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WAGES AND EMPLOYMENT IN A
 
LABOR-SURPLUS ECONOMY
 

By LLOYD G. REYNOLDS* 

A decade ago Arthur Lewis published the first of two pioneer articles 
(a econom'ic growth under conditions of labor surplus [5] [6]. While 
this problem has since b,,tn explored by other writers, particularly
Gustav Ranis and John C. H.Fei [8] [9], it is appropriate t6 refer to 
a family of "1,ewis-type models" of economic development. These 
models depict the absorption of an initial labor surplus by transference 
of labor from the traditior-d to the modern sector of the economy. Thus 
fir, however, there has been little effort to compare the development 
experience of srec;c countris with the preir.ctions derived from 
Lewis-type models. The present essay is intended as a step in this di
rection, using data for the Puerto Rican economy from 1945 to date. 
Tle salient features of the Lewis model are illustrated in Figure 1. 

The economy is divided into subsistence and capitalist sectors. The 
capitalist sector is "that part of the economy which uses renoducible 
capital and pays capitalists for the use thereof" [5, p. 148'. The svb
sistence sector includes everything elh:. While the subsistence sector is 
often identified empirically with traditional agriculture, Lewis notes 
that surplus labor m*nay be found equally well in petty trade, domestic 
service, and other service occupations. 

The subsistence sector contains strplus labor in the sense of work
ers whose marginal productivity is ncgligible, zero, or even negative., 
These workers nevertheless receive an income, OS in F;gurc 1, which 

*The author is professor of economics and director of the Economic Growth Center 
at Yale University. Ile would like to acknowledge helpful comments by his colleagues
Gustav Ranis and Werner Baer. 

'The existence of zero marginal productivity as a common phenomeno., has been dis
puted by 3ome writers, including Theodore W. Schultz [10]. If I understand Schultz 
aright, he is arguing that, through generatiois of experimentation, traditional agriculture
gets organized in a way which makes optiirum u.,e of whatever labor supply is available, 
and which leaves each member of the labor force with a positive (.hough low) marginal
product. If labor is withdrawn front agriculture with no change in techniqacs, output will 
fall. This may well be correct. 7ut it does not contradict the possibil'-. liat, if tec niques
known and used in progressive a'ricultural econonies can be transferred to a backward 
economy, labor can then be tran!.f!rred out of agriculture with no loss of output. With
drawal of labor may itself stim-ulate improvement of techniques. Moreover, nothing in
the £-hultz argument denies the possibility that the marginal productivity of labor, though
positive, may be below the worker's income. 
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enables them to live after a fashion. This situation can arise inter alia 
because the income of a family group is shared among family members 
regardless of their individual contribution. 

The wage rate in the capitalist sector, OW, must be. somewhat above 
average income in the subsistence sector. Lewis stggests that the mar
gin is usually 30 per cent or more, though its exa;.L size does not matter 
for his argument. The reasons for this wage gap include higher living 
costs in the towns, the psychological cost to workers of transferring 
from the leisurely pace of traditional activities to the tighter discipline 
of industry, and perhaps also higher conventional standards of living 
in urban areas. 

Employment in the capitalist sector is determined on ordinary maxi
mizing principles. If at a certain time the marginal productivity 
schedule of labor in the capitalist sector is N,Q,, then TVQ, workers 
will be hired. Capitalist profit is N1Q,W, and Lewis assumes that this 
will be reinvested. This raises the marginal product'vity schedule to 
N.Q2, so that WQ. workers are now hired, and so on. Because of the 
reserve of surplus labor in the subsistence sector, labor supply to the 
capitalist sector is infinitely elastic at the constant real wage OIV. The 
wage OW, incidentally, is measured in industrialgoods, while OS is 
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measured in agricultural goods. This is explicit in the Ranis-Fei argu
ment, but implicit also in Lewis. 

When does the era of unlimited labor come to an end? It may never 
end because labor supply is being enlarged continuously through nat
ural increase. Unless the labor demand curve moves to the right faster 
than the labor supply rises, surplus labor will increase over time. But 
suppose labor transference proceeds fast enough to cut into the labor 
surplus. Labor becomes scarce, and the supply curve of labor to in
dustry turns upward, when disguised unemployment has been elini
nated in the subsistence sector, i.e., when enough labor has been trans
ferred to the modern sector so that the marginal productivity of those 
remaining in subsistence activity rises to the level of OS. Beyond this 
point, which Ranis and Fei term the commcrcializationpoint, the sub
sistence sector must pay workers the value of their (rising) marginal
product and must conIpetc with the industrial sector for scarce labor. 
The subsistence sector has vanished by becoming "modern," and both 
sectors now operate on commercial principles. 

But the industrial wage rate may be forced up cven before the com
mercialization point has been reached. Suppose, for example, that while 
labor productivity is risii;g in industry it remains unchanged in agri
culture. When enough workers have been moved out of agriculture so 
that the marginal productivily of those remaining is no longer zero, 
further withdrawals of labor will reduce food output. Even without a 
drop in food output, expansion of incomes in the capitalist sector will 
raise the demand for food and, in a closed economy, turn the internal 
terms of trade in favor of agriculture. rhe industrial workers, whose 
wage is measured in industrial goods, will have to receive more of those 
goods to enable them to consume as much foQd as before. 

