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Summary:

During 2020–23, firms did not just face higher costs but faced an unusually tight constraint 
on product availability. Imports often did not arrive when expected, and port congestion 
and vessel delays made replenishment unusually uncertain. In Baslandze and Fuchs 
(2026), we study how these disruptions showed up in consumer prices using newly 
linked micro data that match shipment-level bills of lading to high-frequency consumer 
transaction prices. The evidence points to sizable pass-through from delivery shortfalls 
to prices, above and beyond the standard pass-through of costs. Prices also rise when 
competitors experience shortfalls, consistent with scarcity weakening competitive 
pressure inside product markets. We use the estimates in an accounting exercise to 
calculate the direct and spillover price responses implied by widespread disruptions.

Key Findings:

1. Delays and higher import and freight costs pass through to consumer prices. In our 
preferred specification, the delivery shortfall-to-consumer price pass-through is about 
0.25 – similar to the pass-through estimates of import and freight costs. 

2. Competitor disruptions matter. A firm’s prices respond to competitors’ delivery 
shortfalls with an elasticity around 0.10–0.12. 

3. Spillovers extend beyond direct import exposure. Even nonimporters raise prices when 
importing competitors are constrained. 

4. Persistence amplifies pricing responses. Pass-through grows when shortfalls are 
measured over longer windows, consistent with firms repricing more aggressively once 
disruptions appear sustained. 
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The Price of Delay 
Supply Disruptions, Product Availability, and Strategic 
Pricing during the Pandemic 

Summary: During 2020–23, firms did not just face higher costs but faced an unusually tight 
constraint on product availability. Imports often did not arrive when expected, and port 
congestion and vessel delays made replenishment unusually uncertain. In Baslandze and 
Fuchs (2026), we study how these disruptions showed up in consumer prices using newly 
linked micro data that match shipment-level bills of lading to high-frequency consumer 
transaction prices. The evidence points to sizable pass-through from delivery shortfalls to 
prices, above and beyond the standard pass-through of costs. Prices also rise when 
competitors experience shortfalls, consistent with scarcity weakening competitive pressure 
inside product markets. We use the estimates in an accounting exercise to calculate the direct 
and spillover price responses implied by widespread disruptions. 
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1 Pandemic goods inflation and supply disruptions 
The pandemic-era run-up in goods prices coincided with severe disruptions to global trade and 
logistics (figure 1). Port backlogs, large swings in ocean freight rates, production interruptions 
abroad, and stockouts for basic retail items all made replenishment harder to plan. 

Higher import costs mattered. So did firms’ ability to keep shelves stocked on schedule. 
Availability changes pricing incentives. When inventory is tight, it is harder (and often less 
profitable) to maintain promotions, guarantee advertised prices, or absorb a temporary cost 
increase. 

Firms selling similar products also react to each other’s prices. When one firm raises 
prices because of higher costs, competitors might raise their own prices in response, a force 
often referred to as strategic complementarities in pricing (Amiti, Itskhoki and Konings, 2019). 
Similarly, scarcity can weaken competition. When constrained sellers cannot reliably supply the 
market, unconstrained competitors might have less need to cut prices, maintain promotions, or 
absorb cost shocks. A firm that is not directly disrupted can therefore raise prices when its 
competitors are disrupted. When cost and availability shocks are widespread, these 
competitive spillovers can lead to broader price increases than a direct-exposure calculation 
would imply. 

We estimate these forces in Baslandze and Fuchs (2026). Using newly matched 
microdata of shipment-level bills of lading with high-frequency consumer transaction prices, 
we measure pass-through from (i) a firm’s own delivery shortfalls and import cost shocks and 
(ii) competitors’ disruptions within the same product markets. The estimates show large own
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Figure 1. Supply Chain Index and Inflation

Global Supply Chain Pressure Index (GSCPI) CPI Inflation, year-over-year)

Source: New York Fed, BLS, FRED • US inflation for all items less food and energy, 12-month percent change. The 
figure illustrates the close co-movement between aggregate supply-chain pressure and core inflation over the pandemic 
period.
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effects and economically meaningful competitive spillovers: firms adjust prices not only to their 
own disruptions, but also to disruptions faced by their competitors. 

2 Measuring disruptions and linking shipments to prices 
We assemble a micro-level dataset around three objects: product prices from checkout data, 
delivery shortfalls, and import-cost shifters. 

Box 1. Linking global shipping to consumer receipts 

Downstream (prices). We use the Numerator consumer panel, which collects receipt and 
ecommerce transactions and is designed to be demographically representative. We build monthly 
prices at the firm-product level from transaction data. 

Upstream (shipments). We use shipment-level bills of lading from S&P Panjiva, covering US maritime 
imports. Bills of lading record the importer, timing, port of entry, and product classification. 

The match. We link manufacturers in Numerator to consignees in Panjiva. Our baseline sample 
focuses on “stable” importers—firms with a consistent import presence before and during the 
disruption period. 

These measures form the dataset used below to estimate pass-through from both own 
disruptions and competitors’ disruptions. 

