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PREFATORY NOTE

The purposes of this study are: (1) to conduct and document a
cost-effectiveness analysis of the vocational-technical education prograns
administered by the Department of Education; (2) te determine, to the extent
possible, variations in unit costs of the vocational-technical education
programs and curricula; (3) to identify factors contributing to variations
in unit costs; and (4) to array programs from the highest rated utilicy
function to the lowest.

The study also includes an analysis of the conceptual and method-
ological aspects of cost effectiveness and discusses the sources of data
for measuring costs and benefits by programs, occupations, schools, and
districts. A set of general recommendations is included at the end of
Chapter 1. |

In the pteparagion of this study, data made available from the
Departments of Education and Labor were used and a computer program, which
is described in the study, was utilized to tabulate the data.into a mean-
ingful format.

Peat, Marwick, Mitchell & Co. would like to express deep apprecia-
tion for the guidance and support it has received from Dra. Maria Socorro
Lacot, Assistant Secretary for the Area of Vocational-Technical Education
of the Puerto Rico Department of Education. Conceived by Dra. Lacot; this
study is a pioneering one in Puerto Rico and is expected to have a broad
impact on a number of government programs.
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I - INTRODUCTION, SUMMARY OF CONCLUSTI..!S AND RECOMMENDATIONS

INTRODUCTION

The goal of vocational-technical education is to produce a body of
skilled workers and technologists for employment; the goal of general educa-
tion is to produce more mature and psychologically well developed individvals
(i.e., better citizens). It is difficult to apply a cost-benefit analyris
to such a complex goal as that of general education. Cost-benefit analysis
is more applicable for an economic assessment of vocational-technical ¢duca-

tion than it is to general education.

1/
James Bryant Conant™ thinks that youngsters who are about to enter

the labor market need salable skills, and that their educational experiences
should fit their subsequent employment experiences. Vocational education
tends to give the student an opportunity to learn salable skills, create
feelings of usefulness and self-respect, develop initiative and dependabil-
ity and increase interest in school. Vocational education attempts to
realize these formidable characteristics in the framework of values cherished
by young people.

As with many public social programs, vocational education is being
subjected to rigorous economic. analysis which requires that costs and
benefits, both monetary and nonmonetary, be quantified. Analyses are being
used to see that vocational-technical education meets the tests of economic
efficiency, that program altematives can be identified for achieving the
objectives of wocational education and that costs and benefits of the alter-

natives can be compared. The concern of the decision makers is that existing

1/ See David C. Gumpper, Social and Psychological Aspects of School
Withdrawal: A Review of the Literature, The Pennsylvania State

University, p. 10.




resources allocated to wvocational education are efficiently used and that new
and additional resources committed to vocational education are efficiently
used for accomplishing the cktjectives,

Since vocational education is directed at specific types of jobs and
levels of earnings, it is imperative that costs of vocational programs be
justified on the basis of outcome. Indirect measures of the economic ef-
ficiency of vocational education program such as number of graduates, per-
centage of graduates employed, and percentage of graduates working in oc-
cupations for which they were prepared, are inadequate assessments of the
economic benefits of this type of education. For the purposes of making
decisions pertaining to resource allocation for vocational education, there is

need for more analytical information.

PURPOSE OF THE STUDY

A major purpose of this study is to assist the decision makers in
the allocation of funds for vocational school programs. The relevance of
such a study stems from increased pressures on the agencies of the
Government of Puerto Rico to justify their programs by the use of benefit-
cost analysis,

PMM&Co. was asked to (1) '"conduct and document a cost-effectiveness
analysis of the vocational-technical education programs administered by the
Department of Education,” (2) "determine, to the extent possible, variations
in unit costs of the vocational and technical education programs and curric-
ula being offered by the Department,” (3) "prepare and analysis of each

fioter that contributes to variations in unit costs," and (4) "array all

programs from the highest rated utility function to the lowest."




CONCEPT AND METHCODOLOGY

Our efforts in this study have been concentrated on cost-
effectiveness analysis. This type of analysis provides a framework for
making numerical estimates of the vocational training activities on sclected
outputs available and for estimating the costs of obtaining these c ffocts.

While concentrating on cost-effectiveness analysis, this study has
also made sufficient use of the cost-benefit malysis technique. This
technique helps to relaté total value of benefits of a program to the total
costs of the program. However, the technique, when applied to vocational-
technical programs, has certain limitations, i.e., (1) a number of benefits
cannot be measured in monetary terms, (2) the utility derived from the same
benefit differs among different individuals, and (3) it is difficult to.
measure benefits which might be accruing outside a particular comnunity.

In cost-effectiveness analysis outputs or effects need not be
economic in nature an& d; not necessarily have to be expressed in monetary
terms. The most important variables in cost-effectiveness analysis relate
to the vocational graduates' performance in the labor market. Such variables
are: employability of the graduate, annual eamings (hourly earnings and
annual hours worked), labor force participation, etc. Other output variables
are the vocational trainees' knowledge, skills and motivations. An obvious
advantage of cost-effectiveness analysis as a technique for evaluating
vocational-technical education is that is avoids the restriction which re-
quires that all benefits be quantified in monetary terms.

If data are responsive to output-oriented analysis, the costs are
not difficult to establish. However, present accounting of the Department
of Education, following.the norms establithed by the Department of the

Treasury, is responsive to expenditures by objects. Thus, any analysis




oriented toward output must geé to the raw data to identify costs by courses,

objects, schools, districts, occupations, and programs. The cost data was
classified by direct expenditures and indirect expenditures.

