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1. Introduction

The object of this paper is to explore the ways by which modern tech-
nology can help to promote economic and social growth in the developing
countries. The paper is an attempt to study innovation strategies for
industrialization, full employment, and self-sustained growth in deve-
Toping countries. The urgency of this task is related to the widening
94p between the rich and the poor. Unless great efforts are made the
98P will be still wider - and disastrously wider - by the end of the
century,




The social impact of technological development has become $n great that

it affects many fundamentalaspects of economic planning and national life
of the developing countries . Unless dependable means are develcped to
identify, study, and forecast the varying impacts that these technologi-
cal developments might have on various sectors, sach developing country will
be subjecicd to increasing stress in times of technological change and so-
el torbel o e and will not bensfit fully from technoloyical and socie-
Lol opnes Donliies, Crinon'ed, rational planniang mochanicn ig reauired,
thevclore, Lo coppori Political end vperational decisions at 211 Tevels

OF Giverir iy, i privete ond public ealerprize, and ip Citizen and com
Fantty grovpn. Thin new, expandod Platining process should involve all
segionts of bath the put1ic and private sectors, and should noi, in itsely,
Thibit the dntoduction of pew lectinology, ihe wiplementation of techno-
togiced Fnnovaiions will be mede nore complex by Participatory decisiun-
paking ot i Tevels of socicty, State planning must rontain and channc)
these confiricts into productive and accelerated growth of the developing
countries,

The paper (1) analyses the relationships between industrialized and
developing countries, (2) shows operational innovation strategies for
economic and social development, (3) demonstrates the inability of
industria) systems in market economy countries to cope with a uniform
territorial expansion, (4) describes state planning, supported

by technology essessiculs, as a prucess which activates all connections

hecessary 1o male cvolve the markel 1o haniva 1n accordance with the nuo

of society, (5) disausses the contribuiion of and the environment within

which technology assessment is developed and implemented, (6) emphasizes
State planning and technology asccssment as insirument for the contro) of

the entrcoreneurial activities the public sector must carry out in developing
countries.
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Four main conclusions are derived in this paper. First the market

mechanism, particularly in developing countries, docs not work up

a satisfactory impulse to esthbiish and maintain a balance between

agricu1tural and industria] production; 1t cannot even foster a

“territorially-balanced" growtn of the production system_  Second,

the dominant vehicle of economic and social growth will be innova-

tion appropriate to the developing countries which should use addi-

tional labour as justified by the saving in capital; this means that

industrial processes of sma)l productivity, which are today employed

in industrialized countries, must in greater measure than in the past

be transferred to developing countries. Third, State intervention is

requested to accelerate capital accumulation and to allocate it properly not only

in developing count:ies, but also in underdeveloped areas of industria-

lized countries. Fourth, the character of a free market system is to

be maintained in developing countries in order to preserve and deve-

10p entrepreneurial vigour; through State planning and technoloqy assessments
market mechanism has to be orientated towards the achievment of social objec-

tives, whereby the State regards it as one of its tasks to assume re-

sponsibility for those innovations and investments which, while fore-

seen in the general plan, are not or cannot be undertaken by private
initiative.

2. The relationships between industrialized and developing countries

The past vicissitudes of the industrialized countries suggest that the
mrket mechanisa not only does not work up a satisfactory impulse to
establish and maintain a balance between agricultural and industrial
production, but that it cannot even foster a“territorially-balanced”
growth of the production systea“). By “"territorially-balanced" I mean
that, wherever possible job vacancies heppen to be, they should be
filled not only by migration towards those regions which are already
industrislized, butdlso by a continuous and spontaneous spread of the
original productive nucleus towards the areas of underemployment.

————

(1) gee ». samceno, L'economia det Paesi industrializzati,

LT/AS Kompass, Milano N, p. &




It has thus happened that the type of economy, brought ehout with the
birth of industry, has not been gradually extended by the iarkeu wecha-
nism itself, but it has bcen .h'mi ted to a group of countries which con-
stitute a minority in terms of world population.

The "world market" - this new economic perspective, intraduced for the
first time in history, since the industrial revolution - has been such
only in the sense that the network of exchanges has so quickly extended
as to connect most countries. Nevertheless, only a limited number of
countries - more precisely those vhose industrialization grew,or, at
Teast, tock place in the last century - has been able to see their own
development mechanism come to such en integralion as to derive an ade-
quate impetus to lasting progress from it . Instead, the remaining coun-
tries not only did not partake of that progress, but beczuse of their
presence in the world market of raw materials and farm-produce, of which
they had become important suppliers, they found themselves open to the
counterblows of the very crisis of the industrialized world, without
either getting the benefits for which crises are in a certain sense the
price or finding aopportunity, owing to their weakness, for an ade-
quate defence.

In other words, the industrial revolution, which took place at the end

of the eighteenthcentury, did not promote a world market in the sense

that the whole world partakes in and benefits from the process of industria-
lization: for a large number of countries, covering the majority of the
world population, participation in the industrial market has not meant

the establishment of processes of capital accumulation analogous to those,
found in the western world after the industrial revolution. This accounts
for the survival, in the majority of countries, of archaic systems much
Tike those which have been superseded in the countries that had experien-
ced the industrial revolution. Technclogical change in the industrialized
world has also contributed to the growing nconomic problems of developing
countries by providing expensive, complex, .abour-saving machinery, and
equipment at a higher rate than the rate at which skills can be acquired
and capital be formed in these countries for their efficient and effective
utﬂiution(”.

So—————

(1) See J.E. STEPANEK, New Perspectives: Industrial Development in the

Yhird World, IBE, Wien 1972, p. 56
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In the O classification, there are 15 main rich industrialized countrics
and 28 wain poor developing countries, The former have a population of

030 willion with a GNP of 2,500 8 per head. The latler have a population

of 1,700 million and a GNP a head of 150 §, that is, in round figures,

17720 of that of the former; These average figures cover wide ranges. For
inttance, a few years ago the pro capita inccmes of the United States and
of India were 3,500 8 and 90 § respectively, giving a ratio of 40 to 1.
This ratio is still increasing. The total GNP of the industrialized coun-
tries is six times that of the developing countries.

Since the net rate of rice of the GNP a head of the industrialized coun-
tries is 3,5 % conpared with 2,5 % for the developing countries, the rich
countries are getting richer 1 per cent faster than the poor countries.

So the gap is still widening. If present trends continue until A.D. 2000,
than the arithmetic excess of the GNP a head of the industrialized coun-
tries of that of the developing countries will have risen from about 2,500 3
to about 7,000 3. Another way of looking at the gap is to note that the
annual added wealth of a citizen of an industrialized country is nearly as
mich as a citizen of a developing country has to live on for a whole year.

