
 

 

 

 

 

GRAVITY EQUATIONS IN INTERNATIONAL TRADE 
 

based on Chapter 5 of 
Advanced international trade: theory and evidence 

by R. C. Feenstra (2004, PUP) 

  



Intro: increasing returns to scale and international trade 
 

IRtS as a source of gains from international trade: 

 Accessing larger international markets firms could move down their AC curves 

and gain in efficiency (policy actions example: Canada tariffs policy, 1960s; 

Canada and US f.t.a., 1989); 

 “A puzzle”: under free trade not all firms could expand output that much (as who 

would buy it?); some firms will leave the market entirely. 

 

Background literature on IRtS & trade: 
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Press. 
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Macmillan.  



A. Monopolistic competition model 
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and Monopolistic Competition: a Chamberlin-Heckscher-Ohlin Approach.” Journal of International 

Economics, 11. 

 Krugman, P. R. 1979. “Increasing Returns, Monopolistic Competition, and International Trade.” Journal 

of International Economics, 9. 

 Krugman, P. R. 1980. “Scale Economies, Product Differentiation, and the Pattern of Trade.” American 

Economic Review, 70. 

 Krugman, P. R. 1981. “Intra-industry Specialization and the Gains from Trade.” Journal of Political 

Economy, 89. 

 Helpman, E., Krugman, P. R. 1985. Market Structure and Foreign Trade. Cambridge: MIT Press.  



A. Monopolistic competition model 

A1. The model 
 

Consumer’s problem: 

 

 

 

 

F.O.C.: 

 
 

Elasticity of demand for Variety: 

 

further assuming: 

 

  



A. Monopolistic competition model 

A1. The model 
 

Technology and producers’ behavior: 

 

 
 

Equilibrium Conditions: 

 Profit maximization: MR = MC: 

 

 Long-run zero profits: P = AC: 

 

 Full employment:    ∑   
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A. Monopolistic competition model 

A1. The model 
 

Equilibrium and Properties: 
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A. Monopolistic competition model 

A2. Monopolistic competition and trade 
 

 

 

  

L
↑ ~ free trade 

Two identical countries move 

from autarky to free trade: 

 under monopolistic competition 

there’s a rationale to trade 

(competition from abroad lowers 

AC and price); 
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 countries are completely 

specialized in different varieties 

(intra-industry trade) 



B. The Gravity Equation 

B1. The equation 
 

The bilateral trade between two countries is directly proportional to the product of the countries’ 

GDPs (thus two countries will trade more with each other if they are rather similar in relative sizes) 
 

 multicountry framework, free trade (i.e. equal prices, normalized to 1), identical and 

homothetic demand across the world; 

 each variety produced in a country is partially consumed domestically sent to all other 

countries; 

 Country i's GDP:                         ; World’s GDP:  

 Country j’s share of World’s expenditure:  

 Country i’s export to country j:  

 

 

OR  

  



B. The Gravity Equation 

B2. Empirics of gravity: trade within and outside OECD  

Helpman’s theorem (1987) and related studies 

Consider a region A consisting of two countries {i, j}: 

 the regions’ GDP:  

 country i's share in the region: 

 the region’s share in the world: 

a generalization 

Helpman (1987) theorem: 

If countries are completely specialized in their outputs, tastes are identical and homothetic, and 

there’s free trade worldwide, than the volume of trade among countries in region A relative to 

their GDP is 

 

Related studies: 

 Helpman, E. 1987. “Imperfect Competition and International Trade: Evidence from Fourteen Industrial 

Countries.” Journal of the Japanese and International economies, 1. 

 Hummels, D., Levinsohn, J. 1995. “Monopolistic Competition and International Trade: Reinterpreting the 

Evidence.” Quarterly Journal of Economics, 110. 

 Debaere, P. 2002. “Testing’New’ Trade Theory with Testing for Gravity: Re-interpreting the Evidence.” 

University of Texas at Austin, manuscript.  

Size dispersion index 



B. The Gravity Equation 

B3. Empirics of gravity: trade within and outside OECD  

Debaere’s study (2002) 

 

 

 

 

 

  



B. The Gravity Equation 

B3. Empirics of gravity: trade within and outside OECD  

Debaere’s study (2002) 

 

  



B. The Gravity Equation 

B4. Empirics of gravity: trade within and between Canada and the US 
 

 

Related studies: 

 McCallum, J. 1995. “National Border Matters.” American Economic Review, 85. 

 Anderson, J. A., van Wincoop, E. 2003. “Gravity with Gravitas: a Solution to the Border 

Puzzle.” American Economic Review, 93. 

 Feenstra, R. C. 2002. “Border Effects and the Gravity Equation: Consistent Methods for 

Estimation.” Scottish Journal of Political Economy, 49. 

 

 

McCallum’s (1995) regression: 

 

  



B. The Gravity Equation 

B4. Empirics of gravity: trade within and between Canada and the US 

  



C. Border effects in the Gravity Model 

C1. The equation 
Background literature on Gravity Equations under border effects (i.e. unequal prices, price effects): 
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C. Border effects in the Gravity Model 

C1. The equation 
 Border effects (trade or transport costs, tariffs etc.) lead to unequal prices across the world. 

Accounting for those in the gravity equation like model needs utility function specification. 

 Under CES utility function the representative consumer’s in country i problem is 

                   to maximize                                    under budget constraint                              . 

 The resulting demand for each product is 

 

          

 The total value of exports from country i to country j is  

 The resulting Gravity Equation takes form 

 

  



C. Border effects in the Gravity Model 

C2. Some aspects of estimation 
Using price index data 

         
 

Bergstrand (1985, 1989) and Baier and Bergstrand (2001) regression equation: 

 
 

Baier and Bergstrand (2001) estimates for 16 OECD countries: 

  



C. Border effects in the Gravity Model 

C2. Some aspects of estimation 
Using estimated border effects 

Objections to using price index data to measure      : 

 the indices do not reflect many costs involved in making transactions across borders; 

 the indices are measured relatively to a basis period, which may differ for different countries, making it 

impossible to compare price levels among the countries; 

An alternative approach is to model foreign prices as differing from domestic ones due to distance and other factors of 

border effects: 

 and  

Theorem (Anderson, van Wincoop, 2003): suppose that the transportation costs are symmetric,        . 

Than an implicit solution to the market-clearing condition is ,                                        , in which case the 

price indexes are solved as 

 

Resulting Gravity Equation: 

  



C. Border effects in the Gravity Model 

C2. Some aspects of estimation 
Using estimated border effects 

 

 

 

 

 

 

 

  



C. Border effects in the Gravity Model 

C2. Some aspects of estimation 
Using fixed effects 

 

Resolving for unobserved price indexes and constrained optimization for regression estimation 

needs custom programming. So as to be able performing OLS for the Gravity Equation 

estimation fixed effects can be used to capture unobserved price indexes influence. 
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