To measure benefits, the starting p 'a. the data on enrollment,
dropouts and graduates of the vocational-technical program. The graduates
then were identified by their status of employment - whether full-time
employed, part-time employed, unemployed, or continuing studies. The employ-
ment data in conjunction with hourly earnings by occupation was used to
establish direct benefits. With the help of the multiplier effect, total
social benefits were established. Net benefits of vocational education were
established by deducting from total earnings the earnings attributable to
nonvocational education. Since benefits accrue over a period of .years while
costs are incurred in the present, future benefits musi be discounted to
make them comparable to present costs. This was done with the help of an
index based on growth of earnings and the discount rate. Since monetary
benefits to individua's and society are subject to various taxes, the
Government reven.2s were estimated with the help of effective rates estab-
lished by an unpublished study conducted by the Common.calth Department of
the Treasury. Nonmonetary benefits have also been speiled out in this study.

This study, concomitant with the objective, assumes that economic
improvement is a primary objective of vocational-technical education.

There fore, vocational courses and programs are considered to have effects
leading directly or indirectly to advances in the standard of living. These
advances are meaéured in terms of the net economic gains they produce, both
immediately and over the years of a person's working life. This assumption
implies that changing the number of enrollees and graduates (outputs) are

intermediate objectives, whose value in the free enterprise society depends
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on the degree to which they lead to subsequent economic improvements of

i ividuals, society, industry, and government. This assumption ulso implies
that improvements in knowledge, skills, motivations and discipline are
immediate objectives, which are eventually reflected in esconomic improvements
and reductions in antisocial behavior as measured by type two crimes, that
is, minor crimes.

In order to isolate the net effects of the vocational-technical
education, we have estimated, with the help of the Department of Labor, the
hourly wage for individuals similar to the trainees who have not had
vocational training. The net vocational-technical training effect is the
difference between the change in earnings from before training and after
training.- It must-be noted that the validity of the net effect depends on
the degree of match achieved between the trainees' earnings and nontrainees'
earnings,

Both total social benefits and net benefits from vocational-technical
education were projected into the future for six years to obtain a stream of
benefits. The empirical basis for making the projection, that is, measuring
the discounted benefits, is explained in the study.

It is assumed that future improvements in the employment data, wage
rates and hours worked per year, of the vocational graduate, would not change
the absolute total difference credited to his vocational training., Although
the number of vocational school graduates working would change due to at-
trition by death, disability, sickness, etc., the study assumes no such
changes.

The study computes the unit cost of vocational education on the
basis of number of graduates and total expenditures in 1969-70. It is

believed that an input of a certain amount of expenditures produces an output
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of a certain number of graduates, plus a number of dropouts. Thus, the
training cost of nongraduating students is transferred to graduates. The
"graduates" constitute for the analysis of the study a measurement of "finalv
output,”

In the processing of the data on costs and benefits for this study,
we used the computer facilities of the Department of Education. The data
processing system developed for this study is expected to serve as a tool
for future analyses of this nature. The system and computer programs have

been made available to the Department of Education.

UTILIZATION OF THIS REPORT

This veport may be utilized for several purposes, both internally
within the Department of Education and externally by other agencies within
the Commonwealth Government.

Department of Education

1. This report may serve as the basis for justification of planned
expenditures within the vocational educational program during the prepara-
tion of the annual budget. Each dollar spent on a specific vocational
program may be shown to yield specific dollar benefits to the Puerto Rican
community.

2. This report may serve as a means for allocating vocational
funds among alternative courses, geographic regions, and individual schools.
Ideally, with an unlimited source of funds, additional funds could be
expended in each program and geographical region until the cost to benefit
ratios were all equal to unity. However, this is not the case since we have
limited funds which must be allocated among various alternatives in the most
effective possible manner. The benefit to cost ratios developed in this
study may be combined in a linear or nonlinear programming model with given
constraints upon the vocational system in order to optimize the alloca*ion of
available funds among the available altermatives. Our benefit to cost ratios
may also serve as a quick rule of thumb to aid the Department in deciding
between two or more alternatives--funds should be expended on the alternative.
with the highest benefit to cost ratio.

3. This report may be utilized to begin an internal cost reduction
system for the vocational educational program. Those vocational programs
with above average unit costs (i.e., cost per graduate) should be examined
carefully to determine whether the cost could be reduced by consolidating
the number of course offerings, reducing the number of schools offering the
same program within the same geographic region at the same time, or a
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combination ol both. The Department of Education may also expand upon the
report by collecting and identifying cost information for each of its schools
offering vocational programs. The methodology and computer programs deve loped
by PMM&Co. for this study will facilitate their collection and analysis of
additional data. Costs could be compared by program, school, and by school
within a given district. The difference among the unit costs per school would
serve as an effective tool for determining relative efficiency within the
system as well as serving as a basis for determining potential areas of
reduction--either in the number of course offerings at a given school or in
the consolidation of courses offered on a regional basis. In addition, the
Department of Education would be able to compare its unit cost per program

to figures for similar programs in other states. Although the derivation of
the unit cost figures may differ, along with the quality of instruction, the
comparison may nonetheless prove valuable.

Other Governmental Agencies

1. Budget Bureau - Governor's Office:

This report may serve as an example of cost-benefit analysis being
used within certain segments of the government to provide a rationale for
expenditures on projects based upon their expected return to the Puerto Rico
community. In addition, this type of analysis may be utilized to allocate
available government funds among competing altemmatives based upon their
cost-benefit ratios.