The industrial wage level may also rise prematurely, that is, before 
the labor surplus is exhausted, for noneconomic reasons-a rise in con
ventional standards of life, voluntary increases granted by the cap
italists on moral grounds, trade union pressure, or government regula
tion. This last possibility, which Lewis notes only in passing, has 
turned out to be quite important in Puerto Rico. 

I. Aspects of the Puerto Rican Case 

Space does not permit an over-all review of the recent development
of the Puerto Ricanq economy, but a few preliminary points must be 
made. Additional background material will be found in studies by
Harvey Perloff [7], Werner Baer [1] [2], and others. 

The growth rate of total and per capita output in Puerto Rico since 
1940 has been one of the highest in the world. Real GNP per capita 
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rose at an average rate. of 4.1 per cent a year during the 'forties and 

5.2 per cent a year during the 'fifties. In 1954 dollars, per capita GNP 

rose from $269 in 1940 to $673 in 1961, placing Puerto Rico almost 

above the range of "underdeveloped" countries. GNP per employed 

worker, in 1954 dollars, rose from $932 in 1940 to $2,802 in 1961. 
While the industrialization program has attracted widest public at

tention, economic progress has been general. Food production has risen 

at a rate which has permitted Puerto Rico to maintain about the same 

degree of seff-sufficiency despite much higher income levels. This de

gree is quite low, however, only about 40 per cent of Puerto Rican food 

consumption coming from domestic sources. Different sectors of the 

economy have expanded at different rates, and the industrial composi

tion 	of output has changed materially. Manufacturing rose from 12 

per cent of total output in 1940 to 23 per cent in 1962, while agri
13 per cent. There were substanculture dropped from 32 per cent to 

tial increases in the contribution of the construction industry and the 

Commonwealth government to national product. 
Manufacturing development has been stimulated by legislation 

granting manufacturers of products not produced in Puerto Rico in 
1947 full exemption from both income and property taxes for periods 
ranging from 10 to 17 years, depending on the part of the island in 
which the plant is located; by a wage level which in the late 'forties 
was only about one quarter of that in mainland manufacturing plants; 

and by an energetic and capable Economic Development Administra
tion which provides a variety of market research, plant-construction, 
labor-training; financing, and technical advisory scrvices. Since 1947 

about thirteen hundred E.D.A.-sponsored manufacturing plan's have 

been established in the island, the great majority being branch plants 
of mainland companies. The failure rate among these new establish
ments has been about one-third, but 910 of them were still in operation 
at the end of 1963, with a total employment of about seventy tho'isand 
workers, or one-tenth of the island's labor force. Manufacturing de

velopment has been primarily in light industry. Clothing, textiles, and 
food products provide about half of manufacturing employment. But 
in recent years there has been a considerable development of oil re
fining, chemicals, paper, metal products, and other heavier types of in
dustry. 

The peculiarities of the Puerto Rican case are readily apparent. It is 
a small economy, with close ties to the United States, hence is a very 
open economy. Exports and imports run higher than 50 per cent of 
domestic output. Capital, labor, and commodities move freely between 
Puerto Rico and the mainland United States. Manufacturing invest
ment has been financed mainly from the mainland rather than from 
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domestic sources. Puerto Rico has autonomy in tax matters, but only 
limited autonomy in wage determination, and little control over product 
prices, which are dominated by price movements on the mainland. 

In other respects, however, Puerto Rico appears as a labor-surplus 
economy in the early stages of industrialization, with the employment 
and wage problems common to such economies. From a research stand
point, the economic statistics available for Puerto Rico, which largely 
follow U.S. concepts and procedures, are of unusually high quality. 
See in particular the sources cited in [11] [12] [13] [14] from which 
most of the data in this and subsequent sections were derived. We 
proceed, then, to examine the behavior of wages, productivity, profits, 
employment, and unemployment in Puerto Rico since World War II, 
and to compare this behavior with the predictions from Lewis-type 

2
models.

II. Employment and Unemployment 

Puerto Rico is one of the most densely populated areas on earth, 
with about 730 people per square mile in 1963. While birth rates have 
shown some tendency to fall since 1950, the rate of natural increase 
remains close to 2 per cent a year. Total population is about 2Y 
million, the annual increment to population above 60,000. A major ob
jective of the development program has been to provide jobs at a rate 
exceeding the rate of labor force growth, and thus to cut into the is
land's labor surplus. 

Heavy emigration to the U.S. mainland, stimulated by good employ
ment opportunities and cheap air travel, provided a respite from pop
ulation pressure during the 'fifties. Net emigration from the island 
averaged 43,000 a year, or about three-quarters of the natural pop
ulation increase, during the decade. Moreover, since migration was 
concentrated among young adults, the Puerto Rican labor force ac
tually declined between 1950 and 1960. With a shrinking labor force 
and a booming island economy, one might have expected rapid strides 
toward elimination of unemployment. 

