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PUERTO RICO: THE PATH OF EXPORT DLVELOPYMENT

I. Intrcduction - Background Discussion and Speculation

Puerto Rico's development scheme, generally known as Operation
Bootstrap. represents the prototypical case of export promotion as the
path to development., After an initial attempt at building and operating
its own facteries had proved a failure in the late 19u40's, the Puerto Rican
government opted for a strategy of attracting branches of American com-
panies in order to overcome the Island's poverty. Rising incomes of the
Wartime period were then o be sustained in a two stage program. First,
Puerto Rico would provide social capital and infrastructure; secondly,
"guest companies" would be lured into locating in the industrial sites.

The set of incentives which were developed in the industrial promotion
efforts have since become the "standard" devices for other low-income regions
of the U.S. and for other countries which seek industrialization as the

path to development. The sprcific incentives offered to American industry
include a series of promotional'devices such as tax exemptions, training
grants, and favorable land rental and utility rates, not to mention the
island's "natural" advantage of lower wage rates relative to the mainland
labor force.

By one set of standards, the efforts to industrialize have been
remarkably successful: capital has flowed into Puerto Rico; over 1,700
factories have been built under the promotion schemes, and a stable, produc-
tive working force has been created. (See Reynolds and Gregory, 1964;

Waggenheim, 1970.) All forms of puLll: services have expanded; port and



transportation facilities have improved; the retail network modernized
relative to the inefficient marketing system of the early 1950's. (Sece
Galbraith and Kolton, 1955.) The tourist industry has been sucessfully
developed, giving an impulse both to large-scale construction and to a
permanent service sector. Despite these efforts to keep incomes rising

and to develop through export-oriented industrialization, the total nunber
of positions created as a result of the rising incomes has been disappointing.
The neglect of the agricultural sector, especially in sugar cane, tobacco,
and coffee, has led to the outmigration of large numbers of people who could
not be absorbed into the expanding industrial sector. At the same time

the industrial promoters were actively devising methods for attracting new
industrial capital and increased industrial employment by 90,000 between
1950 and 1970, the agricultural sector -- which accounted for nearly half
the labor force in 1950 -- was releasing over 140,000 workers.

In this endeavor, we contradict some elements in conventional wisdom
on the subject on the '"recomposition' of the Puerto Kican labor force.
Reynolds and Gregory (1964) suggest that workers engaged in home needlework
merely '"left" the labor force when the industry departed from Puerto Rico.
This is the explanation given for the leveling off of the female participa-
tion rate with the introduction of factories. Reynolds and Gregory further-
more suggest that with the rising male wages, women worked less, job
expectations of males increased as factory work was provided, and rural
workers merely withdrew their labor at low agricultural rates for seasonal
migration in the U.S.

We are suggesting that these explanations underestimate the importance
of multiple sources of family income. In the pre-war economy, low agricul-

tural wages had been supplemented with household earaings from needlework.



With the demize of the ncedlework industry and the slow decline of agricul-
ture, the delicate balance of family income was replaced partially By
limited, high wage factory employment in other parts of the country.
Families of advanced age and non-transferable skills suffered declines in
erployment, forcing further migration of mobile members. Thus:the success
of 'promoted" industry and of government construction programs gave rise to
the illusion of rising rcal incomes for the employed as the declining rural
sectors vented their manpower. The growing standard of living of those
employed in the industrial sector of Puerto Rico contrasts with the relative
impoverishment of those for whom the employment in "growing! island economy
was withdrawn.

Reynolds and Gregory hypothesize that "The main reason for the labor
force decline was emigration, with its effects on age and sex distribution
of the island." (p. 32) Yet such statecments beg the entire question of the
mechanism which propelled the emigration, and at the same time, brought
about the absolute decline in ecarnings due to the stifling of certain types
of domestic opportunities. The hypothesis that fewer workers would accept
a minimal wage for service or agricultural activities may have been true as
long as channels to mainland opportunities were opened as alternatives and
as urban wages rose. However, the withdrawal of agricultural units from
production then released increasing numbers of workers, who were unwilling
or unable to accept lower wage rates and who found no alternative jobs
created for them in the jsland economy.

The point here is an historical one. The sugar and tobacco plantations
had been developed on the basis of low wages relative to the mainland, and
a set of institutional arrangements by which the crop was profitable, the

land intensively farmed, and labor extensively used. When, within a decade,
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these activities no longer proved profitable, one is impelled to ask what
were the specific policies which brought about the change and how they
could have been altered in order to preserve demestic employment.

I suspcet the answer to this line of inquiry lies in the adoption of
what then was the prevailing strategy of development. Industry was brought
in on a laissez-faire basis with the state having minimal interference. At
the same time, the decision had apparently been made to furego an intensive
program for tropical agriculture, the basic economic activity which had
been responsible for the generation of wealth and poverty in the past, and
which had supported the dense populaticn of the island.

A major political decision had actually been taken: rather than face
a reform of the sugar plantations head-on by changing tenure arrangements
or by substituting cane with vegetables or citrus fruits, new industry was
wought which would not disturb the traditicnal sectors. Thus the political
impasse was sustained, the U.S.-owned sugar compznies were not antagonized,
and the industry faced a "natural" decline in the absence of more active
intervention.

This course of developmenf -~ the seeking of industrialization rather
than agricultural reform -- amounts to backing away from a revolution
rather than the "administration of the revolution," (Goodsell, 1869). The
decision, then, resulted in a shift in the mode of production from a rural
to an urban proletariat (see Mintz, 1966) while retaining the similar objec-
tive of production for export to mainland markets. With this chenge from
land extensive to mechanical factories, the scale of productive units was
reduced, altering the ccmpetitive position for collective bargaining under
the tripartite arrangement, and left the government and public more in-

fluential forces for sustaining wage increases.



e thus encounter a najor ccntradiction Letsicen income maintenance
and job maintecnance. In a society in which work itself is taken as the
most important factor in the determination of cach individual's position
in society, it is not enough to say that "per capita income' has risen
substant:ally vhile emploviaent has barely advanced with population increases.
The ability of the unemploycd and of those outside the labor force to
support themsclves through extended family ties or transfers from other
regions of the U.S. may be indicative of the divergence between the success
of the industrialization and the actual historicol process of employment
displacement. Since the inability of thc economy to provide employment
opportunities undoubtedly affects i :tergeneration mobility and access to
public services, it is crucial for us to investigate the sources and causes
of job destruction during the process of income creaticn. It is this task

to which we now turn.



II. Activities
A. Overall View -- Summary
The overall sct of activities comprehended three major fields of
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endeavor in this stud; of Puerto Rican industrialization. The first
volved the design and specification of a multi-sectoral model of the Puerto
Rican cconcmy. The design of the nodel required that bodies of datua from
the pre and post industrialization process be examined in order 1o capture
the fullest detail in the growth model. While arnual time series data are
available for a large number of aggregate variables, it was decided to
emphasize a model in which employment creation at the level of specific

skills and occupations could be included for various points during the

development process. Thus, the overall goal of the multi-sectoral model

was to trace cut the sources of job displacemant and creation specifically

by sector, cci.upation, and sex, during the process of rapid economic growth.
[See Appendix I for a detailed me Lthodology. ]

The second field of endeavor was the empirical study of economic
change in the fields of manpower and technology in Puerto Rico. These
studies included first, the measurcment of the comparative job needs a
decade apart and the application of a methodology for evaluating job creation;
and second, was the comparative study of two inter-industry tables which
reveal the full growth and complexity of the industrializing econcmy. In
these inter-industry comparisons, several hypotheses which had been suggested
from similar studies of European countries can be examined in light of this
particular process. We are seeking to identify the "webs" of specific
industries relying on each other and testing the hypothesis that export-led

growth may be inhibited in an open economy in which the key industries are



maintained by intcrmediate imports to the neglect of a strong dcmestic
foundation. (Sze chapter II of the Propress Report for triangulation and
evaluation of input-cutput tables for 1948 and 1963.)

