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IS PUERTO RICO CONVERGING TO
THE UNITED STATES?

Abstract

The neoclassical theory of economic growth predicts that the rate at
which an ecconomy grows during its transition to the steady-state is
proportional to its distance from that steady-state: the further the distance, the
faster the growth, and vice versa. Considering that the US is the Jargest and
wealthiest economy in the world, it is not surprising that during the post war
period Puerto Rico linked itself with the US, and outperformed other
economies which had lower, steady-state levels of per capita income. But
dces this mean that Puerto Rico is converging with the US? The principal
conclusion of this research is that the economy of Puerto Rico is not
converging 1o the steady-state level of per capita income of the United States.
Three other significant results were:

e The integrating effect of statehood is actually a vital economic, and not just
political, variable. It explains Puerto Rico’s lack of economic convergence
with the US,

e Without siatehoed, Puerto Rico will never develop sufficient economic
strength to converge with the mainland economy. Because of the lack of
economic convergence, statchood is, economically, a sink or swim matter.

e The cost of Commonwealth status is enormous. In 1994 the average
Puerto Rican would have been making $6000 more per year, if Puerto Rico
had been converging to the per capita income level of Mississippi (the
poorest state in the Union).

At the end of the day, the question has always been: What would be the
cost of statehood? My analysis concludes that the opposite guestion should
have been asked: What has been the cost of Commonwealth?

Fernando Lefort
International Tax Program
1563 Massachusetts Avenue
Harvard Law School
Cambridge, MA 02138
Flefort@volean.facea.puc.cl
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IS PUERTO RICO CONVERGING TO
THE UNITED STATES?

By Femando Lefort’

1 Overview

The main result of this study is that the per capita income of the Puerto Rican
economy is not converging towards the per capita income of the United States. In
other words, Puerto Rico is not closing the income gap that scparates it from the US.
Even after controlling for a set of standard determinants of growth variables, Puerto
Rico remains well below the convergence frontier traced by the United States.

The motivation behind this study is twofold. First, it seeks to place the
achievernents of the Puerto Rican economy during the period afier Waorld War Il in
the correct perspective. The ecancmic achievements of Puerto Rico during that time
have been studied, and lessons have been drawn for other Latin American and
Caribbean ccopomies. The guestion is, however, should Puerto Rico be comparzd
to those economies or, rather, to the economic performance of the United States
within the same period? Puerio Rico is far more closely linked politically,
economically, and socially to the US than to any other country, including those in
Latin America and the Caribbean, and this high degree of intcgration between
Puerto Rico and the US implies that the steady state Jevel of per capita income of
Puerto Rico is mest likely closer to that of the US than to that of the economies of
other countries in the region.

The neoclassical theory of economic growth predicts that the rate at which an
economy grows during its transition to the steady state is proportional to its distance
from that steady state -- the further the distance, the faster the growth, and vice
versa. Considering that the US is the largest and wealthiest economy in the world, it
is not surprising that during the post war period Puerto Rico linked itself with the

" This paper is part of my Ph.D. dissertation in Econamics (1996) at Harvard University,
supervised by Robert J. Barro,



US and outperformed other economies with lower steady state levels of per capita
income, But does this mean Puerto Rico is converging to the US?

Thz second objective of this study is to investigate and draw conclusions
about the effect Peerto Rico's political status has on the island’s economy. Several
American and Puerto Rican politicians believe that Puerto Rican statehood should
be postponed until Puerto Rico reaches a level of per capita income closer to the US,
Their thesis assumes that such political change would be easier once Puerto Rico has
approached the level of economic development attained by the US. But is this
possible for Puerto Rico?

Economically, this position only makes sense if Puzrto Rico is in fact
converging to the steady state per capita income of the US. [f] instead, Puerto Rico
is converging to a lower level of per capita income, then the Puerto Rican economy
will continue to distance itself from its giant neighbor, and these preconditions for
statchood will never be achieved. A regression analysis of this century’s economic
growth across the states, presented in this paper, reveals that territories (and Peerto
Rico is a territory) have grown more slowly than states.

This paper concludes that the benefits of statehood, which include political
power, full parity in federal funding and programs, and the psychological lift that
attracts capital to politically stable environments, cause states to outperform
territories. Thus, any policy leading to statehood will allow Puerto Rico to increase
its long-run equilibrium income towards that of the US and will provide Puerto Rico
with additional economic growth during the transition to such a higher steady state,
By reducing the political uncertainty and building a more permanent economic and
political relaticnship with the US, the change from commonwealth status to
statehood would be the way for Puerto Rico to achieve a superior path of economic
growth,

In particular, this study shows that: (i) Puerto Rice has been growing at a rate
maore than 2 percentage points lower than could be expected from an economy with
the same initial level of income of Puerto Rico and converging towards the US; (ii)
This lack of convergence has meant that Puerto Ricans today have a per capita
income $6000 dollars lower than the one they could have got; (iii) The political
status effectively explains the economic performance. American territorities have
historically grown 2 percentage points faster afler they have become states,

2 A Quick Look At The Convergence Hypothesis

This section offers & quick review of the main implications of the neoclassical
theory of growth in terms of the convergence effect.

The neoclassical model of economic growth developed following pioneering
work of Solow (1956) and Swan {1956) is mainly characterized by a production
functicn exhibiting diminishing retums to capital. [n such economies the rate of
retumn to capital gets smaller as the economy grows wealthier and accumulates more
capital. Because of the diminishing returns to capital, the rate of per capita
accumulation of capital diminishes as the stock of capital increases. As a
consequence, each economy approaches a unique Jong-run equilibrium or steady
state. Intuitively, there is a point where the new additions to the stock of capital are
only enough to account for depreciation and population growth. At that point no net
additions of capite] are made, and the economy stops growing.

Imagine an anzlogous infant who will eventually be a 6 foot adult. That is his
steady state. In the process (trensitica) to achieve this adult size, he will grow very
fast at the start, slowly converging to & zero growth rate until he reaches 6 feet.

During the transition towards this steady state, other things being equal, the
rate of return in the economy and hence the rate of capital accumulation s inversely
related to the initlal per capita stock of capital. As a consequence, the theory
predicts that the further away an economy is from its own sieady state in terms of
per capita income, the higher the rate of growth for this economy. This is the basis
for the concepr of convergence.

In the simplest neoclussical growth model, the steady state level of per capita
income is determined by the technology available, the rate of population growth, the
depreciation rute, and the savings rate. Therefore, only if a group of countries share
the same technology (broadly defined to include institutions, political status, capital
access, etc.), preferences, and other relevant parameters will their economies be
expected to have the same long-term Jevel of per capita income or steady state.

In general, the level of techaology can be affected by government policies
and regulations that distort the markets and by the degree of integration with other
economies with other technologies. The savings rate can be considered to be
exogencus or can be endogenously determined by the underlying preference
parameters, After completing its transitional dynamics, an economy reaches its
long-run level of per capita income when the different per capita variables start



growing at the same constant rate of growth given by the rate of exogenous
technological progress, At that point, the ecanomy is said 10 be in steady state, and
its level of per capita income is known to be the steady state level.

