whole ﬁhe family planning programme has not made any overwhelming
impact.upon our masses, In addition a multiplicity of psychologicm
problems have been let loose by our failure to controel our
population.'Inspite of the fact that the newer technology has been
adopted our problems heave mulfipliedo If this continues there will
| {
be great poverty which could lead to chaos, lawlessness and a F
still more intense stress, ' Problems of obtaining adequate food,
finding minimum housing accoﬁodation, adjusting to a new society
do require adequate psychological preparation. We do not wish to

give up our efforts towards obtaining new technology, but we do
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want our people to enjoy thefruibof‘technologyo The environment
therefore‘needs»manipulation, but whether it would be possible for.-
us to do so in tho forseeable future remains to be seen. Whereas |
in the past malnutrition yas considered to be responsible for a
host of physical diseases it is now related to psychological and
”inte;lecthal development as well. A high degree of subnormality
has. been seen in our country to be prevalent amongst poorer classes,
So one may venture to predict that we shall have a much larger
population, land willlnot be in plenty for adequate distribution,
factories‘will not be able to employ as many people as exist,
production will not be enough to feed all the citizerf of India

and no amount of planning is likely to provide an outlet for the

"employment and the health of the nation will be subjected to a

very severe stress,

' The newer technology may also make it impossible for any one

individual to learn and to incorporate all the knowledge that is

available in any singlé speciality. He will be subjected to

limitless knowledge and the capacity ‘for acquiring and storing
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information will necessarily be a restricted one. We realize

that the number of independent cognitive components the man can

cope with at any time is strictly limited. So far, man was

different because of his capacity to cope his large interrelated
facts buf now technology developing so fast, newer theories and
methodology working out in a startling manner, it will be impossible
for any member of the society to master such complex mechanisms

and CQnéédﬁgntlyﬁ#e would be left with é variety of’probiems.
Already technological know?edge has Become so vast and is

increasing at such an unbelievable pace that no single person is

dapable of mastering different aspects. Under the prevailing

conditions therefore one may even say that newer technology has
replaced old technology, but has also brought a variety of problems.

It has replaced or displaced more relaxed acceptable pattern of

living, it has brought about anxiety and other emotional disorders

which were rerhaps dnknown.or rare in any case in the past., With a

decline in social purpose and social cohesion, members of one

community may become individually isolated and the conflicts and

hostility to each other may bccome more and more manifest. Finally
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with‘the‘extent_of progress that is now occurring, skylab flying
over ﬁs;ﬁthe éxtent of,teChnolog;cal, social, political, economic
‘changes may be very hard to predict. One caﬁ only say that as
civiiization and cqlture become more'complicated ;onflicts will
"multiply and our capacity towa;ds adaptation will unavoidably
weaken and will result in producing individuals who are weaker

.and more vulnerable,

Consequently we must now take stock of the situation. We
should éncourage adoption of modern technology. We should also
try and introduce courses for teaching and training of medical
students in which a great deal of emphasis should be laid on human
needs and how they may be met when confronted with newer technology.
Tt may still be possible to reinforce the family bond, rather than
anticipate complete disruptioﬁ when a member of the family migrates
to another area. We should inculcate g feeling of responsibility
on ‘the part pf the individual, but how do we indoctrinate an Indian,
that one part of what the West has achieved is good and that another

part which is an integral part of Western society is bad.
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-

T believe we could reemphasize the time honoured wvaluwes of our
civilization, we could mould the thinking of our -teachers and
we could then hopefully expect that our teachers would do a

good job in turning - out good student,
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A SOCIOLOGIST'S VIEW OF TECHNOLOGY

By Andrzej Sicinski
Social scientist

From inorganic to super-organic

A revealing view of technology, allowing a systematic analysis of
its social aspects, is acquired when we consider it as an element of
the super-organic world. What we have in mind here is a certain

specific feature characterizing the human species.

Contrary to other phencmena occurring in the physical world (at

least those investigated by science), the organic world involves
"construction" which consists in setting its elements in order (in
terms of the science of information: its enthropy diminishes, whereas
the inorganic world displays growing enthropy). Man is the supreme,
most complicated product of the ‘organic world. But thanks to his
action man himself becomes a constructor trying to put the existing
reality in order and to introduce purposeful (that is intentional)
transformations. In other words, man continues the process of

setting the world in order which before his appearance was going on

in a different form in the organic world. Man's contribution does

not consist in>promoting further development (evolution) of the
organic world; but first of all in the impact he exerts on the inorganic
world organizing his environment according to his own needs, in order

to survive and develop in a way adjusted to his ideas and possibilities.