2. Legislature

The Legislature may use this report as a basis for deciding on
appropriations for vocational education programs and expenditures in other
areas. At the very least, the Legislature would‘be able to determine the
return for additional expenditures on vocational projects.

3. All agencies:

All other governmental agencies may examine this type of analysis

for their own internal use in control and budgeting. When cost-benefit

-

analysis is applied successfully to one agency's problems, it may then be

utilized by other agencies.




CONCLUSTONS

Vocational Education and
Gove rnment Revenues

1. One of the major conclusions emerging from the study is that if
the opportunity cost of the vocational-technical trainees is considered to be
zero, the return to the Government in the form of tax and nontaxXx revenues is
69.7 per cent of rthe total expenditures incurred on the job-oriented vocational
programs of the Departwent of Education. The Government of Puerto Rico
incurred $23.5 million of expenditures in connection with vocational-technical
education programs in 1969-70. The program produced 26,500 graduates, who
within one year of work created private benefits of $58.4 million and social
bencfits of $116.9 million. These social benefits brought back to the
Government of Puerto Rico $16.4 million. This means tha the social benefits
derived over a period of about 17 months reimbursed the Government of
Puerto Rico for the total expenditures incurred by job-oriented vocational-
technical education for the preceding 12 months.

2. From the revenue standpoint the most lucrative vocational
programs were Dist.ribution, Human Resources, Industrial Arts, Trade and
Industry, and Officc Occupations. The return to the Government from the
programs of Agriculture, Health, Technical and Cooperative Industry
Occupations was low due mainly to the fact that the social benefits generated
by these programs were low.

Private and Socizl Benefits by Programs

3. Total private benefits to graduates amounted to $58.4 million
within 2 period of 12 months of their commencing work. With the multiplier
effect of 1:1, the total social benefits are estimated to amount $116.9
million, or 3.2 per cent of the 1970 net income of Puerto Rico.

4. Private benefits to graduates, per program, can be arranged from
the highest to the lowrst as follows: Distribution - $22.4 million, Trade and
Industry - $15.3 million, Office Occupations - $6.8 million, Human Resources,
Industrial Arts - $5.4 million, Home Economics $3.6 million, Health - $1.9
million, Agriculture $1.1 million, and Cooperative Industry Education -
$0.7 million,

5. Unit benefit was the highest in the case of the Technical p ogram,
followed by Health, Human Resources, Industrial Arts and Distribution. Llnit
beaefits were low in the cases of Agriculture, Home Economics and Office
Occupations,

6. The present value of a stream of social benefits, projected five
years into the future, attributed to vocational-technical education, was high
in the case of the technical program at $11,363, Health $9,493, Distribution
$9,348, Human Resources, Industrial Arts $8,785. On the other hand, such
benefits from Home Economics, Agriculture, and Trade and Industry were low.




Cost of Vocational Education by Programs

7. Total cost of job-orientcd vocational-technical education
amounted to $23.5 million, of which 26.1 per cent was spent on Trade and
Industry, 13.5 per cent on Home Economics, 12.5 per cent on Office
Occupations, 10.9 per cent on Health, 8.8 per cent on Agriculture, 8.4 per
cent on Technical, 7.2 per cent on Cooperative Industry Education, 6.4 per
cent on Distribution, and 6.0 per cent on Human Resources and Industrial Arts.

8. The largest percentage of total expenditures was incurred by
salaries, with a total of 48.8 per cent, followued by Admiristrative cxpen-
ditures at 14.8 per cent, building and improvement 5.7 per cent, books and
materials 4.1 per cent, maintenance 3.7 per cent, equipment and furniture

) 7.6 per cent, overhead 10.5 per cent, and miscellaneous expenditures 4.8 per
cent. The individual programs, however, had significant variations in the
mix of expenditures. For example, the Trade and Industry program absorbed
63.7 per cent in the form of salaries and wages of the total expenditures on
the program, as compared to 28.7 per cent for the Technical program.

9. Unit cost varied markedly from program to program. The Technical
program had a unit cost per gracduate of $5,298 and the Distribution program
had a unit cost of $175. The unit cost of the Agricultural program was high
at $4,240 and Office Occupat:on program was as low as $725.

Benefit :Cost Ratio by Programs

10. There were a number of programs where the benefit:cost ratio
exceeded unity. Human Resources and Industrial Arts had a benefit cost ratio
of 3.8:1, Trade and Industry 2.5:1, Office Occupations 2.3:1, Home Economics
1.1:1. The highest bencfit:cost ratio was for the Distribution program at
14:1. 1In the case of the Agricultural program, benefit:cost ratio was low at
0.54:1. As a general rule when the benefit:cost ratio exceeds unity, the
corresponding activity is economically superior to an alternative activity
with a lower-than-unity benefit:cost ratio. If purely economic criteria are
to be used in determining vocational expenditures, then the programs chosen
should be those having the highest benefit:cost ratios. However, the decision
makers may elect to consider additional criteria of a noneconomic nature
(such as "keep the kids off the street") in the decision-making process.,

10.a. In deriving the preceding conclusion, the study used only one
year as the source of benefit to the individual. However, if two years are
used, the benefit:cost ratio in almost all the programs will be more than
unity. It may be noted that the working life of a vocational graduate is
about forty-five years and the benefits will accrue over all those years.

