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TRADE AND GROWTH IN EAST ASIAN COUNTRIES: CAUSE AND EFFECT?

ABSTRACT

Estimates of growth equations have found a role for openness, particularly in explaining rapid
growth among East Asian countries. But mgjor concerns of smultaneous causdity between growth and
trade have been expressed. This sudy ams to ded with the endogeneity of trade by usng as
indrumenta variables the exogenous determinants from the gravity modd of bilatera trade, such as
proximity to trading partners. We find that the effect of openness on growth is even sironger when we
correct for the endogeneity of openness than in sandard OL S estimates. We conclude with estimates
of how much has been contributed to East Asian growth both by the exogenous or geographical

component of openness and by the residua or policy component.
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The record of rgpid growth that many East Adan countries have attained over the last three
decades is 0 spectacular that it has been claimed as supporting evidence by both sdesin each of three
debates (at least). First is the debate on whether the East Asans successis proof of the superiority of
protectionist policies on the one hand, or of outward-oriented policies on the other. Second is the
broad debate whether the East Asan phenomenon is evidence of the virtues of government intervention
in generdl, or of laissez-faire market-oriented policies’ Third is the debate over whether the statistics
support growth based on smple accumulation of the factors of production (labor, education, and
epecidly physicd capitd), or growth based on improvements in technology and efficiency (measured
as an increase in tota factor productivity, or the "Solow residud").” Findly, in the latter case, there
would dso be the question whether this increase in technicd efficiency was due (i) to superior
government palicies, in which case East Asamay have vauable lessons for other countries, (ii) to some
superior mode of socid organization, perhgps some exogenous aspect of Confucian culture, (iii) to

smple catch-up with the technologically more advanced industrialized countries®, or (iv) to chance.’

! Exanples include Krueger (1990) vs. Pack and Westpha
(1986), or the controversy surrounding Wrld Bank (1993),
including Rodrik (1994a). Laissez-faire is not the sanme as
out ward-orientation, of  course, because sone governnents
deli berately wuse subsidies or an wundervalued currency to
pronote outward orientation

2 Young (1992, 1994, 1994), Kim and Lau (1994), and
Krugman (1994) have upset conventional w sdom by arguing that

growh anong the four East Asi an dragons, especially
Si ngapore, can be explained by sinple factor accunulation,
with no inportant residual |eft over in npbst cases. Sar el

(1995) reviews the state of play.

®  This is the fanpus convergence hypothesis: Barro (1991),
(Baggg) and Sala-i-Martin (1992), and Mankiw, Romer, and Weil
1 .

* Easterly (1995) and Easterly, Krener, Pritchett, and

Summers (1993). The main problem with the chance argunent is
that the East Asian success stories are all located in the
sane region. These authors point out that this ex post
reasoning has sone pitfalls. Nevert hel ess, this observed

spatial correlation is a mmjor notivation for the present
paper.



The subject of this paper is trade-led growth. In measuring trade, we lump together exports
and imports. As emphasized by Grossman and Helpman (1991a,b) technologica spillovers could come
viaimports as easly as exports.

Quite a few empirica studies of growth rates across countries find that the ratio of exports to
GDP, or some other messure of openness, is a significant determinant of growth’, and often that it is an
important determinant for East Asian countries in particular.’ A typica specification begins with the
standard determinants of GDP suggested by neoclassical growth theory, and adds a variable for exports
as a share of GDP. For example, Feder (1982) regresses growth rates for 31 semi-industrialized
countries over the period 1964-1973 againg three variables. investment as a share of income, the rate
of growth of the labor force, and the rate of growth of exports (times exports as a share of income).
The coefficient on the last variable is highly sgnificant satidtically. Smilarly, Edwards (1993, pp.9-11)
regresses the rate of growth of total factor productivity on two measures of openness -- total trade as a
percent of GDP and total tariff revenue as a per cent of trade -- along with some other variables, and

findsthat "in every regresson the proxies for trade ditortions and openness are highly significant.”

