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PUERTO RICO: THE PATH OF EXPORT DEVELOPMENT
 

I. Introduction - 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 factories had proved a failure in the late 1940'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 to 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 specific 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 puhL'2 services have expanded; port and
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transportation facilities have improved; the retail network modernized
 

relative to the inefficient marketinr system of the early 1950's. (See
 

Galbraith and Holton, 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 number
 

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 Rican 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 earnings from needlework.
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With the demise of the needlework industry and the slow decline of agricu]

ture, the delicate balance of family income was replaced partially 5y
 

limited, high wage factory employment in other parts of the country.
 

Families of advanced age and non-transferable skills suffered declines in
 

employment, forcing further migration of mobile members. 
 Thus,the success
 

of "promoted" industry and of government construction programs gave rise to
 

the illusion of rising real 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 statements beg the entire question of the
 

mechanism which propelled the emigration, and at the same time, brought
 

about the absolute decline in earnings 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 island 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,
 



these activities no longer proved profitable, one is impelled to ask whit 

were the specific policies which brought about the change and how they
 

could have been altered in order to preserve domestic employment.
 

I suspect 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 forego 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 population 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
 

,iought which would not disturb the traditional sectors. Thus the political
 

impasse was sustained, the U.S.-owned sugar companies were not antagonized,
 

and the industry faced a "natural" decline in the absence of more active
 

intervention.
 

This course of development -- the seeking of industrialization rather 

than agricultural reform -- amounts to backing away from a revolution 

rather than the "administration of the revolution," (Goodsell, 1.969). The 

decision, then, resulted in a shift in the mode of prodLction 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 change from
 

land extensive to mechanical factories, the scale of productive units was
 

reduced, altering the competitive position for collective bargaining under
 

the tripartite arrangement, and left the government and public more in

fluential forces for sustaining wage increases.
 



We thus encounter a r-ajor contradiction between income maintenance 

and job maintenance. In a society in which work itself is taken as the 

most important factor in the determination of each individual's position 

in society, it is not enough to say that "per capita income" has risen 

substanti-ally while employ.ment has barely advanced with population increases. 

The ability of the unemploycd and of those outside the labor, force to 

support themselves through extended family ties or transfers from other 

r-egions of the U.S. may be indicative of the divergence between the success 

of the industrialization and the actual historical process of employment
 

displacement. Since the inability of the 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 creation. it is this task 

to which we now turn. 



II. Activities
 

A. Overall View -- Summary 

The overall set of activities comprehended three major fields of
 

endeavor in this study of Puerto Rican industrialization. The first in

volved the design and specification of a multi-sectoral model of the Puerto
 

Rican economy. The design of the inodel required that bodies of data from
 

the pre and post industrialization process be examined in order to 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 out the sources of job displacerncnt and creation specifically
 

by sector, oc..upation, and sex, during the process of rapid economic growth.
 

[See Appendix I for a detailed methodology.]
 

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 measurement 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 economy. 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
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maintained by intermediate imports to the neglect of a strong dcmestic 

foundition. (Sce chapter II of the Progress Report for triangulation and
 

evaluation of input-output tables for 1948 and 1963.) 

The third rrajor activity involved in this research endeavor involved 

the tenting of alternative pa~hs and variations on the growth of the Puerto 

Rican economy. Based on the structure of the Puerto Rican economy in 1963, 

we proceed to ask a number of counter-historical and projective questions 

which emLody alternative approaches to development. The first path is the 

continued growth of the export-oriented economy through 1980, altering the 

gains of productivity. A second major path involves 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 persona. income
 

on economic growth. Both conv-ntional wisdom and a number of economic studies
 

of Latin American countries (Cline on Mexico, Argentina and Venezuela, 1971;
 

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



income of the io-:er classes mFht retard growth or at best, have a ncutral 

effect on the ecor,otny. The major ep> riment perfo :1ed here includes three 

variations. 
 First, the entire naticnal income is allocatcd to a certain
 

"standard" consuption characteristic of the middle or average income class. 

Then two extre;cis are attempted: the "poorest" consumption pattern is
 

imposed on the nation, then the 
particular income expenditure pattern cf the 

upper most class is "imposed" as the national norm. in this way, the 

domestic multiplier effect of particular patterns of demand are evaluated
 

in terms of the national economy.
 

B. The Characteristics of the Model
 

The model developed in;.his 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 1948 and 1963 independently. These tables have been
 

extended in such a way as 
the income flowing to families is oistributed by
 

the size of income, attributing family income to the sector of employment
 

of the head of the household. 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 each income class or have tended to apportion
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the indu'trial co,-,iosition of broad groups of consumer purchases. It is 

the iuiiqueness of this model and of the basic detail of the Puerto Rican 

data which has allowed us to convert budget studics of individual family 

expen4itures into commodity and industrial breakdowns which correspond 

directly to the inter-industry structure. It is hoped that with the degree 

of accuracy and prcicsion "n the estimating procedure and in the inicial 

data that this model could capture the full effects of changes ini consumption 

patterns and in the standard of living on the dcmestic economy. A major
 

effort was devoted to the processing of the household expenditure survey
 

in pursuit of this accuracy. 
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III. Results 

A. H-istor-cal Model of the Limits of Job Creation 

A bri. f glance at the magnitude of change between 1953 and 1963 in
 

the econom~y gives us some idea of 
 t.. limits of the industrialization as
 

a path of development. In this analysis 
we shall attempt to attribute the
 

weakness of job creation to several distinct 
sources in order traceto the
 

influence of each. A technique is employed in 
which the two complete 

economies for 1.953 and 1963 are constructed in co)nstant prices. 
 For each
 

year, the manpower structure, size distribution of income, input-output 

flows, and vectors of final 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
 

employment and income "accounted" by the hypothesized substitutions will
 

be estimatcd. (Sem Au;cndix III 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 in 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
 

IThis 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, 1970) in evaluating the hypothetical material input

requirements under chanping levels of final demand.
 



fallily incor-3.
 

How much more e:',ployment could have heen generated had the econc:ic
 

structure bc..n "frozen" at its 1953 levels of efficiency and inter-iadustry 

structures, )u! produced enough to eet the 1963 level of final demanI? In 

effect, we are a!,king that the "old" pre-indusrrialized eccncmy deliver the 

level and mix of output demanded in a later decade, as if techrological 

change and .rtoductivity had been prohibited. We find (col. 3) that total 

employment would have risen from 54,499.to 1,006,1140 due to a straight 

forward increase due to changed in level and composition 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 hasket of goods. 
 (lines 12 and 1.3,
 

col. 1 and 3;.
 

The second experiment (col. 4) 
assumes that the manpower 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 that 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 allow us to separate the differential impact of "modernization" 

in the three segments of the economy. The higher overall employment under 

the "straight growth" case highlights the "potential" employability which, 

http:54,499.to


-12

in some ser,se, could have sustained a larger island population. 

How much reduction in crpToyment was due to changes in productivity 

alone? !,c 1953 levels and mix of output (col. 5) 1963 levels of productivity 

would havc resulted in a 20-J dccline of emn.ov.-!ent and a further increase 

in male cver female orportunity. This last e:periment is a mirror of 

column I, the previou, ex:Deriment w.,hich applicd 1963 input-output technology 

and growth to 1953 prcductivity. These two si,.'ulations give us the full 

range of the impact oL emDloyrnent 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_",-atri*xE, 'P usower. 5 Income Di ,tribution Coparison for 1953 and 1963" 

rows l-.3 : Occuational. types for men and women: professionals, manaeyc1,, ,
clciical, slt'Qs, crafts, operatives, service, laborers, & "not reporte 

row 19: 	 Tot;jl emplCy;jent. 

row 20: 	 Ratio of male/fEcmale employment. 

rows 	21-35: 
 The share of persons in each of the income classes. 

rows 36-10: 	 The share of income received by each of the income classes, cumulated. 