11. When the present value of the 0# five future-year stream of social
benefits per graduate attributed to vocational education is compared with the
unit cost, all the programs have benefit:cost ratios above unity. The ratios
are in the range from 1.3:1 in the case of the Agricultural progran to
53.4:1 in the case of the Distribution program.

Benefit:Cost Ratios of Selected Occupations

12. A nucleus of courses or a combination of courses is required for
a trainee to enter a particular trade or occupation. One part of the study
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compared specific costs of courses to specific benefits from specific oc-
cupations. Since the Department of Education gives hundreds of courses to
prepared trainees for hundreds of occupations, the study selected only

19 occupations for detailed analysis. Benefit:cost ratios for the sclected
occupations are arrayed from the highest to the lowest as shown in the
attached table. It may be noted that each one of the LY occupations is
discussed in Section VI of this study.

13. Variations in benefit:cost rvatios depended very heavily on
variations in costs, and to some cxtent on unit benefits. Unit benefits
depended on hourly wage rates and on the ratiocs of full-time and part-time
cmployed graduates to unemployed graduates. The unit cost were above average
for the occupations of auto-mechanic, Tarmer general, electronic technician,
carpenter, cosmetologist, baker and mcdical assistant. The costs were higher
due to: (1) small number of graduates (e.g., electronic tecihmician, floral
designer, engineering and sciencific programmer and T. V. service repairman);
(2) too many schools offering the same course with a small number of graduates
per school (e.g., medical assistant, cosmetologist, farmer general, auto-
mechanic, cabinet maker, T.V. service repairman); (3) high original investment
(e.g., medical assistant, electronic technician, floral designer, engineering
and scientific programmer, catinet maker, T.V. service repairman), and
(4) high administrative costs (e.g., electronic technician, engineering and
scientific programmer, baker, dressmaker, etc.). - .

> ‘e

Ratio of Benefit to Cost by Selected Districts

14. Among the eight selected districts, the ratio of benefit :cost
averaged 3.33:1, with ratios of 4.75:1 in Mayaguez and 1.56:1 in Cayey. The
ratio of benefit:cost was low in the districts of Fajardo (2.08:1) and
Quebradillas (1.85:1). 1In addition, the districts of Camuy, Ponce, San Juan
and Humacao were analyzed,

15. Major conclusions emerging from the cost side of the analysis
are: (a) that there are considerable cost variations among the districts;
(b) that cost variations depend heavily on the number of graduates by
districts; (c) that cost variations also depend on the number of courses of-
fered under a program or occupation; (d) that scientific-technical courses
increase the absolute cost of a program, as compared with nontechnical type
of courses; and (e) that costs are affected by the level of courses offered - |
whether at the senior high school level or at the junior high school level.

16. On the benefit side of the analysis, major conclusions emerging
are: (a) that technical courses generally bring about a higher level of
earnings as compared with nontechnical courses, and (b) that benefits are
seriously affected by the number of graduates joining the labor force, and
finding full-time or part-time jobs,

Ratio of Benefit to Cost of Selected Schools

17. Among the eight vocational school districts discussed, the
following five schools were selected for cost-benefit enalysis, Their
benefit:cost ratios are given on the next page.




TABLE I-1

Occupation

BENEFIT TO CCIT FATIO BY SELECTED OCCUPATIONS

(From Highesi to Lowest)

Electrician

Clerk typist

Secretary

Bookkeeper IT

Stenccrapher

Engineering and Scientific Programmer
Draftsman

Dressmaker

Cabinet Maker

Plumber

Midical Assistant

T.V. Service Repairman : - S
Carpenter

Ele~tronic Technician

Cosmetologist

Baker

Aulo Mechiaaic
Farmer General
Floral Designer

Benefit to
gggﬁ_Ratio
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School and Location Benefit :Cost Ratio

- A. Lucchetti = Arecibo 4.6
- Repiiblica de Costa Rica - Caguas 2.3
- Dr. Pedro Perea Fajardo - Mayaguez 5.4
- Miguel Such - Rio Piedras §.8
- Luperior Vocational - Ponce 4.0

18. These five schools had 14 per cent of total enrollment of all
vocational education programs in 1969-70. Total cost for these five schools
is estimated at $1,5342,000 and total individual benefits are estimated at
$8.5 million. The unit cost reveals that the larger the number of c¢nrollment

A and graduates, the lower the cost of training of every student.

Benefit :Cost Ratio of Dropouts

19. The benefit:cost ratio of dropouts is lower than that of the
graduates. Generally, it is believed that vocational students may be drop-
ping out in response to the availability of job opportunities rather than
because of any fundamental inability to complete the course successfully.
Analyses indicates that varying dropout rates may be due to economic pressures
of the job market in a particular occupation or area. Major conclusions of
the section on dropouts are that: (a) the dropout rate is higher in big
cities, where dynamic economic growth is underway, than in small towns;

(b) programs with growing occupational needs have a higher dropout rate;

(c) schools located in major metropolitan areas with concentration on high
demand occupational courses have high rates of dropouts; (d) that programs with
attached economic incentives (e.g., remunzration while studying) have lcwer
dropout rates; (e) that more demanding courses (including science, mathematics,
etc.) produce higher rates of dropouts; and (f) that a student from a disad-
vantaged background is more likely to drop out to accept job opportunity than
is a student from a middle class home.

20. Since generally the vocational students become dropouts in
response to job opportunities, the dropouts like graduates, also create
private income and social benefits., It is estimated that the private
benefits of 2,805 dropouts amounted to $4.8 million and the social benefits
to $9.6 million. These benefits are in addition to the benefits brought
in from graduates of vocational-technical education.

