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1. Buachground o the emergence of [TINTECt

The awareness ol the nced (o develop
national science and technology policies in
Peru emerged rather slowly over 3 period of
muore than ten years, although in practice there
15 stll no widespread acceptance that they con-
stitute a legtimate component of the develop-
ment planning effort. In part this awareness was
stirred by external influences, and in part by
the growth and evolution of the scientific
community. Of particular sigmificance were the
three sermunars organized during 1966--68, at
Paracas, Fl1 Busgue, and Ancon, where Peruvian
scientists, execulives, government officials, and
military personnel met with their North Ameri-
can counterparts and exchanged 1deas on govern-
menl aclions required to stimulate the growth
of science and technology. Several UNESCO
missions, staffed mainly with French experts,
also visited the National Planning Institute and
the office of the Pnme Minister, lobbying for
the creation of government institutions that
would undertake the formulation of national
science and technology policies. !

These efforts, and the perseverance of
several hugh-level scientists and ad munistrators,
led to the creation of the Cunsejo Nacional de
Investigacion (National Research Council), in
late 1968. The creation of this body was one of
the first pieces of legislation enacted by the
Revolutionary Government of the Armed
Forces. This wnstitutlion received substantial
support from the Regonal Programme for
Scientific and Technological Development of
the OAS, and was able to undertake a series of
studies on resources for science and technology
and on transfer of technology. Our knowledge
of the situation in the late 1960s 15 denved to a
lurge extent from these studies.? A summary of
key facts follows.

In 1967 only 14% of the students in the
higher education system were being trained in

sctentific or technical disciplines. The great
majority, following the hispanic tradition of
colonial times, were being trained in the
humanities and law, with a significant percent-
age in the social sciences. This was in spite of
the rapid expansion of the university system
which grew almost fourfold between 1960 and
1970.

Thus, from 1960 to 1970, the number of
university students more than tripled, reaching
almost 100,000. During this significant in-
crease, the proportion of students in the
humanities, including the social sciences, went
up from 38 to 47%: the relative share of
students in education went up from 21 to 24%,
while the percentage of students in the natural
sciences diminished from 8.6 to 4.6%. The
percentage of engineering students decreased
from 20 to 18%, while medical students
decreased from 12 to 7%. The absolute figures
present a different picture in the sense that the
number of engineering students, for example,

* Thus paper is based on an address delivered at the
Interamerican Forum for Technological Development,
convened by the Institute of Latin American Studies
of the University of Texas at Austin, February 1975.
I am pgrateful o L Fhit and G. Flores for their
comments and suggestions.

t+ The acronym stands for ‘Instituto de Investi-
gacién Tecnoldgica Industrial y Normal Técnicas”. In
English | shall use *Industrial Technology Institute’.

1. The ‘insututionalization’ of science and tech-
nology pulicies is treated in a joint paper with lsafas
Flt, provisionally entitled A premature hustory of
science and technology policy in Peru’.

2. See. for example, Consejo Nacional de lnvesti-
gacwom, Porencial crentifice ¥ tecnvlogico del Peru
{Lima, Perd, 1974).
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doubled during that period. Nevertheless, they
indicate that during a phase of rapid expansion
of the higher education sector, enrolment in the
traditional professions increased [aster than in
those oriented towards technology.

From nine state universities and one private
university in 1960, the number went up to 22
state and [2 private, totaling 34 universities
with 253 academic programs and 336 depart-
ments (for a student population of less than
100,000). Clearly, it was almost impossible to
maintain high standards in an expansion process
of this kind.

In 1970 the university systern in Peru spent
approximately 1.8% of its total budget on
research, amounting to USS5L.5 million. How-
ever, many administrative and teaching tasks
were allocated to thg research budgets and a
significant proportion was devoted to agricul-
tural research in state-run experimentation
stations attached to the universities. On
average, less than LiS$60,000 per annum were
spent by each university for research, and about
USS15 per annum per student. These averagh
figures hide wide disparities, for most of the
research budgets were concentrated in half-a-
dozen state universities and three or four
private institutions.

To complete the picture on higher education,
it 1s also known that around 15% of engineers
who graduated between 1962 and 1966
emigrated to the United States, Canada and
France, while a smaller percentage from the
natural and social sciences and medicine,
together amounting to about 9%, also did so.
These fligures indicate the lack of a solid basis
of highly trained manpower on which to
develop an indigenous capacity for the genera-
tion of technology. If we lock at the statistics
on scientific and technological activities the
outlook is confirmed.

