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Perhaps the most fundamental proposition of international trade theory is that trade 

allows a country to achieve a higher real income than would otherwise be possible.1 The 

proposition that trade causes economic growth is a rich in international economic theory. 

From Adam Smith's discussion of specialization and the extent of the market, the economists 

interested in the determination of standards of living have also been interested in trade. But 

despite the great effort, there is little persuasive evidence concerning the effect of trade on 

income. Even so, how best to estimate and test for the effects of trade on economic growth 

remain a challenge to-date, mainly because of the joint determination of the empirical 

measures of both trade and economic growth2. This paper puts forth the basic difficulties of 

estimating the affects of trade on growth and enlightens on the recent trend aimed to measure 

the real affect of trade with controlling for the endogeneity of trade by using geographical 

exogenous variables3. Nevertheless geography is a powerful determinant but not sufficient to 

explain widely the affect of trade on income. Because trade is really a complex phenomenon 

and there are many factors involve in. But the aim is to measure trade’s REAL affect with an 

exogenous explanatory instrument. Because geography is the most powerful exogenous 

explanatory instrument it is used for this aim and it has been proofed that trade causes the 

economic growth. 

 

a) Endogeneity of Trade 

 

To estimate trade’s impact on income, many cross-country regressions of income per 

person on the ratio of exports or imports to GDP (and other variables) have been created4. 

Such regressions typically find a moderate positive relationship. The problem is that the trade 

share may be endogenous5: as Elhanan Helpman (1988), Colin Bradford, Jr. and Naomi 
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Chakwin (1993), Rodrik (1995a), and many others observe, countries whose incomes are 

high for reasons other than trade may trade more. 

 

Using measures of countries’ trade policies in place of (or as an instrument for) the 

trade share in the regression does not solve the problem6. For example, countries that adopt 

free-market trade policies may also adopt free-market domestic policies and stable fiscal and 

monetary policies. Since these policies are also likely to affect income, countries’ trade 

policies are likely to be correlated with factors that are omitted from the income equation. 

Thus they cannot be used to identify the impact of trade7.  

 

b) Constructing an Alternative Instrument 

 

Efforts to estimate the effects of international trade on a country’s real income have 

been hampered by the failure to account for the endogeneity of trade. Thus, a regression 

model is needed to measure real affect of trade on income which is based on exogenous 

instruments which are not affected by income or by government policies and the other factors 

that influences income. Also the instruments must not affect income except through their 

impact on trade. 

 

As the literature on the gravity model of trade demonstrates, geography is a powerful 

determinant of bilateral trade8. It has been verified that the same is true for countries’ overall 

trade: simply knowing how far a country is from other countries provides considerable 

information. For example, the fact that New Zealand is far from most other countries reduces 

its trade; the fact that Belgium is close to many of the world’s most populous countries 

increases its trade. 
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Equally important, countries’ geographic characteristics are not affected by their 

incomes or other factors that influence income. More generally, it is difficult to think of 

reasons that a country’s geographic characteristics could have important effects on its income 

except through their impact on trade. Thus, countries’ geographic characteristics can be used 

to obtain instrumental variables estimates of trade’s impact on income. 

 

Country’s income may be influenced by the amount its residents trade with foreigners; 

it may also be influenced by the amount its residents trade with one another. And just as 

geography is an important determinant of international trade, it is also an important 

determinant of within-country trade. 

 

In particular, residents of larger countries tend to engage in more trade with their 

fellow citizens simply because there are more fellow citizens to trade with. For example, 

Germans almost surely trade more with Germans than Belgians do with Belgians. Also 

country size and proximity to other countries are negatively correlated.  Because Germany is 

larger than Belgium, the average German is farther from other countries than the average 

Belgian is. Size increases with-in country trade when decreasing the international trade. 

 

Thus in using proximity to estimate international trade’s effect on income, it is 

necessary to control for country size. Similarly, in using country size to test whether within-

country trade raises income, it is necessary to control for international trade. 