Nonmonetary Benefits

21. Vocational-technical education increases private and social
benefits, industry profits, and Govermment revenues. In addition, vocational
education keeps the young people from idling in the streets, thus lowering
the crime rate and reducing Government expenditures for law enforcement.
Vocational education reduces the dependency of families on Government services
such as health, housing and welfare. Vocational education helps improve
family stability, physical health, nutrition, and reduces sickness, hospitali-
zation and absences from jobs. These familial, economic and social improve-
ments should favorably influence mental attitude, morale and aspirations, and
perhaps greater neighborliness. Advantages of these social developments to
the children of vocational school graduates should be significant, indeed.

Q
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Vocational Education and Employment

22, The 1970 follow-up survey conducted by the Department of Education
reveals that about 16 per cent of the vocational graduates were unemployed
in January 1970. A survey conducted at the same time by the Puerto Rico
Planning Board shows that 30.9 per cent of 110,000 young peopie in the age
group of 16-21 were unemployed. This 30.9 percentage covers both vocational
graduates and nonvocational youth. It is estimated that nonvocational
youth had an unemployment rate of 36 per cent as comparcd to the rate of 16
per cent for the vocational graduates.

23. Since the rate of unemployment among nonvocational youth was very
) high, earnings foregone by vocational enrollees did not represent a net social
: cost. Absence of vocational enrollees from the labor market did not leave
vacant the jobs they would have filled. Thus, earnings foregone or opportunity
cost for enrollees' time was small.

RECOMMENDAT IONS

1. From the analysis conducted by this study, it is clear that
vocational-technical education is an economically and socially worthwhile
investment for the Government of Puerto Rico, for the society as a whole, and
for individual trainecs. ‘The findings of this study become more meaningful
and relevant when we look at the requirements of the labor market. 1In the
modernizing and industrializing of Puerto Rico, the tachnology likely to be
used no longer requires a high proportion of unskilled and untrained workers.
When benefits to the society, government, and individuals are higher than the
costs incurred and there is a substantial need for skilled workers, the
inevitable conclusion is that additional public funds should be spent on the
vocational~technical programs of the Department of Education.

2, This study provides an instrument in the area of optimum al-
location of public resources in vocational~-technical education. This study
measucres both costs and benefits. As shown in the various sections of the
study, costs alone cannot be taken as an indication of quality or costliness,
nor can benefits be evaluated without taking account of the costs, Thus, the
study recommends that in the allocation of funds, both costs and benefits,
ought to be taken into account in reaching decisions,

3. Statistical analysis of costs as well as benefits show that there
is a need for considerable refinement in the area of availability of data. It
is recommended that the Department of Education keep adequate and up~-to-date
cost records. This requires the maintenance of current and historical data
in consistent and relevant classifications. Such data should correspond to
the school, curriculum and course level. Equally important would be to
gather data on long-term benefits through follow-up surveys. We reiterate the
recommendations made by a number of studies that the Department of Education
should establish a Management Information System at the earliest possible
time for the Area of Vocational and Technical Education. The information
system which could be establihsed should respond to the decision-making
function and responsibilities of the Department of Education.

ERIC
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4. Cost-benefit ratios by programs, occupation, schocls, and
district provided in this study suggest that further efforts should be made
to determine the degree to which various vocational-technical programs are
being efficiently operated, independent of the question of optimum allocation
of resources between alternative vocational-technical programs. This implies
that the Department of Education should undertake an analysis of production
and cost functions of vocational-technical programs. It should be possible
from such an analysis to arrive at decisions which could lead to elimination
of some courses and/or consolidation of curricula.

14




II ~ GENERAL BACKGROUND

BROAD BENEFLTS OF EDUCATION

The effects of education on society take various forms which have
been described as investment, consumption, waste, or drag.

When one considers how improved intellectual skills (c.g., improved
reading abilities) might contribute to an individual's future productivity,
it is easy to see that education is an investment by society. That is, if
individual productivity improves, the productivity of society as a whole will
be improved. Furthemmorz, with youth constructively occupied, losses in out-

. Put due to delinquency, unemployment, or underemployment will be reduced; and

when students are eager for more knowledge, education will become a consump-

tion good.

At the same time, educational efforts can be wasteful if they
Provide neither satisfaction to individuals nor increased productivity of
gocods and services. Finally, education can be a drag on both the society and
the individual if it is misdirected in terms of society's needs or of workers'

aptitudes

FUNCTION OF A VOCATIONAL PROGRAM

Vocational education, in particular, is specifically geared to sup-

Plying the needs of an expanding industrial - manufacturing sector for the
multi-skilled or semi-skilled services generated by a growing economy such as
Puerto Rico. Specifically, vocational education produces positive effects on
the quality of labor which are of special relevance to an economy in the process
of promoting rapid growth:

1. Better working habits, increased labor effort, and greater
reliability.

2. Improved skills, better understanding of a job's requirements,
and increased efficiency in performing the job.

3. Better health through improved diet and sanitary living conditions,




4. Greater and speedier adaptability to momentary changes, especially
in jobs which require work evaluation of new information, and in general, more
rapid reactions.