The third rajor activity involved in this rescarch endeavor involved
the testing of alternative palhs and variations on the growth of the Puerto
Rican ecconomy. Based on the structure of the Puerto Rican economy in 1963,
we procced to ask a number of counter-historical and projective questions
which embody alternative approaches to development. The Ffirst path is the
continued growth of the export-oriented economy through 1980, altering the
gains of productivity. A second major path involve: the imposition, by
fiat of a strategy of import substitution of several magnitudes. One plan
requires that direct consumer goods be produced at home. The second plan
requires that intermediate goods used as raw materials for other industries
also be produced locally, leaving only basic materials to be imported as
inputs. Since Puerto Rico is within the U.S. tariff area, such import sub-
stituting industrialization (ISI) schemes could be implemented through a
policy of excise taxes and subsidies. The major output of the model
through these development strategies emphasizes employment by specific
occupational groups generated by the alternative paths. By how much can
national income grow when a greater restrictiveness is placed on the openness
of the economy?

The third set of counter-factual propositions deals with a number of
hypotheses concerning the effect of the redistribution of personal. income
on econcmic growth., Both conv-nticnal wisdom and a number of economic studies
of Latin American countries (Cline on Mexico, Argentina and Venezuela, 1971;

Yorley and Smith on Brazil, 1971) have suggested that the redistribution of



income of the lewer classes mirht retard growth or at best, have a ncutral
effect on the ccoromy. The major expzriment performed here includes three
variations. First, the entire naticnal income is allocated to a certain
"standard" consunption characteristic of the middle op average income class.
Then two extreuics are attcempted: the "poorest" consumption pattern is
impcsed on the naticn, then the particular income expenditure pattern cf the
upper wost class is "imposed" as the national norm. In this way, the
domestic multiplicr effect of particular patterns of demand arc evaluated

in terms of the national cconomy .,

B. The Characteristics of the Model

The model developed inithis research is a variation on conventional
comparative static framework typical of input-output analysis. The basic
methodology involved the comparison of two thirty-three-order input-output
tables, developed for 1348 and 1963 independently. These tables have been
extended in such a way as the income flowing to families is aistributed by
the size of income, attributing family income to the sector of employment
of the head of the houschold. That row which normally appears as a single
entry entitled 'value added" in conventional input-output analysis has here
been extended to include 15 different income classes.

The second major innovation of the model is to incorporate the con-
sumption pattern of each income class specifically in the model. Thus, the
result of redistributing income could be fully reflected in alteration in
the national composition of demand by these different income weights.

Other models of this type have either incompletely specified the

breakdown of consumption for cach income class or have tended to apportion
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the inductrial composition of broad groups of consumer purchases, It is
the uniqueness of this model and of the basic detail of the Puerto Rican

data which has allowed us to convert budget studics of individual family
expenditures into commedity and industrial breakdowns which correspond
directly to the inter-industry structure. It is hoped that with the degree
of accuracy and precision In the estimating procedure and in the inicial
data that this mddel could capture the full effects of changes in consumption
patterns and in the standard of living oa the demestic econcmy. A major
effort vas devoted to the processing of the household expenditure survey

in pursuit of this accuracy.



-10-

III. Results

A. Historical Model of the Limits of Job Creation

A briuf glance at the magnitude of change between 1953 and 1962 in
the econecny gives us some idea of the limits of the industrialization as
a path of development. In this analysis we shall attempt to attrilute the
weakness of job creation to several distinct sources in order to trace the
influence of each. A technique is employed in which the two complete
economies for 1953 and 1963 are constructed in constant prices. For each
year, the manpower structure, size distribution of income, input-output
flows, and vectors of finel demands are brought together in a static accounting
framework. Each of these "elements" for the later year will be substituted
into the model for the earlier, pre-industrial economy, and the change in
cmployment and income "accounted" by the hypothesized substitutions will
be cstimatcd.l (Sec fppendix IIT for detailed methodology.) In comparing
the two economies for 1953 and 1963 in Table 1, we note that total employ-
ment (line 19) has increased by only 10% during the decade, although con-
siderable change has been experienced in the composition of that labor force.
Most striking is the decline of male farm managers and laborers (lines 2 and
8) included within the broader classes, the rise of clerical, sales and crafts-
women, as well as the decline irn female operatives, service, and laborers.
Points of cumulated percentages of families (lines 21-35) and their
corresponding income (lines 36<50) are summarized by the Kuznets and Gini

ratios (lines 51 and 52), which both indicate increasing concentration of

lThis is an exercise popularized in the economic history literatur-,
for example, in an evaluation of the impact of the decline of British exports
at the turn of the 19th century on the industrial structure (see Conrad and
Meyer, 1964), Also, these techniques are used in study of U.S. technological
change (see A. Carter, 1370) in evaluating the hypothetical material input
requirements under changing levels of final demand.
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farnily incone,

fiow much more enmployment could have been generated had the econciic

structure been "Irozen" at its 1953 levels of efficiency and inter-industry
structures, hut produced enough to nmeet the 1563 level of final demand? In
cffect, we are asking that the "old" pre-industrialized eccneay deliver the
Jevel and mix of output demanded in a later decade, as if techrnlogical
change and productivity had been prohibited. We find (col. 3) that total
employment would have ricen from 548,499 .to 1,066,440 due to a straight
forward increase due to changed in level and cemposition characteristic of
the 1963 demand. Female employment would have increased due especially
to the operative category. It is interesting to note that with the 1953
productivity levels far fewer female clerical and saleswomen would have been
employed in order to produce the 1963 basket of goods. (lines 12 and 13,
col. 1 and 3;.

The second experiment (col. u4) assumes that the manpover efficiency
of 1953 is still frozen, say, by a rigid work rules, but that inter-industry
structure advances to 1963 levels. This is a situation of partial
technological transformation and growth to meet the 1963 basket of final
demands. Total employment is reduced, suggesting ihat changes in the input-
output structure account for a 10% reduction in "potential employment from
the "straight growth" solution. The fourth step in which 1963 technology,
productivity and final demand is represented at the 1963 levels is the
actual economy. In summary, the step-wise substitution of "pieces" of the
1963 economy allcw us to separate the diffevential impact of "modernization"
in the three segments of the economy. The higher overall employment under

the "straight growth" case highlights the "potential' employability which,
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in some sense, could have sustained a larger island population.

How inuch reduction in erployment was due to changes in productivity
alone? /4t 1953 levels and miz of output (col. 5) 1963 levels of productivity
would have resulted in a 205 decline of employnent and a further increase
in male cver female onportunity., This last experiment is a mirror of
column 4, ihe previous experiment which applicd 1963 input-output technclogy
and growth to 19%3 praductivity. These two sirulations give us the full
range of the impact on employment of the changing productivity. They give
us a precise accounting of the cost of modernizing: that new factories
without growth would have cut employment by half over levels of growth
without productivity increases. Yet it is through growth that the new tech-
nology became injected into the labor intensive economy.

In the next section, we shall examine the impact of productivity change

specifically by sector and occupation.
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Guide to litrix I, ™tinpower & Income Distribution Corparison for 1953 and 1963"

rows 1-1&;

row 19:
row 20:
rows 21-35:

rows 36-50:

row 51:

row 52:

COLUMNS:

Column codes:

Occupational types for men and women: professionals, managerial,
elerical, slaes, crafts, operatives, service, laborers, & "not reporte

Total empleoyment,

Ratio of male/female employment.

