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1. Background

The Program for Technology Transfer (PTT) of the Central

American Insti-tute of Industrial and Technological Research

(ICAITI) represents a significant commitment of resources. When

PTT started, little was known of what kind of problems would be

encountered. In fact, PTT has been so changed by its experience

as an "operational feasibility study" that it bears little re-

lation to the original description of the mechanism. Now PTT is

fast becoming central to ICAITI operations.

Experience to date shows that PTT, by its nature, involves

many activities that do not produce revenues, such as promotional

visits and simple transfers of information or identification of

sources of information. In consequence PTT has not produced re-

venues sufficient to cover costs. PTT depends for its existence

on ICAITI's willingness and ability to use other TCAITI resources

and on AID grant funds through ROCAP. As the number of field

representatives increases from three (at present) to five (in the
near future), ICAITI will show an even greater disparity between
PTT costs and revenues. The first problem is to make PTT as

financially self sufficient as possible. The second problem is
to ensure that the scale of PTT operations is not uneconomic.

2. Scope of this Report

The purpose of this report, then, is to assess the financial
and economic viability in the long run of the PTT system. Although

this report will have some characteristics in common with a tra-
ditional market survey as far as the demand side goes, it will go
on to deal with supply questions and also draw some conclusions,
even if tentative at this point, about the proper scale of acti-

vities.
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3. Demand

A. Size of the Market

PTT is aimed primarily at medium size manufacturinq

enterprises, that is, those having from 30 to 99 employees,

or having $200,000 to $1,000,000 invested. Larger and

smaller firms are not excluded from receiving PTT services,

although it is recognized that (a) larger firms are much more

likely to be using their own information systems that have

worked in the past for solving their typical problems, and

(b) smaller firms are less likely to know that their problems

can be (and somewhere probably have been) solved and are less

likely to seek professional advice from available sources.

According to the most recent data available (1968),

about twenty percent of all industrial enterprises in Central

America fell into the medium size classification. They ac-

counted for about 40 percent of industrial value added.

Table I presents information by country on the size distri-

bution of firms in 1968. Because of the methodology used to

derive an estimate of the 1968 situation in El Salvador, the

total for that year is probably conservative. Table II gives

a rather conservative personal projection of the size distri-

bution of firms as of 1977. The major piece of information

conveyed by Tables I and II is that there are many firms that
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TABLE I

SIZE DISTRIBUTION OF INDUSTRIAL FIRMS
IN CENTRAL AMERICA: 1968

Small Medium Large Total

Costa Rica 527 170 56 753

El Salvador 1057 359 143 1559

Guatemala 718 235 100 1053

Honduras 333 120 45 498

Nicaragua 293 110 53 456

Total 2928 994 397 4319

Source: Elaborated from data collected for the first

Central American Industrial Census (1968).

NOTE: El Salvador did not participate in census. Data

for El Salvador were derived by assuming that

(a) total number of enterprises in El Salvador

maintained tho same relationship to the number of

firms in other countries as it had in 1962, and

(b) size distribution had a similar relationship.



TABLE II

SIZE DISTRIBUTION OF INDUSTRIAL
FIRMS IN CENTRAL AMERICA: 1977

Small Medium Large Total

Costa Rica 630 212 73 915

El Salvador 1263 448 187 1898

Guatemala 858 293 130 1281

Honduras 398 150 59 607

Nicaragua 350 137 69 556

Total 3499 1240 518 5257

Methodology: 1968 data were taken as the base. Growth

rates were assumed to be 2/ per year for

small firms, 2.5% per year for medium

firms and 3% per year for large firms.



fall into the PTT main target group by size and many more in

the secondaiy target groups.

Future growth, expected to follow roughly the same
pattern, will ensure a constantly enlarging market for PTT.

Such a projection is not unreasonable. Real inaustrial value
added has grown at an annual rate of 6.3 percent in the 1968-77

period in Central America, versus a 5.4 percent rate of real

GDP growth.

B. PTT Contacts to Date

Experience has shown that less than half of all
field agent contacts result in the delivery of information

or other services. This is to be expected in the early phases

of a program such as PTT. Differences between countries

should also be expected. Promotional activities require a

major portion of field representative time. Table III shows

in broad perspectives the results of an analysis of field

representative activities for the period from September, 1977

to May, 1978. Annex A presents country data on the same

subject. Unfortunately, no records were kept that would

show the size of firms receiving promotional visits. The

Project Coordinator has taken steps to correct this gap and
generally to improve data collection. Annex B reproduces the

latest draft of the new monthly report to be used by field

representatives,
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TABLE IT

SUMMARY OF PTT ACTIVITIES

SEPTEMBER 1977 THROUGH MAY 1978

Countries Promotional Service contacts Total

-Contacts Info. Tech. Asst. Service None Total Contacts

Guatemala 37 16 37 14 12 79 116

El Salvador 92 16 16 3 - 35 127

Honduras 25 23 3 5 13 44 69

Nicaragua 4 7 8 3 1 19 23

Costa Rica 44 36 3 22 11 116

PTT Total 202 98 67 47 37 249 451
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A further breakdown of the service delivery contacts

is presented as Table IV, which shows not only who received

services but also which source provided that service. Annex

C presents country-specific data. Table IV gives the best

picture we have yet had of what the effective demand is for

PTT services.

The following narrative accompanied Table IV:

"Analyzing the summary data of services rendered
through PTT it can be confirmed that the greatest
efforts have been given to aiding the small and
medium size industry (39.0 and 42.1 per cent res-
pectively), leaving only 18.9 per cent of the
activity dedicated to the large industry. Infor-
mation service leads as the most Popular type of
service rendered (59.1 per cent of all services
rendered), followed by services with a 24.5 per
cent, rendered usually by either ICAITI or the field
representatives who are engineers. Technical
assistance is last with 16.5 per cent.

"The above percentages are logical and normal.
Information is most common for the following
reasons:

a) information has been used as the introductory
activity that demonstrates to the potential
clients the useiulness ofthe services;

b) the cost oil this service is relatively low and
no change is made for it;

c) when capable people receive adequate information,
they themselves can implement it, at a high
degree of success, and they frequently
demonstrate it to others; and

d) many contacts want to see something in writing
from a reliable source before they make a
decision.



TABLE IV
SUMMARY DATA OF PTT SERVICE: 9/77 - 5/78

GRAND TOTAL CENTRAL AMERICA

SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN TYPE OF INDUSTRY
_ _, RAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER 1 2 3 h 5 6

Informat io-

Total 94 25 35 17 30 40 20 27 7 32 9 6 6 10 1 30
Sriall 40 14 16 8 8 24 7 8 1 22 4 1 4 4 1 4Medium 36 9 14 8 16 15 8 12 1 8 3 4 2 6 - 13Large 18 2 5 1 6 I 5 7 5 2 2 1 - - - 13

Technical Assistance

Total 26 - 26 - 11 1 13 1 13 2 - - - 9 2
Small 12 - 12 - - 10 - 2 - 2 1 - - - 9 -Medium 11 - 11- - 1 8 1 9 1 - - - - ILarge 3 - 3 - - - 3 - 2--- - - I

Service

Total 39 - 36 - 1 10 3 25 1 15 7 3 5 - 8

Small 10 - 9 - 1 2 1 7 - 6 2 - - I - IMedium 20 - 18 - - 5 2 13 - 7 3 3 - 4 - 3Large 9 - 9 - - 3 - 5 1 2 2- 1 - - 4

Total 159 25 97 17 31 61 24 65 9 60 18 9 7 15 10 40

Small 62 14 37 8 9 36 8 17 1 30 7 1 4 5 10 5Medium 67 9 43 8 16 21 11 33 2 24 7 7 2 10 - 17Large 30 2 17 1 6 4 5 !5 6 6 4 1 - -18

Industzy Key:
1. Food
2. Cnemical
3. Textile
4. Paper
5. Metal Mechanic
6. Construction
7. Others
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"Service is next. It consists of lab analysis in
most cases, in the area of quality control and
process evaluations. This activity is also not
expensive and seen by contacts as being very
necessary, mainly in the food industry.