If the rclative gap is to be halved, say, from the present 20 to 1, te

10 to 1, by A.D. 2000, then the net rate of increase of GNP of the deve-
loping countries will have to be raised from the present 1 per cent below
to 2 per cent above that of the industrialized countrics. The degree to
which modern technology can assist this growth process will depend on the
total amount of investment funds available, the fraction,allocated by the
.government of any country to science and technology (in competition with
1] the other social demands), and the wisdom, skill, and entrepreneurship
with which these financial resources are used (ll

Actually, since world war 1, an increasing number among the economically
underdeveloped countries has resolutely rejected the system of relation-
ships they had been confined to by the forces of the existing market and
has adopted a policy inspired by the thought that it is up to the State

to start and maintain the process of economic deve]opncnt(z). The under-

(1See Lord BLACKETT, Introduction to: G. JONES, The Role of Science and
Technolgg‘ in Dcvelgging Countries, Oxford Univers ress, LO
s P

(Z)See H. HINTERHUBER, Der Staat als Unternehmer, "Weltwirtschaftliches
Archiv*, Vol. 103, pp. 53-7% [1969)
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tating of such responsibility has followed two very different lines: there
is @) the cowianist one which is characterized, in principle, by 8 re-

jection of the system based upon the assignment to the private sector of

the o6 it coning from the utilization, by means of the wage -systems, of
the woduction facilities of which it is the owner: according to this
Vine of thougt, it 1s the task of the State, on the ground of & defined

pro7 o ui w2, to provide for the accumulation of capital required to carry
out tho process of developuwent wanted.

Then ihere is b) the line we shall call "mixed", which still relies on

the fornulation of a development plan by the State, though the State's

task is only restricted tc realizing those investments which are fore-
scen in the plan, vut are not carried out by private enterprises. In the
latter case,the plan has a double purpose:

(1) to increasc the effectiveness of the public economic activity which,
having become very complex, requires a rigorous co-ordination;

(2) to notify the private operators of the type of development process
which is aimcd at in order to open a form of ex-ante co-ordination of
investment able to reduce the risks and make them accessible to
private enterprises which are inevitably very weak in a developing
country,

Since 1t is the State which points out the strategic 1ine of development
which is meant to be pursued,a practice typical to the policy of many
countries has followed: the involvement in and direct operation of the
State of all those productive activities which are foreseen in the plan,
but are not undertaken by private enterprises.

This trend has actually developed also in the industrialized market orien-
ted countries; in such cases, however, the State company only integrates
private initiative which continues to determine most industrially impor-
tant dCciSions(l); in developing countries, where private enterprises are
Yacking or are of a very small proportion, the enterprises, directly ore-
rated by State institutions,are of paramount significance. This situation
is strengthened by the fact that, in the developing countries, private
enterprises often link up to foreign corporations where the State cannot
allow too great exparsion,without running the risk of introducing some

alien elements in the political 1ife of the country or damagina
the courtry itself.

B

| ;
(1) égsng{]Hg?fERHUBLR,Tx$??g;g$nt of Technology and Parliamentary Control,
.urope, TJPar
Uausanne, 11-14 April 1072 e ronterance.




Especially in Latin Amorica there have been frequent cases when economic
progress has proved an impediment to social advancement, in other words,
bringing itself handicaps to the achievement of the very aims for which
the former had been promoted. Because of the poverty of local private
enterprises and of the limits tn which the foreign corporations are to be
submitted, it is easily understood how the State controlled company can
play a role which is similar to that, for ideological reasons, found

in the socialist countries.

Nowadays, there is a large group of countries that are committed to the so-
called "mived" line, that is engaged in deveclopncnt strategies presenting
the four following aspects:

(1) basing themselves on long-term programmes;

(2) allowing private enterprises;

(3) providing for a large contribution of State controlled companies, and
(4) orienting the market mechanism towards the achievement of social goals.

Such strategies, which have been set in motion at different times, since
the end of World War II, are obviously working under the most disparate
conditions, owing to the social and economic differences of the countries.
One has only to be reminded of the disproportion of dimensions among them -
say for instance between India's and the smal) African States' - a dispro-

portion which, by itself, implies very different types of planning and im-
plementation,

Yet, there is a distinctive feature common to all those realties, gathered
under the name of "developing countries®, that is the state of extreme un-
certainty and very serious difficulties in which the strategies undertaken
by their governments take place and the actual impossibility to foresee
the course which the various situations forming the object of this strate-
gies can take(l).

t)

First of all comes the fact that the growth of 2 country does not so far
Jepend on capital accumulation and sound planning, so much as on the cul-
tural and professional formation and on radical changes in its social struc-
tures. It is at present not clear how this may be achieved. As to what is
concerning the human resources, the problem of technological training, though
complex, does not certainly stand out as the most difficult to solve.

(1) See .€. STEPANEK, New Perspectives: Industrial Development in the
Third World, op.cit., p. 25
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Oue difficulty hes to be stressed: schools of engincering in industrialized
countries take justifiable pirjde in sharing with students from developing
counirices the latest in wodern techniques and even employ these students

in graduate and post-graduate research projects to design still more
sophisiicated techniques, Ergineers, wishing te design factorics that are
mre cepital-caving gencrally find information, lacking on the availability
of more apmro;.riate tecnnologies. The engineering education for developing
countries should therefore reflect a more discriminatina approach for the
selcction of tuchnolegies; particular emphasis should be given to design
to_save capital by using additional labour as justified by the saving in
EéPth_aLl - The major need is a brosd scientific and technological trai-
ning, including related social studies, which aims at technical competen-
ce in a wide sctting.

An importanrt premise to the start of any development process is, there-
fore, the action in the educational field which is inevitably a hard task
with very slow results(z). In the creative and efficient use of resources
mansgement is probably the most important factor. In developing countries
there is anurgent need for building up the supply of managers who are able
to create and develop modern enterprises, either in the private or the
public sector. Then deep changes in the social structures are necessary,
in particular those changeswhich derive from radical land reforms; the
reforms must overcome two obstacles: the political one,consisting in the
opposition of the landed class,and the technical one, deriving from the
uncertainties of their technical implementation.

The rapidity of population growth represents an other element of diffi-
culty for the identification and implementation of a development policy;
the development policy itself has to reflect, in a relatively short term
perspective, a demographic framework which is very different from that, exi-
sting when it is being inaugurated.

In the strictly economic sense, moreover, the price-decrease of raw materials
and food-stuffs has proved very disturbing for the development process of
these countries; the consequences of a decline of the price of primary goods
have a sharp impact on the developing countries, both because they, having
economies based on one type of crop or a particular mining production, have
on exportable surplus of only one or few of these goods.

(1) See J.E. STEPANEK, New Perspectives: Industrial Development in the Third
&m' Op.Citu ps 31.

(2) See M. HINTERHUBER, Fuhrun ausbildung im Zeichen der technischen Ent-
wicklung, "Betriebsw‘rfscﬁa:'fh'c € Forschung raxis", ¢, 101~ 1973)




Increased supply of developing countries, resulting from the growth in
productivity in the industrial sector and in the agricultural and mining
fields, is mainly responsible for the unfavourable course of prices of pri-
mary goods. The demand of raw materials and food-produce, furthermore, is
constantly depressed by the competition of synthetics, made by the industry
of the importing countries and by the technological progress which, for
the sane piroduction, reduces the quantity of raw materials, employed by the
industries of the importing countries.