Consider a group of economies that, because of cultural, political or physical
proximity, share the same steady state value of per capita income. The neoclassical
model of growth predicts that the countries with lower initizl levels of per capita
income will have higher rates of per capita income growth. Peorer economies will
tend to converge or catch-up to wealthier ones, in per capita terms, if their
ecanomies differ only because of initial conditions. Thus, the theory of absolute
convergence: of two economies aspiring to the same steady state levels, the
economy with the lower, initial level of income will grow faster.

However, even the simplest of the neoclassical growth models, the Solow-
Swan model, requires a restatement of this implication if all economies do not share
the same steady state. Whar if different countries have different savings rates,
population growth rates, or different technologies? It can be shown that economies
with higher steady state levels will grow at a higher rate in per capita terms than
those swriving toward lower steady states. Hence, the theory of conditional
convergence (after the revisions of the convergence hypothesis by Barro and Sala-i-
Martin (1992), and Mankiw, Romer and Weil {1992)): of two economies with the
same initinl levels of income, the economy aspiring to the higher steady state will
grow faster.

Figure 1

Absote and Conditional Convergence
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Figure 1 illustrates the difference between these two concepts.’ Consider two
economies sharing the same steady state income &; but with different initial
conditions &, and &;. As the figure clearly shows, the economy with lower initial
level of income will grow faster (ie. g'>g absolute convergence). Consider,
instead, two economies with the same initial level of income k;, but with different
steady state values, &," and &;", respectively. In this case, in spite of the fact that
both economies share the same initial level of per-capita income, conditional on
their steady states, the economy with the higher steacy state Jevel will grow faster
(g,’>g,, conditional convergence).

The speed of convergence is an important parameter to be assessed, not only
as a theoretical curiosity, but also because of its economic implications. A low
speed of convergence implies that countries spend much of the time far away from
their steady state. A speed of convergence of 2.5 percent suggests that the average
time that an economy spends to cover half of the distance to its steady state is
around 30 years. Therefore, medium-term growth rates will be dominated by the

| The figure plots the rate of growth on its vertical axis, and the stock of capital on its
horizontal axis.




transitional dynamics, only marginally affected by changes in the steady state
positions. In contrast, high speeds of convergence imply that the economies spend
much of the time in the vicinity of their steady state. Therefore, short-term rates of
growth are strongly affected by shocks to steady states and by the long-term steady
state growth rate,

There have been many attempts to estimate the speed at which economies
approach their steady states in the empirical growth literature. Since Romer (1986),
there is a consensus on the shsence of evidence in favor of the absolute convergence
hypothesis at a global level. Regressions using large samples of countries show that
rates of growth of per-capita income are usually positively correlated with initial
levels. There have been two approaches used to deal with the differences among
steady states across countries.

The first one involves restricting the sample of eccnomies to a group that,
presumably, is homogenous enough to share a common steady state. In this case,
we are measuring local absolute convergence. The second approach has been to
deal with a cross section of heterogeneous countries and to control the estimation of
the speed of convergence using a set of varinbles that proxy for the differences in the
steady state positions across countries. This is called the global conditional
convergence.

Following the local absolute convergence approach, Barro and Sala-i-Martin
(1992), in their analysis for the contiguous 48 states, found a speed of convergence
of around 2 percent per year. Figure 2 reproduces their well-known graphical
evidence of convergence, showing that the poorest states at the beginning of the
century {the Carolinas, Mississippi, Georgia and Alsbama) have been growing on
average twice as fast ns wealthier states.

Figure 2

Convergence Across U.S, States
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For example, South Carolina, the poorest state, had 22.4 percent of the per capita
Income of New York in 1929, by 1990 this ratio had become 71.B perceat.
Mississippi was the poorest state in 1940, It had 22 percent of the per capita income
of Delaware, then the wealthiest state in America. By 1990, Mississippi, still the
poarest state, already had 50 percent of the income of the wealthiest state, now
Connecticut. [n 30 years, Mississippi has been able to reduce by half the distance
that separates it from the wealthiest states.

Given the degree of cultural and economic integration among the different
states, the convergence effect must be the main reason that Mississippi grew at a rate
twice as high, on average, as that of the much wealthier Northeastern states during
the last 50 years, Figure 2 is also & useful illustration of the "convergence fronties."
The imaginary line connecting North Carolina in the upper left of the figure and
California in the lower right commer gives an approximate idea of the pesition that
cconomies sharing the same convergence rate and steady state level must have,
Therefore, the fact that most states are aligned over this frontier gives an idea of the
high degree of homogeneity displayed by the continental United States,




Under the cenditional convergence approach, differences in steady states
across countries are controlled including, amang othess, the investment ratio 10
GDP, measures of distortions like government consumption and black market
premium, measures of political stability, and, measures of the quality and quantity of
human capital,

The main finding of the cross-country empirical growth literature seems to be
that there exists a global conditional speed of convergence ranging from the 2 or 3
percent of the Barro estimates to the almost 10 percent recently obtained using
dynamic panel techniques, The literature also suggests the existence of local
absolute convergence of approximately the ssme magnitude in several regions.’

The implication of these findings is that the speed of convergence has an
important impact on the medium-term process of economic growth. Countries or
states relatively homogenous in their determinants of the steady state, but differing
in their initial conditions, converge towards each other, thereby reducing their initial
differences in per capita income. The higher the speed of convergence, the faster the
process will be. In a recent peper, Sachs and Werner (1995) point out that a
sufficient condition for higher than average growth of poorer countries is that poorer
economies follow reasonably efficient economic policies, They find strong
evidence of convergence among those countries following open trade policies and
with clearly established property rights.

In addition, for a given speed of convergence, increases in the steady state
level of per capita income at which an economy is converging will raise the per
capita income growth rate during the transition, since the economy will have 10
cover a longer distance in the same time. For that reason, an economy that is able
10 increase its long-run steady state per capita income by improving the technology
available, increasing the public’s confidence in its institutions, reducing market
distortions, augmenting the quality of its labor force or opening its economy to a
more developed region, will enjoy an increase in its average rate of growth due to
the convergence effect.

¥ In a series of regrassions using cross-sectional and pooled-panel approaches, the estimares
obtained for the speed of convergence have fluctanted between 2.5 and 3 percent per year.
A rate of convergence that fluctuates between 5 and 9 percent has been found in studies that
apply eccnometsic techniques, which correst for unobservable differences acrogs countries
(i.e., individual effects) arising from differences in the techrology avsilable,

3 Evaluating The Performance Of Puerto Rico

In this section, we evaluate the performance of the Puerto Rican ecomomy
when compared to the United States and to a sample of Latin American and
Caribbean countries. In particular, we are interested in determining whether Puerto
Rico is effectively on the convergence frontier traced by the states of the Union. A
negative result will indicate that Puerto Rico is not converging towards the US, or in
ather words, that Puerte Rico is not closing the income gap with the US. An
interested reader can find severnl descriptions of the Puerto Rican economy after
World War Il in Appendix 1 of this paper.