The Problem of Smultaneity Between Trade and Growth

> Exanpl es include Mchaely (1977), Krueger (1978), Feder
(1982), Kohli and Singh (1989), Ronmer (1989), Quah and Rauch
(1990), de Melo and Robinson (1991), DeLong and Summers
(1991), Dollar (1992), Edwards (1993a), van den Berg and
Schmdt (1994), Sachs and Warner (1995, p.35-37), Harrison
g1995;, and Eusufzai (1996). Edwards (1993b) and Rodrik

1993) survey the literature.

® Five exanples are Helliwell (1992, 1995), Page (1994),
Pack and Page (1994), and Fukuda and Toya (1995). Pack and
Page find that manufactured exports, in particular, are
inportant in the growh equation, and that this variable
explains part of +the East Asian success (and that its
coefficient is the same as for other parts of the world)



Simultaneity is dways a concern however. Rodrik (1994b, p.2), for example, argues that the
gandard view is "quite mideading on the importance it attaches to the role of export-orientation in the
growth performance. It aso has backward the causa relationship between exports, on the one hand,
and investment and growth on the other." The mechanism of reverse causdity that Rodrik has in mind
runs as follows an exogenous increase in invesment in a developing country with a comparétive
disadvantage in producing capita goods, such as Korea, will necessitate an increase in imports of such
goods (and in turn an increase in exports to pay for the imports).”  Similarly, Bradford and Chakwin
(1993) argue that causdity runs from investment to growth and exports, rather than the other way
around. Helpman (1988, p.6) asks "Does growth drive trade, or is there a reverse link from trade to
growth?' Harrison (1995, 9.26) concludes that "exiging literature is dill unresolved on the issue of
causdity.”

Quite afew dtories of reverse causdlity are possible. When the equation features a regression of
GDP againgt exports (or the rates of change thereof), the smultaneity problem is clear: a correlation
may emerge smply because exports are a component of GDP, rather than because of any extra
contribution that trade makes to growth. In the case of imports, trade might rise with income because
foreign goods are superior goods in consumption. Many studies have sought to identify some direct
measures of trade policy, hoping that they are exogenous® But, aside from difficuities in meesuring
trade policies, which are typicdly serious enough, a fundamenta conceptua problem of smultaneity
remans (eg., Sdai-Martin, 1991). What if free-market trade policies are no more important to

growth than free-market domestic policies, but tend to be corrdated with them? Then openness will be

Bradford (1994) surveys the literature.

" Levine and Renelt (1992) reach simlar conclusions.

8 Ben-David (1993) focuses on the formation of the
Eur opean Economic Community during the years 1959-1968 as an



observed to be correlated with growth, even though trade does not cause growth. A find possible
mechaniam is a pattern whereby poor countries tend to depend fiscally on tariff revenue, and to reduce
tariffs as they become more developed.

A number of sudies have tangled with the challenge posed by smultanety. Jung and Marshal
(1985), Hutchison and Singh (1987, 1992), and Bradford and Chakwin (1993) apply Granger-
causdlity tedts to the problem. Esfahani (1991) attempts a Smultaneous equation gpproach. As S0
often in macro-econometrics, however, the smultaneity problem has remained largely intractable.

What is needed are good instrumentd variables, which are truly exogenous, and yet are highly
corrdlated with trade. This paper offers tests with such instruments: trade shares as predicted by the
gravity model. The gravity mode of bilateral trade, in its most basic form, says that trade between
country i and country j is proportiona to the product of GDP; and GDP;, and inversdy related to the
distance between them, by analogy to Newton's theory of gravitational attraction between two masses.
Other explanatory variables often added include populations (or per capita GDPs), land aress, and
dummy varigbles representing landlockedness, common borders, common languages, and common
membership in regiond trading arrangements. While the gravity model has long been an ugly duckling of
international economics -- obscure and dlegedly lacking theoretica foundations -- it has recently
enjoyed a swan-like revival. There are at least three reasons for that revivd: its empirical success a
predicting bilatera trade flows, improved theoretica foundations arisng from modern theories of trade
based on imperfect subgtitutes, and a new interest among economists in geography and trade that seeks
to treat countries or regions as physicdly exigding at particular locations in space rather than as

disembodied constructs.”

exogenous trade |iberalization.
°® The results of one early gravity study were reported in



Such variables as distances, populations, common borders, and common languages are as close
to exogenous as we get in economics. From the viewpoint of a smal individud country, the GDPs of
trading partners are exogenous as well."* Yet these variables are highly corrdated with trade. Thus
they make good ingrumenta varigbles.  An intuitive way to implement the idea is to use the vaues
predicted by the gravity mode to instrument for the trade variable in the growth equation. If trade il
appears to be a significant determinant of growth with this correction (taking care, of course, to use the
right slandard errors), then we can conclude that the effect is causal and not spurious.