 

Under the direction of these findings, Frankel & Romer offered the basic form of 

geography based model. In their regression there is no place for the typical and strong 
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variables (capital and labor) and even there is no place for trade itself.  This is because of the 

definition of Y as well as the joint determination of trade and Y.9 For example, if trade is a 

flow, it is part of Y; if it is a capacity (stock), it is included in capital. So it is a must that to 

extract the trade from the regression and the other variables which trade may affect. Because 

large part of countries’ trade is with their immediate neighbors and being a landlocked 

country has negative affect on foreign trade border sharing and landlockedness dummy 

variable added to regression. In the first regression, income is a function of proximity, area, 

population, border sharing and landlockedness.10

 
 

Y = f (P, N, A, B, L) 

 

First review of the new model came from Hall and Jones in the same year with 

suggesting the latitude variable which means the distance from equator11. 

 

Rodriguez and Rodrik have criticized the Frankel-Romer results on the grounds that 

they are not robust to the inclusion of a country’s latitude and institutional measures.12 

Because geography may affect public health (and hence the quality of human capital) through 

exposure to various diseases. It influences the quality of institutions through the historical 

experience of colonialism, migrations, and wars. It determines the quantity and quality of 

natural endowments, including soil fertility, plant variety, and the abundance of minerals. The 

geographically-determined component of trade may be correlated with all these other factors, 

they re-run the Frankel-Romer income regressions adding three summary indicators of 

geography: (i) distance from the equator (used in Hall and Jones 1999); (ii) the percentage of 

a country's land area that is in the tropics13; and (iii) a set of regional dummies. 
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c) Empirical Results 

Frankel & Romer focus on two samples. The first is the full set of 150 countries 

covered by the Penn World Table (1985). Their second sample is the 98-country sample 

considered by N. Gregory Mankiw et al. (1992). The countries in this sample generally have 

more reliable data; they are also generally larger, and thus less likely to have their incomes 

determined by idiosyncratic factors.*

 

The regression shows a statistically and economically significant relationship between 

trade and income. The t-statistic on the trade share is 3.5; the point  

                                                 
* The dependent variable is log income per person in 1985. The 150-country sample includes all countries for 
which the data are available; the 98-country sample includes only the countries considered by Mankiw et al. 
(1992). Standard errors are in parentheses. 
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estimate implies that an increase in the share of one percentage point is associated with an 

increase of 0.9 percent in income per person. The regression also suggests  

that, controlling for international trade, there is a positive (though only marginally significant) 

relation between country size and income per person. 

 

Irwin & Terviö used data from the pre-World War I period (1913), the interwar period 

(1928), the Great Depression (1938), the early postwar period (1954), and several years in the 

later post-war period (1964, 1975, 1985, 1990), they find that the main result of Frankel and 

Romer is confirmed throughout the whole century: countries those trades more as a 

proportion of their GDP have higher incomes even after controlling for the endogeneity of 

trade14.*

 

 

Frankel and Romer’s estimates suggest a one percentage point increase in the trade 

share increases per capita income by 2 or 3 percent. But in Irwin & Terviö’s samples, a one 

                                                 
* Indicates significant at the 10 percent level. 
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percentage point increase in the trade share increases per capita income by 3.0 percent, on 

average. Our estimated OLS effect of trade on income is somewhat larger than Frankel and 

Romer’s, which helps to account for the larger 2SLS coefficient estimates that we find. 

 

 

d) The affects of Trade on the Components of Income 

 

The results thus far provide no information about the mechanisms through which trade 

raises income. To shed some light on this issue, Frankel & Romer decompose income and 

examine trade’s impact on each component.  

 

The first decomposition they use is; 

 

 ln (Yi / Ni ) = a /(1-a) ln (Ki /Yi ) + Φ(Si) + ln Ai

 
where K and N are capital and labor, S is workers’ average years of schooling, Φ()  gives the 

effects of schooling, and A is a productivity term. 

 

 The second decomposition is simpler. They write log output per worker in 1985 as the 

sum of its value at the beginning of the sample (1960) plus the change during the sample 

period15. 

 

 

 

ln (Yi / Ni ) 1985 = ln (Yi/Ni) 1960+ 
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[  ln [(Yi / Ni ) 1985 - ln (Yi / Ni ) 1960 ]  

 

In doing so, they obtain information about the channels through which trade affects 
income. 
 