The share of persons in cach of the income classes.

Tne share of income received by each of the income classes, cumulated.
Thus, rows 21-50 glve the information for plotting the Lorenz curve

for income distributions. The Lorenz curve is summarized in the
Tollowing summary measures:

Kuzrets coefficient is the sum of the absolute differences of the
shares of income and the shares of familics recelving the corresponding

income share. The coefficient ranges from 0 for rorfect equality to 2.0(

Gini ratio, ranging from "O" for perfect equality to "1" for maximum
inequality

Indicated the employment and income distribution for the economy in 1963,
Indicates results for the 1953 economy.

Indicates results for (T) 1953 Technology (input-output table)
(M) 1953 Manpower (labor coefficients)
(Y) 1953 Income Distribution
(D) given 1963 level and composition of Final
Demand.

Indicates results for 1953 Income Distribution (Y)

1953 Manpower (1)
given technology (T) in the input-output
table
1963 Demand (D)
Indicates results for 1953 Technology (T)
1953 Demand (D)
given 1963 Income Distribution (Y)
1963 Manpower M)

inter-industry technology.

income distribution to families by sector.

manpower coefficients: full-time employees per output by sector
and occupation

D demand by sector for consumption, investment, government, etc.

=<3
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B. Produciivity Chanres Dupipr Industrialivation

1953-19563 Manpower Ceonparisons:
¢ !

The impact of industrialization is distinctly demonstrated
in changes in manpewer vtilization., We hypothesize increasing productivity
of the labor force, ag dewonsirated by a chanpge in the occupaticn distri-
bution of thz labor force as a shift toward higher skill levels,

To evaluate the impact of mocro economic variables on the develop-
ment and coiposition of the labor force, we have relied on two rather basic
measures {or sectoral a " occupational distribution of the labor force.

The first is a measure of productivity, defined as manpower per dollar of
output, and measured by the relative differcnce of production between 1953
and 1963 weighted by the sector's (or occuration's) share of total man-
power. The second measure is the relative difference of manpower flows be-
tween 1953 end 19€3 weighted by total employment of the sector's or
occupation's share. What is importaut is the comparison of the two, which
yield the following possibilities: 1) an increase in productivity accompanied
by an increase in employment, indicative of a newly develcping sector;

2) increasing productivity and declining employment indicative of a maturing
industry; 3) decreasing productivity and increasing employment which might
indicate sectors absorbing unenployment or engaged in producing social
overhead capital; 4) flnally, declining productivity and declining employ~
ment.

We find that trade, construction and personal services fall into
our first category of newly developing sectors. The trade sector displays

the most demonstrative change in both productivity and employment, resulting
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from the expansion of the monetlized sector of the economy, or in other
terms, the crgianized oipansion of the commercial secter. The con-
struction scctor shous signs of sipnificant, chough less dramatic changes,
which may re attributed to the construction of new hotels and hemes as
well as the more ohvious construction of manufacturing and distributive
facilities. The incrcosing productivity of the personal service sector is
more difficult to intcrpret, though the increasing employment can casily be
attached to repercussions of a developing middle income class.

Thie second category of maturing or transformed sectors is delin-
iated by and confined to the agricultural and textile and apparel scctors.
The agricultural sector's dramatic inecrease in productivity and equally
dramatic decrcase in cmployment illustrates the sharp transformation of the
agricultural sector, which reflects the destruction of the low-productivity
sugar econcay and the mederate shift to higher productivity dairy enterprises.
The textile and apparel cector, which in the early 1950's was still largely
a "putting out" system, also went through an intense transformation as it
moved into the modern factory system,

Lastly, the government sector has transformed into cmploying more
people at lower levels of productivity. This is part may be explained b
the growing provision for educational, medical and welfare services. But
it is also accounted for by the fact that the government was trying to absorb
some of the unemployment, and scme difference may be due to accounting
conventiens as well.

The picture that this data conveys is that of a small country
experiencing a modicum of industrial development, with the greatest impact

being on which might broadly be called the distributive and service sectors.



The low profile of treditional industrial development in the ovcrall"
picture begins to iﬁdicatc the limitations of Fomento's industrialization
schena.  Bul hefore beginning to draw any fiim conclusiens, it might be
vseful to lock at the othor side of this picture, i.e., industrializations
impact on the occupationel distribution of changes in productivity and
employment,

Looking at Table , which provides us with an occupational
breakdown of rel=*ive changes in employment weighted by total flows, we
find a significant shift away from male laborers and managers and female
operatives toward nale operatives, craftsmen, salesmen, clerical men and
professionals, and toward clerical and professional women. The shift in wen
results from the move out of agriculture and into the trade, construction
and government scctors. Women, on the other hand, are moving out of the
non-factory textile and apparel secter and into government (tcachers and
welfare workers), comnerce and other service sectors.

The changing occupational composition of the Puerto Rican labor
force sugpests a slight upward movement, in the skill component, though
heavily weighted toward service rather than industrial skills. This con-
fiims our earlier notions of a rapidly transforming economy initiated by

some industrialization, but primarily organized around service rather than

production industries.



MANPOVELR:  53-63 CORUIPARISONS

RELATIVE DIFFEFRZMNCES WEIGHTED 3Y LABCR ITLCWS

Flows Coef
by by

Ken Occun Occun

l. Professional ~-.165 .0012
2. Manarerial L0U5 .130
3. Clerical -.170 .017
4, Sales -.149 LOoUl
5, Craft ~-.239 087
6. Operative -,259 ’ .093
7. Service - 145 022
8. Laboring .2u49 696

9, MNot Reported -.014 0004

Women

10. Professional . -.118 .006
11. Managerial ~.036 .001
12, Clerical -.254 .016

13. Sales -.070 L0014

14, Craft ~-.026 -.00005

15. Operative ,288 .0762

16. Service OR6 0241

17. Laboring Nt ,0002

18. Not Reported -.033 -.0003

NOTE: Negative number denotes an increase in employment (Flows)

from 53 to 63 and a decline in productivity (Cocf)
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KENT'OVER:  53-C3 COMPARISONS

FELATIVE DIFFLPENCES WEIGHTED BY LABOR FLOWS

Flous Coef
by by
Sector Sector
1. Apriculture 520 .720
2. Sugar Mill -.036 -.003
3. Other I'cod .031 .006
b, Textiles & App. 270 .068
5. VWood Furn, ~.017 .000§
6. Printing ,008 .0006
7. Chemical ~.006 .0007
8. Non-Metal -,020 0004
9. Metal & Mach, ~-.1u8 L0014
10. Other lenufac. -.102 .0033
11, Mining ~,020 0001
12, Construction -,216 060
13. Trade ~,1420 1276
14, Transport ~.076 0184
15. Commun, -.057 +0003
16. Fin, Recals -,090 =.0009
17. Perscnal Serv. ~.057 102
18. Business Serv. ~,096 0015
19. Hotel ~,098 . 0051
20. Utilities & San. -.036 0014
21. Public Adnin, ~.368 -.109

NOTE: Negative number denotes an increase in employment (Flows)

from 53 to 63 and a decline in productivity (Coef)