In effect, according to surveys and estimates
made in 1970 by the National Research
Council, there were 184 research institutions in
Peru, employing a total of 2,900 workers. Of
these, less than one hall belonged to the
category of researcher and technician, and even
less worked full time in research tasks. Most of
this personnel was involved in natural and exact
sciences (29%), in agriculture (28%), in the
medical sciences (21%), with only 10% working
in the engineering field (the rest being in the
social sciences). A total of about USSS5.9
milion were allocated for current research
expenditures in 1970, with a substantially
smaller amount allocated to investment expen-
ditures. Allowing for omissions and capital
investmenlts, the total is certain not to exceed
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USS10 mulion.

Turning now to average ratios, these figures
imply that there were less than 16 workers—and
even less researchers—per institution, that each
institution  spent around US$32,100 per
annum, and that each worker was allocated
about USS2.000 per annum. Additional data
show that the number of resecarch projects
under way exceeded 1,100, which would imply
an average of 1.7 workers per project and an
average allocation of US35,200 per annum per
project.

All of thus gives the picture of a rather small
and fragmented research syslem, requiring a
process of concentration and rationalization of
a significant influx of funds, and a substantial
increase in the number of researchers. However,
it must also be pointed out that engineering
training in the mid-1960s, particularly at the
National Engineering University, had achieved
rather ugh standards, and that there were many
professionals and scientists struggling to do
rescarch under very adverse conditions. A few
‘pockets’ were created., most notably in
genetics, geophysics, medicine, theoretical
physics, anthropology, mathematics, develop-
ment economics, and s few other subjects.
These groups managed by various means fo
survive and do hughquality work.

The situation with regard to the transfer of
technology has been widely studied in several
reports.3 Here it will suffice to say that the
transfer of technology in Peru, particularly via
licensing agreements, had most of the defects
and showed most of the abuses that have been
often documented. It was clear that the impor-
tation of foreign technology did not contrnibute
effectively to the development of indigenous
technical capabilities in industry, and even less
to the development of an autonomous capacily
for decision-making in matters of technology.

Also the economic environment and the
cumulative effect of past policies promoting
import substitution was felt very clearly. Else-
where | have given a description of the tech-
nological effects of some charactenstics of the
economic system, and of government economic
policies for Laun  American countries n

3. See. fur instance, a series of cight sectoral reports
on technology transfer published by the Conseps
Nacwnal de Investigacion between 1971 and 1974, A
summary of early data appears in ;. Oxvman and F.
Sagasti, La transferencia de tecnologia hacia los parses
del Grupo Andinoe (Washungton, D.C.. Department of
Scienufic Affars, OAS, 1972),
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general® These apply rather well to the
Peruvian situation, for in the late 1960s we
were exhausting the first phases of the ‘easy”
import substitution process.

The changes initiated and sustained by the
Revolutionary Government of the Armed
Forces have modified this situation at a fast,
although uneven, pace. After the creation of
the-National Research Council, which has been
mostly incffective and almost -a handicap to
technological development, the General Law of
Industries, passed in July of 1970, was the next
landmark in the evolution of a policy for the
development of technical capabilities in indus-
try. Among the significant measures introduced
by this law, it is worthwhile to single out a
transition from the policy of import sub-
stitution industrialization, which sought to
exploit batkward linkages from consumer
goods and light durables to intermediate and
basic industry, 1o a policy of industnalization
based on the development of basic and capital
goods industries that would have both forward
linkage effects (through the production of
inputs for intermediate and consumer indus-
tries), and backward linkage effects (through a
more intensive use of national resources). The
law alsv sanctioned greater participation of the
state in the industrialization process, not only
in a promolional role, but also through entre-
prencurial activities, particularly in the basic
industries. With regard to ownership, the law
established a system of workers' participation
through the ‘industrial community®, a collective
enlity grouping all workers in each enterprise
which, by using a certain percentage of net
income, will gradually acquire shares and hence
the right to participate in the administration
and management of the enterprise. In relation
to ownership, the law also stipulates the gradual
transformation of foreign into mixed and
national enterprises, setting limits to the per-
centage of foreign capital. Finally, the law
establishes a system of incentives based on the
priority assigned to products. Those assigned
first priority are given incentives (reduction of
mport duties, lax cxemplions on reinvest-
menls, special credit conditions, and so on) in
greater proportion than those in second or third
priority.

The General Law of Industries also has
several articles dealing specifically with tech-
nology matters. Two of these, articles 14 and
15, refer to the creation of ITINTEC and to The
industrial technology research fund formed by
allocating 2% of the ret income before taxes of
industrial enterprises. These two articles con-
stitute the foundation on which the ITINTEC
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system of industrial research was created. There
is also a clause stating that the enterprises
which produce technology will be given first
priority treatment with regard to incentives.