Thus, rows 21-50 give the information for Dlotting the Lorenz curve 
for income distributions. The Lorenz curve is summarized in the 
following stxnmary measures: 

row 51: 	 Kuzrnets coefficient ir the sum of the absolute differences of the
 
shares of income and 
 the shares of familics receiving the corresponding
incomp share. The coefficient ranges from 0 for rcrfect equality to 2.0(
 

row 52: 
 Gini 	ratio, ranging from "0" for perfect equality to "1" for maximum
 

inequality
 

COLUMNS:
 

1: 	 Indicate-5 the employment and income distribution for the economy in 1963.
 

2: 	 Indicates results for the 1953 economy.
 

3: 	 Indicates results for (T) 1953 Technology (input-output table)
 
(W1) 1953 Manpower (labor coefficients)
 
(Y) 	1953 Income Distribution
 
(D) 	given 1963 level and composition of Final
 

Demand.
 

4: 	 Indicates results for 1953 Income Distribution (Y)
 
1953 Manpower (M)
 
given technology (T) in the input-output
 

table
 
1963 Demand (D)
 

5: 	 Indicates results for 1953 Technology (T)
 
1953 Demand (D)
 
given 1963 Income Distribution (Y)
 
1963 	Manpower (M)
 

Column codes: 	 T inter-industry technology.
 
Y income distribution to families by sector.
 
M manpower coefficients: full-time employees per output by sector
 

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



B. Proriuclivitv Ch, n:-c Durp r Cndutria~iz:iton 

1951-19,3 M-.npower Cc-q),ri5sons: 

The iMpact of in(Iustrializat ion is distinctly demonstrated 

in chanO: in Ma nCW C utilization. We hypothesize increasing productivity 

of the labor force, as dc;onstrated by a chnnpe in the occupation distri

bution of thc labor force as a shift toward higher skill levels. 

To evaluate the impact of macro economic variables on the develop

ment and coi,,,osition of the labor force, we have relied on two rather basic 

measures for sectoral a ' occupational distribution of lic labor force. 

The first .isa measure of productivity, defined as manpower per dollar of
 

output, and measured by the relative difference of production between 1953
 

and 1963 weighted by the sector's (or occuLation's) share of total man

power. The second measure is the relative difference of manpower flows be

tween 1953 and 1963 weighted by total employment of the sector's or
 

occupation's share. What is importa:it is the comparison of the two, w:hich 

yield the following possibilities: 1) an increase in productivity accompanied 

by an increase in employment, indicative of a i.owly developing sector; 

2) increasing productivity and declining employment indicative of a maturing 

industry; 3) decreasing productivity and increasing employment which might 

indicate sectors absorbing unemployment or engaged in producing social 

overhead capital; 4) f'.nally, 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
 



from the e:-.,ann-ion of the monetized sector of the economy, or in other 

terms, the c-rrnizcd ,::painoion of ihe commcvciJ.l sector . The con

struction sector show.s s.(gns of s4,nificant, chough less dramatic changes, 

which may l- attributed to the construction of new hotels and hcmes as
 

well as thu r;ore obvious construction of manufacturing and distributive
 

FacilitieC . The incrC.:sing productivity of the personal :rervice sector is
 

more difficult to inter-pret, though the incrcaing employnment can easily he
 

attached to rcpercussions of a developing middle income class. 

The second category of maturing or transformed sectors is delin

iated by and confined to the agricultural and textile and apparel sectors.
 

The agricultural sector's dramatic increase in productivity and equally
 

dramatic decrease in cmployment illu,-trates the sharp transformation of the 

agricultur'al sector, which reflects 11he destruction of the low-productivity 

sugar econcmy and the moderate shift to higher productivity dairy enterprises. 

The textile and apparel sector, 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 employing more
 

people at lower levels of productivity. This is part may be explained 1,
 

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
 

conventions as well.
 

The picture that this data conveys is that of a small country
 

experiencing a modicurm of industrial development, with the greatest impact
 

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



The low profile of trz.ditional industrial development in the overall 

indicate the "mnitations of Fomento's industrializationuic-ure lerg's to 

schc:ma. BuL hefore beg±jnning to draw any fi'm conclusions, it might be 

L side of this picture, i.e., industrializationsuseful to lock ate O Ier 

impact on thc occupational distribution of changcs in productivity and 

employment. 

which provides us with an occupational
Looking at Table , 

breakdown of rol.tive changes in employment weighted by total flows, we
 

laborers managers and femalefind a significant shift away from male and 

operatives toward male operatIves, craftsmen, salesmen, clerical men and 

The shift in men
professionals, and toward clerical and professional women. 


results from the move out of agriculture and into the trade, construction
 

other hond, are moving out of theand government sectors. Women, on the 

non-factory textile and apparel sector and into government (teachers and
 

welfare workers), commerce and other service sectors. 

The changing occupational comosition of the Puerto Rican labor 

force suggests a slight upward movement, in the skill component, though
 

heavily weighted toward service rather than industrial skills. This con

fixvs our earlier notions of a rapidly transforming economy initiated by 

some industrialization, but primarily organized around service rathier than
 

production industries.
 



I.-

MAI!OF;F.R: 53-63 CC)!.PA,TSOIIS 

WEIGHTED !'LOWSR.LATIVE DIFF .C.S BY LA.R 

FIo;s Coef 
by by 

Men Occun Occur) 

I. Professional 	 -.165 .0012
 

2. Mana~erial .045 	 .130
 

-.170 .017
3. Clerical 


4. Sales 	 -.149 .044
 

5, 	Craft -,239 .087
 

-.259 .093
6. 	Operative 


-.145 ,022
7. 	Service 


,696
8. 	Laboring .249 


-.014 ,0004
9. Not Reported 


Women 

10. Professional 	 -.118 .006
 

11. Managerial 	 -.036 .001
 

-.254 .016
 

-.070 .0014
 

12. Clerical 


13. 	 Sales 


-.026 -.00005
14. Craft 


15. Operative 	 .288 .0762
 

16. Service 	 ,086 .0241
 

17. Laboring 	 ,014 .0002
 

18. Not Reported -.033 	 -.0003
 

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

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



MAr; O;IER: 53-63 COMPARTSONtS 

FrTATIvT- . .,-CS ,EISHTED BY LA"OPR FLOWSDI..'. 