In the latter case, we might dso be able to go on and say something particularly interesting for
the East Asan countries: to the extent that there is a Solow resdud in the growth equation and it is
associated with trade, how much of it can be explained by the proximity of the East Adan countries to
trading partners with rapid factor accumulation? Is part of the growth resdua explained by the trade
share resdud, i.e, to outward oriented policies, or to other unknown factors, excluding proximity to
rapidly growing trade partners? Or, on the other hand, to put it Smply, is it just that they are lucky
enough to be located near each other?

Somewnhat relevant to this idea are tests in a number of recent papers. Del.ong and Summers

tested for spatid corrdation of resduds in their growth regression, and (surprisedly and surprisingly)

Li nneman (1967). The theoretical rationale for the idea that
bilateral trade depends on the product of GDPs cones from
recent work by Helpman (1987) and Hel pran and Krugman (1985,
section 1.5). Frankel (1996) el aborates, applies the gravity
nodel to issues of trade blocs tests for trade blocs, and
ives further references. Frankel (1993) and Frankel and Wei
?1994 focus on East Asian bl ocs.

Y For a study like this one that seeks to explain growth
for a cross-section of countries, one does not wi sh to treat
GDPs of trading partners as exogenous, even if the donestic
country is small. But if the standard factor-accunul ation
terms in a growth regression (labor force growth, investnent,
and education) can be treated as exogenous in the donestic



failed to find any correlation based on physica proximity. Chua (1993), on the other hand, finds "strong
evidence for positive regiond spillovers, accounting for about 14 to 18 per cent of a country's growth
rate” Elliott (1994) finds spatid corrdation in growth, as well as in the resduas from a standard
growth regression, particularly among the East Asan countries. A correction for this spetial correlation,
andogoudy to more common corrections for serid corrdation, reveds higher sandard errors than
under usua OLS methods, s0 that such explanatory variables as education and a dummy variable for
Asan growth are no longer satistically sgnificant. As Chua (1993, p.31) notes, "The puzzle of the
sgnificant continent dummies is solved...This result rules out the notion that the continent dummies
proxied for intringc culturd differences or political regime differences across continents” These papers,
however, do not focus specificaly on trade. They measure spatid proximity by smple dummy variables
for common border or common regions, rather than using the full set of variables known to be ussful in
the gravity literature. Asaresult, the regiond spillover effects found by Chua and Elliott could be due to

many possible channels, whereas ours can be specifically identified with trade links™

The Growth Equation

Here we adopt the "conditional convergence" specification that has become common in the
empirica literature on growth. While we consider a number of variants, our basic specification is given
by equation (1) below. (See Mankiw, Romer, and Well, 1992, for the theory and testing of this

equation, but without the opennessterm.) The dependent variable is per capita GDP & the end of the

country, then they can al so be consi dered exogenous in trading
partners, as discussed bel ow.

1 Weinhold (1995) has recently extended the approach of
t hese papers, to focus on differences in spatial dependence
bet ween industrialized and devel oping countries, naking sone
use of the gravity equation. Moreno and Trehan (1996) argue
that proximty matters for nore reasons than just trade.



sample, 1985. GDP per capita at the beginning of the sample period (1960) appears as an explanatory
variable™ The other explanatory variables are computed as averages over the sample periods, except
for openness which is computed for 1985. The possible endogeneity of opennessis the centra focus of

the paper.

log(Yipopes) = 0 +
‘OOIOQ(T/Y)i + 90|og(|/v)i + 6*0|og(n)i + ’\OIog(SCH)i +

\ Ol og( Y/ popeo) + U. )

where,

Yis GDP;

pop is the country's working-age population (results were little affected when totd population was
used);

T/Y istotd trade (exports plus imports with dl countries, not just those in the sample, even though these
are a high percentage of world trade) as a share of GDP,

I/Y is gross investment as a share of GDP,

n istherate of growth of pop, plus an alowance of .05 for technologica growth plus depreciation of the
capita stock;

SCH is an estimate of human capita investment based on schooling.