In addition to the ITINTEC system, the
general laws of mining, fisheries, telecommuni-
calions contain similar clauses that direct 2% of
net income before taxes (1% in the case of
mining) to technological research. Unlike the
casc of ITINTEC, where enterprises have the
first option to use the funds they generate, in
these cases the money goes to a central fund.
Also, during the past four years the allocations
to agricultural research, health research, to
marine sciences and 1o science and technology
in general, have grown considerably, changing
rather drastically the picture shown earlier for
1970.

In the area of technology transfer, Peru has
created a  structure of National ~Registry
Offices (Organismos Nacionales Competentes)
according to the stipulations of Decision 24 of
the Andean Pact Commission. This has involved
the creation of a registry of licensing agree-
ments, changes in the organization of the
industrial property office, the creation of a
committee to oversee foreign investment and
the iransformation of foreign enterprises into
mixed or local ownership, and the installation
of a consultation process to screen technologies
to be imported.

Summarizing the background at the time
ITINTEC became active in the early 1970s, it is
possible to characterize the situation as follows:

{a) Emergence of sectoral institutions under
the acgs of ministries (ITINTEC in Industry,
INCITEMI in mining, INICTEL in telecom-
munications, etc.), with stable sources of funds
derived from a percentage of the net income of
enterprises in the sector, and which have the
mission of programming, financing, and carry-
ing out technological research and training. The
amount of funds made available through these
institutions may exceed 1,000 million Peruvian
soles per year (approximatelly US325 million)

“by the mid-1970s. In consequence they now

become the key institutions with regard to
technology policy. :

(b) Incapacity of the National Research
Council-or for that matter of any ceniral
agency—to carry ,out the task of devising
science and technology policies for the whole

4. F. Sagasti and M. Guerrero, £l desarrolio cienti-
fico v tecnoligico de América Latina (BID/INTAL,
1974).
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country. In consequence, the Council is struc
turally wunable .to perform the (f{unctions
assigned to it by law, which were d?{i.nnd at a
time when the ccnfusion between science
policy and technology policy was the rule. If
the Council is to be cffective, it must reorient
its activities towards the promotion of scientific
research, leaving the functions of formulating
and implementing technology policies to the
sectoral institutions that are better suited to do
so. This does not imply that intersectoral
co-ordination is not necessary, but rather that
there are better mechanisms (for example an
interministerial committee) for co-ordinating
the technology policies of different sectors.

(c) Continuing isolation of the university
research system from national needs. This is
partly a reflection of the crisis through which
the Peruvian university is passing, although the
resources that could be channelled through the
sectoral funds may revitalize research in the
university, (provided that it is transferred to it
primarily through contractual agreements). This
could reduce substantially the solation of.
research in universities.

(d) Initiation of the mechanisms for con-
trolling the imports of technology, which wall
require substantial devclopment before they
become fully operative.

The increased sources of funds, and the
oricntation and training programmes instituted
by the sectoral agencies in charge of technology
policy, have also had the effect of increasing
the availability of manpower for research tasks.
Although the lack of high-level scientists, tech-
nicians, and professionals to conceive and lead
research projects constitutes perhaps the major
bottleneck in the system, there appears lobe a
*hidden capacity’ to identifly, formulate, and
carry out research projects, both in industry
and the university, so that the shortage of
qualified manpower has not proved to be as
critical as was once Lthought.

2. Basic features of the ITINTEC system

Two years after the General Law of Indus-
tries established the basis for the creation of
ITINTEC, the Organic Law of the institution
was approved. This law established the objec-
tives, structure, and operational mechanisms
through which the ITINTEC system functions.
The Board of Directors was constituted towards
the end of 1972 and, after one year of
transition during which most of the general
policies were laid oul, a new management,
under the direction of Mr. Isaias Flit, took over
and has been running ITINTEC ever since.
Since its creation the Board has been working
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closely with ITINTEC executives to design the
policies and policy instruments that would
enable the institution to fulfil its functions.