"Technical assistance is the least used service.
This is logical, as this requires more effort
from the consultant, and more understanding from
the users in relation to the service they are tc
receive. This type of activity requires personal
attention of a technician at the premises of the
industrialist; consequently, this is the most
expensive and least used of the three services.

"As far as the action taken is concerned, we can see
that the field representatives play an important
role; they alone account for 38.4 per cent of the
services delivered to the users. ICAITI, of course,
leads with a 40.9 per cent as all the divisions
within ICAITI have participated in delivering services.
Local sources of assistance, most of an informational
nature, are now low, but are participating more and
more in delivering services to the users. Local
sources account for 15.1 per cent of all services
delivered. Adding that percentage to the percentage
handled by the field agents shows that a total of
53.5 per cent is handled locally. "Other" is the
least used (5.7%) and refers almost always to cases
referred to Gporgia Tach., DRI, and CODOT. PTT is
structured to exhaust first local and regional
capability prior to utilizing outside resources.

"The type of industry mainly serviced is the food
industry (37.7%). Traditionally ICAITI has been
well known in the area as an institute with
knowledge and equipment in this field. Lately,
the Technical Services Division has strive for
providing assistance to other type of industries
backed up by the PTT outreach system. Day by day
ICAITI is penetrating other areas more and more,
areas such as metal-mechanics (9.5%), the chemical
industry (11.3%), construction (6.3%), etc.. The
case of textiles (5.7%) is an interesting one;
since the arrival of a textile technician financed
by the German Government, ICATTI has been able to
provide assistance in this area, now almost a
traditional industry in Central America, at an
increasing pace. "
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C. Probable Shape of the Demand Curve

PTT representatives report that there is consider-

able sales resistance from the people they contact once

the question of cost is brought into the discussion. Of

course, ICAITI's other operating branches have been aware

of this for quite some time. Their response generally has

been to change the level of effort, as ICAITI procedures

preclude significant changes in price per unit of input.

They are mindful of the fact that they face stronger

competition in some areas than in others.

If their experience can validly be extended to

PTT-generated activities generally, it is probable that the

demand curve for such activities is elastic. This means

that the level of sales depends strongly on the lowness of

the price charged.

4. Supply

The PTT system has been adequately described in the

Project Paper revision and, to a lesser extent, in the most

recent evaluation (see CAPTO A-28 of 8/7/78). It is important

to remember that PTT is only one small, but important, part

of the technical information/problem solving apparatus that

services Central American manufacturing concerns. Other

parts of the apparatus include local productivity centers,
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the Central American network of national information centers,

industry groups, salesmen, consultants, etc. While

these other parts of the apparatus sometimes compete with PTT,

at other times they complement it.

A. ICAITI Priorities for PTT

ICAITI is a well regarded, relatively well-

established Central American institution. This is attested

to by the increasing demands for its services by other

regional and international organizations. Its capacities

and recent undertakings have been described in the insti-

tutional analysis section of the revised Project Paper. Of

most immediate importance to this discussion is the fact

that ICAITI has financial and technical capability limitations.

It is not, and should not be, all things to all men. But, as

a result, ICAITI has to make sure that it does not take on

activities that could strangle its ability to do what it

does best. It must set priorities.

One of the first outputs of the project was a special

study by ICAITI to determine where PTT efforts should be con-

centrated. The study ranked the twenty manufacturing sub-

sectors (as conventionally defined by the UN standard classi-

fication system) according to the following criteria:
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- National or regional importance, specifically its

priority in national development plans and its

potential contribution to the development of

natural resources.

- Economic importance of the sector, both now

(measured by employees, value added and in-

vestment) and in the future (import substi-

tution and export potentials).

- Capacity of the sector to accept technology

transfers, including specifically the financial

capacity to pay for technology and the technical

capacity to use it.

- Ability of ICAITI to provide assistance, based on

present ICAITI capacity and contacts with the

sector.

These criteria were arrived at after lengthy dis-

cussions within ICAITI and with outside consultants. Each

criterion was then given a weight on a scale of 100. National/

regional importance was given a weight of 56.6, economic

importance was given a weight of 53.2, capacity of the sector

was given a . -.ght of 100 and ICAITI capacity was given a

weight of 93.3. Each industrial sector was then ranked

against each criterion and an overall rating of sectors

was derived. The adjusted* results for the six areas of highest

* The adj'ustment dropped petroleum from considerat:-n because

no need for services was perceived.
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priority are as follows:

Ranking by Criterion

Rank Sector I II III IV Total

1 Food Products 2.4 19.8 35.4 30.3 87.9

2 Chemical Products 7.4 5.8 11.7 14.8 39.7

3 Textiles 7.4 4.0 2.6 11.3 25.3

4 Paper Products 5.0 1.3 1.6 11.6 19.5

5 Metal Products 2.4 1.7 0.9 10.8 15.8

6 Leather Products 2.4 0.2 0.9 10.2 13.7

Total 27.0 32.8 53.1 89.0 201.9

As can be seen from the above ranking, ICAITI ability to provide

services was for all intents and purposes the real deciding

factor. Some 45 percent (89.0 out of 201.9 points) over the

overall scores were due to the influence of this one factor.

This is important because ICAITI ability is the only supply

factor among the criteria; the rest deal with demand. On the

other hand, however, if ICAITI were completely competent in all

fields, such that the prioritization exercise would not consider

ICAITI capacity, the prioritization would have resulted in the

same rank order among these six sectors. Among all sectors

(excluding petroleum again), only one significant change in

rankings would have occurred by excluding the ICAITI capacity

question--wood (now number eight) would have changed places
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with metal products and become the fifth highest priority.

Mention should be made here that the prioritization

was not meant to help decide which industries should be ex-

cluded from receiving PTT services. It is clear that ex-

clusionary criteria are inappropriate in the light of what

is actually happening: PTT effort is being concentrated on

the sectors chosen for priority attention and on firms whose

size indicates they are in the main target group. This can

be seen by comparing experience to date (shown in Table III,

above) with the stated targets for size and sector.

B. ICAITI as a Business

ICAITI should regard PTT as a sales tool, since in

fact PTT does serve that function, and ICAITI should regard

itself as a business, even though it is not in existence for

profit. Its business is to provide services, services that

should be worth at least what they cost. It therefore stands

to reason that there is no better measure of ICAITI's usefulness

than the revenues it generates through its own activities. *

There are indications that ICAITI is now beginning

to regard PTT as its sales arm. This should be encouraged.

* This does not mean that users of ICAITI services should be

asked to pay full costs. This topic is discussed in some

detail later in this report.
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ICAITI itself has been increasingly aware of its need to

change from what it once was. It now seems to be genuinely

concerned that it find ways of expanding services in tradition-

al areas and traditional markets as well as move into new

areas such as assistance to smaller firms and to rural-based

enterprises.

Market forces dictate that ICAITI operate more like

a business. Depending on the kind of service involved, ICAITI

does have competition in the market place. Given that it is

probable that demand is elastic, at least for many of the

services PTT has been facilitating, it is incumbent on ICAITI

to expand its sales so as to cut average costs as much as

possible.

It should be noted that this discussion is limited

to ICAITI sales to industrial manufacturing concerns. Sales

to regional and international organizations have always been

an important part of ICAITI revenues, but are a separate matter

beyond the scope of this report. Their contribution to sup-

porting ICAITI overhead will continue to be crucial to the

overall sales effort.

If ICAITI were managed so as to maximize revenues

from sales, it would have to increase its marketing efforts

(i.e., PTT) to increase market penetration and restructure

its accounting to give better information to management on

the true state of the business's finances.
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C. Marketing Strategy

The need for, and gennral outlines of, a sensible

market strategy have already been presented as part of the

recent evaluation of PTT. Relevant portions of that study

are reproduced below because they are too important to be

relegated to an annex or only cited.

(1) Marketing Approach

How to convert a potential client into an actual fee-paying client i8 a problem that bedevils many professionals inthe business of selling services. Doctors, dentists, lawyersand the like have little trouble in this respect because theirpatients and clients recognize their need for the services and areused to the idea of paying hefty fees to get them. The purveyorof technidal services to the small and medium size industry israrely in such an enviable position.