First, we will provide some graphical evidence in terms of relative measures
of output between Puerto Rico, the US, and some Latin American and Caribbean
nations, Secondly, we will present the conclusions of growth regressions empirical
evidence. Extending the work of Barro and Sala-i-Martin (1992), panel data
regressions were performed with a sample consisting of the 48 mainland United
States plus Puerto Rico and Hawaii for the period 1940 to 1590, The actual
equations and analysis can be found in Appendix 2 of this paper.

The empirical evidence provided by these regressions shows that during this
peried, Puerto Rico clearly performed below the predicied growth rate implied by its
initial level of per capita income, even after controlling for a standard set of control
variables. Puerte Rico is the only economy in the sample showing such & serious
under-performance.  Interpreting these results in light of neoclassical theory of
growth, it is possible to argue that even though Puerto Rico partially narrowed the
income gap with the US, it is not converging towards the per capita income of the
United States. Finally, 1 will show some evidence that the political satus of the
island could well be the main reason for this under-performance.

3.1 Graphical Evidence

A first exercise to evaluate the performance of Puerto Rico relative to other
economies is to make pair wise comparisons of a measure of output per capita for
different sconomies. | use GDP per capita measured at current international prices
for Puerto Rico, the US, and a set of Latin American and Caribbean economies,
obtained from the Pen World tables version 5.6.




Figure 3a clearly indicates that the Puerto Rican economy grew faster relative
to the American econemy until 1972, It shows Puerto Rican current per capita GDP
and GNP as & percentage of the same measures for the US. Between 1955 and 1972,
Puerto Rican per capita GDP moved from 22 percent to 45 percent of American per
capita GDP. Per capita GNP follows a similar pattern although less pronounced,
increasing from 19 percent to 30 percent. The figure also shows that afier 1973, the
carch up force has been practically non-existent when comparing GDP's, and it has
been cleasly reversed in terms of per capita GNP. There is no clear signal that
Puerto Rico will reduce the output gap given its present political status.

Is this the normal behavior of other economies in Latin America and the
Caribbean Basin? Figures 3b to 3i plot relative measures of current output per
capita for some Latin American and Caribbean countries relative to the US and
Puerto Rico. A quick look at figures 3b-i shows that most economies in the region
have under-performed both Puerto Rico and the US.

Figure 5a
Relative Performance of Peerte Rico!
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When compered to other Latin American end Caribbean economics, the
performance of the Puerto Rican economy is good in general. All the economies in

the sample became poorer compared to Puerto Rico between 1955 and 1973, All of

10

them show a quick recovery relative to Puerto Rico efter the oil shock, indicating
that it hit the Puerto Rican economy particularly hard. After the oil shock Puerto
Rico reassumed the over-performance relative to most economies in the sample,
although much less aggressively.

In summary, Puerto Rico showed an cutstanding catch-up effect in the early
post-WWII period compared to the US, out-performing all other Caribbean and
Latin American cconomies. However, since 1973 Puerto Rico’s per capita output
growth rate has decreased relative to other eceaomics in the region, and there is no
clear indication that it will ever be able to close the income gap with the US,
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Figure 4b

Puoerto Rico and The U.S . Individual Effzcts
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Figure db presents move evidence in the same direction, [t makes clear that
the individual effects obtained for Puerto Rico, in terms of income levels,
estimated for the 49 states and Puerto Rico through the GMM regression presented
in column 4 of table 1, are well below the regression line, The figure lso includes
the OLS regression lice for individual effects on per capita income and a dummy
for Puerto Rico,

Nao other state economy in the sample shows a deviation comparable to the
one shown by Poerto Rico. In spite of the positive correlation between the
individual effect and the level of income, the low inital level of per capita income
is not enough to explain the large and negative individual effect displayed by the
Puerta Ricen economy.” In summary, during the period from 1940 to 1590 the
diffesent states converged towards the steady state level of per capita income at a
rate between 2.6 and 6.0 percent per year. Indeed, as figure 8 clearly shows, the
absalute convergence frontier is noticeable to the bare eve. In the period under

* The evidence provided in tzble 1 of Apperdix 2 and shown in figures 3a anc b indicates
that Puerto Rica grew ar an annual rate betwsen 2.2 ané 2.3 percentage poiats below the
one peedicted for a state with the initial level of income of Pueric Rizo,
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study, the poorer states out-performed the weelthier in proparticn to the cifference
in initinl Jevels of income. Even though ke Puerto Rican economy grew faster
than almost any other economy in the sample, the evidence indicates that the rate
of growsh attained was net enough to allow Puerte Rice to converge towards the
49 United States in the sample, Obviously, the greater the frue coavergence rate
operating amang the states, the bigger the Puerto Rican under-performance. After
controlling foe the structural composition of income, and time and locatico
dumiies, the undes-performance exhibited by the Puerto Rican is almost 3
peccertage points per year.

Explaining The Income Gap: Conditional Convergence

The results obtained in the section above show that Puerto Rico is not on
the frontier of absolwe convergence drawn by the United States. There is a huge
gap between the rate at which Puerio Rico has been growing and what we would
expect from an ecoromy with the steady state level of income of the US and the
initial level of income of Puerto Rico. In this section, I lock for an explanation. of
Puerto Ricos post-WWII economic under performance. The equations and
analvsis can bz found in Appendix 2.

Why is it that Puerto Rico has not been able to grow at this higher predicted
rate? The obvious reason is that Puerto Rico does not bave the same steady state
value of per capita income of the states included in the sample under analysis.
Omly after controlling for a set of determinants of the long-run level of income we
should expect to e capable of explaining Puerto Rico's urnder-performance. In
thas case, we could ceaclude that in order for Puerto Rico to be able to close the
income gap with the US, the variables that determine the steady state of the Puerto
Rican economy must reach levels equivalent to those attained by the United
Stares,

The results of the equations provide streng evidence that Puerto Rico has
been growing at a lower rate than the one expected for an economy with the same
steady state income of the US and with the initial income of Puerto Rico. This
result remains largely unchanged after controlling for other determinants of the
steady state Jevel of income, such as the percentage of high schoal graduares in the
population, the government’s share of income, and the per capita level of federal
trensfiers. The remaining gop betweer the actual and predicted individual effect
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for Puerto Rico must be attributed to some other unobservable variable,
Differences in technelogy in a beoad sense behween Puerto Rice and the maianland
US appear as the standard explanaticn for the gap. The bigh degree of integration
of the Puerto Rican and American economies, however, make it implausible 10
attribute the gap to differences in the access to particular production lechnigues or
any other purzly non-economic factor.