 

 

Results show that trade increases income through each component of income. For the 

first decomposition, the estimated impacts of trade on physical capital depth and schooling are 

moderate, and its estimated impact on productivity is large. The estimates imply that a one-

percentage point increase in the trade share raises the contributions of both physical capital 

depth and schooling to output by about one-half of a percentage point, and the contribution of 

productivity to output by about two percentage points. For the second decomposition, trade’s 

estimated effects on both initial income and subsequent growth are large. Here the estimates 

imply that a one-percentage point increase in the trade share raises both initial income and the 

change over the sample period by about one and a half percentage points. Further, in every 

case, the estimates suggest that country size, controlling for international trade, is beneficial.  
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e) Robustness 

 

A natural question is whether the results are robust. Luxembourg and Singapore are 

major outliers in the relationship between the actual and constructed trade shares in every 

regression. Dropping either or both of these observations, however, does not change the basic 

pattern of the results.  

 

A second concern is the possibility that systematic differences among parts of the 

world are driving the results. That is, it could be that IV estimates of the impact of trade arise 

because the countries in certain regions of the world have systematically higher constructed 

trade shares given their size and also have systematically higher incomes. In this case, 

findings might be the result not of trade, but of other features of those regions. To address this 

concern, the regressions re-estimated with the continent dummy variable the results were not 

changed seriously. 

 

As an alternative way of considering the impact of differences across parts of the 

world, as Robert E. Hall and Charles I. Jones indicates16, countries’ distance from the equator 

as a control variable was included. This variable may reflect the impact of climate, or it may 

be a proxy for omitted country characteristics that are correlated with latitude. 

 

Finally, one can imagine reasons that virtually all the variables used in finding the 

geographic component of countries’ trade might have some endogenous component that is 

correlated with the error term in the income equation. For example, whether countries have 

access to an ocean may be endogenous in the truly long run, and may be determined in part by 
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other forces that affect income17. Similarly, population is endogenous in the very long run. To 

check that no single variable that could conceivably be endogenous is driving the results, the 

construction of the instrument and the regressions were redone in five ways: omitting the 

landlocked variable from the bilateral trade equation; excluding population from this 

equation; omitting all interactions with the common-border dummy from this equation; using 

total population rather than the labor force both in measuring countries’ sizes and in 

computing income per person; and excluding area from both equations. None of these 

changes has a major effect on the results. 

 

Not surprisingly, using more information in constructing the instrument increases the 

precision of the estimates of trade’s effect on income. But the estimated effect of trade is not 

systematically different when one moves to the alternative instrument; this supports the 

argument that it is a valid instrument. 

 

f) Conclusion 

How international trade affects standards of living is an old question, it is a difficult 

one to answer. The amounts that countries trades are not determined exogenously. As a result, 

correlations between trade and income cannot identify the effect of trade. 

 

This paper addresses this problem by focusing on the component of trade that is due to 

geographic factors. Some countries trade more just because they are near well-populated 

countries and some trade less because they are isolated. Geographic factors are not a 

consequence of income or government policy, and there is no likely channel through which 

they affect income other than through their impact on a country’s residents’ interactions with 
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residents of other countries and with one another. As a result, the variation in trade that is due 

to geographic factors can serve as a natural experiment for identifying the effects of trade. 

 

The results of the experiment are consistent across the samples and specifications of 

many economists show: trade raises income. The relation between the geographic component 

of trade and income suggests that a rise of one percentage point in the ratio of trade to GDP 

increases income per person by at least one-half percent. Trade appears to raise income by 

spurring the accumulation of physical and human capital and by increasing output for given 

levels of capital. In the same time, this is why of the two basic elements of growth models 

capital and labor was excluded from the income equations to measure the real affect of trade. 

 

The results also suggest that within-country trade raises income. Controlling for 

international trade, countries that are larger—and that therefore have more opportunities for 

trade within their borders—have higher incomes. The point estimates suggest that increasing 

a country’s size and area by one percent raises income by one-tenth of a percent or more. And 

the estimates suggest that within-country trade, like international trade, raises income both 

through capital accumulation and through income for given levels of capital. 