The ITINTEC system is an attempt to deal
comprehensively with the problems of indus-
trial technology policy in an underdeveloped
country. It is a multiple-function organization
which operates several policy instruments to
develop technological capabilities in Peruvian
industry.$ ¥

The Organic Law of ITINTEC assigned the
functions of promoting, supervising, and carry-
ing out industrial technological research: of
preparing national technical norms and
standards and of improving quality control in
industry; and of performing additional activities
such as providing technical information for
industry. As a result of the reorganization
of the Ministry of Industry and Tourism
in late 1974, the functions f. provid-
ing technical information, documentation, and
exlension services for industry were expanded,
and the. functions of dealing with industrial
property and of negolialing and regisiering
licensing agreemenls were transferred to
ITINTEC. During the years- of operation of
ITINTEC the Board of Directors has also
defined complementary fields for action cover-
ing areas such as engineering and industrial
design, exporl of technology, tlmining of
personnel for technological research, and the
formulation of industrial technology policies.
Furthermore, ITINTEC has also developed very
close working relationships with other organiza-
tions in the industrial sector and with institu-
tions that perform functions similar to that of
ITINTEC in other sectors. In sum, ITINTEC
has become the executive agency for the
formulation and implementation of indusirial
technology policy in Peru.

In this paper | shall cover only the activities
related to industrial rescarch, although before
doing so it is necessary to describe a few general
principles established by the Board which
govern the function of ITINTEC.

In the first place ITINTEC will use the
existing capacity for lechnological rescarch in
enterprises, universitics, and research institu-
tions to the fullest possible extent, secking to

5. For a general overview of the bnes of action Tor
technology policy followed by ITINTEC sec Hacia una
politica recnoldgica nacionsl (Lima: ITINTEC, 1974),
L. Fut, £I Conocimienio, base comiin de ko peneracion
¥ transferencia de tecnologia (Lima: ITINTIC, 1974
and F. Sagasti (with M. Guerrero), El desarrolio
cientifico y tecnoldgico Je Americe lating [Bucnos
Aures: BID/INTAL. 1974).
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tum them into ‘centres for the generation of
technology’. Of particular importance are the
technical capabilities of industry, which have
lain dormant for many years, and which could
be directed towards the identification of tech-
nical problems which require systematic and
imaginative solution. This implies a belief in the
existence of a *hidden capacity’ for technologi-
cal research, which should be uncovered and
used to enhance the technical level of Peruvian
industry.

-Second, in accordance with the National
Development Plan, ITINTEC will decentralize
its activities, establishing a nation-wide network
of entilies for the generation of technology.
This implies not only spreading funds for
rescarch throughout the country, but also
locating technology centres in various pans of
the counlry to perform lechnical activities to
support industry, both in the region where the
centre is located, and at the national level.

Third, the promotion of 2 demand for local
technology is one of the key principles that
onents the operations of ITINTEC. This is done
through the involvement, right from the
beginning, of the users of the results in the
formulation of technological research projects,
and by forging links between users and pro-
ducers of technological knowledge. This is of
particular importance in the case of industrial
enterprises which have remained relatively
isolated from the development of technology
rescarch  institutions until now. Ako, the
organization of a system, by means of which a
certain proportion of an enterprise’s net income
musl be spent on research, gencrates an incen-
tive for the enterprise to look at its technical
problems more closely, and hence an increased
demand flor local technology and technological
SETVICES.

Other principles which govern the activity of
ITINTEC include the need to intervene directly
and actively in the process of importation of
technology, seeking to link this process with
the production of domestic technology Given
that the great majority of the technology used
by industry comes from abroad, this activity is
of great importance for the definition of
research projects that will enable the enterprises
fo adapt, modify, and absorb the technologies
imported from abroad. This would lead to a
progressive participation of local technological
instilutions in the evaluation of imported tech-
nology, the disaggregation of the technological
package, and the selection of the most appro-
priale technologies to specific conditions in the
country. Also, whenever possible, ITINTEC will
seck 10 provide direct assistance to small and
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medium-scale enterpnses, whuch lack the tech-
nical personnel to perform research tasks.

Perforce, ITINTEC wil] have to function as
an ‘invisible university’ for training personnel
for industrial technological  research. Enter-
prises and institutions carmrying out reseaich
projects within the ITINTEC system are
encouraged to include students from the univer-
sities in their projects so that they participate
actively in the research project and ‘learn while
doing’. This also implies the need for acting as
an agent to relate high-level specialized profes-
sionals with industries that might n:ql.u.r: their
services for a specific problem,

Finally, given the magnitude of the task
involved, and the dangers ol growing too fast,
ITINTEC will expand its activities gradually,
carefully balancing short-term achicvements
with long-term objectives. ITINTEC will also
avoid growing excessively with a centralized
management structure, and it” may- eventually
tumm into a ‘conglomerate’ which covers a
variely of activities related to industrial tech-
nology policy. In that sense what is sought is a
balance between comprehensiveness in the for--
mulation " and implementation of industrial
technology policies, and the efficiency of a
small organization with specific functions to
perform.

