Occasional Paper Series February 24, 2003

U.S. Economic Sanctions: An Empirical Study

Hossein Askari

Aryamehr Professor of International Business
School of Business and Public Management
The George Washington University

John Forrer
Director, The GW Center for the Study of Globalization
The George Washington University

Hildy Teegen

Associate Professor, International Business and International Affairs
School of Business and Public Management

The George Washington University

Jiawen Yang

Associate Professor, International Business
School of Business and Public Management
The George Washington University

CSGOP-03-01
This paper was written as part of a research project funded by The GW Center for the Study of Globalization



The GW Center for the Study of Globalization
Occasional Paper Series

The George Washington Center for the Study of Globalization (GWCSG) provides research grants to GW
faculty to conduct investigations on the various forces that are driving globalization, the implications of
globalization for business strategy and government policy, as well as the effects of globalization on people’s
day-to-day lives. The projects consider how globalization is changing the relationship between markets and
governance at local, national and international levels; how globalization is affecting the stability of
international financial markets, and how information technology effects globalization.

The Occasional Paper Series showcases research papers that have been funded by the Center. It provides GW
and the general public with access to innovative ideas, expands opportunities for research collaboration
between academics and practitioners, and gives more timely access to high-quality research than is available
from traditional academic or professional journals.

All papers published in this series can be found at the GWCSG Web site, located at
http://www.gwu.edu/~gwcsg.

Contact Us

The GW Center for the Study of Globalization
2033 K Street, NW, Suite 230
Washington, DC 20052

Phone: (202) 994-5221

Fax: (202) 994-5284

Email: gwcsg@gwu.edu
Web:  www.gwu.edu/~gwcsg






U.S. Economic Sanctions: An Empirical Study

27

Table 16: U.S. Economic Sanctions on JAPAN Bilateral Trade

In(7}) = a + £, In(GDF, * GDP,) + 3, In(GDPPC, * GDPPC ) + 3, In(DIST,)) + ,SANO + 3,SANC

Year a Bl Bz B3 B4 BS
1980 -19.2477 0.9322 0.1307 -1.2577 -0.4294 -1.2728
0.0000 0.0000 0.2437 0.0000 0.4035 0.1251
1081 -18.4846 (.8884 0.2022 -1.2343 -0.2663 -0.9430
0.0000 0.0000 0.0534 0.0000 0.5812 0.2233
1982 -17.3740 0.8677 0.2163 -1.2720 -0.7035 -1.0405
0.0000 0.0000 0.0336 0.0000 0.1342 0.1661
1983 -18.2208 0.8861 0.2426 -1.3480 -0.5612 -0.8018
0.0000 0.0000 0.0220 0.0000 0.2587 0.3125
1984 -18.4338 (.8498 0.2804 -1.1843 -0.9540 -0.6684
0.0000 0.0000 0.0030 0.0000 0.0331 0.3448
1985 -16.9761 (.8438 0.2892 -1.3506 -0.7285 -0.6524
0.0000 0.0000 0.0045 0.0000 0.1045 0.3991
1936 -17.6644 (0.8489 0.3076 -1.3818 -1.0273 -0.7520
0.0000 0.0000 0.0029 0.0000 0.0235 0.3346
1987 -16.4911 0.8435 0.2384 -1.3610 -0.8790 -1.8428
0.0000 0.0000 0.0125 0.0000 0.0367 0.0005
1988 -16.1005 0.8251 0.2479 -1.3288 -0.4099 -1.4168
0.0000 0.0000 0.0037 0.0000 0.2810 0.0012
1989 -15.0109 0.8468 0.2158 -1.5226 -0.5190 -1.4504
0.0000 0.0000 0.0315 0.0000 0.2457 0.0050
1990 -12.1581 0.7719 0.2997 -1.5730 -0.5429 -1.8257
0.0000 0.0000 0.0006 0.0000 0.1743 0.0000
1991 -14.0595 0.7835 0.3148 -1.4671 -0.5293 -1.6093
0.0000 0.0000 0.0003 0.0000 0.1593 0.0001
1992 -14.1633  0.7960 0.2814 -1.4785 -0.2563 -1.0721
0.0000 0.0000 0.0016 0.0000 0.5162 0.0056
1993 -15.0398 0.8197 0.2244 -1.4210 -0.3213 -2.1197
0.0000 0.0000 0.0277 0.0000 0.4577 0.0000
1994 -14.7793 0.8387 0.1821 -1.4964 -0.3143 -2.1653
0.0000 0.0000 0.0886 0.0000 0.4884 0.0000
1995 -16.3625 0.8632 0.1600 -1.4275 -0.3622 -2.2009
0.0000 0.0000 0.1561 0.0000 0.4522 0.0000
1996 -20.7721 0.8587 0.3192 -1.2393 -1.3293 -1.8887
0.0000 0.0000 0.0078 0.0000 0.0037 0.0000
1997 -22.5835 0.8873 0.3314 -1.2243 -0.6353 -1.9521
0.0000 0.0000 0.0029 0.0000 0.1377 0.0000
1998 -18.1237 0.8207 0.3280 -1.3119 -0.9571 -2.0308
0.0000 0.0000 0.0021 0.0000 0.0161 0.0000
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Table 17: U.S. Economic Sanctions on JAPAN Exports

