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Uncovering the Key Transportation Links in the U.S. Domestic Food Supply Chain Through 

Disruption Simulations

METHOD and DATA

RESEARCH BACKGROUND RESULTS EXAMPLE

CONCLUSIONS

Taejun Mo, Sandy Dall’Erba
Department of Agricultural and Consumer Economics and Center for Climate, Regional, Environmental And Trade Economics, University of Illinois Urbana – Champaign

• The last few years have been filled with examples of transportation 

route disruptions.

• COVID-19 pandemic and Suez Canal Blockage (Global) 

• 2022 drought on the Mississippi River and 2024 Baltimore Bride 

Disruption (U.S. Domestic)

• Our focus is on U.S. domestic trade and more especially on the 

disruption of agricultural and food trade flows.

Gravity Model

𝑋𝑖𝑗𝑘𝑡 = exp 𝛽0𝑘𝑡 + 𝛽1𝑘 ln 𝑇𝑖𝑗𝑘𝑡 + 𝛽2𝑘𝐶𝑖𝑗 + 𝛽3𝑘𝐻𝑖𝑗 + 𝛾𝑖𝑘𝑡 + 𝛿𝑗𝑘𝑡 + 𝜖𝑖𝑗𝑘𝑡

• Measuring trade flow based on each state’s supply, demand and trade 

costs.

𝑋𝑖𝑗𝑘𝑡 : the bilateral trade flow in U.S. dollar from export state i to import state j of     

commodity k at period t

𝑇𝑖𝑗𝑘𝑡 : a transportation cost between state i and j of commodity k at time t. 

𝐶𝑖𝑗 : a contiguity dummy variable that indicates whether two states share a border or not. 

𝐻𝑖𝑗 : a home-state dummy variable that indicates whether import state and export state 

are the same or not (i.e., 𝐻𝑖𝑗 = 1 only when i=j). 

𝛾𝑖𝑘𝑡 : export/commodity/year fixed effect.

𝛿𝑗𝑘𝑡 : import/commodity/year fixed effect.

• Baseline Scenario: in the year of 2017

• Counterfactual Scenario: 10% increase in transportation cost

General Equilibrium Simulation

• Counterfactual scenario experiments to verify the impacts of trade 

disruptions on the trade and welfare of the U.S. 

Data

• Dataset of domestic trade flow data: Freight Analysis Framework 

Version 5 (FAF5).

• Trade flows are defined as the total value of commodities in 2017 

constant dollars shipped from origin state i to destination state j at 

periods 1997, 2002, 2007, 2012, and 2017.

• 48 contiguous states in the U.S., where freights are conveyed by the 

truck. 

Gravity Model Estimation Results

Counterfactual Scenario #1: Interstate Segment Disruption

SUM represents the total sum of nine SCTGs

Counterfactual Scenario #2: State’s Overall Trade Disruption

• Black squares from the origin to 

the destination report the top state 

linkage that generates the largest 

national loss of agrifood trade 

when disrupted

• Black squares from the sector to 

states report the top state that 

generates the largest national loss 

of agrifood trade when disrupted

For Counterfactual  Scenario #1

For Counterfactual Scenario #2

New York – New Jersey (Counterfactual #1)

Export Change

• in $ million with 

%  parentheses

Welfare Change

• in percentage

• 10% increase in transportation cost decreases the nationwide 

domestic trade of agrifood products by $767 million. 

• 0.15% of the nation’s trade value in agrifood commodities.

• 2.40% of New York’s agrifood production and 2.14% of 

New Jersey’s. 

• Increase in the transportation cost would reduce 

trade but the elasticity varies across SCTGs. 

i) state-to-state segment disruptions (aggregated level)

• The segment between New York and New Jersey 

generates the largest nationwide trade loss when 

disrupted, and it is followed by the PA-NJ, NY-PA 

and CA-AZ links.

ii) disruptions across all the links of a state (sector level) 

• Nebraska is the top key state in the trade of SCTG 

01, for the remaining sectors it is MI (02), CA (03), 

IA (04), TX (05), PA (06), CA (07), TX (08) and PA 

(09). 