Flows Ceef 
by by 

Sector Sector
 

1. Agriculture .520 .720
 

2. Sugar Mill -.036 -.003
 

3. Other Fcod 	 .031 .006
 

4. Textiles & App. .270 .068
 

5. Wood Furn. -.017 .0004
 

6. Printing 	 ,008 .0006
 

7. Chemicdl 	 -.006 .0007
 

8. Non-?,!etal 	 -,020 ,0004 

9. Metal Match. -.148 .0014 

10. Other ianufac. -.102 .0033
 

11. Mining 	 -,020 .0001
 

12. Construction -,216 ,060
 

13. Trade 	 -,420 ,276
 

1.4. Transpcrt 	 -.076 ,0184
 

15. Co-mun. 	 -.057 ,0003
 

16. Fin. Reals 	 090
-.. -.0009
 

17. Personal Serv. -.057 .102
 

18. Business Serv. -.096 .0015
 

19. Hotel 	 -,098 90051
 

20. Utilities & San. -.036 .0014
 

21. Public Adniin. -.368 -.109
 

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

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



•:":....... .,I.'Or'OUTPUT COEFICIENTS 

BY OCCUi.'1 W".... 1 1 TOTAL XANPOER FLOWS 

1953-1963 

MEN : 

Professional 

L-___ Managerial 

Clerical 

LI__ Sales 
Craft 

Operatives 

Service 

Laborers 

Not Reported 

WOMEN: 

Professional 

Managerial 

Clerical 

Sales 

Craft 

I - Operatives 

F- Service 

Laborers 

Not Reported 

.6 .5 .4 .3 .2 .1 0 -.1 



RELATIVE DIFFEI.E!KCE 1111 ,,A:IPO;.,R BY OCCUPATION 

';EIGHITED -,,Y TOTAL EA:I.i!'OWD'ER rLOWS 

1953-1963
 

Pr ofessi onal 

Managerial 

Clerical 

Sales 

Craft _ 
Operative
 

Service 
~Labor 

Not Reported
 

WO-EN : 

Professional 

Managerial 

Clerical 

Sales _____ 

I" 
Craft 

(J0erat{v.__ 
j 

Serv ice 

Labor 

Not Reported
 

.3 .2 .1 0 -,1 -. 2 -. 3 



REi:IA'IDI rT:.:r IN 'IAOWER DY E!-CIOR 

WEItHTED BY 'TOTAL r ',R PO,, 

1953-1963 

A' i, culniue 

Sugar ?.!ill 

Other Foodri 
ITe::tike & Anparel 

Wood Furniture j
 

Printing
 

Chemical
 

Ion Netal 

Metal & Machinery 1 
Other Manufacture -

Mining f 
Construction 

Trade 

Transport J 
Communication _-

Fin. Real Estate ]
 

Personal Scrvice 

Business Scrvice 4 
Hotel _ _ 

Utility & Sanitation
 

Public Administration
 

.5 .4 .3 .2 .1 0 -.1 -.2 -.3
 



RILATIVE DIF ,L'J?,CEOF .: ,O.:-/,01' GROSS DO!:STIC OUTPUT 

BY SjC'J.0R W.... BY TO''AL '. ...PO ... 
.. 53-3.963 

Agriculture 

Sugar Mill 

_ Other Food 

Textiles & Apparel 

Wood Furniture 

Printing 

Chemi cal 

Non Metal 

Metal & Machinery 

Other Machinery 

Mining 

Construction 

4 Trade 

f Transport 

Commun i cation 

Fin. Real Estate 

Personal Service 

Business Service 

Hotels 

Utility & Sanitation 

Public Administraton 

.7 .6 .5 .4 .3 .2 .1 0 -. I -. 2 



We-iEhted P'elative Differences: Coefficients 

purpose: to dCvise a .'r,,rue tha Will demorlrate the impact of 
tt*JI:molcgIcJ. C:an;e on ]a-or"e ic.,'e of Puec(to kico. 

aece,', !ng t:;e I::.,,/"M outpP.J as a c',uce measure 
Of p',ductiv ,y, the '_J t ddiffc.-*,,ice-e between 1953 arid 1963Will ve u_ , .u.. of -the chan.,_ "i nrcduct-ivity beticeen 
the two yeai s wi-.hout ov tr: de...-gc;.urt*..of new 
sectors. Tc c v,;,.ie t i:r.ac t t!: tis chitnoe in producri
vity had on . lahor crc.c! we w4'0 t the productivity change
by lhr s c to,' %.. ra e ..re of the -a.. r force for 1953 and
1963. The sae:,,e was done for manpower/$m output by occupation. 

ihi63  *i 5 3 ni1x _7,53 + ni.6 3 n. 
f.3 +n 	 N .1 1 Wi63 i53 	 53 63
 

2 

reduces to 

2(ni63 - 1i53 
 ni53 + 
i63 
ni63 + ni53  Ni53 + Ni63 

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

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

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

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



Technical te: Definitions of Felative Differences
 

Weightqd r.,iativc differences: flows of inanpower 

purpose: 	 to demo ".r.,m each ,ector's (or, occupation's) contribu'tion 
(positive. o.nnyat~v:.) to the chcmte in cr'N;lovment betecen 153 
an.1 1.963. Th'is in turn can he c(.:-.uLed theti weightcd reJative 
dcffee:ce of coefficirrnts to DnrmDoint the sources of crnJlc',nent 
cieaicon L',Ia lor c.:',placement ove±, the zen year period. 

The relauive differenc-,, of the mampower flow by sector 
(occupat.ici) is weiehled by that ecroI's (occupation's) share of 

the mean toia). labor force. This may be stated algebraically ns: 

hi63 	 - ni 5 3  ni53 I hi63x2 
2 

hN53 	 + i63.
 
2 
 153 + N63 

2 

which reduces to:
 

2(n -n )
i63 i53
 

i53 + i63 



Iii. Policy ;;)]'cat~ons 

A. Alterri ve7 Pal.;:I Export Development Versus Import Substitution 

The "succc. :." ef the c:.:!.ort-pro:,,,t rg indusrLajlizatlon has resulted 

in cbma+e in the cc-ptositiona 7g::Scri- of the Puerto Rican la.b-or force 

and out~mt. 


adoption of growthL policis of other 


the- cconc-y ', , Furthcrmoro, tie potential for the flexible 

than export development may have been 

reduced by virtue of the choseri strategy. The goal of this section is to 

exmainc the consLquences of the export-led industrializ.ation as a path to 

dcvelop:-cnt and cnnpare its succeosscs to some alternaltive strate-ies which 

might in the future bc selected by Puerto :\ican policy makers. 

Our objectivc first is to evaluate !he employment acconplishrients by 

comparing the actual trajctory 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 been followed?" Since the actual set of 

policies are embedded in the input-output relationships and in the occupa

tional dis-tribution of our simulation model, we shall alter some of the 

historical "choices" and test out the conseqiences of those choices in terms
 

of employ:ment and income. (Th. 
 mechanical operations involved in these 

adaptations are described in the technical appendices.) 

1. Couni erfactual Results: 

We proceed by asking two counterfactual questions in detail: first, 

how would the economy have developed if, while pursuing export promotion, 

an attempt had been m-ade to constrain the growth of imports? Secondly 

what would have been the furthar implication on economic growth of a more 

aggresive policy of income redistribution.
 

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



varying degtrees of excc;( taces on celected cc.:.iodities, as has customarilv 

Yccn applied ( I luxury ;;ocds and consumer durables for the purpose of 

raising revenue. These duties, hoCever, could be applied in order to encour

age the do02;t',Ic producLion of a -nuhcrof traditionally imported goods. 

While these po];cies might result in some short term rise in relative prices 

of domestically produced goods, the model will test only for the net income.

gerierating elfect of import substitution at competitive equilibrium prices. 