The above statement calls for certain explications. Firstly, the term
super—organic should not be identified with Herbert Spencer's (and
particularly, his followers) concept of the super-organic stage of
evolutionary development, characterized by phenomena resulting from
the cooperation of different organisms. According to that view the
society is a super-organic aggregate in many respects similar to

living organisms (an organicistic trend in sociology concerned with
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the analysis of those similarities has not added much to our knowledge

of the human society). When introducing the term "super-organic

world" we by no means refer to such concepts.

Neither do we refer to discussions concerning the concept of culture
and the unique character of the science of culfure, discussions
which have been carried out since several dozen years. In arguments
emphasizing this uniqueness, the sphere of cultural phenomena has,
among others, been defined as "super—organic'" one (the idea was

formulated by a well-known American anthropologist, Alfred Kroeber).

Secondly, when saying that human actions are subordinated to certain
social needs, and calling them purposeful actions, we by no means want

to say that all such activities effectively satisfy the needs which evoked
them, or that they dways fit the original goals. We only want to point

to the fact that these actions should not be examined in isolation

from certain factors stimulating human behaviour. The importance of

the above distinction will become clear in the course of our argument.

Thirdly, it is sometimes pointed out that man is not the sole living
creature able to "construct'; there are birds with their nests, as
well as certain mammals and also insects which often build quite intricate
constructions (e.g., ant-hills). But such activities are essentially
different from human actions. The basic, dualitative difference lies
in the fact that the scope and character of animals' activities are
inscribed and tfansmitted in their genetic code and, consequently,
fairly well defined for a given species. Man, on the other hand, does
not inherit the bulk of his skills but learns them and develops in the
course of his life handing them down to other men, and particularly to
younger generations, by social means (not genetically). As a result
"constfuctivist" abilities of the human race, unlike those of animals,

constantly develop and accumulate.

Consequently, man is the only living creature able to carry out the
struggle against nature, or - to use a more modern expression - ‘to
pursue a game with nature, and to score victories in this struggle or
game. (1) Whereas more primitive creatures can only profit from

favourable external conditions or adjust themselves to unfavourable
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conditions, man has an ability to adjust his environment to his
own needs, introducing changes and imparting his own order by

developing the super-organic world.

Tools and speech

There are two factors specific for the human species enabling man to
create the super-organic world. Thesé are: tools and speech (2).
" The first is connected with a physical (energetical) aspect of man's
struggle.against nature, and the other with informational one. Both

these aspects of human actions are closely related to each other.

Whereas tools unmeasurably expand man's ability to affect his
environment, speech (as well as thinking and reasoning, inseparably
linked with it) plays an essential role in acquiring, accumulating

and disseminating man's knowledge of the world.

The struggle against nature, that is the construction of the super-

organic world, is carried out socially. Not only in so far as both

the knowledge of nature and tools and skills are accumulated and

transmitted by social. means, but primarily because this struggle or

! game is as a rule carried out by groups of people. Here we should

i also bear in mind that group organization in a human society has its
specific character. Though different forms of social life can also

be observed in the animal world, man is the only living creature whose
social organization is adapted not only to envirommental conditions

but also to aims and goals for which he strives (and these are changing

aims and goals, both as far as an individual and social life are

concerned).

The Concept of '"technology".

After these introductory remarks we shall noﬁ try to formulate a
precise definition of the term technology as it will be used in this
paper. As it often happens with terms used in everyday language

(as well as in journalism and in science), the word technology has

many meanings. It can mean at least three different things: either /i/

tools, especially in their more complicated form of machines; (3)
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and it is in this sense that the word in most often used in every-
day speech and sometimes in ethnography and ethnology; or /ii/ the
whole body of methods applied by man; as in many theoretical
considerations, particularly those carried out by sociologists and
anthropologists of culture (such a definition is used, among others,

by Jacques Ellul).

Neither of the above two meanings seems accurate. While the first
reduces technology to material objects and ignores its applications,
the second is too wide, embracing as it does all kinds of methods
but without mentioning material means (tool) as an element of

technology.

The most accurate seems to be the third meaning, which we would put
in the following way: /iii/ technology is a totality characteristic
for the human species, embracing tools as well as rules (4) of
applying them, aiming at subordinating of nature. This definition
covers the whole range of problems included in the first meaning, and

partly those embraced by the second.
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