5. Increased chances for promotion to more complex occupations when
opportunities arise.

While it is true that all levels of education may contribute to
improving the quality of labor, this study focuses on the contributions of
vocational education to particular program goals, as well as to the general
economic development of Puerto Rico. It is clear, for example, that there is
a broad need for many skills in Puerto Rico, with shortages of skilled or semi-
skilled manpower in nearly every field. The manufacturing sector, especially,
can be severely inhibited in maint;ining its dynamic expansion programs if
there is a serious lack of skilléh personnel to carry them out. Thus, such

limitations in personnel can seriously affect productivity levels, in turn

raising costs and preventing industry from compcting effectively in the

highly competitive markets intc which many Puerto Rican cemmodities must move.

A dynamic vocational education program can make a significantly high
return contribution to Puerto Rico's growth and welfare by supplying, on a
systematic basis, the ongoing and changing skill requirements of tne economy.

Secondly, a dynamic vocational training program can, in a limited
time span, make a significant contribution in reducting unemployment,
particularly among the younger members of the labor force in Puerto Rico.

Thirdly, a rapidly growing economy faces the problem of absorbing
those workers who have migrated to the city from the country. If there is
to be a minimum of social unrest in the growing urban centers, a steady
supply of job opportunities must be provided. By upgrading and broadening
the capacities of workers, an effective vocational education program can make
a significant and readily apparent contribution toward the urban unemployment

problem while satisfying the needs of enterprise and social services.
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Fourth, must be added the need to reduce the underutilization of
latent talent, which imposes an enormous waste of human resources on
Puerto Rico's economy. No modemizing economy can, whatever its size or
status, afford such waste of its productive capacity.

Fifth, it is also important in an economy linked so clesely to that
of the United States to generate the optimum growth of productivity, so that

Puerto Rico maintains its competitive position in the complex markets of the

United States.

By adding a continuous flow of more skilled individuals to the
economy of Puerto Rico, the vocational education programs will not only
contribute to more stable growth and social well being, but will also make a
special contribution to more stable industrial relation¢, as laborers recognize

the advantages of sharing in the economy's growth process.

Finally, and indicative of the points just elaborated, there is con-

siderable statistical evidence to indicate that vocational-technical student
graduates have shown highly favorable earnings and employment duration
experience. This indicates that the need for student graduates in the more
academic curricula is matched by a strong, and in Puerto Rico possibly by an

even stronger need for student graduates of vocational-technical schools or

training programs.

THE FUNCTION OF A COST-EFFECTIVENESS
APPROACH

An effective cost-benefit analysis requires collec:iorn of a wide

variety of data inputs. However, it must be said at the outset tha‘ the dif-

ficulties of data collection present very serious obstacles to implementing

a workable cost-effectiveness approach to decision-making. It is vital,

however, that the ground work be laid now for the gradual accumulation of

the data necessary for evaluating the contributions of vocational education

to the growth process of Puerto Rico. Ultimately, costs and benefits may be
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identified in torms of the physical inputs and outputs of the programs, in
terms of the monetary inputs and gains, or in terms of a combination of the
twvo; and it is to this latter complex combination of measures and utility
functions that this study addresses itself.

The costs and benefits from education are often surmarized in the

following categories:

A. Explicit costs incurred by students or their families (t"me and
money outlays).

B. Implicit costs incurred by students or their families (chiefly
time and earnings foregone).

C. Explicit costs incurred by the Government or third parties
(physical facilities or money outlays).

D. Implicit costs incurred by the public or third parties (chiefly
earning: or tax revenues foregone). o ,

E. Monetary benefits accruing to the educated or to their families
(earnings in mcney or in kind).

F. Nonmonetary benefits accruing to the educated or their families
(satisfactions, psychic well being).

G. Monetary benefits accruing to the public or to third parties
(money incomes or tax revenues).

H. Nonmonetary berefits accruing to third parties or the public
(increased skills in labor force, reduction in the waste of resources caused
by unemployment or underemployment, individual satisfactions, psychic incomes)

For the costs side, data c¢- be collected on the nonmonetary inputs
and on budgetary outlays by the Government for various requirements of the
vocational education program. Cu the benefits side, data can be collected
on the numbers of newly trained employees in various occupations and their
level of eamings as a result of their training. =Zstimates can also be made
regarding tax revenue increments resulting from the higher income levels of

vocational graduates as compared with the earnings of unskilled labor or even

graduating students who have not received vocational training.
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A dynamic rather than static vocational program requires the follow-

ing: (a) a system for gauging probable demand goals in specific skilled

categories; (b) an effectivé system for decision-making, (c) an effective
i

system for resolving immedifte, intermediate, and long-term problems and
]

bottlenecks and estimating the long-term nceds of Pucrto Rican labor and the
economy as a whole. Such systems will give the decision maker an orderly and
concinuous purview of the needs, costs and effectiveness of the vocational

education programs.

(a) Achieving Specific Demand Goals

-

Data should bs collected, organized, and analyzed in order to deter-
mine the demand fcr skills in various categories of work. At the same time,
the administrative system Should_be prepared to adjust to changing demands
resulting from fairly rapid technological advances. Normally, a system for
forecasting both short-term and long-term skill needs in the economy would
be necessary. The system would provide a knowledgeable appreciation of new
technology, which may permeate certain industrial sectors and which could
completely change the demand structure for skill requirements. There must
also be an awareness of new forms of investment in the industrial, commercial
or services sectors which could lead to requirements for new skills. On the
basis of a systeuwatic knowledge of the short, intermediate, and long-term
demand for various skill requirements in the economy, the administrative
responsibility and function may turn to planning for meeting these demands
and implementing a program with appropriate phasing profiles which would

satisfy the needs ascertained from the data accumulated and evaluated.