A remaining candidate is the more obvious difference in political
ingritutions. Puerto Rico is the only economy of the sample without the clear and
permanert political status of statehood. The uncertainty about the future political
status of the island might certainly have hurt Prerte Rico's zbility to induce
increases in the stock of capital at the rate predicted by the theory for an economy
with initia) low income and high steady state level of income.

Does Statchood Matter?

As mentioned above, ene of the possible causes for the inability of the
Puerto Rican econemy (o cenverge towards the United States is the unresolved
political states of the istand. Statchood involves a stable legal system, & definitive
institutionality, complete access 10 the widest market in the world, and the end of
the uncertainty faced by any investor in the island with respect to the future rules
of the game. Statehoad could also imply that Peerte Ricans would be able to
determine the nature and increase the extent of federal aid to the island, However,
statehcod also implies the end of tax incentives ard the imposition of federal
income taxes on the island's residents.

Our hypothesis is that the political status of an economy affects its
growth performance.  All the economies in the sample previously analyzed. but
Puerto Rico, are states, however political status is cestainly not the enly difference
between them and Puerto Rico. In order to disentangle the statehood hypothesis
from alternative explanations not alrendy discarded in the section above, [
canstructed a specific test of the statehood hypothesis. T use per capita income
data from 48 states from 1880 to 1940, These series were obtained from Barre
and Sala-i-Martin (1992)  The idea of the test is the following. Several of the 48
states included in this sample changed their political status from territories to
states during the pericd under study. In particular, North and South Dakota,
Montana and Washington became states in 1889, Idaho and Wyoming in 1850,
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Usah in 1896, Oklaboma in 1907 and New Mexico and Arizona in 1912, [ run
taen & standasd growth panel regression using cross-secticns 20 yeors apart
including a variakle for political starus. This variable tskes values berazen zero
and cac. It is 0 for all those chservations for which the economy was a territory.
If the coonomy changed status during the period it takes the proportional value.
For instance it is 10/20 for Montana for the period 18801500, since Montana
became a state in 1890,

1 found that the coefficient in the pon-statehood variable is large,
negative, and significant. Given the initial Jevel of per capita income and the
structural composition of their income, the economies of the states have grown on
avernge 2 percentage points faster than those of the tervitories. Although these
reselts must be interpresed carefully, it is clear they highlight the existeoce of
positive effects of the stateheod status for growth,

4  The Cost of Converging to a Lower Steady
State

The empirical eviderce of this paper shows that Puerto Rico bas been
converging to a lower steedy state than the United States. A resulting, simple
exercise is 1o compare the actual trajectory of per capita income followed by the
Puerto Rican economy to the ane it would have reached, had Puerto Rico been
canverging 1o the United States,

Assume that Puerto Rico and Mississippi bave alreedy reached their
steady states. Hence, the difference in per-capita Jevels of steady state income
hetween the two economics is approximately 9,000 dollars of 1994, Under this
assumption, table 4 (Appendix 2) presents some of the resulting pec-capita income
sieulations, using different convesgence rates, The table indicates the amaunt of
per capita income that Puerio Ricans have lost for not converging towasds the
United States, Using the conservative convergence rate of 3.7 percent found in the
study, it is possinle to show that in 1994, the average Puerto Rican bad an income
of almost $6,000 less than the one he would have received, had the Puerto Rican
economy converged to Mississippi, the poocest state in the Union, Accumulating
this loss fom 1955 to 1994 implies that each Puero Rican could bave been



110,000 dollars wealthier by 1894, Figure 3 illustrates this scennrio comparing the
twa trajectories of per capita GNP,
Figure §

Per capita Incame of Puerto Rico: Two Storizs
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5  Summary and Conclusions

Because of its relationship with the US, Puerto Rico is ecenomically,
politically, socially and geographically in & unigue position relative to other less
developed economies. This study shows that the development strategy pursued by
Puerto Rico during the last 50 vears has been, at most, only partially successful in
exploiting all the economic possibilities arising from that prefecred pesition.

The evideace found in this paper indicates that Puerto Rico is converging to
a lower steady state than the one to which the United States is coaverging -- a
shoetfall that has meant Puerto Rico has been growing at & rate around 2.5
percentage points lower than the one we could expect from an economy with its
initial level of per-canita income and the steady state level of income of the United
States. Simple simulations performed using the convergence mtes ehtained in this
peper show that the per capita income level of Puerto Rico could have been almost

'8

twice its actunl value by 1994, campletely closing the income gap witk the poorest
states, kad Puerto Rico been convergiog towerds Mississippls actual income Jevel
since 1953,

The coovergence o a lowee steady state than the US  implies that the
income gap will not be closed just by waiting for it 1o bappen. Unless Puesto
Rico's steady state level of income increases substantinily, the Puerto Rican
economy will aever be able to close the income gep with the US. In this seose,
there is no meaningful economic reason for postponing the decision about
statehaod for Puerto Rico,

Although growth theory does not provide a recipe for faster growth, it does
indicate that if Puerto Rico manages to improve the varables that determine its
long-run equilibrium income, the convergence effect guarantees a kigher rate of
growth during the transiticn towards the new steady state. Statehood could be able
to improve these variables by increasing political stability and thereby increasing
the flow of investment from the mainland - and elsewheze -- in a more natucel
way than tax incentives ever could.

Several examples demonstrate the positive effects of a cooperative
selationship between a less developed economy and o wealthy, developed country
or region. Middle-income Earopean economies like Spain in the 60's and Greece,
Ireland and Portugel have been profiting from their geographical position for a
long time, gradually closing the gap with the wealthiest European economies, The
most important pelitical and sconomic accomplishment of these ecopomies in the
last 40 years has been their entry into the Eurepean Economic Community by
increasing the advantage of the geographical proximity to a wealthier economic
region. As shown by Larre and Torres (1991}, the combinaticn of market reforms
and integration into the EEC have allowed Spain and Portugal to outperform
wealthier Evropean countries in the last ten to fifieen years.

All these examples, however, are minor cases of economic cooperation
when compared 1o the poteatial for Puerto Rico. Were Puerte Rico to become &
state, the convergence effect should guaruntee Puerto Rico a higher rate of
econemic growth and its citizens higher income levels, Through the statchood
process, Puerto Rico can become an integral part of the largest and wealtbiest
ecanomy in the world, reselving once and for the question of political uncertainty
associated with commonwealth and thereby fully enjoying the ecoromic benefits
of the catch-up process.
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Appendix 1: The Puerto Rican Economy After
World War Il

The purpose of this section is to provide a simple description of the
economic performance of Puerio Rico during the period after Weeld War I T will
show that the performance of the Puerto Rican economy was solid in terms of
growth and other economic indicators at least until the early 1970%. It was during
that period that Puerto Rico was able to reduce the output gap with the US and
become an industoinlized economy, with ecoromic and social indicators
compasable to more developed economies,

After World War II, Puerto Rice implemented policies in order to move
from an agricultural economy to an industrial coe. A first stage of economic
reforms from the early 1940's to 1949 forused maicly ¢a a program of land
reform, development of infrastructure, and reorganization of institutions. A
second stage of ecomomic development reforms by the name “Operation
Bootstrap" weze set in place from 1945 to 1953, This second phase was designed
to increase industrial production by artracting private capital, especinlly from
American investors, through privatization of government owned enterprises and
12X incentives.