In(E,) = @+ f3, In(GDP, * GDP,) + f3, In(GDPPC, * GDPPC ) + f3, In(DIST;) + 3,SANO + 3,SANC

Year o} B1 B2 B3 B4 Bs
1980 -17.8642 0.8886 0.1564 -1.2750 -0.4040 -1.0974
0.0000 0.0000 0.1392 0.0000 0.3995 0.1560
1981 -17.5040 0.8436 0.2500 -1.2390 -0.0644 -0.7380
0.0000 0.0000 0.0105 0.0000 0.8847 0.2996
1982 -15.5643 0.8213 0.2292 -1.2945 -0.5971 -1.0125
0.0000 0.0000 0.0113 0.0000 0.1476 0.1252
1983 -14.7475 0.8066 0.3060 -1.4675 -0.3261 -0.6081
0.0000 0.0000 0.0008 0.0000 0.4363 0.3640
1984 -17.1773 0.8012 0.3888 -1.3310 -0.6716 -0.5964
0.0000 0.0000 0.0001 0.0000 0.1454 0.4155
1985 -14.7959 0.7907 0.3221 -1.4206 -0.4930 -0.3135
0.0000 0.0000 0.0007 0.0000 0.2326 0.6603
1986 -16.5264 0.8055 0.3665 -1.4364 -0.7495 -0.4276
0.0000 0.0000 0.0001 0.0000 0.0707 0.5496
1987 -15.3142 0.8030 0.2665 -1.3745 -0.7062 -1.8518
0.0000 0.0000 0.0024 0.0000 0.0656 0.0001
1988 -13.6917 0.7705 0.2764 -1.4040 -0.3297 -1.4506
0.0000 0.0000 0.0005 0.0000 0.3476 0.0004
1989 -12.2669 0.7895 0.2410 -1.6158 -0.6254 -1.6071
0.0001 0.0000 0.0093 0.0000 0.1285 0.0008
1990 -11.0698 0.7385 0.2945 -1.5547 -0.6377 -2.1243
0.0000 0.0000 0.0002 0.0000 0.0806 0.0000
1991 -14.3215 0.7824 0.2810 -1.4231 -0.4373 -2.3695
0.0000 0.0000 0.0006 0.0000 0.2189 0.0000
1992 -14.6956 0.7943 0.2547 -1.4079 -0.1439 -1.7113
0.0000 0.0000 0.0038 0.0000 0.7136 0.0000
1993 -16.6892 0.8347 0.1755 -1.2801 -0.4937 -2.6729
0.0000 0.0000 0.0853 0.0000 0.2561 0.0000
1994 -15.6889 0.8498 0.1118 -1.3761 -0.5325 -2.3961
0.0000 0.0000 0.2765 0.0000 0.2232 0.0000
1995 -17.5160 0.8675 0.1283 -1.3269 -0.5658 -2.6707
0.0000 0.0000 0.2705 0.0000 0.2564 0.0000
1996 -20.4079 0.8558 0.2594 -1.2120 -1.2819 -2.1813
0.0000 0.0000 0.0254 0.0000 0.0040 0.0000
1997 -23.7969 0.8846 0.3140 -1.1027 -0.8989 -2.0776
0.0000 0.0000 0.0041 0.0000 0.0334 0.0000
1998 -20.4974 0.8259 0.3148 -1.1043 -1.1633 -2.1480
0.0000 0.0000 0.0021 0.0000 0.0024 0.0000
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Table 18: U.S. Economic Sanctions on JAPAN Imports