Management of small and medium size industry in areas suchas Central America ar alimost always non-professional, unspecial-ized, and in the hands of the owner and his family who do every-thing. If the business is keeping its head above water, theowner-manager believes that all is well and that he is the masterof his affairs. It is usually only when something is obviouslywrong and he is more 'or less on the edge of disaster that he ad-mits to himself the need for outside help. How then can ICAITIsell technical services to small and medium industry that michthave an unrecognized need before the business is in severe dif-
ficulty?

We believe, on the basis of experience in similar situationsin other parts of the workd, that a short, relatively inexpensivegeneral business check-up is a workable approach to the problcm.In Central .America it goes by the name of industrial diagnostic;in other places it may be called a management or operations audit--the name is not important, but the price tag is. It must be nio-dest in all respects: broad in coverage rathcr thAn intense,short in duration, and low in price -- yet a professional jobthat gives the client at least his money's worth and a taste formore. Above all it must reflect well on ICAITI.
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There is a market for this kind of study as indicated by
several requests for proposals that have come to our attention.
ICAITI's present response to this market is a proposal -- usual-
ly drafted in an information and data vacuum -- that offers a
multi-person, rather in-depth study at a price that runs to a
thousand or two, or more, dollars. We submit that this kind of
proposal to a first-time small-to-medium size prospect is in-
appropriate and premature. If one wants to catch a fish, one
selects a proper hook and baits it with what appeals to the fish.
ICAITI's bait is fine but the hook is too big for the fish to
swallow. So he nibbles at the bait and then goes off. Not only
is the proposal turned down, with all the consequent loss of ef-
fort and expense of contact, communications, and proposal writing,
but ICAITI is not likely to see that prospect or his industrialist
friends again.

The diagnostic we recommend is a one- to three-day affair --
depending on the size and complexity of the operatior -- performed
by one man at a price of a few hundred dollars, at most. It would
serve to define the problem and suggest simple solutions where
possible. It would leave the industrialist, if not with a solution,
then with a more precise identification of what and where his
trouble is. In many cases it would provide the information base
upon which ICAITI could submit more pointed, relevant proposals
for further study and action.

We suggest that the field representatives are the most likely
people to perform these small introductory diagnostics as a low
cost selling device to win more of the small-to-medium size in-
dustrial technology services market. They are technically trained
people, capable in the food technology area where the largest part
of the small-to-medium market resides, and are accustomed to re-
cognizing and dealing with facts. They can easily be trained for

this task by the SSE (Project Coordinator) who has done this
training several times in other places. In the beginning the SSE
may participate in the first few diagnostics until he is satisfied
that the field men are ready to carry on alone. For some time
longer it should be required that the diagnostic report to the
client be reviewed by the SSE for content and appropriate
presentation.
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(2) Expanded Product Line

PTT has a rather restricted stock of products to offer. In
addition to a quite complete service in food technology, some
geological capabilities, a document information service heavy in
food technology but growing into other areas, and the courage to
try almost anything, the inventory includes a textile manufacturing

specialist provided under the auspices of FRG external assistance
and a furniture manufacturing specialist in the person of the SSE.

Appendix C shows the PTT has been able to sell seven textile
technical service jobs for almost $34,000 ranging from a quick
$240 cost accounting assignment to a substantial $25,000 general
technical assistance contract still in progress. The furniture
specialist has recently completed a $6,000 general technical as-
sistance contract with a firm in El Salvador. The field repre-
sentatives report that it is relatively easy to sell such expertise
and say that they could do more if there were a wider range of in-
dustry specific technical expertise readily available at ICAITI.
Based on the experience to date in textiles and furniture we have
every reason to respect their judgement.

It is likely that other industry experts could be available
considering the apparent increase in-interest in the transfer of

technology among various bilateral and multilateral assistance
agencies. .The problem for PTT is to know precisely what kind and

how many specialists i" could effectively employ on the spot.

We recommend that SSE survey the regional market for the

services of high level generalists in specific industrial sectors

as exemplified by the textile and furniture specialists. In
those cases where it appears fairly certain that the specialist
could be substantially employed full time, ICAITI should approach

interested donor agencies with a view to obtaining the assignment
of such specialists as resident experts on ICAITI's staff for ap-
propriate periods.

In the case of a need for a more narrowly specialized tech-

nician or for a generalist for shorter periods of service PTT

will have to rely on its facilities for calling short-term spe-

cialists to Central America. At present the contracts with U.S.

sources of technology are the only available vehicles for meeting

this possible .need.
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In addition to changing its marketing approach

and expanding its "product line," as recommended above, ICAITI

should also have PTT set up sales targets for its field represen-

tatives, just like other sales organizations. The evaluation

discusses what is needed:

As far as we were able to detect, the marketing activities
of the field representatives are under only general guidance and
contro'l. We saw no evidence of a tight marketing plan with
quotas and targets for periodic achievement. Lacking these, it
is pretty much up to the field representative to do as he wishes
within the general guidelines of the strategy laid out by the
SSE.

Impressive as the initial results seem to be, we believe
that sustained and improved marketing performance will require
more direction from the SSE. Without periodic targets and
quotas - say, monthly targets for the number and kind of organi-
zational and industrial contacts to be made and, perhaps, volume
of sales concluded - the efforts of the field representatives
remain undirected, except in the most general way, and without
effective measures of performance.

There is no way at present to be satisfied that the field
representatives are exerting their maximum effort and that their
efforts are directed toward the goals of the PTT. In fact, the
goals of the PTT need to be translated into near-term targets
that can serve as the basis for specifications of what each fielt
man should do in each country in the near term. There are no
doubt many useful things a field man can do that would promote
PTT success. It is up to the SSE to select among these for the
activities that will do the job best--to specify the amount and
priority of each kind of activity. For example, how much of the
time of the field representative in country X should be devoted
in the next month or two to the mix of public relations, indus-
trial contacts/sales, seminars, and other kinds of activity? We
believe these trade-offs should be made by the SSE, and that the
field representatives performance should be judged according to
how well he carries out his marketing plan.
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In sum, adoption of these recommendations will go a

long way in changing PTT from an exploratory "operating

feasibility study" to a successful sales arm. It has changed

a great deal already, but more changes are needed. At some

point in the future, ICAITI should evaluate its field opera-

tions just as any sales organization would: does i make good

sense to expand (or consolidate) operations, given the pro-

bable impact of such an action on organizational goals?

D. Costing of Services

(1) Present Accounting Practices*

ICAITI services to clients are accounted for on a pro-
ject or contract basis. Both income and expense are distributed
to the appropriate project/contract and the consolidated net in-
come of all projects/contracts handled by a particular division
constitutes that division's contribution to overhead.

PTT is accounted for in much the same manner as any
other ICAITI contract, except that it is set up to earn no income
other than the charges reimbursed by ROCAP. Once PTT field serv-
ice has brought in an income-producing job, the contract is ac-
counted for as a part of the activity of the division(s) that per-
form the work. For financial purposes, the contract loses its PTT
identity. The exception to this generality is the case where in-
formation or services are procured for clients from one of the
U.S. contractors. In such a situation the costs are charged to
the PTT account but any income thereby produced loses its identity
and disappears into the general funds.

The PTT field service direct costs are neither charged
to overhead nor in any way added to the price of contracted serv-
ices to clients. Furthermore, the PTT is charged with the direct
cost of the participation of any ICAITI divisional personnel in
PTT activities, such as attendance at PTT coordinating committee
meetings and, oc'7asionally, in public relations activities that
the SSE may deem useful for expanding PTT relationships.

* As described in the latest evaluation.
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What all this adds up to is that there is no recovery orfinancial recqgnition of the PTT contribution to ICAITI's actual
and potential income-producing activity. The sales and public
relations activities of the PTT field service are, in financial
terms, taken for granted (no pun intended) and, to the extent that
the services of the U.S. contractors are sold to clients, there isa double charge -- one to the PTT contractor funding and one to
the client.

Under the circumstances there is no way to tell from ICAITIaccounting records and statements the extent to which PTT is earn-
ing its keep.