2. Import Subc:titution:
 

In dev!oping a set of import substitutes, we assumeA first that the
 

government was able to develop a program to reduce the household sector's 

consumption of irports by 20% while imposing no restrictions on interindustry 

procurement. This resulted in an 8% increase in national income. 
 On the
 

other hand whon we impose the same restrictions on inter-industry procure

ment as on household 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% greater than
 

the 'actual' pz'og,'am. 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 

,withinputs from the mainland. In this experiment attention is focussed on 

the agricultural, foodstuff and tcxtile-apparel sect.)rs. 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

umption for sectors I through 13). We further assumed that inter-industry 



procurem,:,ir of goods fz om thesep i.," sectors could be no more than I0% of 

uhat it had ,.-cn (i.e., a 90,, i;:nc,.t substiLutic,n of intermsdiate d2T:.,<nd for 

sectors i .. -.u,,h 13). *r~re was no alleration of the .r.''ort-domc.scic mix 

. ecton..in the rc: cing This ,.o:ciment re:;ulted in a ].' u;e year rrowth 

of national. Tcc'ne a]::,ost ident-icnl to that g.-ncrated by 200 overall irtport 

redlction c,,e, ar in between 2" and 27* spurt of gro:th. 

Input-output siiiu]ation iin-po.ses a static quality which inhib- the
 

demonstration of the full negative and po Itivc impact of the above experi

m ents over tin:e. Thus the imbact that the imprt substitution schemes had 

on the base year 1963 is identically mirrored in the annual calibrations. 

Nevertheless, the drainatic results of both the 20% overall and select

.import substitution scl,emes on national income in the base year is highly 

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

rationally-selected mix of export promotion and import substitution. 

3. Income Redistri-ution: The Egalitarian Society with Different
 

Consumption Patterns
 

On thj. 20f) import su)stitution model 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 similar 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 degree to which the mean income class
 

characterized the overall consumption behavior of the Puerto Rican population.
 



In scnarI ex;per-' ,.:t , the c' :nnditure p'atterns of .owe!;t (clasrs 1) 

and th: "cr:e 0rhest ((lasscIasS;es 15) wcre imposed cn the porJu]at-jon
 

while :-.nta)ln i,. e olita-IZm of man 
 ilcoMe level for all faijlics,
 

This cz: c1:-.'.nt : fc'mcd 
 in order to tcst the sent-'itlvity of the econc:.,y 
to the oIflotation of 147.,ily e:'-,cnditures l".t-;cn differelit sec-ol,,; while
 

r:aintr,, 
 Li sa, qe level of fi ily sBerdi g. By adopting the con.-;i.-rtion
 

pattern cf t.c lowc!':t inccme cLIF-s 
 as the norm, nationl. income rcse by
 

261 over 'actual' praejL'u, 
 which was only 10 higher than the "cla.s 5-' 

experiment and a sljh-cly lower incrcment than the program of 20% ovcrall 

import sul)t-ctution w-hitout altering the income distribution. When the 

consumption pattern of tlhe highest income class (15) was imposed on the 

egalitarFin society, national income fell but only by fIve-tenths of a 

percent frc, :,e 'actual' level. These results suggest that the level of 

economic ac!..ity is nct significaritly affected by income redistribution, 

at least as a consequence of the static effects on domestic consumer demand. 
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Ro;ujtc of !ipo,'t u.:t~tuticn an-2 Iconc 
Rc-distributi i Schemes 

E:LP.OYM1iT 
Scheme: total cap. absolute inc. 

('000) ('000) 

actual 715.5 .... 

20% i/s MiCon only 774.2 58.7 

20% i/s HCon & Interm 900.1 184.6 

Select 919.3 203.7 

20% i/s overall: 

i/rd #5 cp 1 881.1 165.6 

' i/rd ,.5 cp 5 892.5 177.0 

i/rd #'5 cp 15 896.5 181.0 

PER CAPITA INCO:1i 

Scheme: p/c income
($) 

absolutc inc.
($) 

actual 1,357 

20% i/s IliCon only 1,467 il 

20% i/s 1IlCon & Interm 1,720 364 

Select 1,710 354 

20% i/s overall, with: 

i/rd #5 cp 1 1,727 371 

i/rd #5 cp 5 1,703 346 

i/rd #5 cp 15 1,687 330 

percentage inc. 

('000) 

8.2
 

25.8
 

28.5
 

23.2
 

24.7
 

25.3
 

percentage inc.

($) 

8.1
 

26.8
 

26.1
 

27.3
 

25.5
 

24.3
 



Value Added to Families 


National Income 


Number of Persons
Supported 


Per Capita Income 


Household Consumption 


Imports 


Kuznets Coefficient 


Gini Coefficient 


Various Resulzs Generated by Alternative Development Paths
 

1970
 
Calibrated 
 20% i/s + T.*-... SELECT i5 

3,347,782 3.620.516 
 4 ,2'45Coo 
 4,220,3u7 4 74 

4;349,773 4,695,376 5,497,695 5,452,236 5,486,441 


3,924!125 4,239,226 4,£52,625 
 5,003710 4,702,76i 

1,356 1,467 1,720 1,710 1,727 


3,224,168 3,485,475 4,082,733 4,075,251 
 4050,727 


2,131,029 2,077,751 
 2,U58,32 9 2,126.150 2,507,474 


70.613 
 70.687 
 70.665 
 71.116 
 0.0 


0.466 
 0.466 
 0.466 
 0.470 
 0.0 


,2201093 

5,438,623 


4,651,125 


1,702 


4.002,253 


2,446,798 


0.0 


0.0 


1r 

4162,326 

5 !02 3 

4,605, 3
 

1,635
 

,51.322
 

2,378,187
 

0.0
 

0.0
 



Employment Generated by Alternative Development Paths
 

1970 
Calibrated 20"0 i/s + INTERM SELFCT i/rd jl i/rc #5 i/rd #15 

!C70 
Adjus-cd 

Men: 
Professional 

Managerial 

Clerical 

Sales 

Crafts 

Operative 

44,961 

111,378 

51,111 

73,994 

118,468 

111,395 

47,768 

122,713 

5Ui ,610 

82,694 

124,088 

120,917 

53,985 

147,405 

61,908 

103,OLG 

138,325 

..6.033 

532059 

150,8U0 

60,880 

100,749 

137,106 

144,687 

45,883 

152,575 

60,282 

104,167 

139,527 

133,128 

52,798 

147 041 

61 ,429 

102,658 

137,88 

, 

60,195 

138.664 

61,93 

98,917 

134,847 

3 31zC7 

36,720 

57 9 

40,E75 

52 92' 

88,179 

Service 

Laboring 

Not Reported 

55,591 

249,004 

7,449 

59,136 

270,674 

8,043 

66,350 

311,481 

9,318 

65,424 

347,583 

9,436 

57,874 

345,739 

9,074 

64,771 

312,519 

9,235 

72 ,494 

272,216 

9 329 

L5,728 

97,828 

5,.3 
Women: 

Professional 

Managerial 

Clerical 

Sales 

Crafts 

Operative 

Service 

Laboring 

30,887 

11,802 

54,898 

15,449 

3,844 

72,521 

46,251 

4,139 

33,078 

12,949 

58,984 

17,369 

4,227 

79,099 

49,630 

4,533 

38,409 

15,492 

67,213 

21,925 

4,925 

88,114 

58,334 

5,229 

37,455 

15,269 

65,783 

21,345 

4,911 

88,819 

56,760 

5,847 

24,176 

14,831 

63,590 

21,752 

5,001 

91,630 

34,272 

5,850 

36,018 

15,296 

66,409 

21,832 

4,927 

87,781 

53,436 

5,233 

51,83G 

15,770 

65,956 

21,172 

4,759 

95,910 

839933 

4,595 

26,528 

8,82 

44,305 

10,7S5 

3,069 

59,276 

J9,723 

1, 96 

Not ReDorted 6,998 7,568 8,790 8,995 89533 8 ,02 82832 49739 
Total 1,070,144 1,157,986 1,346,287 1,374,922 1,317,690 1,334,941 1,340,862 715,496 
Men/Women 3.3 3.3 3.4 3.5 3.9 3.5 2.9 2.C 