The market situation of goods exported by the developing countries, is,
further, made unstable by the economic trend of the industrialized coun-
tries; when adverse business cycles occur, purchases of raw materials

are reduced, causing serious damage to the exportiag countries, without
any possibility for them to recover, by any other means, from the reduc-
tion of outlets; neither are they able to settle the question by using
currency reserves., 't must be added that raw materials and farm-produce,
compared with industrial production, can be stockpiled. That's what allow
possible speculation by stockjobbers, adding a new element of uncertainty
to the already precarious market situation of some raw materials and fur-
ther weaking the developing countries“).

The unfavourabic consequences of this state of affairs are further worse-
ned by the fact that the supply of primary goods is rather inelastic, that
is, they scarcely reflect fluctuations in prices. While an industrial pro-
duction which proved no longer economic, might be cut down or even aban-
doned, and its labour forces and capital tranferred to other activities,
nothing of this kind is possible for a country, exporting only few materials,
because they lack other fields of activity to which available resources
can be transferved. For agricultural production, it may even hapoen that,
when prices go down, the farmers intensify production in order not to re-
duce their real income when it is impossible to give another utilization
to their work and th.ir available resources.

Price fluctuations with a tendency to sag, the inelasticity of supply,
concentration on a single or few products, the absence of industrial
production, are all reflected in the impossiblity for these countries to
make basic forecasts, even in the medium term, and therefore to formulate

(1) See P, SARACENO, L’economia dei Paesi industrializzati, op.cit., p. 70
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concrete progranmes. Elements of further damage are added by ignorance
and corruption, often introduced into these progrunmes or inte their
execution. The nced for money is therefore increased by waste, incur-
ring in the political and administrative life of these countries. Sa-
vings are consequently very inadequate, compared with the bulk of invest-
ments, required in a iong term developniert process. The execution of any
development programme, then, involves an appropriate and constant contri-
bution of foreign capital, and this contribution, besides, must generally
have a character of aid and not of loan, owing to the poor solvency of

a developing country. In this connection, it must be kept in mind that
if loans, granted in the past to a developing country, are paid back,
that's only because this country is getting new loans or further aid.

From this pcint of view, a remarkably different position from the typi-
cal one of the developing countries can be seen in the oil-producing
countries; oil-export has determined public revenues in foreign curren-
cies large enough to permit, on one hand, a relevant expansion in real
terms, of public expenditure, and on the other hand, the creation of a
considerable surpius in the balance of payments, surplus which has re-
moved every need for 1oans and aid and which has also permitted to these
countries the formation of considerable reserves as means of payment
abroad (1).

This means a new unforeseen situation, the further development of which
can give to the countries in question a position (even political) very
particular among the developing countries; above all this applies to the
group of Arab countries, in the case that, between themselves, they in-
stitute forms of agreement or even of integration. The fact, however, that
in countries without any lack of capital, progress proves equally uncer-
tain, shows how relevant non-economic factors are.

Underdevelopment means a combination of great poverty and of the {mpossibi-
1ity of rapid improvement through the employment of available labour
forces. There is a lack, in fact, of the capital, required to utilize this
labour force, and even if this capital existed, it would lack the necessary
structures for an economic use of productive capital. Progress is, thera-
fore, ver, slow, or in some cases, even practically mull and void (when

O —— ———— =

(1 g
; ee H. HINTERHUBER, Die Explorationspolitik in den internationalen
- Erdﬁlunternehmungen."EFBSg:E7ﬂ§33~1£§E?cﬁrwff'. 85, pp. 318-327 {1970)




there is no regression) if account is given for the emergence of new
problems and of the worsening of the old oncs; population increase is
often the principal cause of the widening of difficulties,

From an economic point of view, the major need that the developing coun-
tries today feel, when they are not oil-producers, is that of strengthen-
ing their position in the international economy; this objective can be
pursued by them only by increasing exports in the quantity, required to
meet:

a) the increase in imports which is determined by three phenomena :
the growing need for productiongoods, required for the execution of
development programmes, the urgency of improving the tone of life
and the increase in population.

b) the growing number of loans which the developing countries in que-
stion must negotiate to equalize their balance of payments, a balance
which is today obtained in large measure from aid and loans which, in
great part, are never reimbursed.

¢) reduction in exports which in more than one case are the result of
the technological progress of industrialized countries, a progress
which continually offers new synthetic products, substituting rew
materials, or diminishing, on a par with production, th. need for the
said raw materials.

In view of this, it is understood how & rapid development of industrial
production is the only way open to developing countries to solve their
economic problems; the industrial development not only must supply produc-
tion and consumer goods today imported, but must also feed export out-
Tets in the already industrialized countrias.

Technological innovation and industrial development

By innovation, | mean effactive innovation which is the sum of the creative
activities in the fields of R & D, production,and marketing. Too often, in
this technotogica) age, innovation is automatically associated with R & 0,
based on the naturs) sciences. But the fact is that critical innovation,
regardiess of the field, may occur in the production and marketing func-
tions as well as in the R & D function, An enterprise or a country which
s outstanding fn R & D and creates really useful products and services,
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but which is relatively weak in innovation, in the production, and
merketing functions may well pe surpassed, both in product and sel'vice
contributions and in profitability by an enterprise or a country with
less outstanding R & D results but with a better balance of high-1evel
innovation in all three categories - R & D, production and mrketinq(”.
Innovation, in other words, means the whole process from scientific dis-
covery or invention to the final emergence of a marketable product or a
social service.

Economic growth through technologica] development depends on contingyal
j n the form of new or improved products, processes, and ser-
vices, and the general acceptance of these innovations throughout the
production structure. In developing countries the dominant vehicle of
economic growth will be innovations which (1) bring about productivity
9ains, and (2) represent new contributions to existing products, pro-
cesses, or services. In fact, the prime need is to ensure the full and
effective use, through adaptation, of foreign science and technology.

innovﬁig

In the typica) mixed economy of a developing country inncvations stem
only partially from a continuous demand pressure on entrepreneurs for
new or improved products, Processes, and services; in these countries,
innovative efforts need State plamning. The less ddvanced a country
is, thc more the emphasis in its scientific and technological activities
needs to be on the ffusion of i formation, and on technical advisory
and other extansion seryi ces, withRa D primarily concerned with sup-
porting, aécpting, and exploiting the transfer of technology. In both agri-
culture and industry, the Mof indigenous or
fmported technology and increased efficiency in the use of resourcey
deserve close attention(z).

Shortage of capital is one characteristic of the developing countries
which Justifies the use of Wore appropriate technologies. There are
others which distinguish the developing from the industrialized coun-
tries and require new design factors to be built into capital equipment,

T C——

(Dgee 1. HINTERHUBER, T%clmischo W*vaym ﬁ Un_t_%rmhmngiﬂlh%.
in N. Kirsch (€D.): O rung rgenisation, GabTer Yerlag,
Wiesbaden 1972, pp. 181-171,

(2)5ee 6. JoMES, The Role of Scionce snd Tachnelogy in Developing Countries,
op.cit., p. 105 a p. .