3. Industrial
ITINTEC

An underdeveloped country has to give the
concept of ‘research’ the content that fits its
own situation. For the Peruvian case, Isaias
Flit, the Director General of ITINTEC, has
delined industrial technological research as ‘the
application of imagination with scientific rigour
1o the solution of a concrete technical problem
in industry’. In this way, the spectrum of
technological activities covered is expanded
geatly, and the usual discussions on applied
versus basic research are avoided. For example,
if the solution of a concrete technical problem
in industry requires the performance of re-
search tasks of a fundamental nature, they
would be included within the scope of
ITINTEC. This definition also puts emphasis on
the source of rescarch projects, namely the
concrete technical problems of industry, and on
the two key components of rescarch: imagina-
tion and scientiflic rigour.

Bearing this definition in mind, it is possible
to understand better the ‘orientation of indus-
trial research activities of ITINTEC. Fig. |
summarizes the way in which funds can be used
within the ITINTEC system of industrial tech-
nological rescarch. Every industrial enterprise is

technological  researgh  in
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Fig. 1. Uses of ITINTEC'S research fund.

B72
The enterprise
uses the 2%
ITINTECS technological directly
research fund: {reseorch project presented
nuanal enerprises™ research project not preerted
or

ITINTEC uses __——

its own fund \

required to put aside 2% of its net income
belore taxes for the performance of technolo-
gical research. The enterprise has the first
option to use the funds if it decides to present a
research project and ITINTEC approves il. The
enterprise can perform the research on its own
premises if it has the manpower and equipment
necessary, or it can contract oul the research to
some other entity (primarily universities). In
this case the enterprise and the research centre
sign an agreement whose general terms and
conditions are specified by ITINTEC in a model
contract. If the enterprise decides not to
present a rescarch project, or if the project
presented is not approved, then the 2% of pet
income before taxes has to be deposited at the
National Bank in a special account in the name
of the research fund of ITINTEC.

With the funds gathered from enterprises
which do not present projects, or whose pro-
jects are rejected, ITINTEC can carry out its
own projects, it can contract out projects with
universities and other centres, or it can sub-
sidize rescarch projects that are being carried
out by enterprises. In this latter case, prefer-
ence is given 1o enterprises undertaking joint
rescarch in collaboration with others, and 10
medium and small entcrprises that have worth-
while research projects but whose funds are not
sufficient.

To guide enterprisey in the formulation of
research projects, ITINTEC has prepared a
manual specifying the structure and content of
the proposals to be presented by industries,
universities, or any other entities. The proposals
go through an evaluation process by the tech-
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nical staff and, depending on the amount of
funds involved, they are either approved by the
Director General or by the Board of ITINTEC.
In addition to requesting rescarch projects from
the enterprises, ITINTEC also asks individual
researchers and research organizations 1o
submit proposals which could be financed out
of ITINTEC's fund. Once a project is approved,
a contract is signed between ITINTEC and the
entity that will carry it out. It specifies the
terms and conditions of the agreement,
establishes a detailed programme of expendi-
tures, and defines reporling procedures. The
projects are monitored by ITINTEC's technical
staff, the progress of the project followed and
final results evaluated upon completion.

ITINTEC's direct research activities have not
been fully implemented yet, although there is 2
plan for creating several ‘technology centres’
throughout the country, in which ITINTEC
would carry out ils own projects. An inter-
mediate solution 13 now under consideration,
by means of which ITINTEC personnel would
do research using the equipment of other
organizations or enterprises.

The system outlined in the preceding para-
graphs has several charactenstics that make it
rather interesting for the purpose of promoting
the development of industrial technological
capabilitics in less developed countries.

First, it provides a ‘protected market” for
research and development. By specifying that
funds can only be used to finance research
projects (and by making ITINTEC the guaran-
tor that funds are used for this sole purpose) it
generales an effective demand for technological
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research. Given that enterprises face the option
of using the funds for technological research, or
turning them over to ITINTEC, there is an
incentive to examine the technological pro-
blems of the enterprise. If the management is
already convinced of the value of research this
would be seen as an additional encouragement;
and if management is indifferent 10 techno-
logical problems, this may generate a2 concern
for improving technical capabilities.