2 The hypothesis that countries are always in their Sol ow
neocl assical growh steady-state equilibrium would predict
that lagged inconme has no effect. This seens unlikely,
however, as it should take countries a long tine to converge



We measure I/Y, n, and SCH as averages over the 1960-1985 period, but T/Y isfor 1985 done.

Our sample contains 100 to 123 countries, depending on availability of some variables. Table 1
reports incomes for individuad East Adan countries, and for the other countries aggregated by
geographicd area. In the quarter-century covered here, the East Asians went from an average income
per worker that was 20 percent lower than that of the average of non-OECD countries, to a level 46
percent higher than theirs™® Ther investment shares and schooling levels were not only higher than
those of the other non-OECD countries, but amost as high as those of the OECD countries. [Japan's
were higher than those of other Western countries] Certainly these factors are an important part of the
East Asans success. But might the trade share of the East Asian countries, which in Table 4 is on
average higher than that for any of the other groups, dso be part of the explanation?

Thefirst column of Table 2 reports the results of a conventional OLS regresson on Equation 1.

The edimated coefficient on beginning-of-sample GDP is .7, indicating a 30% tendency toward
conditional convergence over the 25-year period. The coefficients on invesment and schooling are
highly sgnificant, while the coefficient on the rate of growth of the labor force is not a al sgnificant.
The coefficient on openness, the chief focus of our interest, is sgnificant at the 95 per cent leve. Its
point estimate suggests that for every 1 percent increase in trade as a share of GDP, income per capita

increases by .15 percent.

The Gravity Equation for Determining Trade

A standard gravity equation for bilatera trade between countriesi and j is of the form:

to the long-run equilibrium

'3 In income per capita, they went from a level that was slightly lower than the others, to
a level more than twice as high. In other words, a large increase in the labor force
participation rate was a major contributor to growth.



log (Tij/Yi) = a + b log(Y/Popi) + bz log(Y/Pop;) + ¢1 log(Popi) + ¢ log(Pop;) +

d log(Distij) + f(Adjij) + g(LL;;) + h1 log(Area) + hz log(Areg) + e;. 2

Because the aim isto construct ameasure of country i's trade share that is exogenous, thereis a
problem in how to treet the incomes'Y; of the trading partners. Ignoring the endogeneity of Yj does not
seem optimd. In particular, if fitted vaues were constructed based on actua contemporaneous vaues
of trading partner income, we might pick up spurious correlation due to common growth factors or
linkages other than trade. One possible drategy is esimating a verson of the equation that includes Y;,
with a coefficient constrained to unity.™ A second strategy is to drop trading partner incomes from the
explanatory variables in the gravity modd. This is not an entirely attractive solution ether, because
income is such an important varigble in the gravity modd; but the outcome of such esimation of the
growth equation usng purey "geographic’ indrumenta variables is reported anyway in column 2 of
Table 2. A third gtrategy, our preferred one, isto subgtitute for Y in the trade equation the fitted values
of the partner income levels, based on the factor terms, (1/Y);, n;, and SCH;.

The predicted trade share for country i is the sum of the predicted bilaterd trade shares

with al of its partners.

N N

vy =201 M)

The sum is taken not just over the 63 countries for which we have bilatera trade data, but over 162

4 Estimates such as many of those reported in Frankel (1996) support this constraint.
Cyrus (1996) allows for the endogeneity of income in estimates of the gravity model, by using
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countries, virtualy the entire world. (The growth regressons concentrate on a medium-szed data set of
123 countries, however, because these are the ones for which we have the necessary data on factor
accumulation. An Appendix table A-11 ligts them.™)

It is a good idea to ingpect the firgt-stage regressions, to make an assessment of the quality of
the instruments. These are reported in Appendix Table A-4. In the full gravity model, the correlation
between the fitted trade shares and actud trade shares is quite high. When the trading partners GDPs
are excluded, but populations and aress are included, the fitted trade shares siill have a rdatively high
corrdation with actua trade shares. 0.66. The t-datitic in aregresson of the actud trade share on the
fitted share is 9.5.