In(M,) = a+ f3, IN(GDE * GDP,) + 8, I(GDPPC, * GDPPC,) + f§, In(DIST, ) + ,SANO + ,SANC

Year o} B1 B2 B3 B4 Bs
1980 -22.4158 1.0057 0.0124 -1.2371 -0.7800 -1.3051
0.0002 0.0000 0.9403 0.0013 0.3003 0.2820
1981 -24.8239 1.0569 -0.0870 -1.0739 -0.7114 -1.3575
0.0000 0.0000 0.5876 0.0038 0.3307 0.2470
1982 -21.8991 0.9801 0.0727 -1.2766 -1.4134 -1.1372
0.0002 0.0000 0.6561 0.0007 0.0583 0.3386
1983 -23.6479 1.0305 -0.0192 -1.1961 -1.9887 -1.2678
0.0000 0.0000 0.9026 0.0011 0.0072 0.2769
1984 -22.8975 0.9611 0.0807 -1.0637 -2.4574 -0.5108
0.0000 0.0000 0.6014 0.0036 0.0010 0.6590
1985 -22.6261 1.0044 0.0840 -1.3804 -1.8901 -1.2828
0.0001 0.0000 0.5966 0.0003 0.0073 0.2861
1986 -22.1024 0.9833 0.0527 -1.2910 -1.9593 -1.4986
0.0000 0.0000 0.7179 0.0002 0.0023 0.1715
1987 -23.1332 0.9951 0.1140 -1.3907 -2.0388 -1.7278
0.0000 0.0000 0.4471 0.0001 0.0019 0.0316
1988 -25.2375 1.0098 0.1780 -1.3891 -1.0163 -1.2345
0.0000 0.0000 0.2328 0.0001 0.1258 0.1006
1989 -22.8952 1.0130 0.0763 -1.4634 -1.1783 -1.1673
0.0000 0.0000 0.6397 0.0001 0.1010 0.1537
1990 -20.5714 0.9588 0.2510 -1.7840 -1.1962 -1.2508
0.0006 0.0000 0.1495 0.0000 0.1389 0.1305
1991 -20.9359 0.9608 0.2428 -1.7565 -1.5446 -0.9471
0.0001 0.0000 0.1355 0.0000 0.0336 0.2081
1992 -19.8610 0.9613 0.1680 -1.7535 -1.1257 -0.9004
0.0002 0.0000 0.2822 0.0000 0.1129 0.1689
1993 -19.1919 0.9585 0.0924 -1.6672 -1.0006 -1.4723
0.0002 0.0000 0.5597 0.0000 0.1414 0.0024
1994 -20.8594 0.9908 0.1182 -1.7374 -0.6269 -1.7529
0.0001 0.0000 0.4640 0.0000 0.3622 0.0003
1995 -23.2124 0.9744 0.2106 -1.5701 -0.9769 -1.6131
0.0000 0.0000 0.2163 0.0000 0.1777 0.0013
1996 -28.4950 1.0225 0.2601 -1.3649 -2.4563 -1.4730
0.0000 0.0000 0.1512 0.0004 0.0005 0.0062
1997 -26.4786 1.0332 0.1904 -1.5001 -1.0080 -1.7376
0.0000 0.0000 0.2227 0.0000 0.0955 0.0003
1998 -23.5616 0.9509 0.3038 -1.5832 -1.0275 -1.7320
0.0000 0.0000 0.0659 0.0000 0.0939 0.0005
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The estimated coefficients for the two pillars of the gravity model (product of GDP and geographical
distances) for the EU and Japan are consistent with those for the United States in terms of the expected signs
and statistical significance. While the estimates are generally smaller as compared with those for the United
States, the numbers for Japan are on average larger than those obtained for the EU, indicating economic size of
trading partners has a relatively greater impact on Japan’s trade than on that for the EU. Comparison of the
estimates between the two economic entities also seems to suggest that this impact has a declining trend for
Japan but an increasing trend for the EU. A plausible explanation for this observation may be that Japan has
gradually diversified its trade to developing countries, particularly those within Asia. On the other hand,
integration among the EU countries has increased trade among members whose economic size is among the
largest in the world. As Pollard (2001) points out, the European Union is the most highly integrated regional
trade area. In 1980, 57 percent of the total merchandise trade (exports plus imports) of the European Union was
within the region. This share increased to 66 percent in 1990 but has declined somewhat since then (partly as a
result of increased trade with the former Soviet bloc countries).