-13 -

Markets in most developing countries demand a smaller scale of operation
than in the industrialized countries. Disposable incomes are lower, poju
lations within the economic barriers in many cases are small, videly dis-
persed, and with greatly differing tastes. Transport and distribution
systems are under-developed. The result is a need for technologies, appro-
priate to small markets, supplied by smaller factories.The technologies,
designed for large-scale operations, are most inappropriate for small
markets,

Raw materials supplies like markets have a tendency to be limited, dis-
persed,and uncertain as to regularity of supply and quality. Often a
technology, designed for high qualityfraw materials and for an exacting
market is used to manufacture products from raw materials of indifferent
quality and for an undemanding, joods hungry, merket. The technology is
wisused. Indeed, in order to make it work at all, it may prove necessary
to import raw materials to replace low quality indigenous supplies.

According to mny industrialists, the quality standards, required for the
export mirket, mke necessary the use of labour-saving technologies.

Fuel and electric power costs in developing countries may be double
those in industrialized countries, and the supply is often uncertain. A
technology, requiring continuous operation, may lose its advantages if a
stend-by power plant has to be installed.

The developing countries are often described as lacking investment oppor-
tunities. What is meant is that there are few markets sufficiently large
to, Justify investment in the types of plants which international inve-
stors are generally accustomed to in the industrial countries. But if

we had sharper vision and refined mechanisms for conducting the search,
we could find opportunities to supply smaller markets,using technologies
of a different type.

One argument in favour of labour-saving technologies is that large-scale
modern plants return such high profits that the spiral of growth can be
started much worcrapidly than by employing a strategy of smaller and per-
haps less profitable industrial establishments. Large-scale plants can re-
turn high profits, perticularly, when serving a large domestic market,
exporting or enjoying » monopoly. Hewsver, a large-scale plant at partial
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capacity, shut down because it cannot obtain managers or operating ineffi-
ciently because of spare parts shortages, is not likely to show a profit“).

Jhe_tochnologies, currently used in the industrialized countries, can be
horacierized oo "Vabour-saving”_per unit output. The technogies most
Appropriate to the developing countries wight be termed “capital-saving"
and Sh()}_}lipg_df'sig;nedmt_g_sl‘ijﬂ()‘y‘ relatively more labour.

o et -

The search for greater technological flexibility, which is stimulated by
typical factor proportions in developing countries, need not involve a
return to primitive processes of production. Rather, it requires a greater
readiness to eschew unquestioned adoption of the most up-to-date and

most prestigious capital-intensive and integrated production processes
which have been developed for use in countries where Tabour is parti-
cularly scarce and to seek out the efficient processes, employed in those
industrialized countries where the relative abundance of capital and
labour is somewhat closer Lo the situation in many developing countries.

The procurement by a technologically backward state of publicly acces-
sible technologies which are individually difficult to define can take
place by two mcans(z):

(1) Procurement of direct access to specific foreign sources of capital
saving technologies by:
a) acquisition of patents, licencos, know-how, and technological
sssistance from foreign enterprises,
b) cession to foreign enterprises of participations in enter-
prise capital for formation of joinmt ventures.

(2) Stat promotion of specific scientific and techaglenicsl resaarch

ottt Pt ——a

(D5eq J.6. STEPANEK, New Parspactives: Industris) Dyvelepment in the
Third World, op.cit. pp. B-

5o H. HINTERHUBER, Wissgms %[%W
an industriclle En terreichische Betrisbswirt™, 20,

$6¢ 2150 H. HINTERHUBER, Mana of Techne! and Parli
rol, op.it fompat L echeology and Perlismentary
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of which it cin be assumed that e results acdiicved will find useful
uggncgtion(ﬁ.

Industrial processes of tmall prodictivity which are today enployed Ly

transferred to developing countrics and be substitut ed by processes of

higher productivity and thercfore of higher technological content.

The interest of industiialized countries in dedicating eppropriate re-
sources to scientific and technoiogical resedich derives from this pro-
snct(z). The countries which would not resolutely proceed in this

way, would see the prevailing wage rates, not only not improving, but
even drawing back towards the lower levels 'n force in the countries
able to master only the simplest technologies

A socfalist line of thought beina adopted or not, the majority

of comtries in which industrialization had not yet started at the be-
ginning of this century, is today involved in processes of economic de-
velopment which see the State the major, and often, as the only
protagonist. The behaviour of these countries in the world market cannot
escape, fundamentally, from the logic of market opportunity; this is an
eloment destined to bear. in a growing and considerable measure, on the

(1)
The major roles of research institutions in a developing country
are:

(1) to help select and adapt existing scientific and technological
knowledge to meet specific local needs

(2) to meintain contact with developments elsewhere of potential
Yocal importance

(3) 0 design plants and equipnc it te save capital by using addi -
tional labour as justified by the saving in capital and, more
generally, to augment existing kmowledge in fields of actua) and
potential relevance which, for various ressons, are not or camnot
be properly studied in industrialized countries,

(4) to train, within the limits of the foregoing, scientific and
technical personnel and to stimulate entrepreneurship,

(8) to transmit information on more appropriate technologies,

Through their plaunin? organizations, governments ciun emsure that
Gve priority in the allocation of limited human and Tinancial re-

sources is given to projects and prograames related to economic and
s0cial needs.

(Pdsee 4. NINTEMUSER, Nonegeme and Parli Control,
T™hrd Parliomentory Shd SEYERETY hTercnce, Toumc 11%‘."
Lovsanne, 11-14 Apri) 1972,
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position of industiriulized couslries with a market economy, given that:

a) the progress of the industrialized countries fs to a great extent
subordinate Lo the constant cxpansion of commercial exchanges with
the developing countries;

b) in the developing countries lives the majority of the world population
(a population which is morcove growing at the highest rate) and
there is to be found the richest part of the natural resources of
the earth,

The industrialized countries are therefore vitally interested in co-opera-
ting to solve the problems of develuping countries; they and only they
are able to realize two necessary (though not sufficient) conditions for
determining a more favourable course of the actual pos tion of these
countries. These conditions are:

(1)the guarantee of relevant and constant flow of aids, and

(2) the renouncement of certain types of industrial pi duction of which
they arc also exporters and, of which, instead, they should beceme
1~orters“)

It does not secm, however, that these two conditions today figure as appre-
ciable components in the development process of industrialized countries;
the social forces, ope-ating in the rich countries, do not feel the inprove-
Went in the conditions of 1ife of poor countries 45 2 significant value
which they can sacrifice:

(1) with a generous increase in ald, ons part, even smal), of the higher
well-being they can immediately achieve,

(Z) the operation of those tndustrial activities (9. textile pro-
duction) wiich in developing countries can mere osily be porformed.

Atds and loans to develouing countries rest, therefore, within the re-
stricted limits which ars imgosed on the induetrislized countries by the
tnternational political sitvation or by the opportunity to substatin their

) In an international division of 1sbour, these capenents, able to

large amounts of laboyr and requiring 1ittle capita) ipmont,
s$hould be manufuctured in develeping countries. oy

Worived in industrialiy

1ot plants for the memufac of
T condTtions, prevat) iy n&‘ M*
e .




own exports of production goods“). At the seme tir o, a conerile folltow
vp has not been given to promises made hy industyiciized conntries atl
international conferences

(1) to stabilize the market of raw materiols which the develoning
countries export,

(2) to reduce their own agricultural production, anil

(3) to open their own markets to the new industrice of the poor countries.