'The substantive sections of this paper draw heavily on the findings of the Manpower 
Resources Project, which the writer directed at the Social Science Research Center of the 
University of Puerto Rico. Many of the points made here will be documented more com
pletely in a forthcoming volume by the writer and Profesor Peter Gregory, of the Uni
versity of Minnesota, who served as assistant director of the project. I would like to 
acknowledge Professor Gregory's contribution to our joint effort, both in terms of data 
accumulation and techniques of analysis. In particular, he developed the measures of elas
ticity of demand for manufacturing labor in Puerto Rico described in a later section. 
He should not be held accountable, however, for any defects in this interpretation of our 
findings. Professor Luz Torruellas, director of the department of economics at the Univer
sity of Puerto Rico, who also served as assistant director of the project, was most helpful 
throughout, and her contribution is gratefully acknowledged. 
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TABz I-XPLOYMENT AND UNI-MPLOYMENT IN PUERTO Rico, BY SEX,
 

FISCAL YEARS 1951 AND 1963
 

Men Women 
Employment 1951 1963 1951 1963 

Status No. Per cent No. Per cent No. Per cent No. Per cent 
(000) (000) (000) (COo) 

Labor force 508 100.0 516 100.0 205 100.0 179 100.0 
Employed 431 84.8 443 85.8 173 84.4 163 91.1 

35 hours or more 255 50.2 300 58.1 71 34.6 91 50.8 
less than 35 hours 162 31.9 117 22.7 93 45.4 55 30.7 

employed but not 
working 14 2.8 26 5.0 9 4.4 17 9.5 

Unemployed 78 15.3 73 14.1 32 15.6 16 8.9 

Source: Puerto Rico Department of Labor, Bureau of Labor Statistics; 196.3 figures are 
estimates based on extrapolation of data for the first three quarters; data include home needle
workers. 

When one looks at the data, however, one gets an unpleasant sur
prise. Total employment fell between 1950 and 1960. The extent of the 
decline in labor force and employment depends on whether one in
cludes home needleworkers in the totals. If one excludes home needle
workers as being very part-time employees,' the labor force dropped 
by 35,000 and employment declined by 12,000 between 1950 and 1960. 
It follows that there was only modest progress in reducing unemploy
ment.' 

This impression is confirmed by Table 1.The percentage of full-time 
unemployed male workers was almost as high in "1963 as it had been 
in 1951. The unemployment percentage for women, however, fell from 
15.6 to 8.9 over this period. This reflects the fact that about 60 per 
cent of the jobs in the new E.D.A.-sponsored factories have been filled 
by women workers. Note also that the proportion of employed people 
working less than 35 hours a week dropped considerably for both sexes. 
In the case of men, this probably represents mainly a transference of 
undereniptoyed workers out of agriculture. In the case of women, the 

'The number of women doing needlework in their homes was 51.000 in 1050, only 

10,000 in 1060, which is why their inclusion or exclusion makes a substantial difference 
in the behavior of employment. Net annual output per worker, however, is estimated 
at only $143 for 1955 and $150 ir, 1960, which is sugfestive of very part-time supple
mentary employment. On this ground it seems reasonable to set these workers aside as a 
separate category.
 

'Since 1060, labor force and employment in Puerto Rico have begun to rise; and this 
has been accompanied by a sharp decline in net emigration to the mainland. So while part 
of the recent increase in employment is no doubt genuine, part may represent a "backing 
up" of surplus labor and an increase in underemployment. 
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figures reflect a decline of 40,000 in the number of home needleworkers,
most of whom seem to have dropped out of the labor force instead of
seeking other employment.

Why was there not more striking progress on the employment front?There are two lines of explanation that may be widely applicable
newly industrializing countries. 

to 
First, economic development brings ashrinkage of employment in some sectors, so that total employment

can rise only if this shrinkage is more than offset by expansion in othersectors. Second, manufacturing industries embodying modern production methods create relatively little employment; and part even of this
employment involves drawing new people into the labor force rather
than absorbing previously unemployed workers. 

The most dramatic employment shrinkage in Puerto Rico has beenin agriculture. In the single decade 1950-60, agricultural employment
fell from 214,000 to 124,000. There was a drop of about 40,000 in sugar growing, 10,000 in tobacco cultivation, and 40,000 in food pro
duction for local consumption. This last decline is especially interest
ing, since the farm value of domestic food production on the island rosefrom about $70 million in 1949-50 to $130 million in 1960-61, indicat
ing a substantial gain in real output. The implication is that the 1950
farm labor force was seriously underemployed.

This impression is confirmed by special studies of the Puerto RicoDepartment of Labor. Between 1955 and 1960, for example, the agri
cultural labor force dropped by 45,000. But the number of fully
ployed.agricultutralworkers declined 

em
by only.12,000. The rest of the

shrinkage came from a drop of 12,000 in the full-time unemployed,
8,000 in wage workers averaging less than 35 hours a week and 12,000

in subsistence farmers.'
 

The decline of 41,000 in the number of home needleworkers between
1950 and 1960 has already been mentioned and in part discounted as
representing a much smaller decline in equivalent full-time employ
ment. It nevertheless represents a substantial decline in economic activity, due mainly to the fact that rising legal minimum wages havemade it increasingly difficult for Puerto Rican producers to compete
with products from the Philippines, Hong Kong, Japan, and other areas.
Finally, economic development br-mught the usual rapid decline in thenumber of domestic servants, which fell from 31,000 in 1950 to 17,000
in 1960. 

The declines in these sectors during the 'fifties were about balanced
by expansion in others. Between 1950 and 1962 manufacturing added 

'Puerto Rico Department of Labor, Bureau of Labor Statistics, Full Enployment andUnderemnploymcnt its Puerto Rico, Special Reports Nos. 22, 27, 31, and 34. 
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36,000 workers, construction 24,000, government 12,000, and other 
service industries about 20,000. Together with smaller expansions in 
utilities, trade, and finance, about 115,000 jobs were added to the 
economy over these twelve years. Note that manufacturing provided 
less than one-third of the new jobs. It is significant also that, while 
manufacturing output tripled in real terms between 1950 and 1962, 
factory employment rose only 65 per cent. The source of these produc
tivity gains will be explored in a later section. 