No malor economic reforms were undectaken after 1952, From then on, the
Puerto Rican government ndapted its policies, especially those regarding fax
incertives, in a way to satisfy American investors needs and keep them coming to
the island. In the following 35 veass, subsidiaries of Americon corporations
established in Puerto Rico, leading the subsegment income in the contribution of
manufacturing to GNP from 135 perceat in 1950 to more than 50 pescent in 1990,
In 1952, the Commonwealth of Puerto Rico was established.

After the oil shock in 1973, the Puerto Rican econemy slowed down. The
reasons for this are not definitive, but several events may have had an exogenous
effect. They include: the application of the minimum wage to Puerto Rico; the
fuilure to adjust fully to the aftermath of the oil shock; and, the shift of tax indvced
American investment from labor to capital intensive industries, Nevertheless, the
United States eccnomy came through the oil shock and resumed its economic
growth, so another reason for the Puerto Rican slowdown might be found
elsewhere.
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Figure Al shows the steep climb of the Puerto Rican economy until 1972
and how it tapers off thereafter. [t depicts Puerio Rican real GDP per capita from
1955 1o 1994, Puerto Rico has managed to increase i1s per capita GDP at an
average rate of 3.7 pexcent per vear between 1955 and 1994, The growth has rot
been steady. Until 1972, per capita GDP grew at an average annual rate of 5.9
percent, aut-perfomming mest of the other middle-income economies of the world.
Howesver, after 1972, the Puerto Rican economy grew at a discrete 2.1 percent per
vear in per capita terms, with a low (.4 perceat between 1973 and 1983,
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Figure A1.2 shows the effects of “Operation Booistrap,” designed to
increase industrial production by artracting capital from external investors, It was
pelieved that after a first stage of intensive use of external sources, domestic
capitn] would fallow up, completing the transition towards an industrial economy.
Domestic capital never did materialize to a significant degree as successive Puerte
Rican govemments came ta rely increasingly on tax-induced extemnal funding
SQUICes.,




The figure shows total investment as a share of GDP from 1955 to 1994,
The average rate of investmen: was 29.2 percent between 1955 and 1972, It
dropped 10 17.0 percent berween 1973 and 1983, and further down w0 14.2 from
1984 1o 1994, The external funds, mainly from the mainland represented 40,7
percent of totel sources in 1945, reaching almost 80 percent by 1980. The internal
sourzes of investmen: have been mainly depreciaticn veserves and government
savings, with negative private savings.

Figure A12
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The presence of s0 many external sources in capital {in the ferm of
repatristed returns to the mainland) is an obvious drain oo the Puerto Rican
cconomy. Figure A1.3 shows the significant disperity berween GDP and GNP. It
shows GNP as a percentage of GDP from 1955 to 1994, The figure shows that the
share of outpat belonging to Puesto Ricans has steadily decreased from more than
100 percent in the early 1950's to less than 70 percent in 1594,
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The income effectively received by the Puerto Ricans would have been
even smaller had Puerte Rico ot recelved a large ameunt of transfers from the US
federal government. Figure A).4 shows the amount of net federal transfers, both
to indivicuals and the Puesto Rican goverment, in per capita dollars in 1985 and
as @ percentage of per capita GNP. The figure shows that these transfers have
amounied, on average, to almost 22 percent of per capita GNP since 1974, Even
though Puerte Rico receives fewer federal transfers in per capita terms than any
cther state, they represent o larger share of per capita income because of the much
lawer per capita income level of the island.
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Economists often blame the disproportionately Jarge amount of transfers for
the lack of private savings generated by Puerto Ricans, It has been argued that
federal transfers have finasced consumption, especially corsidering that since
1974 direct benefits to individuals (mainly in the form of social security and foad
stamps) account for maoce than 70 percent of total federal aid. In fact, by the late
1980's consumption was already over 95 perceat of GNP, and by 1990 disposable
personal income excezded GNP,

Another notable characteristic of Peerto Rico is the totally external
erieatation of the sconemy. Figuse AlS shows the conceatrations of imports and
expors -« what has been argued to be one of the main problems of the Puero
Rican development strategy. By the late 19805, exports plus imparts amounted 1o
wimost 140 percent of GDP, This trade is largely conceatrated with the US, More
than 0 percent of exports are sent to the mainland and almost 70 percent of

imports come from the US,
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Figure A1.5
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American firms attracted through the tax incentives to the island have
constituted themselves in export enclaves with almost ao foraard or backward
linkages with the Puerto Rican econcemy. These firms would import raw
marterials, put them together, and export finished products directly 1o the
mainland, building almost re interactions with the local economy”,

In addition 1o the fax incentives offered by "Operation Bootstrap®, low
wages were a sigrificant inceotive for Amecican corporaiions with operations in
the islond, Tavlor (1957) calculated that wages 25 percent higher than those
prevailing by 1953 would have been enough to offses the tax advantages and
discourage moe: of the American firms from moving to the island. Puerto Rican
average wages were only 30 percent of American wages by 1855, almost 60
percent by the mid 1580, and they are 75 percent teday. Partially responsible for
this incrense in relative wages in the island bhas been the munimum wage
legislation. [n 1977 the federal minimum wage began to be applied to Puerte

“ See Hexner, Jenking, Ladd and LaMette (1993 )
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Rico, with several exceptions for determined industies. By 1981 almost all the
Puerto Rican economy was subject to the feders] minimum wage,

Despize this disproportionate minimum wage, there is no evidence thas this
legislation has had any effect on unemployment. Unemployment rates kave
always been high in Puerto Rico, ranging fom a low of 10.3 percent in 1970 10 a
high of 23.4 percent in 1982, The average unemployment rate for the postwar
neriod bas been 16 percent. This unemployment rate is particularly high if cae
considers that the participation rate in Puerto Rico bas been Jess than 45 pescent
since 1980, that unemployed Puerto Ricans have the choice to move 1o the
mainland, and that the government of Puerto Rico has been generating more than
20 percent of total employment singe 1980,

Summary

In spite of all the problems that the Puerto Rican development strategy has
had, following WW11 Puerto Rico wes able 1o move closer, in terms of per capit
output, 1o wealthier and more developed econcrnies. In paricular, the Puerto
Rican cconomy did narrow, to some extend, 515 income gap with the US. This
carch-up effect has often been described as a conseguence of the beneficial effects
achieved by the cooperation hetween a developed and an underdeveloped
ecenomy.