(2) Recommended Changes

The evaluators went on to recommend that ICAITI

accounting be adjusted to reflect the income side of PTT as

well as its costs. This translates into the following specific

steps, some of which are apparently ready to be adopted or are

already adopted by ICAITI:

(a) Costs of PTT should be regarded an element

of overhead expenses in the same way that the cost of other

service divisions is charged to overhead;

(b) AID grant support should be a regular income

item, although it is recognized that it is a cost reimbursement

type of income; and

(c) In general, full accrual accounting should

be used because it gives a more accurate picture of financial

status. (At present, overhead in any one year is charged to
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projects completed in that year. The recommended change

would have the effect of charging all activities with the

full overhead associated with it that year.)

E. The Problem of Small Firms

Perhaps most in "need" of ICAITI services and least

able to pay for them, small firms represent a special problem

both for PTT and ICAITI in general. They are difficult for

PTT field representatives to reach and in general do not

figure as major sales targets. This calls into question

whether field representatives should spend as much time with

them as available data (see Table IV) indicate has been the

case. Since the groupas a whole probably includes very

profitable as well as marginal operations, more study will
generalized

be necessary to determine the profitability of/sales efforts

directed to small firms.

Even if these studies show that such efforts are

likely to be unprofitable, that does not mean that ICAITI

should forget about small firms. ICAITI feels small firms

are an important factor in industrial improvement in Central

America. Even from a business point of view, sales to them

could result in a contribution to reducing average costs per

unit of service delivered. In addition, carefully kept records

of assistance to small firms could be the basis of a strong,

persuasive presentation to the Central American governments

to request them to increase their financial support for
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ICAITI or to international agencies interested in spreading

better technologies downwards among small firms. To be

successful, however, such presentation would also have to
show ICAITI's success in becoming more self-financing in

other aspects of-its operations.

The above position could be interpreted as implying
a "trickle-down" approach to small firms. This is a mis-

interpretation. Rather, it is a reflection of the business-

like seriousness with which ICAITI must treat all of its

operations. Above all, ICAITI must be on a strong financial
basis, so as to be less dependent on the vaguaries of non-
industrial revenues like government contributions and grants

from international donors, and so as to better guarantee a
continuation of its ability to serve in the future.
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5. Proper Size of Activity and Funding

The prvious sections have in reality only drawn

together in one place various factors which have been

more or less well discussed within ROCAP and ICAITI. The

most important questions have not been addressed squarely.

These are.- (a) What is the appropriate scale of project

activities? and (b) What is the appropriate division of

financial support among the various sources of revenue?

These are difficult questions which are by no means

unidimensional. First, one should consider PTT/ICAITI as

a separate entity and also as part of the larger technology

transfer mechanism. Second, the analysis should look at both

financial and economic aspects, and deal with the situation

as it changes between the short and long run.

Even though the theoretical need to distinguish between

PTT/ICAITI and the entire technology transfer mechanism in

Central America is recognizable, this report is not the vehicle

to address this aspect of either basic question. To a certain

extent, market forces will determine the relationship between

the two. It can be said, however, that the experience to

date with PTT/ICAITI indicates that there is clearly a role

PTT can play in the technology transfer system. Our inability
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to deal with this aspect of the problems does not in any

way undermine its importance.

A. Appropriate Scale

(1) Financial Analysis

In financial terms, the appropriate scale of

project activities is that level of activities at which

ICAITI's income equals its costs. In practice, this point

is hard to specify on an a priori basis. To be sure, the

financial costs of PTT are known, .but since there is no

practical way to distinguish the real effects of PTT on

ICAITI as a whole, PTT generated incomer will remain indefinite.

That is why PTT has to be handled as a general overhead item and

that is why the analysis should be of all ICAITI activites.

But this theoretical requirement is difficult to handle inprac-

tical terms, and not very helpful in discussing the real-world

decision that has to be made.

The financial answer to the question of ap-

propriate scale for practical purposes really boils down

to a demand analysis. A firm answer will come only as PTT/

ICAITI activities discover more and more about demand through

additional experience. This does not mean that PTT is still

an "operational feasiblity study" of how to design an outreach

mechanism for delivering ICAITI services. In that sense, the

feasibility study seems rather clearly closed: PTT gives every
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indication that it is the mechanism ICAITI (and AID) searched

for. Nor does it mean that an interim answer cannot be

derived.

The PTT coordinator projects that the five-man

system will make over 600 contacts per year. At this rate, it

would take over two years to contact all medium size firms,

and over six years to contact all small and medium size firms

thought to be operating in Central America at present, and

proportionally iaore if repeat contacts are involved. Of these

contacts, perhaps 300 will be only promotional and not result

in the identification of a technology need. Of the remaining

300, perhaps about half can be satisfied by a simple transfer

of information. The other half are expected to be willing to

pay for a service from ICAITI that they otherwise would not

have sought. If each of these firms would be willing to spend

only $1,000 on the average, full PTT costs would be

covered. This figure does not include the sales of diagnostics,

an attractive sales item, nor does it consider the overall

effect of reducing the average cost to ICAITI of providing

all services, both those generated through PTT and through other

means,
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The above analysis, despite its being based

on projections only partially subject to verification

through the history of PTT to date, is a reasonably assuring

analysis. It contains optimism which is combined with

conservative estimates of the effect of those factors which

may be optimistic. The net result is that a five-man, well

established PTT should not only be able to support itself but,

even more interestingly also make a strong contribution to

ICAITI's overall financial well-being.

It should be pointed out here that the analysis

of demand only says that a five-man PTT system does not seem

to be too large a structure to build. It does not specify

exactly of what size the optimum structure should be. That

answer can only be derived through more experience.

(Note: ROCAP prepared an analysis of the ef-

fect of PTT on ICAITI's break-even point which clearly supports

the main thrust of the above analysis and underlines the importance

of decreasing average costs. The analysis is on file in LAC/DR/

EEAD.)

(2) Economic Analysis

The difference between financial and economic

analysis rests in differences in the private and social

valuation of benefits or costs, or both. In the case of PTT,

the most obvious differences are the social valuation of

information now distributed (almost always at no charge if
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it is readily available) and the social valuation of the

technologies themselves.

while it is easy to presume that a more accurate

valuation of information would lead to a higher level of

project benefits, it is not clear that the implementation

of the technologies themselves will not involve divergence

between private and social costs and benefits. There is in

fact nothing that can be done during project design to

preclude a misapplication of technologies. Nevertheless,

since the PTT (and ICAITI's own priorities) will move the

major focus of ICAITI's programs from large/medium size

firms to medium/small firms, there is some reason to expect

that any misapplications will have only minimal undesirable

effects. In fact, however, it is not clear that the overall

effect of the technologies would necessarily lead to a worse

allocation of resoVrces than at present and an improvement

is, of course, still a distinct possibility as well as the

intention.

In view of the uncertainties of the relative

strengths of the two divergences, this economic analysis

cannot invalidate the earlier financial analysis.

B. Division of Costs

In addition to having financial and economic aspects,

analyses of a proper division of costs have an inter-temporal
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aspect. Different answers obtain in the short and long runs.

The following analyses therefore incorporate time in their

expositions.

(1) Financial Analysis

During its placement (or growth) stage,
PTT requires higher outside levels of financing than during

its implementation phase. Its own income will not cover

its costs at first. During the implementation phase the

PTT mechanism will not require outside financing. (ICAITI

could still need outside financing, however, in an amount that

depends on its success in selling services.) The practical

problem is to maximize income from all sources--contributions

from member governments, fees from industrial users of services

and contracts from outside organization (including economic

development agencies)--to support the development of PTT.

ICAITI has actively searched out possible funding with some

heartening success. Several institutions hosting field

representatives have already expanded their contributions beyond

minimal in-kind services to include support in cash and in the

form of additional in-kind support. Even after the end of PTT's

placement stage, ICAITI should continue to urge the maintenance

or even expansion of such support so that it can expand acti-

vities in other fields which are part of its mandate. (See

Postscript on Differential Pricing, Annex E.) In qeneral, the
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principle guiding ICAITI's exploation of the supply curve cover-

ing support 'funds should be to seek funds from all possible

sources in accordance with their ability to pay, but at least

equal to the benefits they derive.

(2) Economic Analysis

The above prescription is more substantive when

we examine the economics of the situation. This can best be

done by splitting up economic benefits by recipient.

Recipient Nature and Extent of Benefit

User Provided with information or other service.