Today, about one-eighth of the Puerto Rican labor force is wholly 
unemployed. Another one-quarter work less than 35 hours a week.' 
There are doubtless others who could be withdrawn from agriculture, 
trade, and service with little loss of output. The unlimited supply of 
labor to industry remains a reality. 

III. Wage Determination and Wage Behavior 

Despite this abundance of labor, Puerto Rican wages have risen at 
a startling rate. Between 1950 and 1963, the average hourly earnings 
of production workers in E.D.A.-sponsored manufacturing plants al
most tripled (Table 2). The gap between Puerto Rican and mainland 
wages narrowed considerably. Because of substantial differences in 
the composition of manufacturing in the two areas, the gap should 
really be measured on an industry by industry basis. Table 3 indicates 
that, for selected industries which are important both in Puerto Rico 
and on the mainland, Puerto Rican wages rose from between 25 and 
35 per cent of mainland levels in 1952 to between 50 and 70 per cent 
in 1962. 

Even this comparison is not conclusive for-appraising locational ad
vantage. The Puerto Rican wage level in each industry should properly 
be compared with low-wage areas on the mainland which might be 
considered as alternative locations. One might also compare N;ages in 
Puerto Rican plants with those of mainland plants operated by the 
same company. One such study, which covered 50 companies in the 
spring of 1958, found that wages in the Puerto Rican plant ranged 
from 35 per cent to 94 per cent of those in the mainland plant, with 
a median of 59 per cent [3]. Considering the continued improvement 
of Puerto Rico's relative position since 1958 shown by Table 3, a com
parable survey today would probably show a median in the neighbor
hood of 70 per cent. 

'Only part of this group, of course, can be considered underemployed. Women work
ers in particular often prefer a'part-time schedule. Special analyses by the Puerto Rico De
partment of Labor suggest that about 70 per cent of the women working a short week, 
and 35 per cent of the -men, consider themselves fully employed and do not want longer 
hours of work. 
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TABLE 2 
-AVERAGE IOURLY EARNINGS OF PRODUCY£ION WORFERS IN E.D.A.-SPoNSORED

MANUFACTURING PLANTS AND IN U. S. MANUFACTURING, 1950-63 

Year E.D.A. Plants All Manufacturing Ratio of E.D.A. PlantsPuerto Rico United States to U. S. Manufacturing 
1950 
 $0.412 
 $1.501 
 .274
1951 
 .448 
 1.615 
 .277
1952 
 .453 
 1.705 
 .266
1953 
 .475 
 1.79 
 .265
1954 
 .505 
 1.81 
 .279
1955 
 .607 
 1.91 
 .318
1956 
 .720 
 2.02 
 .356
1957 
 .830 
 2.09 
 .397
1958 
 .884 
 2.14 
 .413
1959 
 .935 
 2.21 
 .423
1960 
 .983 
 2.30 
 .427
1961 
 1.031 
 2.34 
 .427
1962 
 1.091 
 2.39 
 .457
1963 
 1.159 
 2.47 
 .470
 

Sources: The Puerto Rican data for E.).A.-sponsorcdAnmual StatisticalReport, 1960-62, pp. 27--31. 
plants are reported in E.D.A.,The U.S. data derive from tile U. S. Bureau ofLabor Statistics. Data are for October of each year. 

3TABLE -AVE RAGE HOURLy EARNINGS IN SELECTED INDUSTRIES: PUERTO RIco 

AS PER CENT OF U.S., 1952 AND 1962 

Industry 1952 1962
 
Cigars 


.30 .67Broad woven fabrics 
Knitting .38 .56 
Floor coverings .41 .70 

.53Men's and boys' furnishings 
.26 
'32 
 .61Women's and misses' outerwear

Women's and children's undergarments .26 "' .52
.32 .70

Girls' and children's outerwear .28 .59Paperboard containers and boxes* .36Drugs .63 
.22* .49Leather footwear 

Fabricated metal products .30 .52 
.31Machinery-nonelectrical .51 
.39 .54Household appliances

Toys and sporting goods .26 
.56 
.51Costume jewelry, buttons, and notions .33 .50 

* The data for Puerto Rico are for the broader industrial group, paper and allied products;however, the bulk of the activity is to be found within the paperboard and box division.
**The ratio is for 1950.Sources: The Puerto Rizan data were derived from the annual Census of ManufacturingIndustries of Puerto Rico, published by tile Puerto Rico Department of Labor, Bureau ofLabor Statistics. The wage data apply to the week ending nearest the first week of Octoberfor each year. The wage data for the United States were taken from the Monthly Labor Reviewand apply to the month of October for each year. 
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The large wage increases since 1950 have not been confined to manu

but have been general throughout the economy. Manual
facturing, 

workers in construction, public utilities, and the service industries have
 

received increases of roughly the same percentage size as in manufac

turing. There has been a serious lag, however, in agricultural earnings.
 