Baumel and Wolf {1994) first elaborated on the catch-up effect by Puerto
Rico during the pestwar era. They show that labor productivity in Puerto Rico
grew from less than 23 percent of the US level in 1950 to 73 percent in 1590, A
similar pattem is observed for per capita GDP, although it is less pronounced,
They also point cut that several social and economic indicators for Puerto Rico
demonstrate that the Puero Rican economy has experienced in many areas
development comparable o wealitbier economies,  They conclude that Poerto
Rico's post-WWII history demonstrates how much can be accomplished when a
wealthy, developed econamy cooperates and interacts with ooe that is initally less
develeped.

Using & growth accounting analysis, they found that the existence of an
educated labor force was the primary reason  for Puerio Rican rapid economic
growth during the postwar pericd, explaining over a third of the increase in per
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capita GDP. The carch-up effect explains betweer 16 and 38 percent of the
growth, Puerto Rico's invesiment rate ancther 16-21 percent, end its trade
openness and scientific manpower accourts far much of the remaindes,

A neoclassical growth incerpresarion sugeests that substantially increesing
Puerto Rice's ability to accusmulate physical and humen capital (the development
strategy initiated afler the war) might have moved the sconomy's long-nun
expecied income toward the US, initiating a process of convergence which
explaing the relatively long peried of high growth rates. Unfortunately, as this
study shows, Puerto Rico is ro longer converging toward the US and therefore no
longer en’oys the gositive ecoromic effects of convergence.

Appendix 2: Panel Data Evidenceﬁ
Equations, Tables and Analysis

2.a Estimation Procedure

The empirical analysis of the economic performance of Puerto Rico is
conducted by estimating standard growth regressions, which arise from the
following empirical eguations. [t has been shown elsewhere that the standard
Solow-Swan and Ramsey Cass-Koopmans models imply that the average growth
between r—oand ris given by
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steacy states, 7 is an unobservable individual effect, ¢, is a time-specific effect,
and &, is en erar lerm,

A significantly negative coefficient on lagged per-capita income 35
consistent with the convergence peediction. of the neoclassical model of growth.
Ceteris paribus, the further awny an eceaomy is 1o its seady state, the higher will
be its rate of growth of per-capita income.

2.b Puerto Rico and the US

The purpose of the following estimaticas is to assess the central guestion of
the paper, Namely, whether Puerte Rico is converging (o the US, If Puerto Rico
behaved as an American state, its per cagita income would have been converging
during the last fifty years towards that of the wealthier states. [ that case, the
Puesio Rican economy would lay ¢n the convergence fromtier traced by the
American states as shown in figure 1b, displaying absolute convergerce with the
s,

Absolute Convergence

[ use two different procedures for testing whether Puerto Rico belongs to
the American convergence frontier. The simplest cae assumes that the 45
American states in the sample share the snme tecknology and institutions and,
therefore, no major unobservable differences or individual effects among them. [o
this case, | can just estimate a simplified version of equation (1) through pocled
ardinery least squares including a dummy variakle for Puerto Rico, The equation
would not include the term 7, and thezetore,

M IONCE L gyt Blagy e b gse- o4 aDUMA G b & i2)

Following Barro and Sala-i-Martin {1992} 1 included in equation (2) ns an
acditicnal explanatery variable, the variable sy, that proxies for common effects
related 1o the sectoral composition of per-capita income for each state. The
inclusion of this variakle accounts for sectoral shocks that affect the performance
of states with similar income composition in the same direction, As long as the

18

initial level of per-capita income is related to the income compesition, the removzl
of 1y, would sedously bias the estimation of the convergence refe, The variable 5.
is given by

Siere gu\o-.{ln)-.-- In ;- .]

where w,,  is the participation of sector § in state 78 pessoral income, and y,,, is the
amount of per-capita incoase originated in sector § at a natiooal level.

A aegative significant @ would indicate that Pusrto Rico has not been
grawing at the rate implied by its initial level of per capita income, had Puecto
Rico and the 49 states shared the same steady state. It would indicate, therefore, o
reiection of the hypothesis that Puerto Rice has behaved like a US state.

In & more geneeal setting coe could still argue for the presence of individual
effects asseried above, if there are differences in the ser of avallable technologies
due, for instance, to morphological differences across states,

The estimation problems arising from the presence of coerelated
individual effects in equation (1) have been extensively analyzed, * In generel, an
OLS regression of equation (1) will provide inconsistent estimates of all
parameters. In particular, the estimate of 2 will be biased dewnwards due to the
obvious correlation between the Jagged per-capita income and the individual
effect,

Following Caselli, Esquivel and Lefors (1994), 1 also perform general
method of moments estimation of equation (1. In the case of this regressions, an
unusually large and negative individual effect for Puerto Rico would support the
hypothests that Puerte Rico does not behave as a typicel ULS, state. Given that the
individual effects are likely to be correlated with income, we should require the
individual effecs for Puerto Rico to be unustally large (in absolute valve) afier
controtling for income,

’See Caselli, Esquivel and Lefort (1994) for a review of the eslimation prodlems and
salutors.

“The procedure consists of eliminating the individual effects by taking diffzrences to
eguation (1) and iestrumenting the right-hand side vaziables using 211 their lapged values,
10 the aksence of serinl correlatan in the emor teem £ , 145 estimaror provides consistent

estimazes of the paramesers in equaticn (1) Fer o more exiensive description of the
estimator see Arellano and Bond (1992), and Caselli, Esquivel and Lefort {1594).
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Fquation (4) indicates the increase in per-capita income obtain:d s a
consequence of an increase in the stzady state level of per-capita income.” Table
A2.5 presents simulations of the cost for Puesio Rico of corverging to ? lower
steady-state,  The calculations make use of equation 4 to simulate inceme
srajectories under different parametes values,

% The results from simalatioss of equation 4 performed undee different sosaarics are
reperted in Teble 5.
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2.¢ The Cost of Converging to a Lower Steady State

In order to compare the actual trajectory of per onpitn incoms followed by
the Puzrto Rican economy o the one it woulé have renched had it moved along
the US convergence frontier, I use well known results on neaclassical grawth
theary, The tjectory of income per-effective warker, ¥, around the steady stace,

7', is governed by the following relationship

Inp,}= eV inF, Y+ (L= Nin*y  (3)

This trajectory is a functica of the convergence rate A. A simple transformation
of equation (3) allows us to simulate the trajectory of income under differet

ceavergence mes and steady state values,

(', )= Iofy, )+ (L-e 15" ) - 1nF")] (@)

Table A2.5

The Cost of Converging to a Lower Steady-state
( Steady-state to which Puerto Rico is converging )

Mississippi US Average
Convergeace | Incomelostin | Totel Income Jost Income lostin | Totel Income
Rate 1954 since 198§ 1594 lost since 1935
1% Im 67,368 6,133 167,335
37% 5,800 o928 | 9864 183,232
6% 1,143 i 148,745 ] 12,462 252363
|

Equation (4) indicates the increase in per-capita income cheained as a

censequence of an increase in the steady state level of per-capita income.® Table

' The resubz from smulatiore of equation 4 pecfaemed wnder differen sererios are reparted in Tokle
A2S.




the coefficiert in the non-statehood variable is large, negative, and significant
That is, given its initial level of per capita incoms and structural composition of
their income, the economics of the actual states have grown faster after they
became stetes. Although these results must be interpreted carefully, it is clear that
shex highlight the existence of positive effects for growth of the staichood status,

2.d Puerto Rico, Latin America And The Caribbean

Ir: spite of the spparert under-performance of the Puerto Rican eccoomy
with respect 1o the US, the post-WWII economic histary of Puerto Rico has been
used es an exarople of successful economic development.