Note: 
 The number of people employed were generated prior to the adjustment of the rodel for chr7-s
labor nroductivity. Thus t deve... 
:n
 

e'-'Fioymnt -b represe.ted in cou..
generaed 
 .-gni ....on ..... .cs
eIOyMent generated. 'hee =.s. .ovcateent r.njce ..tcan be Cen y coparin columnwithi 1 1 9 7 0 ca bratd"column 8 "1970 adjusted." UnTil new e--plo--cnt data is generated this table provides the re ler witha icture of tke relative......... r--r-- re 
u..tig from the alt'rnative devclc:-.-.nt .- :i. 
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KEY TO CODES:
 

ColuMn 1: "1970 calih-rated" indicates 970 econov as results from the calib;ation of exoFenous demands.
 
Colur.n 2: 
 "20% /s" indicazes 20% i::.cort substitution of household demand; that is, a rcdu -onIn the inzcrt content of consur-tion bv 2%. 

Column 3: "+ INTlR" indicazcs a 20n o-craLl iT: ort rubt-zuticn; that is, a 2C reduction in theimport content of in:ustry inputs as as a mport subtitution 

Column 4: "SELECT" indicates a profram of select 

u c--hou-ehold demand. 

i.-pc'rt suLbstitution in the acricu':cra: c :.and cjonrin- scorers (sectors 1-13): 1,9, ir.-ort substit- of ::c. :hzl -. :-_. a-l
hevcra!es and clothing as ":-li as a ir -3Cort su:--u-ccn of-.: - i-or in--cr-t~ in~utS Cf =rrioultural n l-hn w~r~ nooris~b:~n

Colurn 4 should be cc,-zarcd with c c.,mns 2 and 3. 
r-s.-, 0_' 

Column 5: 
 "i/rd I!!" indicates a 20 overall impor . "stitu-ionas Ifn co2-inn 3 n::e asunptiOn of e:nsitOr;ana a rhe yn'a families are i.n th: 'mc& (incone class 5) and the con';uz-tien natcrn of the o;..:c. incone alas (class 1). 

Column 6: "i/rd #5" indicates the a:e a:. colun 5 except that the consu.tion pattern of the mz-nincome class (class 5) is imposed. 
 t a 
Colum-n 7: 
 "i/rd 1115" indicates the same as colu. 5 except that the consumntion rattern of the hi hest 

income class (cl.- ) 

Column 8: "1970 adjusted" results of calibration from 1963 to 1970, 7here the em'-lo-,ent coefficient--s 
were adjusted for changes in productivity.
 



.TheUI~ Te';tin,71uz- of rializat~n olicy 

B. E !ly:"nt Projections for l980 

If Puc'ro :. co cont'nue,; prcr<g over te co,:,.rg dcch as it did 

in the past ecde what will. be the kcvel cf e..loy.ent by 11%? FurIhCr

movc, what eff'c%will con tinued Erc4tlth have on "he occulpaLional distribu

tion of the Jizor force? 

These serics of exi n.iien.s was devised to as st in the prediction 

of the continuation of curvent growth polcies on the society. The model 

here is essentially an exte'nsion of a final demand model, in which the 

levels of export-s and exogenous investmcnt are predicted into the future. on 

the bsis of cuv'rent trends, and their cffects on inter-industry flows, 

employment, consu.mption, and the consumption feedbacks which are captured 

within the economy. 

Vrow sensitive are the levels and "Lypes of employment to the particular 

mix of exogenous demands? Does the society have much of a choice in its 

ability to create jobs for an 
increase in population?
 

The calibration procedure of the model was undertaken at 
first by
 

a simpJe projection of total annual employment by separate industries from 

1963 to 1970 by means of applying those segments of final demand which are 

2 The key assumption of the medal built into the fixed coefficients 

is the infinite elsticity of supply of labor for different skill classes. 
This may not be to unrealistic, given the availability of a mainland 
managers and the return migration. lNo attemnt in this study has been made 
to evaluate the lopact of :c-ge differentials between mainland in attracting 
or severing jobs;. Thus the mc.el is for all purpo-es demand-run which assumes 
that labor is trained and al-nears instantancously in order to fill the 
positions that have been created Ly the alternative "paths." Thus the overall 
view taken in the model is tL.,t the ,,articular set of promoted industries 
generate jobs directly and indirect!,, and the full impact of predictions
along this line Must be estir..ited to give a realistic view of the structure 
of jobs in the next ten years. 
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con:,idcered to .- excgcnou to the cconorny. The di.crepancies between a
 

*:J. t. nr&iCt'.n :,o',Acnt actual in
,.st7r. of alld ci. loy,.ent tI-ose 

ycar:;, ' ';:':,x,! to c. C.'s in r-iocluctivity :t6en 2%3 and 1970. 

"Yihc r:'er] atcd o;.cnz wl.ich for increasing.' ny fzC 1-970, accounts 

1.Todu/2tivtt,,, Ch WithW 2 Pr'cent c a.ctual c:,.ployment by rector during 

the '.!..t yez", .:,iod. U, i ng thc:e averages of increasing productivity 

an. f':nling t!.' dur5nTW thif.; perilcd c-::ogenous finajl demand .rew at the rate 

of 12,7' a y,,.),, we chose tL'e altorunatives for the overall growth of final. 

dc,%.and, 1980.-I: a.ss than the historic rate of gro,:th (10% a year) which 

generated an employment level of 829,000, 1980-11: the historic rate of 

gro t-h (12.7 a ycar) emnployJ.ig 1,Onit,oO0, and 1910-11: greater than 

the historic rate (15", a yeza.) with J.,351,000 employed. The employment 

genera-ed by hc assumptlon; can be ,;een in Table columns 9-11. The 

annual rate of g .chh of total employment resulting from the three alterna

tives are 1.6%, 5.3% and 9.0') respectivcly. 

We then cho,;e to alter the major components of exogenous final 

demand in order to judge the sensitivity of the economy to different levels 

which m:y be effucted by policy, namely, construction investment and non

govrn;r',nt exports i:hch together account for almost 70% of exogenous final 

demand. In these projections we let all other components of final exogenous 

demand grow at the overall historic rate (12.7'u) while permitting either 

construction investment or non-government export to grow at a rate of growth 

different from the overall historic rate. In the first case we assumed
 

that the construction boon vhich highliF-hted Puerto Rican development in 

the lrJ0's continued at its same pace (16.7% a year) and then we projected 

an intensification so that the sector reflected an average annual rate of 

http:emnployJ.ig


grofw:h of 20g. The rc'ulc, are r.-.c::rded respectively in 1930-I" and -V 

,n the sab . , and tc n avera, e r.L. annum emplo,ment '. owlb-;:tzw 


ratc of 6.f'. -in 7. - r'v-,ectively.
 

