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Background & Motivation Grain Sorghum as a Product

Grain Sorghum

Near-substitute for corn in animal
rations

Gluten-free alternative to other
cereal grains

Can be distilled to create the
Chinese spirit baiju

From 2018-2022:

75% of global imports from U.S.

80% of global exports to China

Source: National Park Service
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Background & Motivation U.S. Sorghum Exports

Frequency of U.S. Grain Sorghum Exports
2013-2022
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Background & Motivation U.S. Sorghum Exports

History of U.S. - China Grain Sorghum Trade

Pre-China
No sorghum trade

“Open trade”
2% MFN Tariff

Anti-dumping Duty
China imposes
178.6% duty

Tariffs
China imposes
25% tariffs

October 2013

China begins
importing

U.S. sorghum

January 2018

U.S. tariffs on
washing machines
& solar panels

April 2018 June 2018

China announces
tariffs to begin
in July 2018

March 2020

Tariffs end

2012 2014 2016 2018 2020 2022
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Background & Motivation U.S. Sorghum Exports

U.S. Monthly Grain Sorghum Exports
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Background & Motivation U.S. Sorghum Exports
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Background & Motivation Existing Literature

Chinese Corn Subsidies
Wang and Malaga (2016)

China’s “temporary reserve program” subsidized domestic corn,
increased corn prices, and made grain sorghum a more affordable
substitute (2008-2016)

Predicted that Chinese imports of grain sorghum would decrease in
the first year that the temporary reserve program ended

For subsequent years, excess demand would grow faster than with the
program (and larger in magnitude after two years)
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Background & Motivation Existing Literature

What if China exited the global sorghum market?
Hansen et al. (2015)

Considered and simulated the effects of an import ban on sorghum in
China (not U.S. specific) and limited corn area expansion

If China banned grain sorghum imports:

World price would fall 35%

U.S. exports would fall 41%

Mexico’s imports increase 846%
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Background & Motivation Existing Literature

U.S. - China Trade War
Ex Ante Analysis

Zhang and Marchant (2019)

Simulated three scenarios based on a decrease in quantity of U.S.
sorghum imported by China (relative to USDA-ERS baseline
projections)

Mexico increases imports 25.66%-63.49%

Japan increases imports 1.46%-4.07% 1

1Not all scenarios were statistically significant
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Background & Motivation Existing Literature

U.S. - China Trade War
Ex Post Analysis

Sabala and Devadoss (2022) examined the 25% tariff under varying
market structures

Despite their market shares, bilateral monopoly modeling doesn’t
represent observed actions
However, their model could be calibrated to perfect competition
U.S. exports were diverted to Japan ∆ = 106.55% and Mexico
∆ = 25.60%

Grant et al. (2021) looked at the 2018/2019 trade war and found that
U.S. coarse grains, including sorghum were highly dependent on
Chinese Imports

Lohmar (2023) discussed the use of anti-dumping duties, and their
investigation, by China during the trade war on U.S. feed products
and what big-picture lessons could be learned
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Research Questions

How does the type of Chinese trade barrier affect
U.S. sorghum export destinations?
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Data & Methods

Data

We use monthly U.S. export data from Census Bureau (2023)

The data consists of positive trade flow data, which we balance

Number of U.S. sorghum export partners by trade barrier status:

Anti-dumping duty: 15
Tariff : 27
No barrier: 48
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Data & Methods

Linear Probability Model

Yit = αi + αt + β1 Tariffit + β2Dumpit

+ γ1i Tariffit + γ2i Dumpit + εit

Yit ∈ [0, 1] Trade share for partner i in period t
αi Partner fixed effects
αt Year × month fixed effects
β1, β2 Average effects of tariffs and dumping
γ1i , γ2i Partner-specific slopes on tariffs and dumping
i = 1, . . . ,N Trading partner
t = 1, . . . ,T Year × month time period
εit Error term

Standard errors clustered two-way by partner and year.