K2l ATIVE DIFVIRENCE IN MANFOWER/S OI' GUTPUT COLFI'ICILNTS

BY OCCUIATION WIIGHTLL BY TOTAL MANPOWER FLOWS

1953-1963
MEN:
Professional
[:::::::T~ Manaperial
Tﬂ Clerical
]:r::“ Sales
[ craft
[::::::; Operatives
[: Service
Laborers
Not Reported
WOMEN :
Professional
Manacerial
E: Clerical
[4 Sales
Craft
|:::::: Operatives
(] Service
il Laborers
Not Reported
.6 .5 A .3 2 1 0 -1



RELATIVL DIFFEFDNCE 1 MANPOWER BY OCCUPATION
WEIGHTLD 2Y TOTAL lANPOWER FLOWS
1853-1963

MO

Professional [

Manager;ial_

Clerical l

Sales l
Craft -~-~]

Operative

Service ]

L__ Labor

Not Peported :]

WOMEN :
Professional _*—_—*-‘—~-—]
Managerial .:::::]

Clerical |
Sales :*T:t::::]
Craft ||

L Operative

Servgééz:::

Labor E;

Not Reported _ {
-3 |2 nl 0 "'vl "c2



RELATIVL DITFIRNLCL IN “IANPOVER BY CLCTOR
WEIGHTED BY TOTAL NALFCULR FLOVS

1953-19563

5

Aoriculture

Sugar Mill ||

Other Food[::
Teitile & Anparel

lood Furnjture | _]

Printing R

Chenical

Non lietal ;:]

= ——

N

Metal & Machinery

Other Manufacture

Mining[:;
Construction I
S
Transport :—~*i::]
Communication 1

Fin. Real Estate
Personal Scrvice
Business Service
Hotel

Utility & Sanitation

Public Administration

U .3 .2 1

I

—

R




RELATIVE DITPRLENCE OF "AUPOVER/S OF GROSS DONESTIC OUTPUT

BY SLCTOR WRIGHTID BY TOTAL MANPOWIR TLOWS

1G53-1963

Arriculture

Svgar Mill

[ Other Food

[::::: Textiles & Apparel
Vlood Furniture
Printing

Chemical

Non Metal

Metal & Machinery
Otber Machinery
Mining

l Construction

Trade

l Transport
Communication

Fin. Real Estate
l { Personal Service

Utility & Sanitation

Publici) Administratdon

06 .5 cq 03 -2 -l 0 "'ol "12



purpose:

Weighted rclotive Differcences Coefficients

to devise a neasure that will demenstrate the impact of

techiuslegici] chanpe on ciie labor icprce of Fuerto iico.

rirst, accening the nanpewer/in output as a crude measure

of praducc'"Ify, the relative diffcrence between 1953 and 1963
ean the chanze in preductivity betueen

Will give vo o neacure of

the two years without overstating the develerment of new

sectorc,  To artrruaine the lmpact +hat this chanre in preducrs-
el

.
vity Lad on tha labor force we weinht the productivity change
by the sectov's averase :hare of the h“c“ force for 1953 and
1963. The same was done for manpover/Sn output by occupation.

&
-
-

"i63 " "is3 ¢ _is3 " "iez .
) ] - iw
Pi63 T Mis3 Nog * Hgq
reduces to
I3 i
2(n;65 = Nygq ‘ Dis3 ¥ Nipa
Mi63 T is3 Nisa3 * Niga

where n equals the 'manpower/output' coefficient for the
ith sector (or jth cccupation) for given year

S

n  ejquals the manpower flow for the ith sector
(or jth occupation) for the given year

N equals the total manpower flow for all i
sectors (or j occupations)

equals the wveighted relative difference for the
ith sector (or jth industry).

1w
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Technical liote: Definitions of Felative Differences

Welghtnd reluative differences: flows of manpower

purpose:  to demzn iraie ca
(nositive or nesatis
in turn can be corruted with the weighted resative

and 1963, This 1
difference of coefficients to pinpoint the sources of cruleyment
creaticon end laber aiuplacement over the ten year period.

The relavive difference of the manpower flow by sector
(occupaticn) is weichted by that sector's (occupation's) share of
the mesan total labor force. This may be stated algebraically Aas:

3 o ot ot

Big3 " Tis3 Nis3 ¥ Dig3

b X 2

Nis3 * "ie3 e
z Ney + g
23

which reduces to:

% &%
2(nje5 = Nysg)
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ITI, Polic

Ao Altern tives Paths: Export Devolopment Versus Import Substitution
of the cxport-prouuting industrialization has resulied
in a significan- change in the composition of the Puerto Rican laker force
and the ceonomy's cutput. Furthermore, the potential for the flewible
adoption of growth policies of other than viport development mazy have been
reduczd by virtue of the chosen strategy. The goal of this section is to
exazine the conscrquances of the export-led industrialization as a path to
developront and cerpare its successes to some alternative strateries which
might in the future be selected by Puerto Ricen policy makers.

Our objective first is to evaluate the employment accomplishuents by
comparing the actual trajectory of growth to some alternatives. In this
way, we are posing the counterfactual question" "what would have resulted
if a different set of paths had Leen followed?" Since the actual set of
policies are embedded in the input-output relationships and in the occupa-
tional distribution of our simulation model, we shall alter some of the
historical "choices" and test out the concequences of those choices in terms
of employment and income. (Thz mechanical operations involved in these
adaptations are described in the technical appendices.)

l. Counterfactual Results:

We proceed by asking two counterfactual questions in detail: first,
how would the economy have developed if, while pursuing export proinotion,
an attempt had been made to constrain the growth of imports? Sccondly
what would have been the furthor implication on econcmic growth of a more
agiresive policy of income redistribution.

The first type of policy could have been carried out by impusing



e

LA
varying deprecs of excise taces on celected commodities, as has cusfoméri}v'
Leen applied ¢ 1 luxury rocds and consumer durables for the purpose or
raising revenue. These duties, hovever, could be applied in order to encour-
age the dor 2stic production of a maumber of traditionally imported goods.
While these policies might result in some shori term rise in relative prices
of domestically produced goods, the model will iest only for the net income-

generating cfrect of import substitution at competitive cquiiibrium prices.
2. Import Subctitution:

In developing a set of import substitutes, we assume? first that the
government was able to develop a program to reduce the houschold sector's
consumption of imports by 20% while imposing no restrictions on interindustry
procurement. This resulted in an 8% increase in national income. On *he
other hand when we impose the same restrictions on inter-industry procure-
ment as on houschold consumption (i.e., 20% overall import reduction) we
found a more dramatic increase in national income and a corresponding increase
in employment and value added to families between 26% and 27% preater than
the 'actual' program. The comparison of the two schemes in some sense
demonstrated the high dependence of Puerto Rican industry on imported inputs
from the mainland, and the full multiplier effects of more complex domestic
production,

Next, we posited a more traditional concept of import substitution,
that of the conscious development of domestic industries capable of competing
vith inputs from the mainland. In this experiment attention is focussed on
the agricultural, foodstuff and tcxtile-apparel sectors. In so doing, we
assumed that the household sector had no option other than to consume domestic
products from these scctors (i.e., 100% import substitution of household con-

sumption for scctors 1 through 13). We further assumed that inter-industry 9



procurerent of goods from these sawe secters could be no more than 10% of
vhat it had Leen (i.e., a 900 liport substitution of intermediate derand for
scctors 1 ihreugh 13),  There wes no alteration of the irpert-domesrcic mix
in the ronining sectors, This wxperiment resulted in a Lase year rrowth

of naticnal income almost identical to that penerated by 209 overall irport
reduction scheme, again between 285 and 27% spurt of grouth.