.ina~ly,, ;we assu::,c that acccl,-..,ted exporc .rcmoticn .is pursued in
 

add.icion to tI. historic ,_,.]y grow~ig construction boom. 1':hcn the demind 

for e.:ports :'rpojected at its his ., ic rate (11.6% per annum) it gcnri Les 

of inannual acra;o, rata icsec,,.ploy.ent of: .5%. On the othe r hand 

iwhen we permit e:.port demand to grow at 14% per -%num over the decade of 

the ;evonties, an aver-age annual rate of growth of employment of 6.2% is 

generated.
 

What do these alter-natives demonstrate? F.irst, they provide us with 

a measure of variability of- the level of employmcnt that might be expecLed 

to prevail in Pcrt 'Rico by 1980. I'vedicted employments ranges from 829 

thousand to 1358 thousand people, which is encompassed by the high and low 

histor-ical paths. Less obvious, but more interesting is the fact that while 

construction investment has historically (i.e., between 1963 and 1970) 

grown faster than exports, and has been r'espon:ible for the generation of 

greater absolute employment, therc is another side to the picture. If we 

compare the additional dollars of final demand with the employment generated 

for construction investment and non-government exports, while holding all 

other variables constant, we find that over the period from 1970 to 1980 

one million dollirs of additional construction investment generates 68
 

jobs while an additional 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 different number of jobs. However, if the job creation is 



stated c. "o ia!.gc )., then it s su -estd that e:.nert pro:motion
 

offer a 'i,"cr inft.l .;uithipl tnnhpoy-ei[ invest- dc, : construction 


uent, and i2,cad-r -.
s ured lo rq-ard th? articuL r composition of skills 

and occu,"' as ,, eof ;:Lt -lc c.1',er native societies 2ookliI1 


like in - of euiLy and rc.ig-e of .1cc:.,es.
 

Whlc drevelc:.,-nt strategy 
mut nece,,. !rlly be oriented at ICasL in
 

part toward!eCloyr.'.ei ccation, at the same time policy makers 
 cannot
 

ignore the 
nccd to incrCase the skilJ 1 component of the labor force. On 

this basis -t is us.eful to consirlkr the impact that the alternativo growth 

paths arc projected to have on the cceupational distribution of the labor
 

force. 
 This is demon-; trcited in Table 

First :e find that the historical overall rate of growth and the two 

variants (l,:':,s than, and greater than the historical rate) generate aJ:,ost
 

identical occeu-ational distributions of cmployment. 
However, compared to
 

the 'calibrated' 1970 dis,;tributicn, tie 
changes are striking. The most 

significont change is the sharp fall in laboring men and somewhat smaller 

decline in manageria] men, which is associated with a further deterioration 

of the agricultural sector. The slack is taken up by service men and
 

women, and by women operatives with some additional increase registered by 

the more ski.led clerical and professional women and professional men. 
The
 

net effect is a relative increase in fcma:.e employment as shown by cona 

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.
 

But most important is the continuing growth of service sector employment 

http:eCloyr.'.ei


roKatIvr! In Wchnr cr-,it'ons,
 

The r,:'tzuct ',-
 corn a ~ be geneiates 1jhcted, lesssliri:tly 


fav rable c: ploymcn- c.:,,.' initez, for wor,.cn, a'scuming no rajor c.::ge in
 

th strucIIL'.,, of joY':, (c o Lc the 
lJ ',)stori c'..'ojecticon of the 

o-.cupation i t. cf er,,loyMacnt (see '.,h,, ) tl~e rn/.omen Yrtio 

risc.s fr, .'.2.2 to 2,4 ter-y re,'.rcs::,.g the .'qu.uting tiWcnt of halinced 

hi7Loic rcr.h. ThS. r so is ]..ly accct-ted for by th.e fall in i;..:ncn 

op,'.rat~ve ,'d the corcc.aitant risc .n lahoringt men and craftsmen.
 

Altern ,,tively, export oriented 
 groth, as depicted in 1980-VII
 

indicated a slight improvement in the men/women ratio w'hen compared with
 

'historic' c'.:Torts J9300-VI and the -t-rue ' 
 'historic' 1980-1I paths. This
 

tendency cciu be traced to the incr,,nse in female operative and refl.ects the
 

importance of woomen in the export-ori cnted 
manufacturing sectors. 

Two tentative conclusions may he drarn from these findings. First, 
the impact of export p'~o'otion relative to a continuing and intensified 

construction boom, facilitates a movement toward equality between male
 

and female em~poymenc rppotunities. At 
 the same time, export promotion in

duces no dramatic changes on the occupational distribution of the labor force, 

thereby implying no significant changes in the labor forces's skill com

position. 

Second, the data sugests that a construction boom, as implied by
 

thii.s limited (.:periment, iwould have a greater employment multiplier (employ

ment gnuerated per dollar of final demand) than either the historic growth 

or export proootion paLhs. The corro.7ponding impact of a construction
 

boom on occupational distribution is only slightly more 
evident than with 

export promotion. Most disccrnable is a small movement away from more 

highly slilled occupation, from professionals to sales people, and a 



at 1OWC7, 'A-ill lovols crpeclall,, irr-cni, crjjft.,-,,en 

and -:.cn. 



1'[ CC UP'.TCN i'... 

Spec fic t," .. .C."I(: C 

Annual , Rete 
rrojection of Overall x:,rienous Ccnstructi.cc
S-, ...,7 Demand ""7 .si-r 	 t x o t 

19 8-I 	 10.0% 

1980-II 12.7-*
 

1980-Ill 15.0%
 

19L0-IV 12.7% 	 16.7%..
 

1910-V 12.7% 20.0%
 

19EO-VI 12.7% 11 6%¢
 

3.980--VII 12. 7% 11.0%
 

NOTES: + 	a procedural description may be found in the technical 
appendiccs. See 

denotes the historic annual rate of growth from 1963 to 
1970. 
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PERCE::TAGE DISTRIBUTIONOF o y CCUATION 
FOR 1980 PROJECTIONS 

ACrconstruction 

o-	....ngeI .....I boom-

1920-i !980-.II 1980-Il !980-IV i920-V 

5.9 5.9 5.8.8 5.7 
6.5 
 8.56.4 	 8.5.3 6.3 8.4 8.36.1 5.8 
6.9 7.0 7.1 6.8 6.612.6 
 12.5 
 12.5 
 13.7 
 14.8 


11.4 U. 6 
 1.7.5 7.4 7.3 	 17 . 
7.4
8.6 8.5 	 711.8.5 	 6.89.1 
 9.7
7'.7 .7 .7 .7 

4.5 4.5 
 4.5 
 4.4 
 4.4
1.2 1.2 1.27.1 7.0 7.0 1.2 1.26.7 5 
'3 1.4 1.47. 

9 .5 .5 .5 1.3 1.3.59.3 9.4 9.4 	 .4
8.9 8.4 

6.8 6.8 6.8 6.7 6.7.2 .2 .2 
.7 .7 .7 .7100.1 100.2 100.1 99.9 99.9 

52.8 
 09.9 
 65.7 
 77.9 


2.2 2.2 2.2 2.3 24. 

70.612 70617 
 70.66 7.528 70.420 


xzrPromot i on 
1980-VI 
 98O-VIl
 

6.0 5.8 

8.5 8.66.4 6.2 
6.9 7.1 

12.7 
 12.3
 
1. 

7.5 7.28.6 
 8.4
 
.7 .7 

4.5 
 4.5
 
1.2-. 1.27.1 6.9 

1.3 
 1.4
.5 
 .5

9.0 9.8 

6.8 6.7 
. .2 

.7 .7 
100.1 100.0 

45.5 
 61.8
 

2.2 2.1 

70.612 70.622
 



CALIBRATED E.?LOY'M.,;, n" OCCUATION: ALTERNATIVE PROJECTIONS 

adJusted for productivity changes
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The rodel as a %.holemay be sii;rnarized in the following set of 

equations. 