The developing countries, or at least, a great part of them which are
unable to achieve intensive processes of capital accumuiation and forma-
tion of human resources cannot therefore avoid serious political and
economic crisis; their relationshipwith industrialised countries happen
more in an atmosphere of conflict than of co-operation. In substance,
this complex pattern of relationships which used to be called the
"class struggle” {s fading inside industrialized countries w.th high
GNP, to be revived, instead, as a tension hetween rich and pour coun-
tries: the former, being economically homogeneous and in a state of con-
tinvous progress, the latter, proceeding too slowiy or not at all, in re-
spect of their misersble level of life. And probably, it will be only in
the way in which this situation becomes more acute that the problem of
the developing countries will become one of “oyr" problems and not only
the problem of far aay countries or of countries which are believed

to be far.

. Gevelopmont gaps in industrislized and develening countries

The fnability of industrial systems, born in the last century in market
oconoay cowntries, to cope with a uniform Lerritorial expansion, has been
shewn not oaly in the world context, with regard to the developing coun-
tries, but also inside the very industrialized countries. Islands of rapid

economic growth exist also in developing countries which can be distinguished

frem the rest of the country by marked differences in pre capita income -
the differences increasing edch ycar.

(n The amount of capital supplied to developing countries (an smount which

according to progrommes formulated by international organizations, should

hove reached an entity, certainly not considerable, equal to 1% of the
@ of industrialized countries), has not reached the said amount. Also,
the operation of special development agency, formed by the World Bank,
has been watil now hardly considerable.
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It has in fuct hapuened that the accumulation of industrial capital
in a countiy tends to be concentrated in the sole regions where the
accuirlation process started; thus, not only the world cconomy is
nowadeys spiit inio two sections - the developed and the underde ve-
loped one - bLut the developed countries, too, often reveal, inside
themselves, single areas, somstimes very widespread, which were left
underdeveluped,; morc precisely thOse areas, where:

$) the accuralation of industrial capital was not sufficient, {n the
Past, to biing the labour force of a prevalently agricultural region
to a prodictivity level of the same order as achieved by the labour
force in the remaining national territory where the process of in-
dustrialization has been concentrated;.

b) the deficiency which has been so determined in the industrial capital
structure, cannot be eliminated by the action of the existing market
mechanism,

01¢ and new economies which, as said sbove, are in a country evidenced
38 3 result of the process ¢ industrialization, enerally tend to be
lecated, on one hand, in some regions - (those that are industrialized),
and on the other, in the remining regions which stay agricultural. The
differences in revenue and in the way of 1ife, which form between region
oand region, tend to worsen because low productivity industries, follo-
wing the process dlready 11lustrated, are no longer convenient because
of rises in wage levels, and are then transferred to the countries with
low income and not to those dreas in the cowntry which, 21though being
wnderdeveloped, have wage levels of the developed port.

Now, because the situation of interna) underdeve lopment in tndustrialized
countries cannot be o) iminated by the action of market forces, this type
of diséquilibrium canmot but be contimwelly worsened. The increase in pre-
ductivity which is so intense in our tises, wi)) determine in fact 2 con-
tiave) fncresse in incoms of the industrialized ares; even the culture
od any other menifestation of Vife of the ares will evelve intensely,
therefore, dccording to the schemes, 990d or bad o they may be, which
re appropriate of more progressed secieties.




Non-industrialized areas stay fixed in their antiquated economic and

social structures and the inbalances of their social life will be upset

in the end by the fact of belonging to a country vhose economic and social
life evolves under impulscs which become more and more alienated from the
porsibility of development in poor arcas. Because in rich arcas income and
pover go together, the situation now under examination, has been defincd

as interna] colonialism which, for example, could well apply to the Italian
Suuth, considering the system of social forces which came about in Italy
after unification.

From this one recognizes the economic and political opportunity of public
action which is directed towards the intensification of the process of
productive capital accumulation, in order to endow even the underdeveloped

regnon“). A similar action wiil, however, always be conditioned by the

interest of the more powerful rich zone. This actlion cannot, therefore,
develop sccording to the logic of an action which is intended to unify
the culture and economy of the country; the 98p between rich and poor
areds could therefore be reduced only under the pressure of protest from
the poor zome. The reduction of the g3p will be limited and in part con-
siderably determined by the transfer of labour from the underdeve)oped
area to that more advanced.

The problem 1s partly different if the underdeveloped area does not play

8 great part in the economy of the country; in this case, the sccumulation
of capital which is formed in the whole of the country, may be sufficient

to give work in developed areas even to labour which is underemployed or
unemployed in the underdeveloped areas.In this situation migrations from
underdeveloped to developed areas and establishing in these areas of those
activities which the existing market is able to set up, are considered to

be adequate to give full employment to the tots) labour force of the country.

The fact is that experience has dlready clearly indicated that an oquali-
aation process of the productivity of the work force existing in various
regions of a cowntry, being mainly obtained through internal migration,
sives rise to decay, in the areas of emigration, even of those modest
economic activities which were yet flourishing before the exodus, and,
®ore, determines a socia) disequilibrium mo less serious than that exi-
sting before; from here rise new problems which are more difficult to
solve due to the demografic inpoverishment, produced by the exodus.

(Vsge 1. Ninieiownen, t of Techaology and Parlismentary Control, op.cit




The relatively high level of economic ectivity in the metropolitan

arcas Tirst attracts and then holds the most talented, cducated and

rish tekirg individuals from the entire country. Their removal from

the underdeveloped regions results in a relative decrease in cconomic
activity, reduced attraction for other innovation-minded individuals

and thus & repetition of the cycle. Therefore, the idea that public
action to acceleratrcapital accumulation in underdeveloped arcas should
take place even if in the country the process of capital accumulation
develops 11 an intense way has gained ground. In this case, the develop-
ment action will tend not to intensify the formation of new capital, but
to ellocste differently, betwen the various regions of the country, the
capital winich is already currently being formed, in order to favour the
return and the retention of innovative individuals in the underdeveloped
areas,

Insufficiencies in capital accumulation processes, revealed in industriali-
lized countries, do not concern only lack of development. Since the end

of vorld war Il, Statc action has been asked for clsewhere than in areas
poorly endowcd with capital investment, even in areas which had alrcady
adequately heen provided for in the past, but that because of ntran-
sient crises, can nu longer give to that capital an economic employment.
The causes of the crisis may be various: exhaustion of mines, reduction

in the demand for goods the production of which had a considerable role

in the zone, abandonment of production of a military character and, above
811, in these times, of production which, Mving an inadequate producti-
vity in respect of current wage level, must be left to the countries tech-
nologically less advanced. The safd crisis is due to the phenomenon of
changing from high developed processes to mature procozus“).