In 1952 the average wage earner in agriculture earned about half as
 

much as the average factory worker. By 1962 he earned less than one

third as much. The urban wage level has pulled away increasingly from 

the agricultural base. 
It is hard to find an economic rationale for the rapid rise of the ur

ban wage level. Some pressure on food supplies is suggested by the fact 

prices of domestically produced foodstuffs rose more 
consumerthat 	

1947 and 1961. But 60 per cent of the food
than 50 per cent between 

consumed on the island is still imported, and import prices have risen
 

only slightly. Prices of nonfood items, and the over-all consumer price 

index, have risen at about the same rate as on the mainland. Thus there 

has been a rapid rise in real wage levels, and it is this which has to be 

explained. 
Trade union organization in Puerto Rico is relatively weak. Pressure 

for higher wages has come mainly from the U.S. and Commonwealth 
wages. Industries in

governments, operating through legal minimum 

volved in external commerce are covered by special provisions of the 

Fair Labor Standards Act. There is also a Puerto Rico minimum wage 
and revised and 	strengthened in 1956.

law, passed originally in 1941 
This act can be applied to external commerce, but in practice the Com

monwealth government.has ceded jurisdiction in this area to industry 

committees appointed under the FLSA. The main impact of the Puerto 

Rican law is on intra-insuilar activities, where minima have been estab

lished for most of the major industries, including agriculture. 

We are accustomed to regard minimum wage regulation in the main

land United States as rather unimportant. The reason is that the legal 

minimum is a flat rate, infrequently revised, and set well below the 

prevailing wage level of most industries. The control structure in 

Puerto Rico is quite different. Under both the federal and island legis
on the

lation, minimum 	 wages are set separately for each industry 

of tripartite industry committees. The minima are
recommendation 
geared to the estimated wage-paying ability of each industry, and there 

is at any time a wide range between the highest and lowest industry 
earn very close to the minimum

rates. Most workers in each industry 
rate; and as the minimum is raised, which happens every year or two, 

the industry wage level is forced up by a proportionate amount. There 
wage regulation, rather than

is convincing evidence that minimum 
labor-supply conditions, is mainly responsible for the advance of real 

wages over the past 15 years. 
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The rate at which the legal minima have been raised, as well as the 

dispersion of industry minima at a particular time, is illustrated by 

Table 4. In 1949 the medin minimum wage was about 30 centl, an 

hour, and there were still many rates below 25 cents. By 1963 the 
median minimum wage was $1.00 an hour, and there were scarcely any 
rates 4elow 70 cents. The impact of successive revisions stands out 

clearly from Puerto Rican wage statistics. When an industry's iiin

mum is raised, average hourly earnings rise by about the same amount, 
though usually with some lag because the rates of upper occupational 

TABIxE 4-FRFQUY;cy DISTIBUTION OF INDUSTRY WAoE M I1NlLfA 
UNDR THE FLSA, 1949 AND 1963 

Minimum Rates 1949 1963* 

Under .25 37 0 
.25-.299 20 1 
.30-.349 17 1 
.35-.399 16 0 
.40-.449 35 0 
.45-.499 2 
.50-.599 2 
.60-.699 2 
.70-.799 27 
.80-.899 20 
.90-.999 19 

1.00-1.149 38 
1.15-1.249 36 

Data as of June 1963; a further automatic increase of 10 per cent in all rates was scheduled 
for November 1963. 

Source: U. S. Department of Labor, Wage and Hour and Public Contracts Division. 

groups may not be revised immediately. After-the increase, as before, 
the bulk of the labor force is found earning very close to the legal mini
mum. 

The leaders of the Commonwealth government would doubtless have 
acted to raise the manufacturing wage level in any event. However one 
may view the classical model of capital accumulation in principle, the 
spectacle of very large profits and stagnating wages can scarcely be 
viewed with equanimity by a democratically elected government. 
Whether Commonwealth leaders, given completely free choice, would 
have moved so rapidly to reduce the island's locational advantage is 
uncertain, for they have been under strong pressure from the main
land. Each time Congress has revised the Fair Labor Standards Act, 
many mainland manufacturers and union leaders have urged that 
Puerto Rico be blanketed under the federal minimum to eliminate "un
fair" competition. Political and business leaders on the island have 
avoided this only by accepting substantial wage increases under the 
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industry committee system! Each industry committee contains union, 

industry, and public representatives from the mainland as well as from 

Puerto Rico. The Puerto Rico industry represcntatives, who alone have 

a strong incentive to resist wage increases, find themselvcs outnum

bered; and the wage decision which emerges may well differ from that 

which would have been reached by a committee of island residents only. 

We shall argue in a moment that rapid wage increases have operated 

to retard the expansion of factory enijoyment in Puerto Rico. They 

have doubtless had advantages in other directions, and opinions will 

differ on where the balance of advantage lies. But even if one concludes. 
that a more moderate rise of wages would have better served the inter

est of Puerto Rico, this is not necessarily a criticism of the economic 

judgment of Commonwealth officials. Domestic and external political 
pressures have operated to restrict their freedom of maneuver. 

IV. Wages, Productivity, and Employment 

The rapid rise of wages may have retarded the expansion of. em

ployment in two ways. It may have deterred some mainland companies 
from establishing branch plants in Puerto Rico, and it may have in

duced plants that were established to use more labor-saving methods 
of production. What evidence is there on the strength of these effects? 