In Frankel and Romer (1995, Table 2), which reports the estimates of equation (2) in full, it is
argued that for use in the growth equation, we are only interested in exogenous components of openness
excluding the size of the domestic country. The argument is that splitting one country into two
independent regions would raise the measured openness (trade/GDP) of each, even though it would at
best leave unchanged the physica patterns of exchange of goods, and would thus at best leave
unchanged the growth rates of each. (More likdly, trade between the two regions would fal, with an
adverse affect on income per capita if the hypothesis is correct that appropriately-measured openness
helps promote growth.) Holding constant for the area and population of the domestic country in a
regresson equation for actua openness, the t-gtatistic on the fitted trade share fdls to 35. (If sze
variables are excluded from the beginning, the t-gatistic on the "pure geography™ modd of opennessiis

only 3.2)) Our preferred approach is to add domestic and foreign per capita GDPs back into equation

the factor accumulation variables as instruments.

® China and Taiwan are included. (They were excluded from
Frankel and Roner, 1995 [and from Table 2 of the January 1995
version of this paper], because we did not originally have the
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(2), but only in the form of the fitted values of these variablesin a.conventiona growth equation,™® where
the exogenous variables are investment, population growth, and schooling. Under this approach, the t-
datistic on the fitted trade share rises back to 6.6 [for the larger sample, and 4.8 for the smdler
sample], even when controlling for area and population. In short, the geography and gravity models do

supply useful instruments for openness.

Table 4 reports for the East Asian countries the "predicted trade share"”’ dongside the first
column, which repesats these countries actud trade shares. In the second column the predicted trade
share is computed using the pure geography approach, i.e,, usng only insrumenta variables such as
disance. In the third column, the predicted trade share includes dso the effects of trading partners
factor accumulation. Hong Kong, Korea, Indonesia, Maaysia, Singapore, Taiwan, and Thailand have
actual trade shares in excess of the geographicaly predicted trade share. This might appear to suggest
that deliberate outward-oriented policies, or an absence of the protectionist policies followed by the
average of the 100 countries in the sample, contributed to their relatively high degree of openness. The
other countries appear less open than the geographical factors predict. When the predicted trade share
is condructed from the full gravity modd, however, only two East Adan countries show an
unpredictably high trade share: Singapore and Mdaysa. Only these two show strong evidence of

outward-oriented policies. Evidently countries like Korea, Taiwan, and Hong Kong come by their high

schooling data for these two countries.)

1 E g., Mankiw, Ronmer and Weil (1992).

" The predicted trade share is the fitted value in a
regression of the actual trade share against the constructed
trade share, the latter calculated as the sum (over the
trading partners available in our data set) of the bilateral
trade flows predicted from the geography equation. I n ot her
words, the nunbers that were estimated on a reduced sanple
have been "bl own up" to correspond to gl obal trade.
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trade shares in large part by virtue of the high rates of factor accumulation on the part of their neighbors

(including each other). The sameistrue for East Asain the aggregate™®

The Smultaneous-Equation Estimates

As explained above, two methods are used to condtruct the fitted trade share used in the
ingrumental variables growth regressons in Table 2: the pure geography approach and the gravity
approach with partners factor accumulations used in place of their GDPs. Under both approaches, the
coefficient on the fitted trade share is statistically significant.”® Indeed the point estimate for the effect of
opennessis higher than it wasin the OLS estimates. For every one percent incresse in trade as a share
of GDP, income per capitais higher by an estimated .34 percent. The predicted effect of going from a
closed economy to one where imports and exports sum to 200 percent of GDP (not as high as Hong

Kong and Singapore), is to raise GDP by about 68 percent.”

8 To give the reader an idea why specific East Asian

countries score high or Ilow on predicted openness, the
vari ables used in the geographical nodel, averaged for each
country over its trading partners, are reported in Table 7.
(These are weighted averages, using actual bilateral trade
shares as wei ghts.)

19 To allow for zero-values in bilateral trade data, we

also tried using Tobit in the regression to construct the
openness instrunental variable. The point estimates and
significance |evels are higher. [ Those results are omtted
here, but were reported in Table 2b of CIDER Worki ng Paper No.
C95-050, U.C., Berkeley, also available as Pacific Basin
Wor ki ng Paper Series No. 95-03, Federal Reserve Bank of San
Franci sco, July 1995.]