Second, a dgcentralized system is established
whereby the definition of research projects is
spread throughout industry, avoiding excessive
centralization in the dJefinition of research
priorities and projects. The presumption is that
industrial enterprises know better than any-
body else their own problems and are able to
formulate research projects which truly respond
to their own technological needs. Together with
the guidelines for the preparation and presenta-
tion of projects, enterprises are further
informed, through a set of criteria, as to what
constitutes a worthwhile project from the point
of view of ITINTEC. During the phases preced-
ing the formal presentation, and sometimes
even after this, there is a continuous dialogue
between ITINTEC staff and enterprise manage-
ment, in order to arrive at the defimition of
research projects which could be approved by
ITINTEC. The main concern is to give enter-
prises as much assistance as possible so that
they can develop their own capacity for the
identification, preparation, and execution of
research projects or, alternatively, to develop
their own capacity for identifying and defining
terms of reference so that the projects can be
carried out by specialized research agencies. All
of this implies that the basis for the activities of
ITINTEC is the research project] and that
wide-ranging open-ended programmes, pre-
liminary ideas, and unstructured research pro-
grammes with no clear contribution to enter-
prise and national objectives are not accepted.
The performance of technological research pro-
jects, o the capacity [or specifying tesms of
reference for other eatities, would lead to and
increase in the technology absorption capcity
of industry. To allow for projects that last more
than one year, the ITINTEC system provides
that an enlerprise can allocate its 2% for up to-
five consecutive years for the realization of a
particular project.

Central to the operation of the ITINTEC
rescarch system is the idea that contractual
arrangements for specific projects should be
used, rather than the granting of subsidies or
the allocating of funds to open-ended research
projects. The idea is to develop the habit of
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‘contract rescarch by making enterprises pay
for a specific service, and therefore become
concemned about the results they get. On the
other hand, this would also force the research
institutions to deliver the goods in accordance
with the objectives, terms, and conditions
specified in the research project and the con-
tract. This is of particular importance in view of
the fact that the 2% system provides a stable
source of funds, free from budgetary negotis-
tions, and which could perpetuate a situation
where imrelevant research is supported indefi-
nitely.

Another key characteristic.of the ITINTEC
system is that the state participates actively in
the support of industrial research on a decentral-
ized basis. In effect, the 2% is computed before
taxes and therefore the state is foregoing the
income it would have obtained if the 2% were
computed after taxes. In some cases, for the
relatively large enterprises, this could reach
almost one half of the 2%. Together with this
financial support, there is the right of the state
to participate in the use of "equipment and
materials, and il the results generated by the
projects. To this end, ITINTEC follows the
policy of avoiding the duplication of expensive
research equipment by orenting research pro-
jects of the same type to a particular centre, or
by asking that equipment be put at the disposal
of other enterprises or research centres which
require it. ITINTEC carries an inventory of
equipment purchased with the 2% fund as a
means of putting into practice this policy.

The situation is more complicated with
regard to the ownership of results (primarily
patents), and in this respect ITINTEC has
followed a wvery flexible policy, treating each
research project om its own merits. Clearly,
there may be some instances where enterprises
that have obtained worthwhile results should
derive some advantage over their competitors;
but on the other hand, there might be cases in
which the knowledge produced is of too great
importance to be used by one entity alone,
particularly where research projects are carried
out by universitics and specialized research
institutions. This issue also has implications
with regard to the financial returns to the
results of research activities, and here again,
ITINTEC follows a flexible policy, so that
royalties might be shared in various proportions
by ITINTEC and the entities carrying out the
research.

The existence of a research fund directly at
the disposal of ITINTEC provides the institu-
tion with the opportunity to reallocate funds
for lechnological research in accordance with
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the needs of industrial development. In particu-
lar, this allows ITINTEC to fill the gaps where
existing enterprises do not camy. out techno-
logical research activities. In this respect,
ITINTEC has developed, in close co-ordination
with the sectoral planning office of the Ministry
of Industry and Tourism, approximately 50
profiles of research projects on which proposals
have been requested from "universities and
research centres. These projects refer to natural
resources available in the ntry, 1o arcas
where néw investments are p{lnntd to specific
problems which require urgent solutions, and to
the .development of research projects necessary
to provide a uchmu.l infrastructure for indus-
try as a whole.

The ITINTEC system of industrial techno-
logical research provides for widespread inpuls
into the process of deflining priorities for
industrial research. The sources of priorities and
of research projects in ITINTEC are the follow-
Ing. =

(a) projects presented by enterprises, which
respond to their specific technical needs;

(b) projects developed jointly with the -
sectoral planning office of the Ministry of
Industry and Tourism, or with the “planning
offices of other ministries, which respond to
the needs of national development;

(c) proposals by universitics, research
institutes, or individual rescarchers, which res-
pond to the opportunitics that they sce lo
exploit econpmically a particular line of re-
search;

(d) projects that arise out of specific short-
run problems and which must be solved rapidly
by a contingency technology rescarch project;
these arise out of specific demands of govern-
ment agencies as a resull of urgent problems;

(e) projects that emerge out of ITINTECs
own planning effort; these respond to anti-
cipated technological problems in areas where
ITINTEC must intervene;

() projects arising out of anticipated tech-
nological problems that international commit-
ments may impose on Peruvian induslry, such
as the case of industrial programming in the
Andean Pact;

(g) projects arising out of basic research
results which show an economic potential for
their application.