Estimates for the distance variable also show a remarkable difference between the EU and Japan. For Japan,
the estimates for all types of trade (total, exports, and imports) are greater than 1 in absolute value for all years.
This indicates that geographical distance has major impact on Japan’s trade. This finding may also be
attributed to the fact that Japan trades relatively more with neighboring Asian economies. The estimates for
the EU, on the other hand, vary within the -0.50 and -0.70 range, indicating that EU’s trade is much less
affected by physical distance with its trade partners.

The GDP per capita variable, GDPPC, has shown mixed results for both Japan and the EU. For the EU, this
factor seems to affect its exports and total trade more significantly than its imports. But it seems the opposite
is true for Japan — the estimates for its imports and total trade have shown greater statistical significance than
its exports.

One of our objectives in this study is to see if U.S. economic sanctions have caused a shift in trade from the
U.S. to other major trading nations in the world. Our findings do not support this common belief. The
estimates for the SANC variable are consistent for both the EU and Japan and across all trade measures: total
trade, exports and imports — all negative and mostly statistically significant at the 90% level or better for years
since the late 1980s. The magnitude of the estimates is also compatible with those obtained for the United
States. The impact seems to be more striking for the EU in 1992. All its exports, imports, and total trade with
the sanctioned countries for that year are estimated at about only 8% of what they would have been if the
sanctions were not in place. These findings may be due to the nature of the sanctions and the lingering effects
of the Cold War.

An interesting finding in our results is that the overall sanction variable, SANO, does not show a consistent
sign, and is no longer statistically significant for Japan or the EU, in all measures of trade. In fact, for some
years, the estimated coefficients are significantly positive. This is an indication that U.S. comprehensive
economic sanctions have some third-country effects. That is, while U.S. comprehensive economic sanctions
have caused significant reduction of trade between the U.S. and the target countries, these same sanctions have
caused expansion of trade between the EU or Japan with the target countries.

VI SUMMARY OF FINDINGS AND FUTURE RESEARCH

Our empirical study yields a number of interesting and important findings. First, our results render robust
support for the gravity model. The estimated coefficients for the GNP;*GNP; variable are positive and
statistically significant throughout different samples for all years covered in our study, showing that two large
countries, all else equal, have a higher volume of trade than two small countries. This is not only the case for
U.S. bilateral trade flows (exports plus imports), but it is also true for U.S. exports and U.S. imports separately.
The results for the GNPPC;*GNPPC; variable are also positive and statistically significant in most cases,
indicating that countries with higher per capita income tends to trade more than countries with lower per
capital income. The distance variable is consistently negative and statistically significant. The impact of
economic size and geographical distance on trade varies across the U.S., E.U. and Japan in their trade with
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other countries and also varies between bilateral trade, exports, and imports for each of these three countries or
groups of countries.