It Mas been proved that, when similar events happen to a considerasble
pert of a productive system of a given ares, the existing development
pechnism does not efficiontly react, in geners), by famediately using,
In the region struck by crisis, the productive factors (and in particu-
10r the work force) which have become dvailable. State intervention is
requested in this situation for reason substantially similar to these
mintioned above for the underdeveloped regtons: in fact, the davelopment
mechambms, existing in the 4red, are unsble to give employment to o con-
stdersble part of the labour ferces of the same ares, at a preductivity

———

“)ke H. HINTERHUBER, Mana gement of 1 and Par)iaments rol,
op.cit.
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Tevel which correspronds to current wage -rates. Public action is Justi-
fied, in this case, other than for the motives, already nmentioned for un-
derdeveloped areas, as it also permits the employment of qualified pro-
fessional people and investments of a social character {public works,
schools, nurseries and other private and public services) the formation
of which had been previously determined, and which would be lost in the
case of any contraction of cconomc activities.

In recent times, on the basis of the same elements which justify the
intervention here metioned, it has also been demonstrated that the eco-
nomic policy of a developed country should take charge not only of the
insufficient use of the work force available in underdeveloped regions Or
aress in crisis | but also of the effects, determined by the fact that
further considerable expansion of private investment in highly developed
regions gives rise to a demand for work which exceeds the existing avail-
ability of it in some regions, and therefore provokes considerable immi-
gration. The forming of a similar imbalance, while worsening phenomena
of underdevelopment and of depression, which other areas already suffer
from, may in the developed areas demand extremely high public investment and
determine social disorder and damage (pollution, for example) which a
different regional distribution of industrial investments could avoid.
Direct public action, contrasting the tendency of productive investment to
concentrate further in the said congested zones, is thus Justified,

5. 38pte Plonning as & method of oriemtation and stimulation
of the market mechonise

The point of departure for a first ericntation as regards planning shatl

be the general statement that with the evolution of society from cultures
which might be defined as rural te cultures dominated by techmology the
degrec of dependence of esch individual on other individuals is increased.
This increase, however, does not express itself im an incrcase in the amount
and intensity of bilateral relationships instituted by people among them-
selves. On the contrary, these relationships appear Lo decrease buth in
Menber and in intensity; technological progress heightens to #n increasing
extent the isolation of the individual in preporiion to the increace in

hs mobility and his cemtie! over mature.
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The increase in this degree of dependence shows itself in a continuous
increase in the number, the size,and the complexity of two systems:
firstly that system whose regulation takes place throuygh spontancous
conncetions wivich form between wen as a result of chauce, and secondly
those systciv, which are regulated by man by mcans of certain procedures
with a vicew to the attainment of certain aims (1).

The trensition 1o o progranned econony is a problem of transforming

a self-regulated systen: into a regulated system; the application of planning
means thal a given socicty does not, in the judgment of the competent authoviiic
Possess that capacity of self-regulation which suffices to Jead the system

in the dircction of the general aims which these authoritics propose to attain,

The incapacity for self-requlation is based on the fact that changes in one
pari of the system do not automatically and at the right time give rise in
other partis of the system to the rcactions which are Necessary to move the
system in the desired direction. The Tocalization of large-scale technological
projects was able to take Place at an earlier stage without a superior office
having to estimatc automatically all the positive, negative, direct and
indirect offects in all spheres of society (econovy, cnvironment, insti-
tutions, general public) or having to provide the indications and resources
necessary for the creation of the required stroctures et the right Lime.
Today an "adjustiment® of this kind is no Tonger possible, and it must be

with the help of technology assessnont!a)that the comnections are set up
which improve the cxtent and the quality of the information serving as

& basis for political and entreprencurial decisions. This ic a case of foully
coordination between the private and public decision centres. The grave de-
ficiencies in all spheres of public and private life ore simply proof of

the impossibility on the part of the public decision-centres to react at

the proper time to the decisions of the private decision centres ,and, on

(1) See P. SARACENO, L'economia dei Paesi industrializzati, op.cit. p.97

(2) For the purpose of this paper, technology assessment is the systematic
evaluation of the secondary or higher order effects or npacts on socicty
of a present or proposed application of technology. It is the systematic
forecasting and planning process that evaluates the impacts of present
or proposced applications of technology on all sectors of socicty, encom-
passing economic as well as environmential, social, institutional, legal
and political considerations that are both external and internal to the
technologies in question.
Sec, for exumple, M.V, JONES, A Technology Assessment Methodnlogy: Soe
Basic Propositions, The MITRL Corporation, Boston 1977
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the part of the private docision»contres, to ascacs the coveloments

of public action wlich vith their decisions are unreachable ond vmmodi{iohle (1)

Tne adoption of a planning mechanism thus synonymous with {he activating of al1l
connections which are wecessery i1 the various initiatives of the decision
centres of the sysicw are to propel the system in the right dircction in as
econoitical a manner es possible. The laying down of the aims for the actions
to be cerried out is of course a political and not an economic operation,

The classification of the p]anningwég-ézbﬁbhic planning docs not refer to
the procedurre of the forieulation of the aims; the aims laid down at the poli-
tical level in sequential and stochastic approximation are pieced together

by means of technolcgy assessmicnizand of successive elaborations of an
econonic nature to form an organic, programmed action. These elahorations are
to make sure that the rescurces which can be accumulated for the attainment
of the given aims are sufficient and that the required instruments for the
action are produced.

An absolute prerequisite for the transition to a programmed economy -
prograiimed society would be a more syitable term - {s the construction

of an order by means of which the aims which have to be attained by the
different decision centres of the system can be exactly defined. These aims
are numerous and of a varying nature, and besides this they are definable
with the aid of differing standards adapted to the diverse actions; e.q.
intensification of progress in poor underdeveloped areas, acceleration of
technological development in various areas, building and/or introduction

of plants for the reduction of pollution,and so on.

The'multiplicity of the aims, the varying times of technological implemerta-
tion, and the great variety do not constitute a hindrance for a programmed
action. After the transition from the political moment (definition of aims)
to the economic and administrative moment (implementation of the systems
dnalysis and the technology assessments) the aims laid down on the politiral
level become conditions or restrictions which have to be taken into account
in the process of formation and distributfon of the national income.

e

(1) See P, SARACEHO, L'economia def Paesi industrializzati, op.cit., p. 99




In the economic phase the planning activity is thus a procedure for
maxinizing the national income, whereby certain conditions are observed.
The ideals which prevail in the society which is the object of the pro-
groried action are concretely reflected in these conditions in the form of

ains,

When as a result of the given conditions the attainable national income

proves to be insufficient, the aims must be modified on the political level,

The conparisen between aims and resources rust be continued until the opti-

mut totality of the aims attzinable with the resources available is reached

at the political level. The planning activity thus consists of a political
monent in which the aims are laid down and of an economic.technical, and admini-
trative moment vhich guarantees the progress of the system under the condi-
tions which reflect the aims,

From the above exposition it can be clearly seen that the transition to a
programmed action does not effect the mechanism of the market, Certain

public actions, cither individually or as a whole, or the manner in which
they are carried out, but not the fact that they are carried out within

or outside the framework of a programmed action can lead per se to an
impairing of the market mechanism. If the public action is geared to
{_certain aims, the fact that the modalities of this action

are fixed with the aid of planning heightens the efficiency of the market
mechanism.