(b) System for Decision-making

Given the knowledge of demand and the targets for fulfilling the

demand for skills in the short, intermediate, and long-terms, the




cost~effectiveness procedure should provide a framework for asking the

critical administrative questions on:

How to proceed to fulfill the demand requirements;
Which categories have highest priority;

What curriculum is relevant or should the cur-
riculum be changed to meet the new requirements;

What are the capital outlay requirements for
meeting the demands;

Who should pay for the expansion in specific
skill categories and how will these be financed;

How shall the expansion be administered;

What means will be devised for recruiting teachers
who are the essential inputs for developing the
best in new applicants for the program.

The cost-effectiveness program proposed by Peat, Marwick, Mitchell

& Co. will provide a system for decision-making on all of these issues. It
will also provide a framework for answering the question of how administra-
tive responsibilities could best be delegated - by function or by geographic
region,

(c) System for Resolving Problems
and Bottlenecks

This system should encompass:

A thorough knowledge, of the orientation of Puerto
Rico's development program;

A clear appreciation of the demand structure for
various categories of skills in the short,
intermediate, and long-term;

A method for identifying the priorities of issues
awaiting decision-making in accordance with their
relative importance and urgency;

An appreciation of the need for strategy to resolve
the hierarchy of problems defined above;

And a system for projecting future requirements for
vocational education programs and their related
costs.
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The information provided in this study makes a significant beginning
toward formalizing the data categories required for assessing the cost-
effectiveness of Puerto Rico's vocational education program. By comparing
the physical ard monetary cost elements of the prog;am with its physical
accompliskments and growth factors, the monetary advantages to individuals ‘
involved in the training programs, the indirect bencfits to Puerto Rico's
i} fiscal needs, and the need for steadily increasing productivity of Puerto
Rico's goods and services, decision-makers can thus, have available to them
more effective and rational criteria for establishing priorities, develaping
new programs, and supporting the budgetary requirements of the total

vocational education program in Puerto Rico.
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IIT - CONCEPT OF COST-EFFECTIVENESS ANALYSIS

Cost-effectiveness analysis relates the cost of a particular program
to how well it has met its objectives and goals. The decision-maker compares
possible or alternative programs on the basis .. least cost and probable
greatest effectiveness, always seeking to minimize dollar costs while

maximizing the physical output within budget limitations.

22

Using cost-effectiveness analysis, comparisons of alternative programs

are prepared systematically in qualitative and quantitative terms by using a
logical sequence of steps that can be retraced, verified and evaluated by
others. The cost-effectivenéss analysis concept requires the ranking of
various alternatives, or courses of action available, in order of preference;
and criterioa for ranking preferences is the relationship of cost to the
anticipated performance or output of each alternative.

The difference between cost-effectiveness analysis and cost-benefit
concepts is that under cost-effectiveness, nonquantitative measurements are
permitted, whereas in cost-benefit analysis, only quantitative measures are
used.

Vocational education can benefit greatly by the application of cost-~
benefit analysis, provided the emphasis is placed on effectiveness rather
than cost. In vocational education as well as any other type of education,
costs can be measured rather accurately whereas the benefits do not easily
lend themselves to appropriate types of quantifications. Although educa-
tional costs are incurred over a short period, educational benefits are
realized over the course of a working life which may last from 40 to 50 years.

There are various types of costs: current costs, capital costs

average costs, and marginal costs. The current costs concept generally includes

salaries and wages, books and materials, maintenance, administration, etc.




Capital expenditures are investment costs incurred for the purchase of equip-

ment and construction of buildings. Marginal costs refers to those additional
costs that are to be incurred if a particular program is to be expanded. The
concept of average cost per hour deals with the total universe.

Similarly, benefits, both direct and indirect, are of different types
and accrue to different groups in the society. From the vocational education
program, benefits accrue to the individual receiving training in the form of
increasing earnings. Benefits accruing to the industry and emp loyers who
employ such trainees include reduced costs of training for specific jobs.
Benefits accrue to society through the multiplier effect of gross product, net
income and personal income. Benefits to the Government accrue in the form of
reduced expenditures on welfare payments and by increased tax revenues. Since
the income of both individuals and industry is subject to a variety of taxes,
including personal income tax, corporate income tax, excise tax and property
tax. The individual trainee likewise passes on the benefits of his education
to his family in very direct ways, for example, by enhanced ability to enjoy
a variety of recreational activities.

Measuring and computing educational benefits in cost-benefit analysis
can be very difficult. For example, an individual may decidedly improve his
character and personality by means of his education; but measuring such
improvements in character can be problematic. For this reason, cost-
effectiveness analysis, rather than cost-benefit analysis, is more broadly
applicable since all of its components are quantifiable.

One of the greatest advantages of cost-effectiveness analysis is
that, while cost-benefit analysis may yield a single decisive ratio, cost-
effectiveness analysis results in a number of criteria or different defini-

tions of objectives for a program. Secondly, most of the analyses currently




being prepared give too much emphasis to cost: such as cost of educating
an elementary student per year, or cost of educating a secondary student per
year, or cost of educating a student in auto mechanics per year. Over-

emphasis on cost does not permit the determination of the effectiveness of

dollar expenditure on different levels of education. For example, if a

student is taught for two years at the 1lth and 12th grade levels and after
education he remains unemployed for a number of years, obviously, the benefits
accruing to the society from such an educational expense are not significant,
On the other hand, if a student is trained in auto mechanics, for which there
is an increasing demand, it is true that a high training cost will be incurred,
yet his early employment at high wages should reimburse the society, the
individual, the industry and the Government within a reasonably short period

of the individual's working life.