Weighted by total U.S. sorghum exports.
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Results

Average Marginal Effects — Selected Partners

Dump Tariff

Partner OLS Balanced OLS Positive OLS Balanced OLS Positive

Canada 0.000 0.002 0.001 0.008
Cameroon 0.000 −0.005 0.004 0.024
China −0.266∗∗∗ −0.283∗∗∗ −0.504∗∗∗ −0.343∗∗∗

Djibouti 0.017∗∗∗ 0.003 0.012∗∗∗ 0.038∗∗

Ethiopia 0.002 −0.015 −0.003 0.033∗∗

Japan 0.117∗∗∗ 0.115∗∗∗ 0.089∗∗∗ 0.101∗∗∗

Korea, South 0.000 0.002 0.001 0.008
Mexico −0.042∗∗ −0.047∗∗∗ 0.184∗∗∗ 0.184∗∗∗

Somalia 0.047∗∗∗ 0.428∗∗∗ 0.033∗∗∗ 0.075∗∗∗

South Africa 0.016∗∗∗ −0.001 0.016∗∗ 0.022
Spain 0.056∗∗∗ −0.018 0.124∗∗∗ 0.418∗∗∗

Sudan 0.055∗∗∗ 0.023∗ 0.025 0.179∗∗∗

∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
Observations: 6,240 (Balanced), 947 (Positive)
Canada is the reference partner.
AMEi =i +γi
All models include Partner, Year, and Month fixed effects.
Standard errors clustered by Partner and Year.

Results w/ SE
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Results

Balanced Marginal Effects
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Results

Positive Marginal Effects
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Results

Key Takeaways

Balanced Panel:

Mexico imports the most during the tariff (as predicted by literature),
but imports less during the anti-dumping duty

Japan and Spain were reliable partners for U.S. sorghum during both
barriers

Djibouti, Somalia, South Africa, and Sudan were able to increase
their share, especially during the anti-dumping duty

Positive Panel:

During the anti-dumping, Somalia imports a lot (if they import)

During the tariff, Spain imports a lot (if they import)

References
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Q&A

Thank you! Questions?

Alan Hinds

PhD Student

Cornell Dyson School of Applied
Economics and Management

363 Warren Hall — Ithaca, NY

arh245@cornell.edu
alanhinds.github.io
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Appendix

AME — Selected Partners Results

Dump Tariff

Partner OLS Balanced OLS Positive OLS Balanced OLS Positive

Canada 0.000 0.002 0.001 0.008
(0.002) (0.007) (0.002) (0.008)

Cameroon 0.000 −0.005 0.004 0.024
(0.002) (0.009) (0.004) (0.015)

China −0.266∗∗∗ −0.283∗∗∗ −0.504∗∗∗ −0.343∗∗∗

(0.024) (0.023) (0.041) (0.023)
Djibouti 0.017∗∗∗ 0.003 0.012∗∗∗ 0.038∗∗

(0.002) (0.012) (0.004) (0.017)
Ethiopia 0.002 −0.015 −0.003 0.033∗∗

(0.002) (0.011) (0.002) (0.016)
Japan 0.117∗∗∗ 0.115∗∗∗ 0.089∗∗∗ 0.101∗∗∗

(0.007) (0.012) (0.018) (0.022)
Korea, South 0.000 0.002 0.001 0.008

(0.002) (0.009) (0.002) (0.007)
Mexico −0.042∗∗ −0.047∗∗∗ 0.184∗∗∗ 0.184∗∗∗

(0.018) (0.018) (0.017) (0.017)
Somalia 0.047∗∗∗ 0.428∗∗∗ 0.033∗∗∗ 0.075∗∗∗

(0.002) (0.016) (0.005) (0.026)
South Africa 0.016∗∗∗ −0.001 0.016∗∗ 0.022

(0.002) (0.011) (0.006) (0.016)
Spain 0.056∗∗∗ −0.018 0.124∗∗∗ 0.418∗∗∗

(0.002) (0.019) (0.040) (0.024)
Sudan 0.055∗∗∗ 0.023∗ 0.025 0.179∗∗∗

(0.004) (0.012) (0.020) (0.030)

∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
Observations: 6,240 (Balanced), 947 (Positive)
Canada is the reference partner.
AMEi =i +γi
All models include Partner, Year, and Month fixed effects.
Standard errors clustered by Partner and Year.
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