This scheme ensures diversification of the
sources of research proposais and of research
priorities. It is ITINTEC's task, and particularly
that of its Board of Directors and Director
General, to harmonize and consolidate projects
arising out of these sources into a coherent
whole, with the aims of atlaining the objectives
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of developing technological capabilitics in
industry and of acquiring a capacity for
autonomous decision-making in matters of
technology.

4, A preliminary appraisal of the ITINTEC
industrial research system

In the first stage of the development of
ITINTEC, (between the General Law of Indus-
tries in the middle of 1970 and the time the
new administration tock over in late 1973) a
total of 108 projects were submitted by enter-
prises, even in the absence of gumdelines from
ITINTEC. Of these, 54 were approved and most
of them have been compieted by now. Ia
addition, three large resecarch projects were
generaled by ITINTEC and contracted out to
universities. These preliminary projects showed
that it was [easible lo operate the ITINTEC
research sysiem and pointed out several pro-
blems and deficiencies which are being cor-
rected.

The first organized drive to generate research
projects by industry and to develop ITINTEC s
own portfolio of projcts began in late 1973,
The manual for the preparation and submission
of research projects was published and given
wide dissemination in January 1974, and the
deadline for presenting research proposals was
April 1. Response was enthusiastic, aided by
several seminans conducted by ITINTECs staff,
Board members, and with the participation of
the Minister of Industry and Tourism. A total
of 189 project proposals were presented,
amounting approximately 1o 350 million soles
(approximately US$8.6 million). Indusirial
enterprises presented 160 projects for a total of
318 million soles, 27 projects were presented
by research centres for a total of 30 million
soles and two other projects were presented by
individual rescarchers. The projects were distri-
buted by field as shown in Table 1., the
majority being in the food-processing and
tobacco industries.

Of the 160 projects presented by enterprises,
12 were withdrawn and 89 were approved by
ITINTEC, comesponding 1o approximately 142
million soles. The procedure established for
approvals gave the Director General discre-
tionary power over projects, or groups of
projects, which did not exceed 1.5 million
soles, the rest being approved by the Board of

6. For the 1975 campagn, 91 progects had been
presented by 30 April, for a total of 314 millon soles.
About 90% of thesc projecis were presented by
industrial enterprises
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Table 1. Industrigl technological research projects, 1974

Frapect arcas Projects Projects ambonzed
presented Number Amounts
Number Percenage || Number Percentage | 000 Soles Percentage

Foud, beverages & tobacco a2 :ﬁ._} 0 s 12414 228
Teuules 15 9.4 11 12.4 12456 88
Pharmaceutacal and

COMMETI 3 19 1 i1 152 0.1
Mrtai-mechanic 28 1.5 20 2135 53563 2 31.7
Rubber, lcather and

plastics 1z | 15 10 1.2 15.133 10.7-
Wood and cellubose |

products 4 i 15 2 2.2 1.087 135
Chemucal products 1y | 1.9 ] 124 10,725 15
Non-metalbc mineral |

products 4 87 7 19 9.189 6.5
Muchunery. equipmeni,

and clectmc and

ekectronical products 9 56 4 A4S 5287 37
Moccilaneous 14 8.7 13 1.059 (1]
TOTAL 160 100,00 89 me 142,065 100.00

Directors. Table | gives a breakdown of the
projects that were actually approved. For
practically all of these, the respective contracts
have been signed and the research tasks have
begun. The average lifetime of a project is
about 21 months, although there are wide
variations.

It is too early ygt to evaluate how these
projects are being carried out and whether the
results obtained justify the investment. How-
ever, given the lack of research tradition in
Peruvian industrygITINTEC views the projects
of the first few years as part of a leaming
process, in which both the enterprises and
ITINTEC will learn from their own experiences
and from each other. In this sense, certain
inefficiencics and mistakes must be tolerated in
the ecarly projects carried out by a particular
enterprise. Through this process ITINTEC will
also find out the type of assistance needed by
industry and will be able to orient its technical
services in this direction.?

The pruccss} of monitoring the research
projects under way has already begun, and early
findings confirm, as the first batch of 54
projects did, that the ‘hidden capacity’ for
technological research can be made effective for
the performance of technological activities of
direct relevance to industrial needs.