Value to user unknown. In contractual

sittations, presumed to be above cost.

C.A. Govt. External effects through expanded employment

or savings of resources. Partially captured

through tax system. Difficult to assess

value of benefit.

AgI.D. Establishment of PTT necessary to achieving

AID goal of helping increase the welfare

of CA citizens through spread of better

technology. Extent of benefits presumed

to be lower than for CA governments. PTT

also useful in other programs beyond industry.
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Other Donors Similar to AID. Benefits less immediate, but

see Annexes i0 and 17 in revised Project

Paper for evidence of cther donor interest.

ICAITI PTT seen as .necessary to increase productivity

of existing fixed cost items, lowering total

average costs of all services. ICAITI is

agency of CA governments. Benefit at

least equal to contribution to establish

PTT.

Local Institu-
tion Presence of PTT agent benefits membership.

Size of benefit not known.

U.S. Institu-

tion PTT strengthens potential subcontractor

(ICAITI), possibly magnifies research

capability at U.S. institution through

cross pollenization. Benefits believed

small at presert.

Other Insti- Complementary work, but potential source
tutions
(e.g. SIATE) of competition. Benefits thought to outweigh

costs slightly.
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This may not be an exhaustive taxonomy of the

economics involved, but it clearly indicates the several

interests that are at play. Without further analysis, however,

no clearer definition is possible of what an appropriate cost

sharing formula applicable to the growth phase would look like.

The same analysis could be useful in determining

appropriate cost sharing in the long run if that were necessary.

It is expected, however, that PTT as presently structured

(a five-man system) will not need outside subsidies. Just

as profits should signal a profit-oriented entrepreneur

that an expansion is warranted, an excess of economic benefit

over economic costs should signal ICAITI that an expansion of

its operations could be justified. CA governments would have

to decide that such subsidies would constitute a better use of

national funds than alternative uses of the same funds.



SUMMARY OF REPORTED PTT ACTIVITIES

SEPTEMBER 1977 THROUGH MAY 1978

Countries by Total Promotional Service contacts and follow-ups Size of Industrymonths Contacts Contacts Info. Tech. Asst. Service None Small ted. Large

1977

Septcmber

Total 3 12 11 2 - 2 7 8
Guatemala 7 3 2 - 1 1 2 2 -El Salvador 4 2 2 -Honduras _ " " - INicaragua 5 2 2 1 - 2 3 -Costa Rica 14 7 5 - 1 1 3 2 2

October

Total 46 14 18 4 3 7 17 11 4
Guatemala 12 5 4 1 2 3 3 1El Salvador 6 2 2 1 1-1 2 1Honduras 8 3 3 -- 2 5--Nicaragua 6 2 1 2 1 2 2Costa Rica 14 2 8 1 1 2 6 4 2

I0



Countries by Total Promotional Service contacts and follow-ups Size of industry

months Contacts Contacts Info. Tech. Asst. Service None Small Med. Large

November

Total 47 13 18 -3 7 6 1. 20 1

Guatemala 14 6 3 1 2 2 3 4 1

El Salvador 4 - 4 - - 1 3 -

Honduras 10 4 3 - 1 2 3 3 -

Nicaragua 3 - 2 1 - - 1 2 -

Costa Rica 16 3 6 1 4 2 5 8 -

December

Total 20 10 4 _ . 2 4 5 1

Guatemala 12 6 - 3 1 2 3 1
El Salvador - -....

Honduras 8 4 2 1 - 1 2 2 -

Nicaragua - - -- .......
Costa Rica .........

,'78

January

Total 59 26 11 5 11 6 14 19 2.,

Guatemala 10 4 2 1 2 1 2 4 -

El Salvador 12 7 2 2 1 - 1 4 -

Honduras 7 2 1 1 2 4 3 -

Nicaragua 5 1 2 1 1-2 2-
Costa Rica 25 12 4 - 6 3 6 2

0 R



Countries by, Total Promotional Service contacts and follow-ups Size of Industry

months- Contacts Contacts Info. Tech. Asst. Service None Small Med. Large

February

Total 64 33 12 15 .3 1 18 13
Guatemala 13 5 - 8 - - 8 -El Salvador 25 19 1 5 - 2 4Honduras 14 3 10 - - 6 5 -N ica ragua 

.- - - - - -Costa Rica 12 6 1 1 3 1 2 4 -

Ma rch

Total 51 30 4 113 3 12 9 1
Guatemala 16 3 - 9 2 2 9 3 1
El Salvador 28 24 2 1 1 - 1 3
Honduras ..- - -.
Nicaragua 2 1 - 1 - I - -Costa Rica 5 2 2 - - 1 i 3 -

April

Total 80 37 14 15 8 6 17 22 4

Guatemala 20 3 2 9 3 3 9 6 2El Salvador 27 20 1 6 -- 2 5 -Honduras 10 4 2 - 1 3 2 4 -
Nicaragua - - - - -Costa Rica 23 10 9 - 4 - 4 7 2

0I



Countries by Total Promotional Service contacts and follow-uos Size of Industry
months Contacts Contacts Info. Tech. Asst. Service None Small lied. Large

Total 54 27 6 11 6 4 14 11 2

Guatemala 12 2 1 9 - - 9 - 1
El Salvador 21 18 2 1 - - 1 2
Honduras 12 5 2 - 2 3 2 5
Nicaragua 2 -1 - - 2
Costa Rica 7 2 1 - 3 1 2 2 1

Total 451 202 98 67 47 37 116 118 18
...

* *. *Ok
0 0 0 0 0
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Signiflcado de las abreviaturas de la hoja de resumen de contactos del PTT

Abreviaturas Slnificado

R Representante
C Cl lente
TE Te l6fono
E Escrita
P. Personal
PR Promoc i6n
SG Seguimiento
TR Trabajo
PQ Pequefia
MD Med i a na
GR Grande
INSTIT Instituci6n
PER Persona
I NF Informaci6n
AT Asistencia Tdcnica
ENT Entrenamiento
SER Servicio
N Nada
L Local
I ICAITI
0 Otros
PRO En proceso
PND.A Pendiente de aceptaci6n
NO A No aceptada
T Terminado

Rama Industrial

1. Productos alimenticios 11. Caucho
2. Bebidas 12. Productos qurmicos
3. Tabaco 13. Derivados del petr6leo
4. Textiles 14. Productos minerales no met~licos
5. Calzado y vestuario 15. Metales b6sicos
6. Madera 16. Productos metilicos
7. Muebles 17. Maquinaria, excepto eldctrica
8. Papel y cart6n 18. Maquinaria, aparatos y accesorios
9. Imprentas eldctricos
10. Cuero y productos 19. Equlpo de transporte

20. Industrias diversas
21. Otras

-Inst Ituclones

1. Gubernamentales centrales 3. Educaclonal
2. Gubernamentales locales 4. Mddica
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5. Comunlcaci6n 12. Internaclonal
6. Flnanciera 13. Embajada
7. Profesional 14. Cooperativa
8. Investigaci6n 15. Aut6noma
9. Comercio 16. Semi-aut6noma
10. Religiosas 17. Asistencia internacional
11. Culturales 18. Fundaci6n

19. Otros
NOTA: Deberi nspecificarse si es (a) Instituci6n privada, o (b) estatal.

Ttpo de informaci6n

1. Materia prima
2. Procesos
3. Equipo

4. Otros

Tipo de asistencia t~cnica

1. Diagn6stico 9. Relaciones humanas
2. Administraci6n 10. Normas-de calidad
3. Finanzas I]. Factibilidad
4. Producci6n 12. Organizaci6n
5. Compras 13. Procesos
6. Mercado 14. Contable
7. Disefio 15. Otros
8. Relaclones pblicas c. Cuando quede a nivel de estudio

Servicios

1. Analrtico 3. Certlficado de capacidad instalada
2. Certificado de orrgen de 4. Dlctdmen tdcnico (d) analrtico o

materla prima y/o producci6n (e) no analftico
5. Otros

Ent renamiento

I. Cursos 3. Conferencias
2. Entrenamiento "on the job" 4. Seminarios, mesas redondas, etc.

5. Otros
NOTA: Deberg especificarse el lugar donde se llev6 a cabo el entrenamiento

asr: (f) en el ICAITI, (g) en el local del contrato y (h) en otro
lugar

Propuestas en proceso por:

1. Representante
2. Dlvisiones ICAITI

(I) DIrecci6n

(J) Desarrollo Clentrfico y Tecnol6glco
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(k) Documentaci6n e Informaci6n
(1) Servicios Tdcnico-Industriales
(m) Anlisis, Pruebas y Ensayos
(n) Investigaci6n Apl icada
(o) Edici6n Tdcnica
(p) Normas
(q) GeolI-g ia

3. Oficina central PTT
4. Otros

Propuestas pendtentes de aceptaci6n

Indicar en 6rden numdrico ]as veces que se hagan cambios en la pro-
puesta antes de su fi rma.

