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Fact 1: Trade is proportional to size
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Source: Head and Mayer (2014)
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Fact 2: Trade is inversely proportional to distance
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Source: Head and Mayer (2014)



Spring Semester 2020 Prof. Ralph Ossa, BA International Trade, Topic 1 - Gravity Equation

Overview of the lecture

- Introduce the gravity equation which can rationalize these facts

- Explain how it has been used to estimate policy impacts

- Describe how it has been used to recover trade costs
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Gravity equation

- These facts directly motivate the original gravity equation

𝑇𝑟𝑎𝑑𝑒𝑖𝑗 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 × 𝐺𝐷𝑃𝑖
𝛼𝑜 × 𝐺𝐷𝑃𝑗

𝛼𝑑 × 𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑗
−1

- Trade costs are specified as a function of distance and other factors

𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑗 = 𝑒𝑥𝑝 𝛽1𝑙𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 + 𝛽2𝐵𝑜𝑟𝑑𝑒𝑟𝑖𝑗 +⋯

- This can be estimated in logs with a linear regression model

𝑙𝑛 𝑇𝑟𝑎𝑑𝑒𝑖𝑗 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝛼𝑜𝑙𝑛 𝐺𝐷𝑃𝑖 + 𝛼𝑑𝑙𝑛 𝐺𝐷𝑃𝑗 − 𝛽1𝑙𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 − 𝛽2𝐵𝑜𝑟𝑑𝑒𝑟𝑖𝑗 +⋯
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Gravity equation - Comments

- This equation is called a gravity equation because it resembles Newton’s law of gravitation

- It fits the data remarkably well and has been referred to as an example of “social physics”

- However, we now know that this original gravity equation is actually misspecified

- Modern trade models instead suggest an augmented estimating equation of the form

𝑙𝑛 𝑇𝑟𝑎𝑑𝑒𝑖𝑗 = 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑖 + 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑗 − 𝛽1𝑙𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 − 𝛽2𝐵𝑜𝑟𝑑𝑒𝑟𝑖𝑗 +⋯
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Gravity equation – Comments (contd.)

- The reason is that the original gravity equation is missing so-called multilateral resistance terms which 

can be absorbed into origin and destination fixed effects together with GDP 

- In particular, there is an inward multilateral resistance term which captures how much competition 

exporters face in a destination market (which matters in addition to destination GDP)

- Moreover, there is an outward multilateral resistance term which captures how much market access 

exporters have from an origin market (which matters in addition to origin GDP)

- The details of this are beyond the scope of this class, so the key message is that implementing the 

original gravity equation is not appropriate       
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Gravity equation – Typical results
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Source: Head and Mayer (2014)

Clicker question:

Should we expect the RTA/FTA 

coefficient to be unbiased?

𝑙𝑛 𝑇𝑟𝑎𝑑𝑒𝑖𝑗 = 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑖 + 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑗 + 𝛽1𝑙𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 + 𝛽2𝐶𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦𝑖𝑗 +⋯+ 𝛽5𝑅𝑇𝐴/𝐹𝑇𝐴𝑖𝑗
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Gravity equation – Estimating policy impacts

- Given that the gravity equation is easy to estimate and has solid theoretical underpinnings, it is often 

used to predict the impacts of policy changes

- For example, it was used in a recent study by the German Bertelsmann Foundation to predict the trade 

effects of the Transatlantic Trade and Investment Partnership (TTIP) 

- Consistent with earlier studies they find huge trade effects (e.g. trade between the US and Germany is 

predicted to grow by around 90%!)

- However, such numbers have to be interpreted with a huge grain of salt given the reverse causality 

problem discussed in the clicker question. In particular, countries that trade more are also more likely to 

sign a regional trade agreement which biases the RTA/FTA coefficient upwards 
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Gravity equation – Estimating trade costs

- Besides estimating the effects of individual components of trade costs on trade flows, the gravity 

equation can also be used to back out overall trade costs

- In particular, consider again the original gravity equation (the augmented one works as well)

𝑇𝑟𝑎𝑑𝑒𝑖𝑗 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 × 𝐺𝐷𝑃𝑖
𝛼𝑜 × 𝐺𝐷𝑃𝑗

𝛼𝑑 × 𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑗
−1

- If we assume 𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑗 = 𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑗𝑖 and 𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑖 = 1, we can infer trade costs directly from 

trade flows (this formula is known as the Head-Ries-Index)

𝑇𝑟𝑎𝑑𝑒 𝐶𝑜𝑠𝑡𝑠𝑖𝑗
−1 =

𝑇𝑟𝑎𝑑𝑒𝑖𝑗𝑇𝑟𝑎𝑑𝑒𝑗𝑖

𝑇𝑟𝑎𝑑𝑒𝑖𝑖𝑇𝑟𝑎𝑑𝑒𝑗𝑗
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Gravity equation – Estimating trade costs

Slide 11

Source: Jacks, Meissner, and Novy (2008)
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Gravity equation – Estimating trade costs
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Source: Jacks, Meissner, and Novy (2008)
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Gravity equation – Estimating trade costs
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Source: Jacks, Meissner, and Novy (2008)
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Gravity equation – Estimating trade costs
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- Jacks, Meissner, and Novy (2008) also explore the importance of trade cost changes for trade growth

- Trade cost declines explain roughly 55% of the pre-WWI boom and 33% of the post-WWII boom

- In contrast, the sharp rise in trade costs explains almost the entire inter-war trade collapse
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Conclusion
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- Documented that trade is proportional to size and inversely proportional to distance

- Introduced the gravity equation which can rationalize these facts

- Explained how it has been used to estimate policy impacts

- Described how it has been used to recover trade costs
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