With regard to its own research portfolio,
through a process of consultation with the

planning office of the Ministry of Industry and
Tourism and through discussions with the
research community, a total of 48 project
profiles have been identified. These profiles
describe the objectives of the research, its main
characieristics, and give rough estimaits of
manpower needs, lime required for completion
and totak cost. The project profiles have been
distributed to research institutions and specific
proposals have been requested from them. At
present the rate of response is satisfactory, and
in the three months that the profiles have been
circulating among the research community
mlore than 25 proposals have been received, the
majority from university research centres.

Once the system is stabilized, it is expected
that about 100 research projects will be present-
ed to ITINTEC every year, and that around 20
projects will be defined and camied out by
ITINTEC. The latter would increase once the
“Technology Centres’ become operitional. It is
also expected that, as the learning process goes
on, a smaller number of projects will be
rejected. -

This raises the question of the absorption
capacity of the industrial research community
to cope with a tenfold increasc in available

7. Since ITINTEC'S establishment approximately
300 different ecnterprises have submitied research
projects. Of these about 100 enterprises have pre-
sented projects more than Snce.
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funds compared to the level of 1970. In this
respect, it is important to recall the definition
of research given at the beginning of the
preceding section. If the traditional conception
of industrial technological research is main-
tained, it is clear that the high-level manpower
needed to direct the projects will take time to
develop. If the wider definition—more in accor-
dance with our present technological situation—
is accepted, there are a large number of
" professionals who can participate actively in the
system. In conjunction with the training activi-
ties of ITINTEC and with the leaming effects
of carrying out research projects, it is expected
that the shortage of qualified manpower will
not become the acute bottleneck that it may
appear to be at first.

Several “problem areas have emerged which
merit some attention in this preliminary evalua-
tion. First, the work involved in establishing a
system of the nature and magnitude of
ITINTEC imposes great strain on the admini-
strative and -political capabilities of the execu-
tives. The core group of trained professionals
who took up policy and administrative posi-
tions - in ITINTEC have been under great
pressure from several fronts. Part of the profes-
sional staff of the organization found it
difficult to get accustomed to the philosophy
and rhythm of the work imposed. However, a
remarkable degree of cohesion has been
achieved among the professionals and it is not
unusual to see them working late and devoling
their spare time to ITINTEC-elated activilies,
which is not common for an institution in the
public sector. Pressures have also been felt from
enterprises to provide technical assistance, and
particularly from the government burcaucracy,
which finds it difficult to accept the flexible
ways in which ITINTEC must operate.

A second difficulty, which is inherent in the
fixed 2% allocation, is that there is 2 bias in
favour of the relatively large enterprises whose
rescarch funds exceed the minimal critical
volume required lo support a research team.
_There are several possible solutions to this bias,
and for the time being the policy is to use the
funds at the disposal of ITINTEC to offset this
imbalance. Other solutions, such as graduating
the level of the allocation according to the size
of net income, would be too cumbersome to
operate. s 8 b

In terms of the formulation and presentation
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of research projects, difficulties have emerged
in the efforts to introduce the concept of
contract research, with the project as the basic
unit of analysis, This requires an educational
process and continuous dialogue with
ITINTEC's technical staff. The demands
imposed by this consultation process have been
heavy and rather difficult to handle with the
relatively small number of professionals (about
40) who work in the Technology Division. On
the other hand, a rapid expansion of profes-
sional staff would not permit maintanence of
the conceptual orientation and cohesion which
is necessary to disseminate ITINTEC's philo-
sophy of industrial technological research. This
also has implications for project monitoring.

Serious problems with regard to the pro-
perty of results and to the use of equipment
purchased with the 2% funds have not arisen as
yet, although the relevant policies for dealing
with a variety of situations are. now under
consideration.

The need to implement as soon as possible a
network of technology centres that would
"enable ITINTEC to perform its own research
activities and provide services fo indusiry is
being examined closely. Feasibility studies are
now under way for the establishment of at least
four technology centres throughout the
country, and it is expected that the first will
start operations in 1977. Parallel with the
feasibility studies, a search for highly-trained
personnel is under way o staff the centres.

5. Concluding remarks

This paper has presented a Peruvian case
study of the formulation and implementation
of industrial technology policies, through the
development of ITINTEC.

It is necessary to stress that ‘the paper
presents only a partial view of ITINTEC. It
does not cover activities related to technical
norms. and.standards, quality control, licensing
agreements, industrial property, information
and extension services, industrial design, and so
on. Some of these have been fully implemen-
ted, others are now under way, and others are
at the policy formulation stage. Nevertheless,
they constitute, from the point of view of
ITINTEC, a coherent whole on which action
will be taken when the lime comes within the
framework of a long-range institutional
development plan.



