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Lots of media attention, policy discussions, and research about the health of the global supply chain
motivated by the COVID-19 pandemic…

I

What are the and of global supply chain disruptions?

How can we measure the size of a supply chain disruption shock?
I
I

How does a supply chain disruption shock differ from other shocks?
I
I

What are the policy implications?
I
I
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to transform the satellite data of containerships into a

high-frequency measure of port congestion applicable to major ports worldwide.

to study supply chain disruptions considering the spare

capacity resulting from the imbalances between the supply and demand for goods.

to integrate our measure of global supply chain

disruptions and the theory-predicted identification restrictions on structural shocks.

that studies the interplay between supply chain disruptions and the

changes in the effectiveness of monetary policy to control inflation and output.
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1 Introduction

2 Measuring Global Supply Chain Disruptions

3 A Model of Congestion and Spare Capacity

4 The Causal Effects of Global Supply Chain Disruptions

5 The Effectiveness of Monetary Policy

6 Conclusion



We measure disruptions to the global supply chain by studying .
I �
I

You want to think about containerships as regular flights or bus lines: regular schedules, picking
up/delivering containers from/to feeders.

I
The Red Sea Crisis

In the realm of containerized trade, seaports serve as international hubs for freight collection and

distribution.
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: a containership must first moor in an within the port (random areas to

lower anchors) before docking at a (designated spots to load/unload the cargo).

Prior to the pandemic, waiting times at ports were just a few hours. However, general disruptions

related to the COVID-19 pandemic led to extended delays, with waiting times reaching 2-3 days at

several major ports.

Even mild congestion has tremendous financial and logistic consequences.
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We use movement data of containerships from the .
I
I

I

Machine learning allows us to handle the data – spatial-temporal data of container ships at top 50

container ports worldwide.
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Timestamps
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Los Angeles, Long Beach, Singapore, & Ningbo-Zhoushan
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1 Map the geographical boundaries of berths and anchorages for the top 50 container ports (P) using

AIS data and IMA-DBSCAN.

2 Count the number of ships at each port p that first moor in an anchorage before docking at a berth

at a monthly frequency (Delayedpt).
3 Calculate the congestion rate for each port p by dividing the number of delayed ships by the total

number of ship visits (Delayedpt + Undelayedpt),

Congestionpt � Delayedpt

Delayedpt + Undelayedpt
; 8p 2 P:

4 Calculate the Average Congestion Rate (ACRt), weighted by the total number of ship visits,

ACRt =
X
p2P

�
Delayedpt + UndelayedptP

p2P
(Delayedpt + Undelayedpt)

� Congestionpt

�
:
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On a declining trend before the onset of the

pandemic in early 2020.

Rose to reach its peak at 37% in June 2021.

Remained elevated until the second half of 2022.

Reverted to a sample median at 29.1% in 2023.
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Our ACR index is largely independent of changes in demand:
1

2

3

4

It also separates disruptions to production and those to transportation.

Satellite data is accurate in tracking containerships, with virtually no measurement error.
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Harper Peterson Time Charter Rates Index
(HARPEX):

I
I
I
I
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New York Fed’s Global Supply Chain Pressure
Index (GSCPI):

I
I !
I !
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Attacks on commercial ships in the Red Sea (Al Jazeera, 2023) – .

Draught at the Panama Canal (LaRocco, 2023) – .

Illegal oil trade and Russia’s “dark fleet” (Cook and Sheppard, 2023) – .

Different weights:
I
I
I

The ACR index as a noisy measure and estimation of SVARs with measurement errors – .

https://globalportcongestion.github.io/blog/intro.html.
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The climate crisis is increasingly impacting

global supply chains and trade routes.

Cargo ships have been forced to wait days and

weeks to cross the Panama Canal because of

severe drought and the subsequent El Niño effect.
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We want a model that accounts for both spare productive capacity and scarcity in retail supply.

We also want a model that provides identification restrictions for standard causality assessment in

time series (SVARs, LPs).

The model must have the three shocks that researchers and policymakers have been discussing as
driving inflation post-COVID:

I
I
I

A full structural estimation is also possible, but …
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Three classes of models:
I
I
I

The last two classes of models can be mapped into each other in terms of identification, but we believe

that, for this application, a search and matching model is more transparent.

(i) matching frictions between producers and retailers in the product market; and (ii)

endogenous separation of producer-retailer matches on transportation cost.

Aggregate Supply Aggregate Demand Flexible Price Steady State
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We use comparative statics to study the responses of the macro aggregates to (unanticipated) adverse

shocks to aggregate demand, productive capacity, and the supply chain, when the economy is at the

steady state.

Numerical exercises also show that the full transition dynamics are consistent with the identification

restrictions.
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Consumption Price Product Market Wholesale Matching Spare Capacity

(or Output) Tightness Price Cost (or Unemployment)
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We address the causal effects of global supply chain disruptions using the SVARs as in Uhlig (2005),

Rubio-Ramírez (2010), and Arias (2018):

y0
tA0 = x0

tA+ + "0
t; 1 � t � T:

We include six endogenous variables:
1

2

3

4

5

6

All the series are seasonally adjusted. The sample runs from 2017:M1 through 2023:M9.

Setting Up the SVAR
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leads to a negative response of real GDP, PCE goods price,

retail market tightness, and import price, as well as to a positive response of unemployment at k = 1.

The ACR does not respond at k = 1.

leads to a negative response of real GDP and

unemployment, as well as to a positive response of PCE goods price, retail market tightness, and

import price at k = 1. The ACR does not respond at k = 1.

leads to a negative response of real GDP, as well as to a positive

response of PCE goods price, unemployment, and the ACR at k = 1.

Comparative Statics
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We set two lags in the baseline specification, but the results are robust to considering longer lags.

Real GDP, PCE goods price, retail market tightness, and import price enter the SVAR in log percent,

while unemployment and the ACR index enter in percent.

Bayesian estimation with a Normal-Generalized-Normal (NGN) prior distribution over
�

A0; A+
	

.

We also check the robustness of our results across many other dimensions, e.g., dropping the zero

restrictions, variable substitutions, an estimation using the prior robust approach, etc.
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