We 	 let: 

(i) capital letters repr'necnt eoefficient matrices and 
vectors of ratios 

(ii) ca)itj.! 
reprc c., 

letter 
ifiow 

superscriptcd 
ma:triccs 

wl.h stars (A* for exaipie) 

(iii) capital letters superscripted with bars (D, for example) 
reprc.-ont i tricE s of means 

(i:) a circ'..lfc>: 
matrix who~c 

(A) over 
diagonal 

a vector name represent 
equals the vector 

a diagonal 

%v) a tilda (t') over a matrix (or vector) name indicate an 
augmeutd matrix (or vector) 

The model was run at two levols, a three-order and a 49-order level. 

The dlmensions written under the equations that follow are the dimensions for 

the 49-order model. The dimensions for the three-order model may be computed 

by subtracting 46 (which is 	 49 minus 3) from the row and column dimensions of 

all. matrices that include 49-sec:or activity. 

A '1' with a set of dimensions written tinder it indicates a matzix 

of ones. 

A total 	flow matrix was prepared:
 

A F 

11 0 

where: 	 A (49 x 49) is the matrix of interindustry flows,
 

11 (10 x 49) is the matrix of value added flows,
 

F (49 x 11) 
is 	the flow matrix of final demand sales.
 

( 	 1)w 1 Ix 

(1 x 49) (2 x l0)(l0 x 49) 



2 

where W is the row vrctor of vn.ue added £1 by inidu;try. 

L.et R be a 3. K 49 vector of ratios of value add d reccivud by 

families to tot;:l va.1: -Idod by i h,.try. 

(2) 	 'f W i t
 

U Y 49) (J x 49) (49 x 49)
 

where Uf is a vector ol value ;,ddcd received by families by indurLry, 

(3) 	 , 4 - 11f
 

U x 49) U x 49M x 49)
 

where W is a residual vector of value added by industry not accruing to r 

households. 

Let D be a .5 by 49 coefficient matrix, each column of which shows 

how income geancrrated in that industry is distributiod among 15 per capita 

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

(4) V D f 

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

where V is a flow matrix of total income received by income class for each
 

industry#
 

(5) DsS V 1
 

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

where D is a vector of total income accruing to each income class.
S 

Let N be a 15 by 1 vector of the number of people in each 
p 

income class. 

(6) ) = D / N 
s S p 

where '/' represents term by term division and B is a vector of income per 
p 

person by incoiie class. 



3 

Let X be a 1 by J 5 vector of ratios of (xp',nditure t o income pr pei son 

for cacl i col.c C-,.ass. 

(7) 	 [ 

(1 x(X 	 15) (: 15)(15 35) 

wheru iB is a vector of Q:.1cnJiture per person by income clas;s. 

Enqel curves were esti;iated flr eaZch of VlLe 49 sectors. Let CL be the 

49 by . v,.ctor of c:,:pcnditure cnst.:nts aiid 0 the 49 by 1 vectc(r of e:-pcnditre 

coefficielLts. 

(8) 	 C l+ E
 

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

where C Is the matrix of per capita e:-:pPditure on each of 49 sectors. 

* A
(9) C - Np

p
 

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

where C is a matrix of total consuIMption by income class on each of 49 secLors. 

L(t X be Lhe 49 by 1 column vector of total outputs, X be the 64 by 1 

augmented X vector, w:here clements 50 to 64 are total income by income class. 

Let Y be the 49 by 1 courmn vector of exogernous demand, Thus, Y equals 

Invustment plus government plus export demand for, less imports of, sector out

put. Let Y be the 64 by 1 Y vector -ugmnented with 15 zeroes. 

Let A be the flow matrix 

a A C o 

and 	 A the corresponding coefficient matrix: 
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TIIS'Cci A min f L,11S ' J 3 

n'¢:row have th, folln-J;:i : rcqiality,:

K- A c A" 

(IC;) x C *.J + 

(64 x 1) (64 x 6',) (%4 1) (C4 x 1) 
* 

Lat MI be the 49-ordc r i; ;oct flr, iatrix. L.et 'I be thc'- corresponding 

/
import coefficient i.A:','i-., whenre cLch eI ,::,entOf M, 1.. equals * .. /111 

* 

1,et h be the 49 by 1 vector of ratius of housr-hold imports, to total 

household consumption Ly sector. 

(11 c = ,h 

(49 x 15) ('9 x 49) (,,9 15) 

where M qives the ratio of hous'hold ii ports by sector and income class to 

total inc,'mn by inco:.e class. 

Let Z be the 49 by 1 vrctor of excqanous invstment plus government 

plus export demand for Luctor output. (Thu,, Z equals X plus a vector of 

total imports by sector.) Let Z be a 64 by 1 vuctor of Z augmented with 

15 zeroes. Therefore, 

(12) X X + Z 

(64 x 1) (64 x 64) (64 x 1) (64 x 1) 

thus, 

(13) x c Z 

- -V 1 

(64 x 1) (64 x 64) (64 x 1) 

These other matrices were used in the models: First, W which is 

the vector of coefficients of residual value added by sector. Each element in 
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(') cquil, (2)j 
r. V 

/ . Sc,.I D, a 5 by 49 m:,,rJ of income 

port pf ,- (lrcormea zt.::'r uinit in t.!.. )copr 	 2--,rd(- ,y s'::,r an .n--.. 

cIa s. Tird, N', v 18 by 26 1",c'," rJ'- shu l pioy:,:: l',18
 

oc.pntici . in 26 !,:c ';. Fou: I 
 , 0, .npow:r nt :.-i hc,:ngthc cc.hcI 


c"'ploy:-:- by occup 
 I -iper d: 1 .r of Jct,,," utput. X '. s co:.ptcd by 
N -e. a 1 by 26 vector, ".V Eaich c]5r.,ent N, ij 

equals N..3 / (Xa)j 

If 	 :c now t1iu! of Z and X ap variables, different vectors of
 

total ouLjut ray be ge.ncratcd ,dth differcnt 
vcc:turs of f::ogcnous d,::and, as
 

Wzas (3one ill 
 the final st.,;e cC the rodels. 1'or a hypothetical Z, e
 

calculated X and the following other rCsults:
 

(a) 	 VA! EAI . Value added to fauilies is equa] to
 

(]4") 1 * V x
 

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

(b) 	 NAT INC. National income equals 

(15) 	 (1 V + Wr X
 

(1 x 15) (15 x 69) (1 49) (49 x 1)
 

(c) 	SUPPOWTD. The nu:-'bcr of people supported by the economy is computed 
as
 

follows: fir:.t, a matrix G 
 is set equal to
 

(16)0 (V X~ D
 
(15 x 69) (15 x 49)(49 x 49) (15 x 49)
 

where '/'indicates term by term division. 
G shows the distribution of
 
people (con:;u:mer units in the 3-ordcr model) among Income classes and sectors
 

of 	ci.ploym-cut of head of household. 
 The 	number of people supported is:
 

(17) 	 1 G 1
 

(1 x 15) (15 x 49)(49 x 1)
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(d) 	 N'IR CA' Y: Per C".' nc :, . valw. ddod to I,:1lics (a) divided 

S2,467,>,.',, the popuj, ":on..of ;') .,-,Pu .I iCo 

(c) 	 H Ij C Total }U . !: Lcn cru"1 ':ld 	Con,' 

(.x09) (,'1v
x.(4) (64 x, 1.) 