Second, the impact of U.S. economic sanctions on U.S. trade (bilateral trade, exports alone, or imports alone)
is very sensitive to how the sanctioned country list is identified and selected. This is particularly true for
countries specified as targets of U.S. selective economic sanctions. For the three different classifications we
have used in our study, two of them show no consistent statistical significance. Using a sample that includes
the formerly planned economies that were long the target of U.S. economic sanctions in recent history, we
have found that U.S. economic sanctions have a significant impact on U.S. exports, imports, and total trade.

Third, U.S. comprehensive economic sanctions have a significant negative impact on U.S. bilateral trade,
exports, and imports with target countries subject to these sanctions. Not surprisingly, Iran and Cuba are
among the countries most severely affected by U.S. economic sanctions.

Fourth, our estimated U.S. export losses due to U.S. economic sanctions are basically consistent with those
found in the Hufbauer et al study. Adding together the effects of U.S. economic sanctions on U.S. exports to
both the formerly planned economies and to those that have been subject to comprehensive economic
sanctions, we find that the U.S. export loss averaged more than 15 billion dollars per year between 1989 and
1998, ranging from about 12 billion dollars to over 23 billion dollars.

Fifth, the persistent negative impact of U.S. economic sanctions on the formerly planned economies and on
countries subject to comprehensive U.S. economic sanctions shows a strong lingering effect on trade between
the U.S. and the target countries. Even after more a decade has passed since the Cold War ended, the negative
impact on trade between the U.S. and these countries were still felt toward end of the 20™ century.

Sixth, we have found very different results for the third-country effects for the two groups of countries affected
by U.S. economic sanctions. For the group of formerly planned economies, their trade (including bilateral
trade, exports alone, and imports alone) with the E.U. and Japan has been similarly affected by U.S. economic
sanctions as their trade with the U.S. This is a clear indication that the U.S. economic sanctions were part of a
multilateral effort in sanctioning those countries. On the other hand, in the case of countries subject to
comprehensive economic sanctions imposed by the U.S., there is no significant impact on these countries’
trade with the E.U. or Japan. In some cases, we found that these sanctions have actually promoted trade
between these countries and the E.U. or Japan. This is a clear indication of third-country effect.

Our findings for the aggregate study suggest a number of shortcomings and new directions for further research.
First, while the impact of comprehensive, or overall, U.S. economic sanctions may be sufficiently captured by
aggregate studies such as ours, missing data for some sanctioned countries, like Cuba and North Korea, from
the publicly available data sources proves to be a challenge. A more complete dataset for these countries will
shed more light on the impact of U.S. economic sanction on these countries as well as on the U.S. Second, the
selection of sanctioned countries that form the dummy variable for selective sanctions needs to be based on
more refined classifications as the sanction structure is very complex and the results are highly sensitive to
sanction classification. Third, most economic sanctions are industry or product specific. The impact of
industry- or product-specific sanctions may not be detected in aggregate studies; disaggregated studies are
called for. For example, U.S. economic sanctions on China are mainly in the area of export restrictions on
products that represents high technology or can be used for dual (military as well as civic) uses. Disaggregated
trade data on industries or products like high performance computers, nuclear power equipments, and
communication satellites may allow us to examine the impact of U.S. sanction on trade between the U.S. and
China in these areas. Fourth, our empirical study, as well as that by Hufbauer and his colleagues (1997), has
focused on the impact of U.S. economic sanctions on U.S. trade and the U.S. economy. It does not provide
detailed analysis of the impact on the target countries. Fifth, most of economic sanctions, if not all, have an
impact on the target economy beyond just merchandise trade. They explicitly or implicitly affect international
capital flows and trade in services between the sender countries and target countries as well. Yet most
empirical studies, including ours in this volume, have focused on trade alone. We will attempt to include
international financing and service trade as much as data availability permits us to in our case studies. Sixth,
no matter what we do, no matter how refined and sophisticated the gravity model, no matter how refined the
classification of target countries, no matter how detailed the trade data (including services), and even if the
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goods are not exported to third countries, it must be remembered that at best the estimated impact on U.S.
exports and on target country exports represents only a reduction in foreign exchange earnings as the exported
goods to the target country could be consumed domestically in the United States or the inputs could be
redirected to produce other goods for domestic consumption. These lower estimated export figures do not
represent a real cost to the U.S. or to the target. But other costs arising from sanctions may represent a real
cost.