Input-output sinulaticn imposes a static cuality which inhib. - the
denonstraticn of the full negative and positive impact of the above experi-
ments over tlme., Thus the impact that the impert substitution schemes had
on the base year 1963 is identically mirrored in the annual calibrations.
Neverthecless, the dramatic results of both the 20% overall and select-
import substitution sclemes on national income in the base year is highly

suggestive of the additional dyramic gains which might result from a more

rationally-selected mix of export promotion and import substitution.

3. Income Redistribution: The Egalitarian Society with Different

Consumption Patterns

On th. 20% import substitution medel was further imposed the assumption
of an egalitarian society. Income was redistributed such that families re-
ceived the mean income and spent their income in a pattern simjlar to the
mean income class. The several changes in the econcmic performance were
not as dramatic as might h.ve been thought, since the new equilibrium yields
little more than a 1% reduction in national income over the straight import
substitution scheme with different income classes intact. These results
could be explained by the high degrce to which the mean income class

characterized the overall cousumption behavior of the Puerto Rican population,



In scparate experiicnts, the cunenditure ratterns of lowest (elass 1)

and the hirhest Ineene classes (class 15) vere imposed on the population
while wadntaining an eralitaricn of mean inceme level for all familics.,
This ex;crirent wee proformed in order +o test the sensitivity of the econcmy
to the »llozation of frnily enrenditures lotwocn different sectors while
maintain’ng the sane level of Temily spending. By acopting the consumption
pattern ¢f the lowest inceme class as the nerm, national income rese by

20% over 'actual! program which was cnly 1% higher than the "class 5
experiment and a slifhtly lower increment than the progran of 20% overall
import suberitution without altering the income distribution. When the
consumption pattern of the highest income class (15) was imposed on the
egalitarian society, national income fell but only by five-tenths of a
percent ircn the 'actual! level. These results suggest that the level of
econonic actlivity is net significantly affected by income redistribution,

at least as a consequence of the static effects on domestic consumer demand.
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Resulte of Iiport Substitutlien and Income
Redistribution Scheres

EI'IPLOYI-ZL‘NT
Schernes total cmp. absolute inc, percentape inc,
('000) ('000) ('000)
actual 715.5 - e ————
20% i/s HHCen only 774,2 58,7 8.2
20% i/s HHCon & Interm 800,121 184,6 25.8
Select 919.3 203,7 28.5
20% i/s overall:
i/rd #5 cp 1 881.1 165.6 23.2
i/rd #5 cp 5 892.5 177.0 24,7
i/rd #5 cp 15 896.5 181.0 25,3
PER CAPTTA INCO!L
Schene: p/c income absolutc inc. percentage inc.
(%) ($) ($)
actual 1,357 ——— ———
20% i/s HlCon only 1,467 111 8.1
20% i/s HliCon & Interm 1,720 364 26,8
Select 1,710 354 26,1
20% i/s overall, with:
i/ed #5 cp 1 1,727 371 27.3
i/rd #5 cp 5 1,703 346 25,5

i/rd #5 cp 15 1,687 330 24,3



Various Results Generated by Alternative Development Paths

1870

Calibrated 205 i/s + INTERYM SILECT i/rd §2

Value Added to Families 3,347,782 3,620,518 +,285,200 4,220 ,3u7 4,222,472

National Income 4,349,773 4,695,376 5,497,695 5,452,236 5,486,u41
liumber of Persons

Supported 3,924,125 4,239,226 4,352,625 5,003,710 4,702,761

Per Capita Income 1,356 1,467 1,720 1,710 1,727

Household Consumption 3,224,168 3,485,475 4,082,733 4,075,251 4,060,727

Imports 2,131,029 2,077,731 2,158,323 2,126,159 2,507,474

Kuznets Coefficient 70,613 70.687 70.665 71.116 0.0

Gini Coefficient 0.466 0,466 0.466 0.470 g.C




Employment Generated by Alternative Development Paths

1370

1070
Calibrated 20% i/s + IHTERM SELECT i/rd 1 i/ré #5 i/rd #15 Adg;Z;cs

Men:
Professional 44,961 47,768 53,985 53,059 45,883 52,798 60,155 36,720
Managerial 111,378 122,713 147,405 150,820 152,575 157,041 138,654 67,920
Clerical 51,111 54,610 51,508 60,880 60,282 61,429 61,553 19,576
Sales 73,994 82,654 103,016 100,749 104,167 102,658 98,917 52,921
Crafts 118,468 124,088 133,325 137,106 139,527 137,865 34,8147 88,179
Operative 111,395 120,917 146,033 54,687 133,128 146,512 ien 3T el =c7
Service 55,591 59,136 66,350 65,424 57,874 6L ,771 72,484 25,728
Laboring 243,004 270,674 311,481 347,583 345,739 312,519 272,216 97,828
Not Reported 7,449 8,043 9,318 9,436 3,074 9,235 2,323 5,153
Proressional 30,887 33,078 38,409 37,455 24,176 36,018 51,655 26,528
Managerial 11,802 12,948 15,492 15,269 14,831 15,296 15,770 e,582
Clerical 54,838 58,984 67,213 65,783 63,550 66,409 68,8565 UL, 305
Sales 15,445 17,369 21,925 21,345 21,752 21,832 21,172 10,755
Crafts 3,844 4,227 4,925 4,911 5,001 4,927 4,759 3,069
Operative 72,521 79,099 88,114 88,819 91,630 87,781 85,910 59,276
Service 46,251 49,630 58,334 56,760 34,272 53,435 83,523 29,723
Laboring 4,139 4,533 5,229 5,847 5,850 5,233 4,586 1,€98
Not Reported 6,998 7,568 8,790 8,065 8,533 8,702 8,832 4,739
Total 1,070,1%+ 1,157,986 1,346,287 1,374,922 1,317,690 1,334,941 1,340,662 715,495
Men/Women 3.3 3.3 3.4 3.5 3.9 3.5 2.9 2.8

. . . ) - . . .
Note: The number of people employed were generated prior to the adjustment of the rmcdel for changes in
- - - - . o
laber productivity. Thus the Gevelopment schemes represented in colums 2
enployment generated. The ragnitude of overstatemen® can

be gseen by compar

c b ~ lumn 1 1970 callhrated"”
el et T yyeme " - P} Vel . - - - - P < - . s
“1lth column 1870 adjusted." Un<il new erployment data is generated +his table provides the res ler with
d pleture of tle relative chanecor in crrleovmant resulting from the alternative develer—_nt paths,


http:devclc:-.-.nt

»ation

b

from the cali

~
>

liport
as well

bisah i w iRl
LTIRI

I

imzort con

1
.

Column 3

ol

a7

r~
L

3 a pro

" Indicate

e
"CELECT

[ B
el v
SRR (]
o0
[O N E]
v Lo
1] v
- 0O
te it ow
fo b4
LT S TR
42 49
E PR
O I3 2
\!..‘ C
[QITR S |
0 O
oLl g
ooy
9 {2
Ug g2
" QO 0
Q [0}
i)
g3 QU
fi.33 .0
QN
I e
M o o~
< o3
‘) O
LTINS
n 4w
REERY
Uy O or
= I o
o0
[ e I
"\ 3
O St
O 00
Y %y O

Column 5

-

oS
s~
l..- -d

-
Y
R

imposed,

acome class (class 5) is i

mn 6: "
i

Colu

2

-
LT
.

S Co

G
2

i
n

Colum 7

nt coefficients

he emnlovme

-
[

results of calibration from 1963 *o 1970, where

1970 adjusted"

Column 8

.
it

v

were adjusted for changes in producti



N A

-4 { =~

ITI, The Testing of Industeialization folicy

B. Iemxloyvent Projcetions for 1980

IT Pucrio lLico continues grewirs over the coning decade az it did
in the past decude, what will be the level of errloyment by 1%90?  Furiler-
more, what effcet will continued greuth have on ihe cceupaticnal distribu-
tion of the lahor force?