. . S -
In the measurement of costs and benefits, accuracy of data is a very

important element. Equally important is the use of appropriate techniques
for analysis and computations of benefits and costs. The methodology for the

compilation of data and analysis is discussed in the next section.
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IV - METHODOLOGICAL ASPECTS OF BENEFIT AND COST DA1A

This section of the study discusses the methodology used in deter-
mining benefits and costs for the vocational school programs. It should be
clear that the methodology used for the study is tailored to ideal conceptual
aspects of cost-effectiveness analysis and availability of data.

Generally, it is believed that in conceptueal terms benefits are more
difficult to measurc than costs. For the methodology used in this study,
however, the benefit data turned out to be less of a problem than the cost
data. Resolving shortcomings in the data, absorbed a major part of our time;
nevertheless, despite difficulties, the costs and benefits have been prepared
for all the vocational programs, selected occupations, selected educational
districts, selected schoo's, and dropout students.

In the processing of the data for this study, we used the computer

facilities of the Department of Education, whose Data Processing Division

was extremely helpful. The data processing system developed for this study
is ultimately envisioned as a tool to aid in the continuous analysis of costs
and benefits. Both the system and the computer programs have been made

. 1
available to the Department of Educatlon.—/

METHODOLOGICAL ASPECTS OF
BENEFITS DATA

This section of the report briefly presents the methodology used for
measuring social benefits accruing to society and private b2nefits accruing
to an individual from the vocational-technical education prog.am. While some
of the benefits are measurable, a number of benefits are not subject to the

rigid discipline of economic analysis.

1/ See a note on computer processing in the Appendix of the study.
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The science of economics measures only those benefits and costs

which generally occur within the market mechanism. If benefits and costs
accrue outside the market mechanism they are generally excluded from this type

of study, even when they are measurable. The benefits accruing outside the

v
«

market mechanism obviously will result from external economies or diseconomies.
However, stretching the analysis to encompass external economies will not

have any logical end, and also, there is a danger of double counting, as dif-
ferent aspecfs of any action begin to have overlapping effects.

Since earnings and employment are adequate indices of economic
efficiency and economic welfare, this study tries to measure benefits with
the help of employment, partial employment, and unemployment data. Necessary
figures on monetary earnings can be obtained from the employment data since
the data includes number of hours employed, earnings per hour, and total
earnings.

The employment data is based on follow-uvp surveys prepared by the
Department of Education, which, through its Vocational School Program,
conducts follow-up surveys to investigate the employment status of vocatiomal
school graduates. This data provides information as to whether a graduate
entered the armed forces, continued full-time school, or for any other reason
is not in the labor force, his status of employment, and whether he has
entered an occupation for which he was trained or a related occupation. Also,
the data provides the necessary information on graduates who are employed
part-time and on the number of graduates unemployed.

The data presented by the Department of Education in the early part

of January, 1970, estimated that during the fiscal year ending June 30, 1969,

there were 1,692 graduates who had completed post-secondary vocational




school requirements and were sent questionnaires to determine their employ;
ment status. Of the 1,692, the status of 483 was not known, 867 were full-
time employees in the occupation for which they were trained or in a related
occupation, 81 graduates were employed part-time and 165 were unemployed.

This data also estimated that during the same year, there were 8,366
graduates who had completed secondary vocational school requirements and were
sent questionnaires to determine their employment status. Of the 8,366, the
status of 2,594 was not known, 113 has entered the armed forces, 1,802 had
continued full-time school, and 184 did not join the labor force for other
reasons. Of the remainder, 2,052 were full-time employees in the occupations
for which they were trained or in a related occupation, 653 graduates were
part-time employees and 968 were unemployed. Details of the data by programs
for 1970 are given in Table IV-1 and Table IV-2.

These data were used to determine the total universe, the number
employed graduates, unemployed, partially employed, etc.

The second variable to be ascertained was earnings of the fully
employed graduates and partially employed graduates. We consulted with the
Department of Labor for the data on earnings of workers with specific skills
which are generally acquired through the vocational school programs of the
Department of Education. The hourly earnings then were multiplied by the
number of hours which a full-time worker would be working in a full year. For
the part-time workers we assumed that they worked one-half the number of hours
worked by the full-time employed graduate. Thus, in the determination of data
on earnings, the following variableg were taken into account: (1) type of
employment, (2) percentage of graduates employed full-time or part-time,

(3) wage rates per hour, (4) number of hours, (5) increases in income,

(6) total benefits, (7) type of employment before vocational school training,
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TALLE 1v-3
LWPLOYMEL GYATUS OF THE
CIVILIAN WCRINSTITUTIONAL POPULATION, BY SEX
Dzeember 1566 — January 1470
(thousanrs. of nersons 16 to 21 years)

Both Sexes Maie Female
Jan. Dec. Jen. Jan. Dec. Jan. Jan. Dec. Jan.
Employment Scutus 1970 39 1509 1979 1963 1059 1670 1260 1969
Civitian Noninstitutional Poputaiion 243 312 340 173 173 172 170 169 168
Lzbor Force - 110 105 111 % 71 76 3% 33 35
Employed 76 8 79 £ 62 61 26 27 28
At work 72 77 73 48 51 4C 24 25 27
With a job but not 2t work 4 3 3 3 a 2 a a a
Une