(f) 	 IPO,TS. Total iporLs required fur the e:ogenous demand program Z equals: 

(19) 	 1 [ m 1.C ]
 

(1 X 49)(49 x 6j)(64 x 1)
 

This figure does not includ, direct ,'ogcnous dc:.1d for inmports. 

T1i. rratio of 

Set 	 W, a 15 by 

(g) 	 TU,,l..:luznets lnco-.e inuquality is computed as followas. 

1 column vector, equal 	 to the last 15 elcmezts of X . Let: 

, 15 , 
(20) w. = W. / ( 	E W) i = 1, 15

i l j=l
 

Iforeover, let:
 

(21) 	 P = G 1
 

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

15 
(22) 	 Pi/ P.) i = 1, 15
 

j=l j
 

Thus, wi is the fraction of total pcrL~mna1 income accruing to income class 

and P, the fraction of total pUople supportud (total consumer units supported 

in the 3-order modol) in income class i. TI.c Ku.:nets ratio is: 

(23) ii p wF 1.00 
15 

jpi-

I 



7 

1: co. 	 in:co. To(h) 	 GJ :N T,. fiGni f clent in nuoLbher r:eaue of I nequality. 

cC.oiitt- it, W: 

(24) 	 V 1 - 1, 15 3 j..) 
I1
 

Tim C~IA coL..CfIMln Lq0-:
 

15
 
(26) 1 - . (Pi - ++ . 

wh,.re 1' equa:l, 0 nd W cl ua!.,; 0. o 	 o)
 

i) MUM:PLOY:2Nr The vector of total cmployment by occupation generated by 

cir'h program equals: 

(27) 	 N
 

(18 x 26) (26 %: 1)
 

Total cnploy;Mnt is the sua of cmployu,,nt by occupation. Occupational data 

was brokcn down by sex and the ratio o non to xomien employed (MEN/UW0A) was 

also computed. 



i lIn APPU:'.iCcU I, 31, nd III a,_ shown, respective, Hu' 

Pu p 

W1
 

D shon in Table 1.17.
,atri I ls It is a 15 by 49 rtr.x and shows 

the ational shares of value added LO household; received by each Jncom'e 

class in each of the 49 oect:urni. The .Infrmation ,:o deriwd from the first 

budgt Study for tho 8 sctolu listed on piage ,nd disaggre ,-td to 49
 

sectora according to the schomun on th same page,. The 35 incone c3assei used 

were dc'fined on an income par capita basJ.s and are as fo3ows: 

Per Capita
 
Incom.... Cl Code Inu:ne Levels
 

INC 1 $ 0 - 200
 

INC 2 201 - 400
 

1NC 3 401 - 600 

INC 4 601 - 800 

INC 5 801 - 1000 

INC 6 1003 - 1200 

INC 7 1201 - 1600 

INC 8 1.601 - 2000 

INC 9 2001 - 2400 

INC 10 2401 -. 2800 

INC 11 2801 - 3200 

INC 12 3203 - 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). 



...... . ,acih 

cc:p1- d in the 1 ::t budge t2 '.' . It: i , '.,iown .n Thie 1.18. was th-n1 

ccirr1ut(. ,ccordij,', to 1Quz-ti cn (65). Vc :trr was c. ,',:,.u ted in t, °, 

Vector .
P, 

,o ...... '. .'~ ' [:pl in i ncc-: c].a's, '.

w Fccon-d 

budquet 'tu d I and ir :,,,c-an in .. I.) . '11-if- per exp c-n1 -- was 

then c'r,)':,ut'd acce::i :q to -,,tian (7) 

The two 4) by 1 vectoz:' a and 0 were esti:itc d in the ,ir-cond budjot 

study. 'liuse vccto.'s ~re hc',.n ia Table I.19. The 49 1by 15 exrcnditure 

matrix C was then cputed according to :;,ation (0). I?,cause of the linear 

form of tl:, Engel cuv'es, negative expenditt',es on certain sectors were ccin

puted. T>:e nolati.ve clcments :,.-re set to .ero. Each column of expenditure 

was then sum-,:,ed, and each clel.ent of the colu:.in dividcd by its coluthn sun to 

yield a ,, by 15 ,ntrix sliowinq the distribution of c:ypenditurc ovor 49 sectors 

by in.o;oe class. Each column j of this mutri5. - was th,.n multipli.ed by E. to
) 

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


balan',cn thri zlu~ .. n,; :':; cfo %.iFt . . ,lJ : in V.? .1X.20. 

C a th, . ' -cc.'dir, to (.) ,iton C vas r,incc 

dici ,J 

d a ta , hot's " , . t of t '-- i'ot:l flow t .i x wafi us;:l as 

control i.,',.<:2 f:ui . Ltnzr2 :1c. ., and c ws bC ."-..,d by nul ', *.'ina ca'H 

of itf; It..'" by thK .o cf ho. ,,.r~id co:, t i n acco.'flrng to tht innut/output 

data to S-.,; ::ow , 

!;c ;:t we cons,'cit,12tcd the 64 by 74 tc.va. flow ii t r.x:
 

A* C*F 


from , itI c c.... ,.. did i . ,.::nce inr;ut/c ut con;u::,'.tion 

I 
V,
 

Wr 
V* 0 

w..o il.port us M2 and tM correspondeigq to M and 11 wore pu pr, pu pr, 

created. H is sho-.:n in AT,1 encdi:, IV. Tw.o 49 by 3. vcct'ors, 1hpu and Mhpr, 

showing the ratio ot ]ia"sehoac ir,:ports in purchz.ser and producer value 

respective.!y to total hcuschold c:cnsunM'pt;.c'n by sector, were computed. M 

is shown in Table 1.21. 

I4 and MH 49 by 15 :,:t'rices showing the ratio of householdC]pu cpr, 

imports by suctor and income cla,,s to total income by income cla.;s, were then 

couiputcd :ccorCding to Equations (11') and (11// ) respectively. 14 is shown cpr 

in Table 1.22. Of particular interest are the totdls in column 50 which show 

a declining import leckaqe as inccme risus. 

In Al3}-endix V is shown the domestic coefficient matrix:LA-!'1 C - ,M 1 Cn
 

V0 

Note in particular columns 50 to G4 of row 66 which show the ratio of expendi

ture on doam.tic goods to income for each income class and, thus shows the net 

effect of savings and import leakage. 



The do,.entic K:y.'rt :atri:: was,compl1 d zccord!n;.ly: 

I- : - A --3 

J. A~: > 

-V
 

Table ],23 shy',, it a 15 by 4q m'.trix of Income per consucr unit by 

sector and Ju c].q,;:c This :::, ccuiput.d n rhe .OL MtUy forf bud get. 

thu 8 sectoo l3i:ted on pa-ge 12 au. thon dJSQI cf.Ated to 49 sector, ,Cording 

to the sch,:, on that pa,, 

Table. 1.24 shown N a 1,000,0 )0,employn'nt by occupatiun per $1000in 

of output by .c-tor. N us derived by apgregatn X to the 26-sector vector 

X accordion to the ap rclation SChLMnV on TblMs I'.D and iW.C, and dividing 

each columin of N ,ho;n in Appendix 11.2, by thu corresponditng entry in Xa. 

http:zccord!n;.ly