The planning mechanisms which are able to bring about fundamental changes
in an economic structure are characterized by two elements:

(1) The State takes over direct responsibility, mainly through State
owned companies, for the attainment of certain aims of innovation, pro-
duction and income distribution within a certain period of time.

(2) The achievement of these objectives 1s effected by
maintaining a free economic system whose framework undergoes a cer-
tain modification.

The character of a free market system is maintained in order to pre~
serve and develop entrepreneyrial vigour which is encouraged by private
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ownership of the mcans of production. By State action the rarket system
is gearcd to the achievements of social objectives which cannot be at-
tained by the market mechanism alone (1)

In the "mixed economy” of a developing country, for which the establish-
ment of a general plan by the State is a prerequisite, the State should
regard it as one of its tasks to assume responsibility for those inno-
vations and investrents which, while foreseen in the general plan, cannot
be undertaken by private fnitiative.

It is not 1ikely that there will be any innovations in development stra-
tegies comparable to those to which industrialized countries have become
8ccustored in industrial production. Some opportunities do appear for im-
proving the design and for accelerating the implementation of industrial
development programmes. STight improvements can be expected, but no sudden
changes will dramatically increase industrial growth rates.

The most important block to industrial development is the lack of risk-
taking, innovation-minded individuals. If a culture can produce large
numbers of such individuals, the problem of industrial development in
developing countries would be nearing solution. The incidence of entre-
preneurs in the newly industrializing countries is grossly iradequate. The
very activities of the State planning agency to accelerate industrial
development has to tend more and more to form and mobilize these vitally
fmportant entrepreneurs. The success of development plans ray depend more
Upon a strategy for the formation and retention of such individuals than
the proyision of physical and financial resources from the planning
agency. Tn developing countries, however, entrepreneurship should be
favoured among engineers since this combination of skills can lead to
effective formation of new enterprises and to relevant enterprise growth
rates. Entrepreneurial training could be associated with the granting

of credit by development banks.

e ——

(Dsee H. HINTERMUBER, Dor Staat a1 Unternehmer, "Meltwirtschaftl{ches
Archivi, 103, pp. SETE TIORR} ——— — -




6. Lhc contributicn of and envivonment fo technology asscsswent

Wial is the contribution of Lechinology assessment studies? With the aid of
these siu'ies 1t is possible above all to assess measure and evaluate the
effecis which appoor unintentionally, indirectly, or after considerable

delay (sccondary and tertiary eifects). in the traditional primary stages

of Stole planning theve effccts are not Laken into account to any

grest oo tent and wosi often be eliminated by expensive State interventions.
Technoleay assessients, in oiher words, provide for economic planning an
overi 1l cketih of the edvantages and disadvantages of various orders and

render it possible Lo choose anong available alternatives with fairly simi-
lar primary effects thal which has the smalles negalive secondary and ter-
Liary eifects o the greatest positive ones ( ),

Technolugy assessment can indeed be expected to perform important roles
of cconomic planning by:

(1) Clarifying the nature of existing social problems as they are influenced
by technology, possibly indicating the legislation needed to
achieve satisfactory control.

(2) _Provid‘;_q_g insights into future problems, to make possible the establishmen
of long-term prierities and to provide guidance for the allocation
of national resources.

(3) Stimulating the private and public sectors of our society to take
those co.:r.scs of actior for the development of new technology that are
most socially desirable. Such actions may be creative or defensive,
Creative actions would be those that follow from the awareness of new
opportunities for social development ; defensive actions would be those,
involving restrictions on the use of technological developments.

g9 the public and the government about the short-tera and
Tong-term effects of the range of alternative solutions to current
problcus ().

_TI).'§?e . DIERKES, K.W. STARMLE, Technology Assessment, Battelle-Institut,
Frankfurt 1973, p. 6

@) A Study of Tuchuolog%' Aesoscuent, Report of the Committce on Public

Twgincering Yoliey, 13 ti0na1 " Acadewy of [ngincering, U.S. House of
Representatives, Washiiglon 1969, p.3
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The overall objectives of tedhnology assessments within the {ramevork
of cconomic planning are:

(1) To improve a country's auality of life. This is the
Tong-range cbjcctive to which somchow and to some extent all other objec-
tives are subordinated.

(2) 1o strengthen tic country's technological infrastructure and innova-
tive capacity, including relationships between govermment, industry,
and universilics. This is a shorter-range objective, but basic to the
accomplishueni of the first objective.

(3) To focus efforts of govermment laboratories, State owned companies,
and universities on specific areas of technology believed to ofter
proriise for national pre-eminence and to improve a country's compe-
titiveness in foreign trade.

(#) To rctain in domestic hands contro| of designated “growth" industries
that incorporate new advanced technologies.

(5) To enhance national prestige.

The effectiveness of technology assessments appears to be greater in those
countries in which (1) the national science and technolgy policy and goals,
particularly as they affect designated industries, are well-defined and

less subject to change, and (2) government involvement in economic planning
and integration of technology assessments into the planning mechanism, has
been direct and substantial. The public sector, indeed, needs technological
assessments if its planning and development policy is to allow for foresee-
able or desired technological trends. The planning agency must know which
inventions are expected to induce potential basic innovations of the future,
f.e. are likely to modify nationa economic structures significantly. It must
have an approximate date for the introduction of these innovations and the
timing of their effective impact. Above all it must have adequate advance
notice of technological mutations so powerful as to be capable of causing
upheavals of entire sectors of the production process in a short period

of time (1).

D e i

Forccasting and Social Thange™, 4, 73-35 GIOT:

(1) See . AWAC, A French Experiment in Long- and Very-Long Term Netional
Technological Ferecasting: The Basic fole of &enwn{lcs, "TechnoTogical
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The effectivennss of technology assessment progrems seeme to require

the establisheent of a Science and Technology off’ce within the natioma)
plenning agency (1) to perform a planning and coordinating function for
the Science and Technology programs of government laboratories, State
owned companics, and universities, and (2) to promote, through the natio-
nal planning rochanism, invention, fnnovation, and the development, trans-
fer, utilization of new technologies that would contribuie to the solution
of national, social, and envirommental problems and the competitiveness of
the country's foreign trade. { ) )

In sumary,State planning and technology assessment render it possible
to identify the incohcrences of actions to be undertaken and thus to
avoid successive interventions which correct the effects of decisions
not in conformity with the aims of society. State planning and techmo-
logy assessments procure for all public and private decistons-centres

a reference framework which renders ft possible to avoid the risks which
they would otherwisc run if they were left, as {s the case at present,
in a situation of uncertainty,regarding the general and particular atms
of public action.

o~

‘l ; 500 C.C. NIMS. .t .‘-o * o

Forgign Cowntries, Office 3T W WEUVECIRT SETECEr V67 S ToN
Mrtﬂn of Commrce, Springfield 1972, p. 3
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7. Stakg planning end technology assessment as_instruments for the
songrol of the public sector