NOTA: En "ORGANIZACION/EMPRESA" agregar al nombre un (1) sl afecta a dos

o m~s Instituciones (
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SUMMARY DATA OF PTT SERVICE.

GUATEMALA

SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN TYPE OF INDUSTRYRAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER I 2 3 4 5 6 7Information"-

Total 16 4 7 3 7 6 2 8 - 7 5 1- 3 -
Small 7 2 2 2 3 4 2 - 4Medium 5 2 3 1 2 2 - 3 -. 2 - - . 3-Large 4 - 2 - 2 - 4 - 1 2 - -

Technical Assstanct

Total 11 
- 9 - 2 - 2 - - - 9 -

Small 9 9 9Medium 2 2 2 - - .2. 2 . . . ..Large- - 2.. - - - - _

Se rv Ice

Total 15 15 15 11 2 - - 2
Small 4 4Medium 8 8 " " " 8 - 6 . . . . . .Large 

6 - 2L"3 - -
1 - 3 2 - - - - -

0
1-h



SUMMARY DATA OF PTT SERVICE

EL SALVADOR
SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN - ' TYPE OF INDUSTRY

RAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER I 2 3 4 5 6 7

Information

Total 15 6 9 5 7 3 3 6 3 3 - 1 1 !1 8
Small 6 3 3 2 2 1 2 1 3 - - 1 1 -Medium 5 2 4 2 4 1 1 3 - -- 1--- LLarge 4 1 2 1 3 - 1 1 2-- - . . ..---

Technical Assistance

Total 8 8 8 7- - . . . .- -

Small -Medium 5 "5 .. 5.... . . . . . . .Large 3 .3... 3 - 2 . . . . . .

Service

Total 4 4 - 4 - 2 - - 1 1 - -
Smaill 2 ........ . . . . . . .Medium 2 " 2 .... 2 - I - - - 1 - -Large 

2 - 1 - - I - - -

0
UJ

N~



SUMMARY DATA OF PTT SERVICE

HONDURAS

SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN TYPE OF INDUSTRY

RAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER I 2 3 4 5 6 7

Information

Total 23 9 10 5 5 14 4 5 - 8 3 3 1 5 - 3

Small 14 5 7 2 2 9 2 3 - 8 - - - 3 3 3Medium 9 4 3 3 3 5 2 2 - - 3 1 2 - -
Large ....- - - - - -

Technical Assistance

Total 3 - 3 " " " - 3
Small 2 - 2 .... 2 - 2Medium I - I " - - - - !
Large - - - - - - -

Service

Total $ - 3 - - 2 3 - 2 - 3 - ... .

Small 2 - 2 .... 2 - 2Medium 3 - I - - - 2 1 - - " 3 - - q -,
Large - - - - - - - - -

0

kt



SUMMARY DATA OF PTT SERVICE

N I CARAGUA

SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN TYPE OF INDUSTRY

RAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER 1 2 3. 4 5 6 7

Information

Total 7 2 I 4 2 4 1 1-1-1-4

Small 2 2 .... 1 1 - 1- 1 - -. .
Medium 4 - 1 - 3 - 1 3 . . . . .- - 3
Large I - - - - - -

Technical Assistance

Total 2 - 2 ! - 1 1-. . . . .- -

S m a l l m - -........ .. . .
Medium 2 - 2 - - - 1 - I --. . . . .- i
Large - - . - ... - -

Service

Total - - -- -- .- . . . . . .--

Small 1 - - - 1 - - I . . . . . . .- I
M e d i u m .......... . . . . . .
Large - - - - - - -

0
Lfh
U1



SUMMARY DATA OF PTT SERVICE

COSTA RICA

SIZE OF INDUSTRY TYPE OF SERVICE ACTION TAKEN TYPE.OF INDUSTRYRAW MAT. PROCESS EQUIPMENT OTHER REP. LOCAL ICAITI OTHER 1 2 3 4 5 6 7

Information

Total 33 4 8 4 7 17 9 4 3 13 1 - 4 - - 15
Small 11 2 4 2 3 9 1 1 - 6 1 - 3 - 1Medium 13 1 3 2 4 7 4 1 1 6 - - I 6Large 9 1 1 - - 1 4 2 2 1- -. . . . 8

Technical Assistance

Total 2 - 2 - 2 - 2 . . . .

Small 1 - 1 - - -. .
Medium ! - " - I ... . I . . . . .
Large - - - - - - -

Service

Total 14 - 14 - 10 1 2 1 - 2 - 7

Small 3 - 3 - - 2 I - 2 - - 1 - -Medlum 7 - 7 - - 5 - 2 - 3 - - 1 - 3Large 4 - 4 - - 3 - - -.-.-- 4

o1-h
010
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XDENTIFICACION Y SELECCION DE RAMAS INDUSTRIALES

PRIORITARIAS PARA EL

PROGRAMA DE TRANSFERENCIA DE TECNOLOGIA



ANNEX D
Page 2 of 13

ANTECEDENTES

Con fecha 28 de mayo de 1976, la Oficina Regional para
Programas Centroamericanos (ROCAP), de la Agencia para el
Desarrollo Internacional (AID) de los Estados Unidos, y el
Instituto Centroamericano de Investigaci6n y Tecnologia In-
dustrial (ICAITI), convinieron en que este Uiltimo se encar-
garia de establecer un mecanismo de transferencia de tec-
nologla (Programa para la Transferencia de Tecnologla, P711)
que tuviese la capacidad de iniciar y mantener un intercambio
de informaci6n y tecnologfa entre fuentes extranjeras y con-
sumidores centroamericanos.

Dentro de los tdrminos del convenio se especifica que al
inicio del programa, el ICAITI, a travis de la Divisi6n de
Servicios T~cnico-Industrialds, con la asistencia de consul-
tores y con la colaboraci6n de los representantes de campo del
ICAITI dentro del PTT, se encargarla de realizar un andlisis
del sector industrial centroamericano con el objeto de iden-
tificai y seleccionar un nmero limitado de ramas industriales
para los servicios del PTT.

Para la identificaci6n y selecci6n de las ramas priori-
tarias, en la primera reuni6n del grupo de consultores al
programa, Ilevada a cabo en la sede del ICAITI en el mes de
agosto, se prepar6 una lista preliminar de doce criterios do
selecci6n como orientaci6n al grupo de trabajo.

Con base en los referidos criterios, las ramas indus-
triales fueron cla~ificadas conforme a un orden de prioridad
que se considera refleja la sucesi6n en la que ofrecen las
mayores oportunidades para una transferencia de tecnologla
en Centroam6rica.

Las ramas industriales asi clasificadas y la metodologla
empleada para su selecci6n, se ofrecen en el presente docu-
mento.
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INTRODUCC ION

Dentro de las actividades contempladas al inicio del
programa de transferencia de tecnologia, se encuentra el
desarrollo de un an~lisis del sector industrial centroame-
ricano, con miras a la identificaci6n y selecci6n de un nd-
mero limitado de ramas industriales prioritarias para el
programa.

Dicha selecci6n se consider6 necesaria teniendo en cuen-
ta que el PII es un programa prototipo cuya factibilidad se
evaluar6 en el perfodo relativamente corto de 18 meses y,
dada la amplitud y la complejidad que caracteriza al sector
industrial, para evitar correr el riesgo de diluir el im-
pacto del programa que indudablemente r6sultaria de tratar
de cubrir la totalidad del sdctor, seria necesario y conve-
niente canalizar los esfuer7os hacia las ramas industriales
mrs importantes y que presenten las mejores oportunidades
para una transferencia de tecnologia.