20 We noted earlier an argument that one should condition
on country size, as neasured by area and popul ation, when
observing the effects of openness on growth. In tests of this
sort, the standard error of the coefficient on openness is
increased, so that its t-statistic falls to 1.7, though the
point estimate is little affected. (When initial income per
capita is excluded from the equation, openness remains
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These results suggest our centrd finding: Smultaneity is not as serious a problem in gppraisng
the effect of openness on growth as many have thought. A Hausman specification test fails to rgect the
hypothesis that the OL S and instrumenta variables estimates are equa. To the extent that Smultaneity is

present, it seems to produce the opposite effect on the estimate from what has previoudy been feared.

Implicationsfor Trade-L ed Growth Among Ten East Asian Countries

The next gep isto examineindividud East Asan countries (particularly those with postive TFP
growth resduds), and so see how much of their growth can be explained by the estimated effect of
trade. We expressed the dependent variable (1960-1985 growth in GDP per capitd) and the
explanatory variables as deviations from the non-OECD world average. The explanatory varigbles,
agan, are. eech country's openness, investment, population growth, schooling, and initia (1960) income
per capita. Then we subgtituted these values into the estimated growth equation (the IV estimates) to
see the role played by each factor in explaining growth. The results are reported in Table 5. We see
that openness explains a large amount of growth for Hong Kong and Singapore, and positive (though
gmadler) amounts aso for Korea, Mdaysa, and Tawan. In the Philippines, where growth was |ower
than the world average, alow leve of openness explains amogt hdf this gap. Low openness detracted
from the growth accomplished by China, Indonesia, Jgpan and Thailand. Of the other varigbles,
investment and schooling are the dominant determinants in most of the countries.

Almogt dl countries have alarge postive unexplained component, however, suggesting room for
one's favorite stories about Confucianism, political stability, or government policy. The exceptions are

China, where catch-up from a low initid GDP explains most of the growth, and Singapore. As in the

statistically significant at the 95 percent |evel even when
conditioning on country size.) These results are reported in
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Young (1992) reaults, the resdud for Singgpore is very smdl (actudly subgtantidly negative). In our
case, however, openness, not factor accumulation, is the dominant explanation, apparently accounting
for more of the growth miracle than invesment and schooling combined. The Philippines is the other
country, besides Singapore and China, where the residud is negative; but this is a matter of a partidly
unexplained poor growth performance, not a fully-explained good performance™

If openness was an important contributor to growth in many of these countries, was this the
result of the accidents of geography and history, or might it have been the outcome of deliberate
policies? Table 6 further bresks down the openness effect from Table 5% In most cases, the
contribution of openness to growth is a contribution of trade as predicted by the gravity modd; thus it
cannot be attributed to policies. We see that for Korea, Hong Kong and Taiwan, the helpful effect of
openness is fully predicted by the gravity modd, leaving nothing as a resdua. For Singgpore and
Maaysia, on the other hand, the contribution of predicted openness is smdler than the contribution of
resdual openness, presumably attributable to outward-oriented policies. In some of the cases where a
level of openness less than the globa average held back growth, alow leve of residua openness was a
more important component than was predicted openness. This describes China, Japan, the Philippines

and Thailand?

Frankel and Romer (1995), Table 5.

?Y The results are slightly different in the case of the pure geography instruments,
reported in Table A-6. Openness explains a little less of growth in Hong Kong, Singapore and
other countries, as compared to the case where output determinants are included among the

regressors. But the explanatory power of openness is still large and significant.
22 Appendi x Tables A-7 and A-8 for the smaller sanple.

2% Again, the results are somewhat different when the instruments are restricted to
geography variables. Now Hong Kong, Korea and Taiwan join Malaysia and Singapore, as
countries where residual openness makes a larger contribution to growth than does predicted
openness. But it seems likely that this residual openness is in part due to the rapid factor
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To summarize the results briefly, many of the explanations offered for East Asan growth indeed
gopear to play an important role smple catch-up (particularly China, Indonesia, and Thailand),
investment and education (especidly Japan, Korea, Madaysa, Singapore, and Tawan), and an
unknown residud (especidly Japan, which has a large postive resdud, and the Philippines, where
growth was much lower than one would predict). Openness plays a substantia role in many countries,
especialy Hong Kong and Singapore.