The control of the public sector

is a question of solving a relativelv new problem which results
from the numerous activitites that have been added 1n rocent decades
to traditional public action: the asscssment of the "secondary cffects”
of the introduction of new technologies, the protection of the environ-
ment and the consumer, the increase in new environment and society oricnted
products, processcs etc. demonstrate the necessity for the public action
to constantly take decisions in a state of uncertainty. This uncertainty
oes nut come from any inadequacy of existing laws and institut ions and
cannot be eliminated by the modification of thesc, even if Changes are
in many cases urgently necessary. The position of uncertainty in which a
large part of public action takes place in the spheres which have been
added in recent years is identical with that in which the entrepreneurs
d the industrial decision-centres must evaluate the probability o
verious future developments and to take their decisions accordingly' The
otrepreneurial activity cennot be bound to precise norms like the tradi-
tional public action. Legal norms, regulations, etc. which direct the
Pblic action with regard to its entrepreneurial functions can give to
the corresponding institutions only the statement of the tasks to be
carried out, the authority, and the resources mecessary for implementing
the decisions; but they camnot provide normative modalities for the actiens
to be undertoken. Net only Rate enterprises (2) but also meny public
ainistries and administrative orgens operate in this situation,

Pbiic action is characterized today firctly by wide extension and
¢ifferentiation and secondly by the increasing fmportance of the entrepre-
murial element which was formerly considered typical of the activities

of the private sphere and abnormel for the asctivities of the public sector.

———

(4) See H. MINTERNURER, Technolegica! Inmevation Strutegies for Developing
L ] ”c“t.

(3) See n‘n& MINTENNBER, Monegement of Technglogy and Perliamentary Contrel,
op.cit.




The great differences in the new functions of the public sector arise
also from the fact that the spread of public action shous itsell not
only in a corresponding expansion of State adminictration or of the inot ity
tions vhich are organically incorporated therein, an actioi vivich is
descvabod as public 15 often performed by other inctitutions, often by
Avil faw omstitutions (1 ). These institutions, whose difference from
traditional instotut ions has been emphasised, are not the conuccuence ol
the provicinal nature of theiv functions, the elemsntary nature of the
process of task-definition or the requisite structures; neither are they
the rescit of political or bureaucratic arbitrary ¢ots. bven 2t thesc
institutions are hot rare, they nevertheless reflect the appearance
of new public functions and demand a new type of organ and control.

What control can be exercised over an activity which requires decisions to
be taken in a situation of uncertainty? Control of the legitimacy of the
actions to be carried out could only be exercised with reference to norms
which are set down for the individual actions; these norms, however, do

not exist for actions which are the consequence of entrepreneurial decisions;
they can only confer authority, allocate resources and define actions which
are to be carried out.

But a :irogrameed action can have as its aim the identification of the optimum
modalities of the activities of the public actiom and thus exercise a merit
control which should never be lacking in the public sector and certainly
finds no basis in the corresponding legal acts, administration norws and
statutes.

The three programme types on which planning is built up are:

objective-programmes, orientation prograsmes and verification programmes.

e

(1) This, for instance is the case of joint-stock companies with state
participation which in Austria snd 1taly direct a large section of
the production apparatus. The laportence of the public sector in these
countries gives the governments direct and selective means to influence
the private sector.

Soe M. NINTEMWGER, Dor Stast als Unternghmgr, op.cit.
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Objective 1\ ggrammer, 1ok on the (huracter of decisione, in them the actions
are Tirst detined which are to be caiviced out for the attainment of cer-
tain definite results, secomdly the <omces are given from vuich the
requisite rescuiies are drawin, and thirdly the institutional changes are
specified whidh fve reguived 1o the tarvying out of the a. tions proposcd.

The oricntation prociammes state the general aims which must be attainea

by mcans of the decisions of the comp. tent authorities; they do not have
decisional character and can cause O tremely varied effects according to the
political answer which they receive and the reasonableness of the aims
which they propose.

With the aid of the verification progranmes the state of the system, che
direction of its evolution and the difference between this evolution and
that which is thought to have been given to the system are assessed at
periodic intervals. In this way there result the decisions to be taken

and the problems to be solved in order that the system may be brought to
the line which has been fixed at the political level. The concept of a
verification programme can come into being only in an advanced phase of the
system and presupposes important impulsc. of planning activity already.
The orientation programme, on the other hand, can, as for imnstance in Italy,
be produced also in the sbscnce of an action which can be defined as pro-
gremmed.

Prerequisites for the control function of technology assessments are (1 ):

(1) Vachinelogy assessments should be produced in an enviromment ree from
political influence or predetermined ! ias.

(2) Mombers of 1 technology assessient task force should be choien for their
oupertise but not as representatives of affected parties or speclal
interests. The viewpoints of affected parties should be brought te
She tas. fTorce by volunteered or solicited presentations, ana with spe-
ctal concern te elicit views from those affected parties who are met
rormally organized in their own interests.

(1) See A Study of Technoloqy Assgssment, op. cit., p. &




(3) The necessary, thorough investigation of the socielegical and political
tmpacts of technologies under asscssment requires extensive partici-
pation by behavioral and political scientists.

(4) In order to give full consideration to secial as well as technical
issues, technology assessments should include analyses of the cause-
effect relationship between different govermment strategies and their

social impacts and should be supplemented by the intuitive judgments of
knowledgeable individuals

(8) It is usaful to classify technology assessments as initiated (a) by
¥n existing social proolem or (b) by the potential of 2 new technology.
The methodology of assessment should proceed differently for each; more
fully tested methodologies of systems malysis are available for the

first class but the Planning agency is probably more concerned sbout
the second.

(6) Criteria for establishing tre priority of topics for assessment in-
clude the breadth and depth of the expected social impact, the visti-
blity of the problems to Tegislators and to he pecple, and the current
nd expecied rates of duvelopment of the technologies .

(7) The appraisal of the accumulated spectrum of consequences of technele-
gical developments must include the derivation and wse of measures of
social value pertinent to "the ality of 1ife," in addition to the con-
ventional ecomemic and technical risk-benefit criteria,

(8) Technology assessments can help alert the natien to future benefits
Nufmnmlmmmthuwtﬁmubncwtn-

assery for national programs, designed te secure the bemefits ond to
svoid these problems.




0. Conclyding remryy

1 think 1t is the epinion of everyone that the 99 between Lhe ideal com-
bination of instruments set out sbove snd the instruments in use today in the
doveleping countriers is 2 large one The efforts which we are today
dodicating to eliminating this gap can thus casily be understood. The
first approaches to this end do mot lie e clusively in the im-

provement of the conceptua) schemes which are in our possession today but
o1se simply in the more rational and mere extensive use of those instry-
wnts already at our dispesal,

in a)) countries
The so-catled industrial society¥has at bottom a rather primitive know-

lodge of the modilities through which the enorwous and imcressing
flow nf goods cen be regulated and controlied; in other words, our society
in the doveloping as well as in the industrialized world

is proving to be less and less in o position to keep under control, with
officient decisions taken st the proper time, the muitiplicity of systems
of which 1t {s conposed. And it is this state of affairs which is, I thim,
the cause of the crises ond disequilibrium which is continually being re-
vesled to ws every day of our 1ifes.