Puerto Rico has certain cost disadvantages which must be offset to 

make location there attractive. Transportation costs are often higher, 
especially where components are shipped from the mainland to Puerto 

Rico for processing or assembly and the finished product is re-exported 
to the mainland. Uncertainty of shipping is an additional cost, for the 
docks are well organized and dock strikes are not infrequent. Execu
tives brought from the mainland to manage ,plants in Puerto Rico are 

usually paid a substantial premium over their mainland .salaries to 

cover the cost of living in their accustomed fashion by buying in
ported U.S. goods, the cost of sending children to mainland schools 
and colleges, and vacation and other travel for themselves and their 
families. Companies seem also to expect a substantially higher profit 
margin on their Puerto Rico operations to offset additional risks and 
uncertainties 

'And even so, they have not-always averted specific Congtessional action. In the most 
recent FLSA revision, Congress provided that the mainland minimum of $1.00 was to 
be raised in two steps, to $1.15 in 1961 and to $1.25 in November 1963. In the case of 
Puerto Rico, all minimum rates were to be increased in two steps, simultaneously with 
the mainland increases and by the same relative amounts. Thus a 15 per cent increase was 
provided for the first step and a further 10 per cent increase for the second. Still higher 
minima, of course, could be set by industry committee action. 

'For evidence on this point see the study by Mrs. Griffith [31, based on interviews 
with So companies which have located in Puerto Rico and 50 companies which considered 
ldcating there but decided against it. It is possible, of course, that companies which re
quire a high profit rate to locate in Puerto Rico initially may be willing to stay there 
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Labor efficiency appears to be an unfavorable consideration ex ante, 
although it is on the average a neutral factor ex post. Prominent in the 
thinking of conpanies which have decided against locating in Puerto 
Rico is an expectation that labor productivity will be sufficiently lower 
that, even with lower wage rates, there will be no saving in unit labor 
costs relative to the mainland. These expectations are in fact unduly 
pessimistic. The evidence suggests that well-managed plants designed 
to mainland standards can reach mainland productivity levels after a 
reasonable breaking-in period. For locational decisions, however, it is 
expectations which matter rather than facts; and productivity expecta
tions have usually been unfavorable. 

The main favorable factors are tax exemption, which is temporary 
in nature, and a lower wage level. Many companies reason that the 
wage level should yield -avings in labor cost sufficient to offset the cost 
disadvantages noted above, leaving them with the tax advantage as a 
net gain. Thus as the wage level in Puerto Rico approaches that of 
competing areas on the mainland, one may expect a rise in the pro
portion of companies deciding against a Puerto Rican location. Eventu
ally one should reach an equilibrium leaving no net inducement for 
plant migration to Puerto Rico. But at this equilibrium, will Puerto 
Rican wages be 5 per cent below competitive areas on the mainland, or 
10 per cent below, or 20 per cent below? This is hard to estimate, and 
the answer will differ from one industry to another. 

There has been no absolute retardation. in the movement of industry 
into Puerto Rico. On the contrary, the number of new E.D.A.-spon
sored plants established in the island has risen from 283 during the 
four-year period 1952-55 to 388 during 1956-59 and 511 during 1960
63. It seems likely that the inflow of. plants would have been even 
larger had.wage increases been less rapid; but it is hard to test this 
hypothesis. 

We can speak with more confidence about the reactions of: plants 
already established in Puerto Rico. They responded with productivity
raising improvements which were sufficient to offset most of the higher 
wage costs. But the offset was not complete. Average annual profits for 
all E.D.A.-sponsored mmiufacturing plants, calculated as a percentage 
of owners' equity, varied in the range of 35 to 40 per cunt up to 1956. 
As the pace of wage increases accelerated in the mid-'fifties, the annual 
profit rate declined until by the early 'sixties it was in the range (.4 25
.30 per cent.' In some labor-intensive industries, such as the important 

for a lower rate. Despite large ware increases and eventual expiration of tax exemption, 
relatively few plants have been shut down. Of 95 E.D.A.-sponsored' plants whose tax 
exemption had expited by the end of 1962, only 21 had been clo~cd. 

SCiQculat:ons baqsed on data from Economic Development Administration, An,'.al Statis
tical Report of EDA Manufacturing Plants, successive editions through 1962. 

/ 
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foundation-garment industry, pretax profits in Puerto Rico have fallen 
advantage to theto about the mainland level, leaving only the tax 

Puerto Rican producers. 
How were productivity increases accomplished? The aggregate statis

tics for the manufacturing sector are revealing. The period of ac

celerated wage increase seenis to have brought little change in capital

output ratios.'" But over the years 1954-61 both capital per worker 

and output per worker approximately doubled. There was a sharp re

duction in the use of labor relative to both capital and output. Manage

ment found ways of dispensing with labor and of getting greater output 

from those who remained. 
Introduction of labor-saving machinery in response to wage increases 

does not s em to have been of major importance. It is true that in some 

of tLe older native firms wage pressure has forced modernization of 

the entire plalt, with a consequent increase in the amount of capital 
wasemployed. But in mainland branch plants, the capital equipment 

usually already of recent vintage. With a few notable exceptions, main

land firms establishing branch plants in Puerto Rico did hlot adopt pro

duction techniques different from those employed in mainland plants. 