Severd extensons d the research are desrable. In the results reported here, we do not
congrain the coefficients ¢, g, and h to be the same for country i and country j, 9., g1 = g, even
though the dependent varigble is the sum of both directions of trade. Eventudly we will estimate a
gravity equation for imports separately from exports at that time it will be appropriate to dlow the
coefficients on domestic and foreign variables to differ. Among other advantages, such an equation
might dlow us to diginguish whether the spillover effects from neighbors growth come via exports, as
traditiondly assumed, or imports, as might be implied by some recent theory such as Grossman-
Helpman (19913, 1991b).** Another possible extension for future research would be to attempt explicit
tedts that distinguish the importance of rapid growth among close trading partners from other
determinants of trade.

Our current conclusion, however, is that the role played by openness in promoting growth turns

out to stand up well to the smultaneity charges that have been leveled againg it.

accumulation of neighbors, rather than to outward-oriented policies.

* Coe and Hel pman (1993) test the theory, and find that
TFP is affected not only by domestic R & D, but also by R & D
I01‘ t hose countries from whom the donestic country inports a
ot .
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Tabl e 2a: Determ nation of Real GDP per capita in 1985

oLs |V |V
(pure geography) (gravity)
Const 2.66** 2. 54* 2. 50*
(.792) (.807) (.813)
Opennessgs . 001418 . 002288 . 00255*
(.00072) (.00116) (.00119)
| NV A . 266** . 250%* . 245%*
(.058) (.060) (.061)
Pop G a - 207 -.233 -. 241
(.262) (.265) (.267)
School A . 308** . 304** . 302**
(.057) (.058) (.058)
GDP/ popeo . 693** . 696* * . 698**
(. 050) (. 050) (.051)
No. obs. 100 100 100
s.e.r. . 287 . 290 . 291
R? . 934 . 933 . 933
adj . R . 931 . 930 . 929

(standard errors reported in parentheses.)

8 significantly greater than zero at 90% I evel
* significantly greater than zero at 95% I evel
** significantly greater than zero at 99% | evel

Note: In the second colum, the pure geography approach, the
instrunental variable for the donestic country's openness is
the fitted value based on the following variables: the
popul ati ons and | and areas of it and its trading partners, the
di stance between them and dummy variables for comon borders
and | andl ockedness. They do not include any neasure of
trading partners' GDPs. In the third colum, the gravity
approach, partners' factor accunul ati ons (i nvest nent,
popul ation growth, and schooling) are substituted for their
i ncones, as instrunental variables for openness. For both
instrunental variables regressions, the fitted values for
trade are estimted by dropping zero-valued observations from
the log-linear regression, but constructing fitted values for
t hese observations just |ike the others.
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[TO BE DROPPED] Table 2b:
Determination of Real GDP per capitain 1985 (T obit for 1V)

v IV
(pure geography) (gravity)

Const 2.20* 2.139*
(.910) (.946)

Opennessss .00469* .00522*
(.00200) (.00225)

INVav .206** 197+ *
(.072) (.076)

Pop Grav -.305 -.320
(.293) (.304)

Schoolay .291** .280**
(.064) (.066)

GDP/popso .706** .708**
(.056) (.057)

No. obs. 100 100
s.er. 317 327
R 921 916
adj. R 916 911

(standard errors reported in parentheses.)

* ggnificantly greater than zero at 95% leve
*x sgnificantly greater than zero at 99% leve

Note: In the first column, the pure geography approach, the instrumental variable for the domestic
country's openness is the fitted value based on the following varigbles. populations and land areas of it
and its trading partners, the distance between them, and dummy variables for common borders and
landlockedness. They do not include any measure of trading partners GDPs. In the second column,
the gravity approach, partners factor accumulations (investment, population growth, and schooling) are
subdtituted for their incomes, as insrumenta variables for openness. In both columns, the fitted values
for trade are estimated by Tobit, as one way of deding with zero vaues.
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