These serics of ex; aiments was devised to assist in the predicticn
of the continuation of curvent growth policies on the society. The medel
here is essentially an exienzion of a final demand model, in which the
levels of exports and exogenous investnent are predicted into the future on
the basis of cwrrent trends, end their cffects on inter-industry flows,
employment, consunption, and the consumption feedbacks which are capturcd
within the economy.

Hlow sensitive are the levels and iypes of employment to the particular
mix of cxogenous demands? Docs the society have much of a choice in its
ability to create jobs for an increase in population?

The calibration procedurc of the model was undertaken at first by

a simple projection of total arnual erployment by separate industries f{rom

1863 to 1970 by mecans of applying those scgments of final demand which are

2 The key assumption of the mcdel built into the fixed cocfficients
is the infinite elasticity cf supply of labor for different skill classes.
This nmay not be tco unrealistic, ;iven the availability of a mainlaad
managers and the return migraticn. ilo attempt in this study has been made
to evaluate the fwpact of wege differentials between mainland in attracting
or severing jobs. Thus the medel is for all purpoces demand-run which assumes
that labor is trained and aypcars instantancously in order to £ill the
positions that have Leen created Ly the alternative "paths." Thus the overall
view taken in the medel is that the narticular set of promoted industries
generate jobs directly and indirectly, and the full impact of predictions
along this line must Le estirated to give a realistic view of the structure
of jobs in the next ten years.
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conusidered 1o ba excponous the cconomy. The discrepancies between a
ginede styad ot line prodfecticn of erpleyuient aud actual erploynent in those
years, wore saeribad to clanges in productivity hetween 1203 and 1370,
The properly ool rated coployrent for 1970, which accounts for increasing
prouuctivity, can within 2 percent of actual crployment by sector during
the »ight yeoo puriod,  Using these averages of increasing procductivity

nd finding thot during this periad enogenous final demand prew at the rate
of 12,7% a yeor, we chese thvee alternatives for the overall growth of final
demand, 1980-I: less than the histeric rate of grouvth (10% a year) which
generated an camployment level of 829,000, 1980-T71: the historic rate of
growth (12,77 a ycar) employing 1,008,000, and 1980-III: greater than
the historic rate (15% a year) with 1,351,000 employed. The employment
generated by these acssumptions can be seen in Table  columns 9-11. The
annual rate of growth of total employment resulting from the three alterna-
tives are 1.6%, 5.3% and 9.0% respectivcly.

"e then chose to alter the major compunents of exogenous final

deicand in order to judge the sensitivity of the economy to different levels
which may be effucted by pelicy, namely. construction investment and non-
governient cxports vhich tegpether account for almost 70% of exogenous final
demand. In thesc projections we let all other components of final exogenous
demand grow at the overall historic rate (12.7%) while permitting cither
construction investment or non-goverrment export to grow at a rate of growth
different from the overall historic rate. In the first case we assumed

that the censtruction boom svhich highlighted Puerto Rican developrent in

the 1950's continued at its same pace (16.7% a year) and then we projected

an intensification so that the secter reflected an average annual rate of
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growsh ef 205, The resulcs are rocorded respectively in 1030-1IV and -V
in the same table, and demonstirate an average por annuin aemployment prowth
o

rale of 6.6% =nd 7.8% prerpectively,

n

Suie

Finally, we ascume that accelovated export premoticn iz pursued

en to tle historically groving construction heom. Hhen the demand

s}

[N

addiv
for exports is projected at its hisicric rate (11.6% per anuum) it generates
annual averayre ratc of incrcase in coployaent of 4.5%. On 1he other hand

vhen we permit e:port demand to grow at 14% per aunum over tne decade of

e
12}

the seventies, an averape annual rate of growth of employment of 6.2%
generated,

What do these alternatives demonstrate? Tirst, they provide us with
& measure of variability of the level of employment that might be expected
to prevail in Puerie Rico by 1980. Predicted employments ranpes from 829
thousand to 1358 thousand people, which is encompasced by the high and low
historical paths. Less obvicus, but more intercsting is the fact that vhile
construction investment has historically (i.e., between 1963 and 1970)
grovn faster then exports, and has been respondible for the generation of
greater absolute cmployment, thers is another side to the picture. If we
compare the additicnal dollars of final demand with the employment generated
for censtruction investment and non-government exports, while holding all
other variables constant, we find that over the period from 1970 to 1980
one million dollars of additional construction investment generates 68
jobs while an additicnal million dollard of non-government exports generates
74 additionally employed people.

From our results no attempt has been made to evaluate the annual

salaries of these diffecrent number of jobs. However, if the job creation is
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stated at o <ocial goal, then it is sugmested that exrort promoticn
oifer a hiybor inltiul crploysent multiplic» than dees construction invest-

went, ond the readzr 1o urged te rerard the avrticuler compesition of skills

e

ce will look

+

and ocewr ctiins as oo, cotive of vhat the «liernative societ:
like in teo of equulity and ronce of inccnss.

While develepront stratesy nmust necensarily be oricnted at lcast in
part toward employnent creaticn, at the sare time policy makers cannot

ignore the uced to incercase the k1)1 component of the labor force. On
g

[

this basic it iz useful 1o consider the impact that the alternative growth

paths arce projccted 1o have on the cceupational distribution of the labor

s . 1

force. This is demonstrated in Talle .

Fiecaot ve find that the historical overall rate of growth and the two
variants (lons than, and greater than the historical rate) fenerate aluost
identical occupational distributions of cmployment. However, compared to
the 'calikrated' 1970 distributicn, tne changes are striking. The most
significont change is the sharp fall in laboring men and somewhat smaller
decline in managerial men, which is associated with a further deterioration
of the agricultural sector. The slack is taken up by service men and
women, and by vomen operatives with some additional increasc registered by
the more skilled clerical and professional women and professional men. The
net effeet is a relative increase in female employment as shown by a con-
tinuing decline in the men/women employment ratio from 2.6 to 2.2. In all,
the pattern emerging from the balanced growth path implicit in historic
1980 is one of a slight increase in the skill level of the labor force.

Bul most important is the continuing growth of service sector employment
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relative 1o other ocrvnations,

The coustruetis . beom, as nlrht be expected, generates sliphtly less

faverable ¢ pleoyment crnorianitien for women, ascuming no rajor chauge in

o

on

the structire of jol<, Cumpared to the 1980 'historic! projecticn cf the
occupation distrituticn of employrent (cee Tobie ) the mon/women ratio
rises from 2.2 to 2.4 Lhereby reviersing the equating trent of balanced

historic grevih.  Thin pise i larpely accounted for by +the fall in wemen

S

w

operatives and the concomitant risc in laboriug men and craftsmen.

Alternatively, export oriented growth, as depieted in 1980-VII
indicated & slight improvement in the men/wvomen ratio when compared with
'historic' cuports 1880-VI and the true: 'historie! 1080-11 paths. This
tendency can be traced to the increase in female operative and reflects the
importarce of women in the export-oricnted manufacturing sectors.

Two tentative conclusions may be drawn from these findings., First,
the impact of export pronotion relative to a continuing and intensified
construction hocm, facilitates a movement toward equality between male
and female enployment cpportunities. At the same time, export promotion in-
duces nno dramatic changes on tﬁe ocecupational distribution of the labor Force,
thereby implying no significant changes in the labor forces's skill com-
position.