Where exceptions were made, they were generally in the direction of 

more labor-intensivc methods of materials handling. Thus the possi

bility of factor subst'tution was limited, and seems inadequate to ex

plain more than a small ,art of the increase in capital-labor ratios. 
What mainly happened was that personnel and production manage

ment were much improved over the years. Field investigation of 85 

recently established manufacturing plants inPuerto Rico, carried out 

in the mid-'fifties as part of the Manpower Resources Project, revealed 

remarkable instances of inefficiency. 6.nong the managers of mainland 

branch plants whom we interviewed, almost half had never befoic oc

cupied a management position, and some had no industrial experience 

of any sort. First-line production supervisors had been chosen la:gely 

from the Puerto Rican population, often on the ground of fluency 

in English, which is scarcely a sufficient qualification. Workers were 

often carelessly selected, training methods were inadequate, standards 

of expected outpiht were low, waste of materials and spoiled work vwere 

excessive, labor turnover and absenteeism were high. Even at this time 

one encountered some well-managed establishments which were ap

proaching mainland productivity levels. But in others the feeling 
rates so low, one could scarcely avoidseemed to be that, with wage 

showing a p-ofit. 
Efficiency would doubtless have :isen over the years through normal 

than $1 Million, capital
"For E.DA.-sponsorcd manufacturing piants of Lssets of less 

For plantsemployed per dollar of sales receipts was $0.90 in 1954 and $0.87 in 1960. 
1954 and SA.23 in 1960.

with assets above $1 million, the corresponding figures are $1.27 in 
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learning. But the rising wage level was L powerful stimulus to learn
ing. Each time a minimum wage increase was impending, most man
agements reviewed their personnel policies and production standards 
to see what might be done to offset the higher wage; and usually some
thing could be done. Managers and supervisors were replaced, job lay
out was improved, work crews were trimmed down to minimum size, 
waste of materials and products was reduced through better training 
and supervision, standards of expected output were raised, costs of 
turnover and absenteeism were lowered. There is apparently consider
able interdependence between how much management expects workers 
to produce, how much they were willing to produce, and the level of 
their earnings. Workers on incentive systems, who would have re
sisted a simple increase in output standards, as a "speed-up," often 
accepted such an increase cheerfully when it was offset by a propor
tionate rise in their minimum wage. 

Thus labor requirements per unit of product were reduced, not so 
much through larger capital inputs as through larger (or higher
quality) inputs of mnanagement effort. Anyone familiar with industry 
realizes that this is possible in some measure. The Puerto Rican ex
perience dramatizes the magnitude of the productivity gains which 
can be achieved in this way during the early stages of industrialization. 

It is not clear how one should rationalize this process in terms of 
production theory. If one defines the production function as embody
ing median current practice, one would have to say that the production 
possibilities frontier moved outward as the wage level rose. If on the 
other hand one defines the production function in terms of best avail
able techniques (say, in this case, the performance of a superior main
land plant in the same industry), one would have to say that most 
Puerto Rican plants started off well within tfeir production frontier 
and moved toward it as a result of wage pressure. (Some plants, of 
course, failed to adapt rapidly enough and passed out of existence.) 
Alternatively, one could define management as a separate input; but 
the difficulty of quantifying this input would be a serious bar to statis
tical analysis. 

It would be interesting to know, not just that wage increases had a 
negative effect on employment, but the-approximate size of this effect. 
So an attempt was made to estimate the elasticity of demand for labor 
in Puerto Rican manufacturing." The procedure involved a basic 
assumption that, within each of the subperiods for which the elasticity 
was estimated (1949-54 and 1954-58), the production function of the 
Puerto Rican manufacturing sector was homogeneous of degree one.

"The method used was devised by my colleague, Peter Gregory, who also supervised 
the statistical calculations. Both the method and the results are descibed in greater detail 
In the forthcoming volume. 
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fact that actual and anticipated wage increases may have deterred 
plants from locating in Puerto Rico. Our estimate of employment in 
the terminal year of each period at the base-year wage was based on 
actual output of goods rather than what output might have been in 
the abscnce of a rise in wages. Locational effects are thus excluded. 
We have already given reasons for thinking that these effects may have 
been substantial. 

On the other hand, two factors may have led us to overestimate the 
association of wage and employment changes. We assumed a homo
geneous production function in order to estimate potential employment 
at the base-year wage level. If the actual function yields increasing re
turns to scale, then we will have overestimated the amount of employ
ment that should have been associated with the output of year 1, and 
hence the employment forgone as a result, of the rise in the wage. 
Moreover, the assumption of a stable production function within each 
time period ignores the likelihood that even without wage shocks man
agement would have achieved economies in the use of labor through 
normal learning. 

It must be remembered also that the elasticity estimates are aver
ages for all manufacturing. Elasticities in different Puerto Rican in
dustries can be expected to vary widely because of differences in prod
uct market conditions and production functions. That these elasticities 
do vary widely has been recognized implicitly by Congressional re
luctance to apply an across-the-board general wage minimum to Puerto 
Rico, and by the actions of the industry committees which have tried to 
weigh the probable effects of varying wage increases in different in
dustries. 

V. Unlimited Labor, Wages, and Employment 

Unlimited supply of labor has been and is a reality in Puerto Rico. 
Employers in the modern sector have never had serious difficulty in 
recruiting labor, and it has not taken long to transform raw recruits 
into competent industrial wo'kers. This labor has come from the 
sources which Lewis enumerated: agriculture, trade, domestic service, 
other service industries, and new entrants to the labor force. 