Por otra parte y en este mismo orden de ideas, la se-
lecci6n se consider6 deseable teniendo en cuenta tambi~n que
el ICAITI tiene mayor experiencia en unas ramas industriales
mrs que en otras y, por lo tanto, seria mucho m6s, estrat6gico
circunscribir el radio de acci6n del programa en aquellas
areas en donde hay m~s capacidad de servicio y en el que se
tiene a la disposici6n.el personal y equipo necesarios para
resolver con m~s eficiencia los casos de transferencia de
tecnologia que se presenten.

Lo anterior, sin embargo, no significa que el programa
excluir6 totalmente ciertas ramas. Esto conllevar6 el peli-
gro de que el programa, y por ende el ICAITI, podria llegar
-a tener una reputaci6n discriminativa. Por lo tanto, las
ramas industriales fueron clasificadas conforme a un orden
de prioridades. Las de mds alta prioridad serianlas que ac-
tivamente trabajarian los representantes de campo. Sin em-
bargo, cualquier solicitud qua hiciera un cliente dentro de
las ramas de menor prioridad serd procesada con la misma
rapidez y eficiencia de las primeras.

\/
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Otro de los aspectos considerados en el andlisis del
sector industrial centroamericano para la identificaci6n y
selecci6n de ramas prioritarias se refiere al nivel de des-
glose de las ramas a que se desee llegar, si a las grandes
ramas (industria de productos alimenticios) o a una divisi6n
de dstas {fabricaci6n de productos ' cteos) o aun a una mayor
subdivisi6n (producci6n de qc.esos). Desde todo punto de
vista, lo ideal hubiera sic23 lograr el mayor grado de detalle
posible. Desafortunadamente, la informaci6n disponible para
el. anilisis del sector, en u mayor parte, se encuentra ta-
bulada al nivel de las grandes ramas, conforme a la Clasifi-
caci6n Industrial Internacional Uniforme (CIIU) de las Na-
ciones Unidas. Como consecuencia, en el presente trabajo
las ramas se presentan ordenadas de acuerdo a esta clasifi-
caci6n y dentro de cada una de estas ramas se identifican
los sub-sectores prioritarios corf base en una encuesta entre
los jefes de divisi6n del Instituto.
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IDENTIFICACION Y SELECCION DE RAMAS INDUSTRIALES

1. Fuentes do Informaci6n

Para la identificaci6n y selecci6n de las ramas indus-
triales prioritarias se recab6 y consult6 una serie de infor-
maciones sobre. la industria centroamericana de diferentes
fuentes. tanto de tipo cualitativo como cuantitativo.

Las fuentes de informaci6n fueron muy variadas, corres-
pondiendo en algunos casos a estadisticas de tres afios atrs,
siendo los anuarios de comercio exterior el caso extremo, ya
que los datos publicados mcs recientes corresponden al afio
1971. Por otra parte, no toda la informaci6n era del mismo
aflo para todos los palses.

A pesar de lo anterior, se considerg que la informaci6n
disponible fue lo suficientemente confiable y representativa
para los prop6sitos de identificaci6n y selecci6n de las
6reas Rrioritarias del sector industrial centroamericano.

Fueron consultados y analizados datos estadlsticos cen-
troamericanos relacionados con las importaciones y exporta-
ciones por rama industrial, estadfsticas de empleo, valor de
la producci6n e inversi6n por rama industrial.

Asimismo, se efectu6 una investigaci6n de la oferta y la
demanda de servicios t4cnicos del ICAITI, con base en las ac-
tividades desarrolladas en alos recientes, de acuerdo a la
capacidad t6cnica y, aptitudes del Instituto, asi como con-
forme a las solicitudes de asistencia que ha recibido el
ICAITI durante los uitimos afios.

A continuaci6n se enumeran algunos de los criterios y
las fuentes de informaci6n que fueron empleados para obtener
los indicadores de la prioridad por criterio y por rama:

Criterio Fuente

1. Substituci6n de Estadisticas de importaci6n
importaciones regional 1968/1971
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Criterio Fuente

2. Potendial para Estadisticas de exportaci6n
exportaci6n regional 1968/1971

3. Capacidad existente Trabajos hechos por cada
en el ICAITI Divisi6n del ICAITI, clasi-

ficados por rama industrial

4. Prioridades nacionales Planes nacionales de desa-
rrollo

5. Industrias sensitivas Conocimiento general de las
greas sensitivas existentes
en Centroam~rica

6. Importancia presente Estadisticas de empleo, valor
de la producci6n, inversi6n
por rama. Publicaciones de
los Ministerios de Economia

7. Capacidad financiera Publicaciones estadisticas
para absorber tecno- sobre nimero de empleos e
logla inversi6n fija por empresa

y por rama industrial

8. Desarrollo de recursos Datos cualitativos sobre de-
naturales sarrollo de industrias inter-

medias

9. Contactos existentes Registros del ICAITI de las
en ol ICAITI investigaciones realizadas y

consultas de clientes

10. Capacidad para absorber Informaci6n cualitativa ba-
tecnologia sada en los contactos pasados

y presentes del ICAITI

(S"
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2. Criterios para la Selecci6n de Ramas Prioritarias

Los doce criterios que fueron propuestos en la primera
reuni6n del grupo de consultores al progrma fueron analiza-
dos y eva luados en funci6n de la aplicabilidad de los mism's
criterios de selecci6n. Tz%:bi6n fueron analizados desde el
punto de vista de la dispoi. .jilidad y adecuacidad de la in-
formaci6n con que las ramas podrian ser ordenadas conforme a
cada uno de los criterios.

En la evaluaci6n de los mismos se apreci6 un grado re-
lativo de traslape entre algunos criterios que tenderia a
una sobrevaloraci6n, lo que Jlev6 a considerar la convenion-
cia de agrupar los criterios bajo cuatro categorias.

Con esta clasificaci6n, el riesgo de sobrevalorar ciertos
criterios pr~cticamente desapareci6. Por otra parte, esta
categorizaci6n permite una comparaci6n directa entre las dos
primeras que representan la importancia politico-econ6mica
del sector y las dos 6itimas que denotan. la efectividad po-
tencial del programa de ti-ansferencia de tecnologia. Es asi
como los pesos relativos que se asignan a las Categorlas I y
II, comparados con los de las Categorias III y IV, es indi-
cativo de la importancia del sector v.s. la de la efectividad
del proyecto, ambos de importancia para el 6xito del programa.

De la lista de criterios para bacer la selecci6n de
prioridades fueron eliminados dos, el que se refiere a la
propiedad, tamaho e historia de las empresas de la rama, y
el de la capacidad de los agentes de campo.

La raz6n que se tuvo fue la falta de informaci6n esta-
distica adecuada y el hecho de involucrar en el segundo una
elevada dosis de apreciaci6n personal para clasificarla por
ramas industriales.

Las cuatro categorfas quedaron integradas, ton sus cri-
terios correspondientes, de la manera siguiente:
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I. IMPORTANCIA NACIONAL 0 REGIONAL DE LA RAMA

A. Prioridad nacional

B. Potencial para el desarrollo de recursos naturales

I. IMPORTANCIA ECONOMICA 2L SECTOR.

A. Importancia presente (basada en el nimero de
empleados, valor de la producci6n y tamafio de
la inversi6n)

B. Potencial para sustituir imporfaciones

C. Potencial para la exportaci6n

III. CAPACIDAD Y DISPOSICION DEL SECTnR PARA ACEPTAR EL PTT

A. Capacidad financiera de las empresas para pagar la
tccnologia

B. Capacidad tdcn.'.ca de las empresas para absorber
tecnologia

IV. HABILIDAD DEL ICAITI PARA SUMINISTRAR ASISTENCIA
TECNICA

A. Capacidadexistente en el ICAITI

B. Contactos del ICAITI con las empresas

3. Selecci6n v Ordenamiento de Ramas Prioritarias

Para determinar las ramas prioritarias en qu6 hacer 6n-
fasis con el programa de transferencia dc tecnologia, fue
necesario establecer la mayor o menor importancia que tendria
cada una de las cuatro categorlas en la selecci6n de las ra-
mas. Esto se logr6 por medio de la apreciaci6n do los jefes
de las divisiones deI*ICAITI: Servicios Tdcnico-Industriales;
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Anflisis, Pruebas y Ensayos; Investigaci6n Aplicada, y Docu-
mentaci6n e Informaci6n. En cada caso fue asignado un peso
a las categorlas, el que fue consolidado en uno solo.