Second, the data suzgests that a construction boom, as implied by
this limited cxperiment, would have a greater employment multiplier (employ-
ment geonerated per dollar of final demand) than either the historic growth
or export prowotion paths. The corrc:ponding impact of a construction
boom on occupational distribution is only slightly more evident than with
export premotion. Most discernable is a small movement away from more

highly skilled occupation, from professionals to sales pcople, and a



correspunding incruane at lower shill levels erpecially ameng craftoren

and laloriag nen.



AROUNETIONS UNLLRLYING TR JUUETVNATIVEG FUPLOYIINT PROJECTICNS
.

BY COLUTATICN 1R 100

fnmual Groewih Rate of

Specific Cruponentr: of
Yue nevys Penand
Annual Crowrth Rete
Frojection of CGverall Lrorencus  Constructicn
Schere Dermand  1971-60 lnvestrnont Luport:

1880-1 10,0%

1986-~-11 12.,7%%

1980-111X 15.0%

19801V 12.7% 16.7%%

1880~V 12.7% 20.0%

1860-VI 12.7% 11.6%"
1980--VII 12.7% 14,0%

+ o s . -
NOTLS: a procedural description may be found in the technical
appendices., Sce
" denotes *the historic annual rate of growth from 1963 to
1370.
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CALIBRATED EMPLOYIENT .Y GCCUPATION: ALTERNATIVE PROJECTIONS FOR 1980
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GENLLAL HODLL

The rodel as a vhole may Le sunmarized in the following set of
equations.
We let:

(i) capital letters represent cocf{icient matrices and
vectors ol ratios

*
(11) capital letter superseripted with stars (A, for exanple)
represcat {low matrdces

(11i)  capital letters superscripted vith bars (M, for exanple)
represent watrices of means

(iv) a circvallex (M) over a vector nume represent a diagonal
matrix whose diagonal equals the vector

{v) a tilda (~) over a matrix (or vector) name indilcate an
augmeut cd matrix (or vector)

The model vwas run at two levels, a three-order and a 49-order level,
The dimensions written under the equations that follow are the dimensions for
the 49-order model. The dimensions for the thiec~order model may be computed
by subtracting 46 (which is 49 minus 3) from the rov and column dimensions of
all matrices that include 49-sector activity.

A 'l' with a set of dimensions written under it indicates a matrix
of ones,

A total flow matrix was prepared:

X
where: A (49 x 49) is the matrix of interindustry flows,
*
H (10 x 49) is the matrix of value added flows,
%
F (49 x 11) is the flow matrix of final demand sales.

% X
1) w = 1 1

(1 x 49) (1 x 10)(10 x 49)



#*
where W ds the row vector of value added {lows by industry.
Let R Le a L by 49 vector of ratlos of value addcd received by
families to total valve rided by driustry.

4

) woo= v
£

272

(1 = 49) (L = 49)(49 % 49)

*
vhere Wf 1z a vector ol value rdded received by families by industry,

5 b w
W = 8] - W

(3) r {
(1 x49) (1 x 49)(L x 49)
where N: is a residual vector of value added by industry not accruing to
houscholds.
Let P be a 15 by 49 coefficient matrix, cach column of which shows
how income gennrated in that industry is distvibuted among 15 per capita

income classes (per consumer unit income classes in the 3-order model).

) V. = D ﬁ;

(15 x 49) (15 x 49)(49 x 49)

*
where V' is a flow matrix of total income received by income class for cach

industry.
x IS
(5) » = V 1
S
(15 x 1) (15 % 49) (49 x 1)
*
where DS is a vector of total income accruing to each income class.

*
Let Np be a 15 by 1 vector of the number of people in each

inconme class.

6) D p* /N
(6) b, = D D
where '/' represents term by term division and Bs is a vector of income per

person by incone class.



Let X be a1 by 15 vector of ratios of expinditure to income per person

for cach incoir.e class.

>

(7 L = x

S

(1 = 15) (L = 1525 = 15)

- 3 -
wvhere I 1s a vector of winpcnliture per person by income class.

Ingel  curves were estinated f£or coch of thie 49 sectors. Let ¢ be the
49 by ) vector of cupenditure coustants and 8 the 49 by 1 vecter of expenditure
coefficicnts,

8) ¢C s 4 1 + 8 E

(49 = 15) (49 % 1)1 x 15) (49 x 1)(L x 15)

where C ig the matrix of per capira cxpenditure on each of 49 sectors.

* o VES
C N
P

(49 x 15) (49 x 15)(15 x 15)

(9 ¢C

1

A
where C  is a matrix of total consumption by income class on each of 49 sectors.
& ~
Let X be the 49 by 1 colunn vector of total outputs, X be the 64 by 1
%
augmented X vector, vhere  clements 50 to 64 are total income by income class.
* &
Let ¥ Dbe the 49 by 1 colunn vector of exogenous demand, Thus, Y equals
investnenc plus government plus cxport demand for, less imports of, secctor out-

Al *
put. Let Y be the 64 by 1 Y vector augmented with 15 zeroes.

~E
Let A be the {low matrix

* %

A Co
v 0

~r
and A the corresponding coefficient matrix:



A 104
' v Q
!
. ~ 7 et Pl
Thus, coch element of &, A, cerals A, , /X,
ij, 1] Je
Woe now have thio folloviig cquality:
~# Y cPoaon v
(xc) X = __‘ X+ Y
Voo ‘

-

{64 x 1) (64 % G4} (G4 1) (€4 x 1)
* . - .
Lot 11 be the 49-order iujoct {1lew watrix, Let ! be the corresponding
» » 13 . . * *
import cecificient matri~, where cazh elcxent of M, ij cquals H*j / Xj
-Jr -~ ]
Let “h be the 49 by 1 vector of ritius of houschold imports to total

household consumption Ly sector.

>

C

11 . o= 1
( c h

(492 x 15) (49 z 49) (42 =% 15)
where Hc gives the ratio of houschold imports by sector and incowme class to
total incumn by incoue class,

* .

Let 72 be the 49 by 1 vector of excgoncus investment plus government
® X

plus export demand for sector output. (Thus, 2 equals X plus a vector of

X B4 *
total impoints by sector.) Let % be a 64 by 1 vector of 2 augmented with

15 zeroes. Therefore,

~R - M - ~h T
T I At R I B S
v | 0
(64 » 1) (G4 x 64) (64 2 1) (64 x 1)
thus,
* - - —1"1 *
(13) X I + M ro n, - ¢ <
~V l I
(64 x 1) (64 x 64) (64 x 1)

These other matrices were used in the models: First, wr which is
(4

the vector of coefficients of residual value added by sector. Each element in



S ¥ ¢ e i
W o) equals (), /) x. Secwely Dy, a 10 by 49 mauyic of income
r, v v g

per percon (ineoma por consteer unlt in che Teorder ool £Y by gencioy an? fpone -

a ,
class.  UToird, N, o 18 by Z6 1 cumeuer vouriv showisoe caplovitent by 18

occupaticn. in 26 socrova, Fourth, 5,  the @ apoawer cooliielent wityin shewing

caployric © by oceup ioa per dollar of scetor cutput. & was ceuputed by

[ kX
¢

flvet &ppve sating X fe a1l by &6 vector, s Facl: vicment oi N, Nij
b ’

N
b Y
cquals LF / (‘a)J.