Enployment has not expanded, however, along the constant real 
wage line in Figure 1. The wage level has been raised repeatedly, and 
this has stimulated management responses which have restricted the 
rise of employment. 

The actual course of events may be interpreted with the aid of Fig
ure.2. The industrial wage level at time to is 01-V, the schedule of mar
ginal labor productivity is MPL, and employment is OE. Suppose that 
by time t, there has been new industrial investment which, by itself, 
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would shift the productivity schiedule proportionately upward to IPL12 

and, with no change in wages, would result in employment of OE,~. 
Meanwhile, howvever, gQvernment has raised the wage level to OW,. 
Labor supply is unlimited, as before, but it is unlimited at a higher 
real wage level. (An interesting feature of thu Puerto Rican case is that 
raising money wages does raise real wages as well, since product prices 
are largely determined in the mainland market. This Wvould not neces
sarily be true in a more closed economy.) 

The wage increase stimulates management to make labor-saving in
novations so that, with the investment of ti, the labor productivity 
schedule is tilted to the position AIPL,.'3 The potential employment 
OE., is reduced on two counts. The wage increase alone would reduce 
it from 0133 to 0E2 ; the labor-saving innovations cut it further to OEI. 
Thus the substantial investment between to and t, leads to only a slight 
increase in employment. 

IThe upwvard shift of wages is repe.ated in the next time period, and 
similar. managemnent adjustments follow (Figure 3). Thus the wage

"The shift from AlPL4 to M[PIA would in fact be a very labor-saving innovation in 
the Hicksian sense, i.e., an innovation leading to reduced employment at the same wage 
I vel [4, Ch. 2] [9, Ch. 3]. 
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employment locus, instead of moving horizontally to the right along path 
I moves upward to the northeast along path II. If government wage 
policy is aggressive, and if management is very successful in saving 
labor, path IT may be qnite steep--large wage increases, small em
ployment increases. Path II loo)-s like a conventional upward-sloping 

PoIlo i-s I 

PLM . 

O Qmoh'niry of Lcat 

FIGURE 3 

labor-supply curve; but it is actually the locus of deniand-supply in
tersections in successive time periods, during each of which labor 
supply remains unlimited. 

Is this behavior a peculiarity of the Puerto Rican case? Or are "pre
mature" increases in the industrial wage level a general characteristic 
of today's industrializing countries? It would be useful to have evi
dence on this from other parts of the world. 

The Puerto Rican experience is suggestive also as regards develop
ment policy. The objective of a development program is usually stated 
as a certain behavior of real per capita income. If employment objec
tives are included, this is usually as an afterthought. The plan docu
ment nmy assert optimistically that the number of new jobs created 



38 THE AMERICAN ECONOMIC REVIEW 

will exceed projected additions to the labor force over the plan period. 
But the statistical foundation of these projections is typically weak, 
and there is little analysis of the kinds of action which would be needed 
to make them come true. 

In a country which starts with a labor surplus, and which has a high 

population growth rate, employment objectives are important. The 

economy must transfer labor to the modern sector fast enough to cut 
into the labor surplus. Puerto Rican experience underscores the de
gree of effort required. The conjuncture of circumstances in Puerto 
Rico since World War II has been unusually favorable, yet progress in 
reducing the labor surplus has been slow. In countries less favorably 
situated, such as India and Pakistan, the tide of surplus labor is rising 
and will continue to rise over. the foreseeable future. 

Development of modern factory-style manufacturing makes only a 
limited contribution to employment. The Puerto Rican industrial de
velopment program has been unusually vigorous and successful; but 

from 1952-62 the Average annual increase of employment in E.D.A.
sponsored plants was about 5,000 a year. With present labor force par
ticipation rates, and in the absence of net emigration to the mainland, 
annual additions to the Puerto Rican labor force would be of the 
order of 40,000. One hears reports also from other countries which, 
after a decade or more of accelerated industrialization, are surprised 
to find how little employment has been created. Manufacturing or
ganized on Western lines, and particularly heavy manufacturing which 
is fashionable in the larger developing countries, is not very labor
using. 

The moral is partly that there should be more energetic pursuit of 
employment opportunities outside the manufacturing sector: in agricul
ture, where new techniques which are land-saving rather than labor
saving may be able to absorb surplus labor without any physical trans
ference; in labor-intensive public works programs organized along. 
Nurksp lines; and in other directions which require mainly education 
and organization rather than capital investment. Within manufactur
ing, there should be imaginative exploration of small-scale, more de
centralized, more labor-using forms of organization such as have per
sisted in the Japanese economy to the present day and have contributed 
materially to its vigorous growth. It can be shown that, up to a certain 
point, techniques which are more labor-using will also be output-in

tocreasing [9, Cb. 3]. Development policies which are not oriented 
ward using the abundant labor supply will also fail to maximize na
tional output. 

The problem of what pattern of incentives might be used to per
suade privately owned manufacturing concerns to develop in this di
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rection is too large to be explored here. It seems clear, however, that 

rapid increases in the real wage level would not form part of the pre

scription. A country which considers employment expansion important 

should ponder the wisdom of raising the price of labor. Modern West
factor,ern reasoning about wages, in which labor is taken as a scarce 

may be quite misleading. Poor labor-surplus countries are still living 

in a classical world. Perhaps they should follow the classical route to

ward fuller employment. 
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