In this szction | use the receatly availoble data from the Peon World Tables
versicn 5.6, that provide data on GDP at international prices for Puerto Rico
allowing the international comperisons to be made. | used the Barro and Lee
(1994) sarple of 97 ceuntries plus Puerto Rico, Figure A2.1a clearly summarizes
the successful Puerto Rican stoey. 1 bave selected from the sample of 97 countries
all the Latin American and Caribbean economices plus USA, Canada, and Puerto
Rico. The figure makes clear that Puerto Rico out-performed all the economies
with similar ar lower pee-capita income 23 ¢f 1960,

In order to identify sources of growth for Puerto Rico, 1 ran panel
regressions sullt using cross-sections of 98 countries (included Puesto Rico) at
five year intervals from 1960 to 1990, [ included as explanatory variables some of
the most common control variables vsed in the standard literarure on empirical
growth, For education | use the percentage of the population over 25 years old
with secondary scheol completed. 1 nlso included fertility rates, investment rates,
government expenditure ratios, black markes premium, and numbes of revolutions.
Tahle 4 summarizes the results. As before, ] ran regressions using a standard OLS
arocedure and a GMM estimation, The convergerce rates are 2.28 perceat an 949
percent respectively. The estimated cocfficients for the education varieble are
positive and significant, but small. The coefficients on all ather variables are
reported in Table A2.4 as well, They are similar to those abtzined in previous
studies,

Figure A2.10
Puerta Rico ané Latin America: Growth Rates
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The results for Puerto Rico and Latin America and the Caribbean are
summarized through figure AZ.1E. The figure presents individual effects obtained
in the determinants of growth GMM regression preseated in Table AZ.4 column 2,
for the sample and period previously deseribed. The figure shows thar Puerto Rico
does not present 2 pasticularly large individual effect. That is, mest of Puerto
Rica's gowd performance is explained for the accumulation process through
investment, its human capital, its initin] position, and other variables. Once we
take into consideration those deteeminants of the economy steady ssate, there is not
much lefl unexplained. The relatively low individual effect (lower than the one
for the ULS.) indicates that most of the relative performance of Puerto Rico, when
compared o o broad set of countries, is explained by its relatively high steady
se level of per-capita income, which is caprured by the conirol varinbles
included in the regressions.
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positive and significant in all regressions. The coefficient of the education
variahle s not significancly diffecent from zero in the QLS regressions, but
negative and highly significant in the GMM regressions.  The negative sign
ohtained is consistent with the percentage of the adult popalation: with complete
Ligh scheo! educations being & aroxy for the initial Jevel of buman capital and
therefore reflecting initial conditions,  The coefficient in govesnment expenditure
and 2id from the Federal Government ore significant and positive in both sets of
regressions, Federal aid hos a large effect on growth, is especially in the GMM
regressicas. This is interesting, since the geaeral method of moments estimation
srocedure takes care of potential problems of endogeneity of the explanatory
variables that migh: centzinly nrise, especially in the case cf this last variable.

Tuble A2.2

Cross-State Regressions for per<capita Income

0LS OLS GMM
B 0.7302 06862 Q0387
(0.0266) (0.0243) (0.0012)
Ine, comp. 0,248 0.5647 0.289%4
(003533) {0.0958) (0.0138)
H-8 Grad. 00023 2.0137 0.1511
(0,CO86) (0.0105) (0.0033)
GOV 20270 00044 0.0077
{0.0081) (0,0074) (0.0005)
FAID 0.0756 0,0678 (.2274
(0.0312) {0.0293) (D.A048)
DUM lee Y& m no
DUM time No yes yes
DUM grice 00325 -0.0324
[0.0048 ) (D.0048)
A 00514 0,037 Ga505
(D A038) (0.0055) (0.0032)
ied. elfects: DUM prico .0116
(0.0055)

The §f estimates are not compemble scross sstimation procedures.
Table A2.2 also shows that the under-performance of Puerio Rico is still

severe. ‘There is almost no change in the OLS esiimate of the Puerio Rican
dummy: it is 3.24 percent whea [ include the time dummies. However, the

iz

individual effect obtained through the GMM estimation is somewhat smaller, The
OLS duramy obtained for Puerto Rico's individual effect indicates that the average
rate of growth during the transiton path was 1.1 percentage points lower than
expected,

Table A2.3

Determiring the EXect of Statehood on Grawth

18801940
0 0.6923
{0.0500%
Agric. share 00576
(0.0007)
non- 4,002
STATEHCOD | (0.0001)
DUM loz | Vo5
P 0.Uls4
l (0.0056)

I order to test the hypothesis that the political status of an sconomy affects
it performance in terms of growth, | use per capita income cata from 48 states
from 1880 to 1940, These series were obtained from Barro and Sala-i-Martin
(1992). The idea of the test is the following. Several of the 48 states included in
this sample changed their political status from territories te states during the period
under study, In particular, Noeth and Scuth Dokota, Montana and Washington
became sares in 1889, 1daho and Wyoming in 1890, Utah in 1896, Oklahoma in
1907 and New Mexico and Arizons in 1912, 1 run then a standard growth panel
regression using cross-sections 20 years apart including & variable for political
stas, This varinble takes values hetween zezo and one. It is O for all those
observetions for which the economy was a territory, If the economy changed
status during the pedod it takes the proportional value, For instance it 35 1020 for
Meatana for the period 1880-1900, since Montana became 2 state in 1890,

Table A2.3 presents the resulis of this regression, Fellowing Bamre and
Sala-i-Martin, [ iecluded also the share of income originating in agriculture as a
measure of the structural composition of income. [ also included dummies for the
gouth, west and mid-west arees. The results are steiking. Table A2.2 shows that
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| estimate different variants of equations (1) and (2} for a panel of five
cross-sections, at 10-year intervals, covering the pericd 1340-1990.  The
regressions weee run using ordivary least squares and genern! methad of moments
procedures. In the OLS regressions | alse inciuded regional dumemies for south,
midwest, end west geographical Jocation, and a time dummy for each period. The
GMM regressicns were run in deviations with respect to the mean. The indivicual
effects obained in the GMM regressions weee run against income levels using
OLS.