The GW Center for the Study of Globalization Occasional Paper Series



U.S. Economic Sanctions: An Empirical Study 33

References

Anderson, James E. 1979. “ A Theoretical Foundation for the Gravity Equation.”  American Economic
Review 69 (March): 106-116.

Aturupane, Chonira. 1999. “Corruption and International Trade,” Working paper, Department of Economics,
Stanford University, Palo Alto, Calif.

Bergstrand, Jeffrey H. 1985. “The Gravity Equation in International Trade: Some Microeconomic Foundations
and Empirical Evidence.” Review of Economics and Statistics 67 (August): 474-481.

Bergstrand, Jeffrey H. 1989. “The Generalized Gravity Equation, Monopolistic Competition, and the Factor-
Proportions Theory in the International Trade.” Review of Economics and Statistics 71 (Feberary): 143-
153.

Bottum, MacKenzie S. 1989. "Retail Gravity Model." Appraisal Journal 57 (2): 166-172.

Carter, Charles C. 1993. "Assumptions Underlying the Retail Gravity Model." Appraisal Journal 61 (4): 509-
518.

CSIS. 1999. Altering U.S. Sanctions Policy — Final Report of the CSIS Project on Unilateral Economic
Sanctions (February). The CSIS Press, Washington, DC.

Deardorff, Alan V. 1995. “Determinants of Bilateral Trade: Does Gravity Work in A Neoclassical World?”
Working paper, National Bureau of Economic Research, Cambridge, Mass.

Dell’ Aricca, Giovanni. 1999. “Exchange Rate Fluctuations and Trade Flows: Evidence from the European
Union.” IMF Staff Papers, 46, No. 3, Washington, D.C.

Evenett, Simon J. and Wolfgang Keller. 1998. “On Theories Explaining the Success of the Gravity Equation.”
Working paper (6529), National Bureau of Economic Research, Cambridge, Mass.

Gould, David M. 1994. “Immigrant Links to the Home Country: Empirical Implications for U.S. Bilateral
Trade Flows.” Review of Economics and statistics 76 (May): 302-316.

Griffiths, William E., R. Carter Hill, and George G. Judge. 1993. Learning and Practicing Econometrics. New
York: John Wiley & Sons.

Hufbauer, Gary Clyde, Kimberly Ann Elliott, Tess Cyrus, and Elizabeth Winston. 1997. “U.S. Economic
Sanctions: Their Impact on Trade, Jobs and Wages,” Working papers, Institute for International
Economics, Washington, D.C.

Maddala, G. S. 1992. Introduction to Econometrics. 2d ed. Englewood Cliffs, N.J.: Prentice Hall.

Marantz, Samuel A. 1969. Physics. New York: Benziger Brothers.

Pollard, Patricia S. 2001. “Trade in the Neighborhood.” International Economic Trends. St. Louis, Mo.:
Federal Reserve Bank of St. Louis.

Wall, Howard J. 1999. “Using the Gravity Model to Estimate the Costs of Protection.” Review, St. Louis, Mo.:
Federal Reserve Bank of St. Louis.

Tinbergen, Jan. 1962. Shaping the World Economy: Suggestions for an International Economic Policy. New
Your: Twentieth Century Fund.

The GW Center for the Study of Globalization Occasional Paper Series



U.S. Economic Sanctions: An Empirical Study 34

Poynohen, Peutti. 1963. 4 Tentative Model for the Volume of Trade between Countries. Welwirtschaftliches
Archive 90: 93-100.

Frankel, Jefrey A. 1998. The Regionalization of the World Economy. Chicago: University of Chicago Press.

Oguledo, Victor Iwuagwu, and Craig R. Macphee. 1994. “Gravity models: A Refromulation and an
Application to Discriminatory Trade Arrangements.” Applied Economics 26 (2): 107-121.

The GW Center for the Study of Globalization Occasional Paper Series