Las apreciaciones de los cuatro jefes divisionales coin-
cidieron en que el 6xito dn! programa reside, no tanto en los
aspectos politico-econ6mic de la rama seleccionada, como en
la capacidad y disposici6n de la misma a a-ceptar el PTT y la
capacidad del ICAITI para suministrar la asistencia requerida.
Establecieron los siguientes pesos para cada categoria:

Peso

I. Importancia nacional o regional 56.6

Ii. Importancia econ6mica 53.2

IiI. Capacidad y disposici6n de la rama
para aceptar el PTT 100.0

IV. Habilidad del ICAITI para suministrar
asistencia t~cnica 93.3

La informaci6n estadistica sobre la industria centro-
americana permiti6 establecer la importancia o la participa-
ci6n porcentual de cada rama dentro del sector industrial y
para cada uno de los criterios.

gn el caso de los criterios con aspectos cualitativos,
para obtener la importancia relativa de las ramas industria-
les se hizo uso de una escala de valoraci6n asigndndole el
100 por ciento a las ramas que estaban consideradas dentro
del criterio y 0 por ciento cuando fueran ajenas al criterio.
Asi, por ejemplo, si una rama fue considerada en los planes
nacionales de desarrollo econ6mico como prioritaria, recibi6
un porcentaje del 100 por ciento, y todas las demos un 0 por
ciento.

/
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Con las ramas industriales y con las cuatro categorlas
seleccionadas se form6 una matriz para clasificar las ramas
industriales.

En la matriz de selecci6n, cada rama industrial tiene
un porcentaje determinado con relaci6n a cada criterio.
Este porcentaje se multipli'-5 por l peso promedio que cada
criterio tiene segin la ev:'.-ici6n realizada por los jefes
de las divisiones del ICAITI y el resultado es el producto
que .sumado horizontalmente y dividido entre cuatro;- dio al
final un porcentaje ponderado promedio cuya magnitud sefala
el orden de importancia de las ramas industriales como re-
sultado de la evaluaci6n final.

Las ramas industriales que resultaron en los primeros
seis lugares de la escala fueron: productos alimenticios,
productos quimicos, derivados del petr6leo, calzado y ves-
tuario, papel'y cart6n, y productos metdlicos.

Un anglisis de estos resultados do la evaluaci6n condujo
a eliminar de la lista la rama de derivados del petr6leo. La
eliminaci6n se debi6 a que las empresas que integran esa rama
son en su mayoria firmas extranjeras transnacionales, con una
alta tecnologia, con una gran intensidad de capital, y un re-
ducido nmero de plantas.

Su clasificaci6n fue extremadamente baja en la Categoria
IV, logrando tan s6lo una puntuaci6n del 0.2 por ciento. La
4nica raz6n de su a'lta colocaci6n se debi6 a su clasifica-
ci6n en la Categoria III, con base en su elevada relaci6n
"inversi6n por planta" e "inversi6n por personal ocupado",criterios estos seleccionados para medir la capacidad t6c-nica.. y financiera para absorber y pagar tecnologias.

Por otra parte, la alta clasificaci6n de la rama "Deri-
vados del petr6leo" se encuentra distorsionada por las refi-
nerfas de petr6leo, que reciben su asistencia t6cnica de la
casa matriz y es muy dudoso quo lleguen a ser clientes del
programa do transferencia de tecnologla.



MXTRIZ DE SELECCION DE RAMAS INDUSTRIALES

Criterlo I Criterio II - Criterio III Criterio IV Rama
Sectores Porcentaje Porcentaje Porcentaje PorcentaJe Porcentaje Ordena-% _ponderado % ponderado % ponderado _ende % ponderado rdentp20 Producto alimenticios 5.6 2.4 35.7 19.8 35.3 35.4 38.8 30.3 28.8 87.9 1

21 Bebidas - - 2.3 1.5 2.1 2.1 0.2 0.1 1.2 3.7 13
- 0.9 0.6 1.3 1.1 0.0 - 0.6 1.7 19

23 Textiles 12.7 7.4 6.7 4.0 2.7 2.6 10.2 11.3 8.1 25.3
24 Calzado y vestuario 5.6 2.4 2.9 1.8 0.3 0.3 - - 2.2 4.5 12
25 .adcra 12.7 7.4 54 2.9 0.3 0.2 0.9 0.5 4.8 11.0 9
26 Mucbles 5.6 2.4 0.8 0.5 0.3 0.3 0.5 0.4 1.8 3.6 15
27 Pa=,cl y cartdn 7.1 5.0 2.8 1.3 1.6 1.6 10.8 21.6 5.6 19.5 5
28 Imrentas - - 0.9 0.6 0.8 0.8 0.4 0.3 0.5 1.7 20
29 Cuero y productog 5.6 2.4 0.4 0.2 0.9 0.9 8.6 10.2 3.9 13.7 7
30 Cau-ho 

" - 14 0.7 1.9 1.9 - - 0.8 2.6 17

31 Productos qufrmcos 12.7 7.4 11.9 5.8 11.2 11.7 15.5 14.8 12.8 39.7
32 Zerjvados del petr6leo 7.1 5.0 2.8 1.5 32.2 

233 Prcdustos3 iner'ales 32.0 0.3 0.2 10.6 38.7 3no metalicos 12.7 7.4 2.4 1.5 2.8 2.9 1.4 1.0 4.8 12.8 8
34 .ctalcs b~sicos 7.1 5.0 2.3 1.1 1.3 1.3 - - 2.7 7.4 10
35 Produ:tos met~licos 5.6 2.4 3.2 1.7 1.0 0.9 9.6 10.8 4.8 15.8 6
36 Raquinaria, excepto 

6. 0848 1.qldctrica - - 6.1 2.6 0.5 0.5 0.9 0.6 1.9 3.7 1437 -aquinaria, aparatoo yaccesorios elctricos - 3.2 1.5 0.5 0.5 - - 0.9 2.0 18
38 E.'ipo do tranporto -- 4.8 2.0 0.5 0.5 0.4 0.2 1.4 2.7 16
39 Industrias divrsas - - 3.3 1.6 2.5 2.5 1.5 1.0 1.8 5.1 11

TOTAL 100.0 56.6 100.0 53.2 100.0 100.0 100.0 93.3 100.0 303.1

0>
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Se efectu6 tambi~n una modificaci6n a la clasificaci6n
de las ramas industriales al agrupar cinco de ellas en una
sola. Bajo' la denominaci6n "metalmecdnica" fueron agrupadas
las ramas de productos metlicos: maquinaria, excepto el6c-
trica, maquinaria, aparatos y accesorios el6ctricos, y equipo
de transporte. Estas rama" con baja puntuaci6n individual,
al integrarse e'n una sola, - porcentaje resultante de la
eval.uaci6n lleg6 a ser del 41.6 por ciento dentro de la es-
cala, lo que las sitika en el segundo lugar de importancia.
Esto es deseable, toda vez que el ICAITI tiene especial pre-
ferencia y capacidad para transferir tecnologla en esta grea
de actividad.

La selecci6n final de las ramas prioritaria, y el valor
final segln la evaluaci6n anterior, qued6 de la siguiente
manera:

NMmero de
Orden Puntos Rama

1 87.9 Productos alimenticios

2 41.6 MetaImec~nica

3 39.7 Productos quimicos

4 25.3 Textiles

5 19.5 Papel y cart6n

6 13.7 Cuero y productos
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A Postscript on Differential. Priciig

ICAITI, even though it is not a profit making concern,

can recover more than its total costs in some transactions

so as to be able to provide services to others less able to

pay, when such a subsidy is in keeping with ICAITI's mandate.

This in no way violates the business principles that must

rule its overall activities. Rather, it is a business

decision (even if marginal costs exceed marginal revenue)

that is faced and made frequently by virtually all businesses.