 

There are two important caveats to these conclusions. First, the effects are not 

estimated with great precision. The hypotheses that the impacts of trade and size are zero are 

typically only marginally rejected at standard significance levels. In addition, the hypothesis 

that the estimates based on the geographic component of trade are the same as the estimates 

based on overall trade are typically relatively far from rejection. Thus, although the results 

bolster the case for the benefits of trade, they do not provide decisive evidence for it. 
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The results are that they cannot be applied without qualification to the effects of trade 

policies. There are many ways that trade affects income, and variations in trade that are due to 

geography and variations that are due to policy may not involve exactly the same mix of the 

various mechanisms. Thus, differences in trade resulting from policy may not affect income 

in precisely the same way as differences resulting from geography. 

 

Nonetheless, the estimates of the effects of geography-based differences in trade are at 

least suggestive about the effects of policy-induced differences as widely accepted by 

literature18. The point estimates suggest that the impact of geography-based differences in 

trade is quantitatively large. 
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Notes 

                                                 
1 Samuelson’s (1939, 1962) two papers are among the classic articles on the gains from trade, 

but even Adam Smith discussed how a country open to international trade would increase 

“the exchangeable value of its annual produce. 

 
2 See Does Trade Cause Growth? - A Comment by V. Heinrich Amavilah. 

 
3 Trend refers, Jeffrey A. Frankel(1999),  David Romer(1999), Francisco 

Rodríguez(2000), Dani Rodrik(2000), Douglas A. Irwin (2001),  Marko Terviö (2001), 

Francisco Alcalá (2003) and  Antonio Ciccone (2003). 

 
4 For example, Michael Michaely (1977), Gershon Feder (1983), Roger C. Kormendi and 

Philip G. Meguire(1985), Stanley Fischer (1991, 1993), David Dollar (1992), Ross Levine 

and David Renelt (1992), Sebastian Edwards(1993), Ann Harrison (1996), Edwards 

(1995) and Dani Rodrik (1995b). 

 
5 See Does Trade Raise Income Jeffrey A. Frankel & David Romer(The American 

Economic Review1999), 377 

 
6 See Ibid, 386 

 
7 See Sala-i-Martin, Xavier. “Comment”, in Olivier Jean Blanchard and Stanley Fischer, 

eds., NBER macroeconomics annual 1991. Cambridge, MA: MIT Press, 1991, pp. 368 –78. 

 
8 For example, Hans Linneman (1966), Frankel (1995) and Frankel (1997). 

 
9 See Cf. Temple, 1998. 

 
10 See Does Trade Raise Income, Frankel & Romer, Ibid 377 

 
11 See Hall, Robert and Charles Jones (1999) “Why Do Some Countries Produce So Much 

More Output per Worker than Others?” Quarterly Journal of Economics, Feb., 114, no.1, 96 
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12 This is the most comprehensive critique of the theory. See Trade Policy and Economic 

Growth:A Skeptic's Guide to the Cross-National Evidence Francisco Rodríguez & Dani 

Rodrik (2000), 3.  

 
13 See Radelet, Steven, Jeffrey D. Sachs, and Jong-Wha Lee, “Economic Growth in Asia." 

HIID Development Discussion Paper, 1997. 

 
14 See Does Trade Raise Income? Evidence from the Twentieth Century by Douglas A. Irwin, 

Marko Terviö. (July 18, 2001) 

 
15 See Does Trade Raise Income, Frankel & Romer, Ibid 397 

 
16 See Hall, Robert and Charles Jones (1999), Ibid 114 

 
17 The potential endogeneity of characteristics of borders other than whether countries are 

landlocked is unlikely to cause serious difficulties, for two reasons. First, the location of 

borders is largely determined by forces other than government policies and other determinants 

of current income; that is, the endogenous component of borders appears small. Second, 

because the estimates control for within-country trade, what is key to estimates is the overall 

distribution of population, not the placement of country borders. 

 
18 Based on the mentioned papers of Jeffrey A. Frankel,  David Romer, Francisco Rodríguez, 

Dani Rodrik, Douglas A. Irwin,  Marko Terviö, Heinrich V. Amavilah , Francisco Alcalá  and  

Antonio Ciccone. 
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