Y

. .- n 3 ‘e
If we now think of "4 and X as variables, Jdifferent vectors of
total output ray be gencerated with differcat vectors el tcxogenous dumaend, as
. . . ~3 ~
vas done in the final stame o€ the wodels. lor a hypothetical "Z , we
s .
calculated X  and the following cther results:

(a) VAL FAUN. Value added to fenilies 1s equal to
q

&

a4y 1 . v » X

(1 x 15) (15 x 49) (49 x 1)
(b) NAT INC. National inceme cquals

*
(15 (1 v 4+ u) x

(1 x 15)(15 % 49) (1 3z 49) (49 x 1)
(¢) SUPPORID. The number of people supported by the ccononmy is computed as

*
follows: first, a matrix G is sct equal to

L1 -

*
(16) ¢ = (v %y, D
(15 x 49) (15 % 49) (49 x 49) (15 x 49)
*
where '/' indicates term by term division. G shows the distribution of
people (comsumer units in the 3-order model) anong income classes and sectors

of cuployment of head of household. The number of people supported is:

(7)1 ¢ 1

(1 x 15) (15 x 49)(49 x 1)



(d) DPIR CAP Y: Per Coplita dnecuu coualy value cdded to [oilics (o) divided

by 2,407,507 the popul.tion of Pucito Dico 5. 1003,

(@) W1 COors: wotal Hue..hald Cones ptien equals

3
FART

(19) 1 {0 ¢} ‘N
(L 2 49) (a9 » 04) (64 x 1)

L

o

~
(£) TIMPORTS: Total iuports required for the crogenous demand program Z eguals:

P
-

(19) 1 [M Mc ]

(1 = 49) (49 x 54) (64 % 1)
This figure does not include direct excpenous demoud for imports,
(g) KUZLLUS: T Kuznets ratio of jncoae incquality is cowmputed as follous.

¥» ~k
Set W a 15 by 1 columm vector, equal to tha last 15 elcments of % . Let:

s
% 15 I3
. = v X ] = 5
(20) vy hi / (j=l X}) i=1,15
Horecover, let: -
%
(21) Pt o= g 1
(15 % 1) (15 % 49)(49 » 1)
% 15 %*
2 = L = q
(22) ry Pi / (j==l Pj) i 1, 15

Thus, v, 1s the fracticn of total personal income accruing to income class 1

i

and Py the fraction of total people supported (total consumer units supported

in the 3-order model) in income class i. The Kusnets ratio is:

15
b -
(23) ol l 100




(h) GIsl: Th+ Gini coctiteient io cuother mencure of fucere Inequality. To

coocute it, lut:

i
(24) Nj = _)I wj i=1, 15
i
L
(25) ». = . i= 1, 15
J -1 pJ i
The Gind cociflcient cru.le:
10
2 - T AR b &) .
(26) 1 2 (Ii 1J _ l)( : + Ui»])

whoere Po equinls 0 and WO erquals 0.

(i) LUPLOYMLAE: The vector of teotal cmployment by occupation generated by

each program cquals:

(27) N X

(18 x 20) (26 = 1)

Total employment is the sua of employient by occupation. Occupational data

wvas broken down by sex and the ratio ol mea to wonen employed (MEN/WOLY) was

also computed.
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N vt m—

* *
In dppendtices 1, 14y and IIL cre shoun, vespectdvely, M M
, pu’ pr
- -
A &
4L ¥
b
I 0
W,
)
e o

Hatrix D is shoun in Teble I.17, It ids & 10 by 49 votrix and shovs
the fractional chares of value added to households received by cach inconre
class iu cach of the 49 sectora, The Information was derived from the first
budpet study for the 8 sectorys listed on page and disagprepated to 49
scctors according to the schamen on the same page. The 15 incone classes used
vere defined on an incowe por capita basis and are as fo)lows:

Ter Capita

JIngcene Clons Code Incore Levels
INC 1 $ 0 -~ 200
IRC 2 201 - 400
INC 3 401 -~ 600
INC 4 601 - 800
ING 5 801 - 1000
INC 6 1001 ~ 1200
INC 7 1201 - 1600
INC 8 1601 ~ 2000
INC 9 2001 - 2400
IRC 10 2401 ~ 2800
INC 11 2801 ~ 3200
INC 12 3201 -~ 3600
INC 13 3601 - 4000
INC 14 4001 ~ 4800
INC 15 4801 and above

% * .
V and DS were then computed according to Equations (4) and (5).



Vector ol chowing <n~ nurber oY roople in cach inceve class, w--
computrd in the {irst budgez sluiy. It as shown in Table 1,18, Bs vwas then
conmpuled according Lo BEauaticen (U). Veator X was crocuted in the sccond
budget study and is shoewn in Puble 1,19, The per crpita expend:rtuce E was
then conpated accernding to Lsastion (7).

e two 4) by 1 vectors ¢ and B wore estimatoed in the second budaat
study. fdlicse vectors are shown ia Table I.19. The 49 Ly 15 exrcnditure
matrix C was then conputed according to rauation (8). Decause of the linear
form of thi> Lingel cuxves, negative expendituies on certain sectors were ccm-
puted. 1houe negative cloments vere set to zero. Lach column of expenditure
was then summed, and cach elenent of the coluun divided by its column sum to

yield a 49 Ly 15 watrix showing the distribution of expenditure over 49 sectors

by income class. Each column j of this matris was then multiplied by .Ej to


http:multipli.ed
http:colu:.in
http:nolati.ve

-

-~ -
balanca {he solumn o o3 of C vith B, C ie wbaen in % Ve 1,20,
.& . ) . ,\
C was thea o rmited aneording to muation (Y. Sinee €00 WIS GorLitea

cle oo did el Yadonee with input/oeuiput conswmortion

=
™
3
=
p
<
st
12
~
o
.
.
~
-
-
G

data. Lotel hovacoid consunciien of the colal flov nitriy vas used as

- - 13 - “
control toleln for voooditnre slc. ., and € wos bal-aeed by nulisplying cach
of its uc.~ by the rotie of heowobold con votion accoscing to the invut/output

.

data to f.u ow sun,

Laot we construated the 64 by 74 toval Dlow matrixs:
* * w
h C r
w 1 - |
J
! " o
1%
. . * * *
Two dnport matvices M and M corresponding to M and M were
pu pr, pu px,
created, M is chouwn in Arpendiy IV, Two 49 by 1 vectors, M and M
DY hpu hpr,

showing the ratio of harschold imports in purchoser and producer value
respectively to total heuschold consursticon by sector, were computed. Mhru
3

is shown in Takle 1.2),
M1 and M 4% by 15 vatrices showing the ratio of household
epu cpx,
inports by scetor and income class to total income by income class, were then
. o i , ’, . / .
couputed according to Eguations (117) and (11™) rcspcctively. Mcpv ig shown
in Table I.22. Of particular intercst are the totels in cclumn 50 which show

a declining import leckage as inceme rises.

In Aprendix V is shown the domestic coctficient matrix:

o— —

A-M cC - H
m (o291 ]

\'4
W
x

~L

Note in particular columns 50 to G4 of row 66 which show the ratio of expendi-
ture on doucstic goads to income for cach income class and, thus shows the net

ceffect of savings and inport lecakaqe.



The dorestic 3npe matrix was compdlad accordinnly:

-

Table 1,23 shovn D, a 15 by 49 matric of lncome pey consuwer unit by

gsector and Jucore clasces,  This wos conputed in the fivot budget stuldy for

! then digsasrenited to 49 sectors according

s

73

the 8 sectes s Muted on page 12 an

to the schuin: on that  page,

Table 1.24 shows K ¢ 1,000,000, employrent by occupation per §106G0m
*

w
of output by scctor, N uas derived by apgregating X to the 20-sector vector

3
% according to the appregation schune on Tables I1.D and 11.C, and dividing

(¥t

b . "
each column of N, shown in Appendix 17.2, by the corresponding entry in Xq.
<
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