Table A2.1

Cr038 - State Regressions for per-capita [ncome

OLS OLS GMM GMM
] 07684 04867 | 0.0578 0.0346
(0.0122) (0.0210) | (0.0022)  (0.0024)
[ne. comp 02732 05166 0,1684
(0.0326)  (0.0950) (0.0562)
DUM los yes yes no no
DUM time r ¥es ves ves
DUM price 00221 00350
(0.0046)  {0.00<T}
. T00263 00576 | 0.034E U.0605
0.L016)  (0.0031) | (0.0058)  (0O045)
i, eliects: UM prico SLZ58
(0.008)

The [ estimates are pot comparable across estimation procedures.

I use personal per-capita income obuined from the Statistical Abstract of
the LS. that ircludes data for Puzrto Rico from 1940 on, The data is net of federal
transfers. Table A2.1 surmmarizes the results cbtained in both sets of regressicas.
The convergerce rate obtained using pooled least squares is 2,62 percent when
including only location dummies and 3.76 percent when time durnmies are also
included, The estimate of A obtained using the general methad of moments
procedure is 5,48 percent and 6.05 percent per year respectively. In all cases, the
standard errors are small, implying significant coeflicients and small confidence
intervals with no overlapping regions, The coefilciens abtzined with the general
method of moments estimator is uaguestionably larger than the ones abtained via

Jeast squares, | The coefficient oa the structural compositicn of income vacable is
always positive and significant,

The ceefticient oo the dummy variable for Puesto Rico included in the OLS
regressions s large, negative and significant. 1t indicates that Puerto Rico grew
during the period 1940-90, on average ot a rate between 2.2 and 3.3 percentage
points lower than that of an economy with the same steady state as the United
States, but with the initial per capita income of Puerto Rice. The table also shows
the coefficient of a dummy varizble for Puerto Rico ia the OLS regression of the
individual effects on the level of income, Interpreting this cozfficient in terms of
growth rate under-pecformance indicates the excraordinarily large and negative
individual effect obtained for Puerto Rico accounts for 2,38 percentage points of
lower annual growth mte, These results clezrly indicate that Puerto Rico does not
behave like another state, The Puerto Rice economy has been growing at a much
lewer rate than the one implied for & state with its initial iccome level,

2.c Explaining the Income Gap: Conditional Convergence

When an economy does not belong to the convergence fromtier, it is
Decause it does not share the same steady state income determinants, Therefoee, 11
include in the above regression a set of standard determinonts of growth variables
that proxy for steady state conditions, Although the under-performance is
somewkat reduced, [ still find a large and unexplained growth gap.

1 estimate equations 1 and 2 including as explanatory variables beginning of
peried values of per capita income the state's structural composition of income,
and the percertage of the population over 25 years old with complete high school
educations or more. [ include, in additicn, the per capita level of state and lecal
government expenditure, and the per capita level of federal aid received by the
state. Table A2.2 presents the results. Ceatrolling for the extra set of variables
increases, as expected, the estimated speed of convergence to 3.77 percent and
3.14 in the OLS regressions with and without including time dummics
respectively, The speed of convergence reaches 951 percentage the GMM
regressicn.  The ceefficient for the structural composition of income variable is

" The difference betweet: both ses of estimates s smaller, kowever, than the ooz shown
by Caselli, Esquivel and Lefort (1994) for 2 large sample of beterogensous countries,
indicating that the cmitrad variable bias is less severe for this sample,
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| estimate diffzrent vacants of equations {1) and (2) for a panel of five
cross-sections, @t 10-year intervals, covering the period 1320-1950. The
regressions wese run using ordinary least squares and gereral methed of moments
procedures. In the OLS regressions [ elso included regional dummies for south,
midwest, and west geographical Jocation, and a time dummy for each period. The
GMM regressions were run in deviations with respect to the mean. The individual
effects obained in the GMM regressions were run against income levels using
OLS.

Table A2.1

Crass - State Regressions for pec-capita Income

QLS OLs GMM GMM
B 0.7684 06867 | 00518 0.0546
(0.0123)  (0.0Z10) | (0.0022) (0.0024)
[ne. comp 02732 03166 0.1684
(0.0326)  (0.0950) (0.0563)
DUNM loc yes yed ro no
DUM time o Vs yes ves
DUM prico 00221 -0.053)
LOOC46)  (0.0047)
% 00265 0057 D348
.0016) (000213 | (00058} (0.0044)
i, ellects: DUM “).0238
e (0,0048}

The P eatimates are pat comparable across estimaticn precedures,

[ use pessonal per-capita income obtained from the Statistical Abstract of
the U.S. that ircludes data for Puerio Rico fom 1940 op, The data is net of federal
transfers. Table A2.1 summarizes the results obtained in ot sets of regressions.
The convergence rate obtained using pooled least squares is 2.63 percent when
including only lecation dummies and 3.76 percent when time dumsmies are also
included. The estimate of A cbtained using the general methad of moments
procedure is 5.48 perceat and 6.05 percent per year respectively. [n all cases, the
stardard errors are small, implying significant coefficients and small confidence
intervals with po overlapping regions, The coefficient obtained with the general
method of moments estimator is uagquesticnnbly Jarger than the ones cbtained via

il

least squares, © The coefficient en the structural composition of income variable is
always positive and significant.

The coefilcient on the dummy varizble (or Puesto Rico included in the OLS
regressicns is large, negative and significant. It indicates that Puerte Rico grew
during the peried 1940-90, on average at a rie between 2.2 and 3.3 peccentage
points Jower than that of an economy with the same steady state as the United
States, but with the initial per capita income of Puerto Rice. The table also shows
the coefficieat of a dummy varizble for Puerto Rico in the OLS regressicn of the
individual effects an the level of income. Interpreting this coefficient in terms of
growth rate under-performance indicates the extraordinarily large and negative
indivicual effect chtained for Puerte Rico accounts for 2,38 percentage points of
lower annunl growth mte. These results clearly indicate that Puerto Rico does not
behave like another state, The Puerto Rico economy has been growing et a much
Lower rate than the one implied for 2 state with its initial income level,

2.c Explaining the Income Gap: Conditional Convergence

When an economy does ot belong to the convergence frontier, it is
because it does not share the same steady state income determimants, Therefoee, II
include in the above regression a set of standard determinonts of growth variables
that proxy for steady state conditicns, Although the under-performance is
semewhat reduced, [ still find a Jarge and unexplained growth gap.

1 estirnate equations | and 2 including as explanatory variables beginning of
petiod values of per capitn income the state's structural composition of income,
and the percentage of the population over 25 years old with complete high scheol
educations or more. [ include, in addition, the per capita level of state and local
government expenditure, and the per capita level of federal aid received by the
state. Table AZ.2 presents the results. Controlling for the extra set of variables
increases, s expected, the estimated speed of convergence to 3.77 percent and
3.14 in the OLS regressions with and withouwt including time dummies
respectively, The speed of convergence reaches 951 percentage the GMM
regression.  The coefficient for the structural composition of income variable is

" The difference setweet both set of estimates is smaller, bowever, than the one shown
by Caselli, Esquivel and Lefort (1994} for a large sample of beterogeneous counlries,
indicating Last the omitrad variable ias is less sevene for this sample.

k)|