Measuring prices. We define a product as a firm–brand–product category combination and 
compute monthly product prices as total sales divided by quantities. We focus on 12-month 
price changes to reduce seasonality and align the outcome with how inflation is typically 
reported. (Appendix Section A provides the exact definitions.) As shown in Baslandze and 
Fuchs (2026), the resulting average price changes from Numerator data closely track CPI 
changes. 

A delivery-based measure of disruption. A key object in the analysis is a firm-level delivery 
shortfall, designed to capture disruptions that show up as missing or delayed replenishment 
rather than as an immediate change in import prices. We compare a firm’s recent cumulative 
imports to its own prepandemic “schedule,” using 2019 as the benchmark year. Because the 
measure is anchored in preperiod shares, it is less sensitive to short-run reshuffling of product 
lines and focuses on disruptions to the established replenishment schedule. 

The delivery shortfall measure is not, by itself, a causal supply shock. It might reflect 
supply disruptions, demand-driven ordering, or both. The empirical design below isolates the 
supply-driven component using detailed product-market fixed effects and instrumental 
variables based on prepandemic exposure to disrupted product lines and congested ports. 
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Box 2. Delivery shortfalls relative to 2019 

The delivery shortfall compares a firm’s realized deliveries with its own 2019 delivery schedule. 

Rolling window. For each firm and product line (HS2 code), we compute cumulative imports over a 
short moving window (baseline: three months). 

Benchmarking. We compare that cumulative flow to the same calendar window in 2019, which 
absorbs seasonal patterns. 

Aggregation. We aggregate to the firm level using fixed 2019 import shares across HS codes, so the 
measure tracks deviations from a prepandemic portfolio. 

Because the measure is based on delivery flows rather than prices, it captures availability pressure 
even when prices or costs are slow to adjust. 

Cost pressure. Import unit costs and transportation costs also moved sharply during the same 
period. We proxy the unobserved imported-input component of the marginal cost using two 
high-frequency series from Census merchandise trade: unit import costs (unit values) and a 
freight/insurance wedge (CIF (cost, insurance, and freight) relative to FOB (price of goods at the 
seller’s port of shipment)). Each series is mapped to firms using fixed 2019 exposure weights, 
matching the timing and portfolio logic used for shortfalls. 

Figure 2 shows the evolution of two cost shifters—exposure to changes in import unit 
costs (blue dashed line) and freight costs (green dashed line)—alongside the average delivery 
shortfall series (red line), normalized to zero in January 2020. Delivery shortfalls rose sharply at 
the onset of the pandemic and declined as pandemic-era bottlenecks began to ease and 
aggregate demand grew as the economy reopened. Cost pressures rose more gradually and 
persisted for longer, before declining sharply toward the end of the sample period. 
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Figure 2. Delivery shortfall, freight and unit import cost shock measures

Delivery Shortfall

Cost shifter: ∆ freight cost

Cost shifter: ∆ unit import cost

Note: The figure combines delivery shortfalls (3-month moving average, k=3) with two cost shifters: exposure to 
changes in freight costs and import unit costs, from Baslandze and Fuchs (2026).
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3 Evidence on pass-through and competitive spillovers 
We estimate pass-through of delivery shortfalls and import cost changes to consumer prices 
using product-month regressions with firm fixed effects and consumer 
product-category-by-quarter fixed effects. The firm fixed effects absorb persistent differences 
in pricing across firms, while the product-market fixed effects absorb common shocks within 
narrowly defined product markets, including shifts in demand. 

Instrumenting delivery shortfalls. Although these fixed effects absorb a broad set of market-
level demand shocks, they do not fully address potential endogeneity between delivery 
shortfalls and firm-specific demand shocks. For example, a firm-specific demand boom can 
raise prices and also prompt firms to order more, mechanically reducing measured shortfalls. 
To isolate supply-driven variation, we instrument a firm’s shortfall using two sources of 
plausibly exogenous logistical friction. 

Box 3. Separating supply from demand 

Shortfalls can reflect supply constraints or demand-driven ordering. We use two instrumental variables 
that shift supply conditions but are less directly tied to a particular firm’s demand shock. 

1. Product-lineexposure(HSexposure). We predict a firm’s shortfall using economywide 
shortfalls for the HS codes it imported before the pandemic, excluding the firm itself. This approach 
captures shocks to specific goods (for example, a disruption that hits many importers of the same 
input). 

2. Port congestion exposure. We combine port-level dwell-time changes with a firm’s 
prepandemic port mix. If the ports a firm historically relied on become congested, its shortfall 
becomes more likely even without a change in underlying demand. 

Appendix Section A provides the exact formulas. 

The identifying variation compares firms selling in the same product market but with 
different prepandemic sourcing patterns. Some firms were more exposed to goods or ports that 
later became disrupted, while otherwise similar firms were less exposed. Because these 
exposures are based on choices made before the pandemic, the instrumental variables help 
isolate the part of delivery shortfalls driven by common supply disruptions rather than by 
changes in a particular firm’s demand. 

Pass-through of own disruptions. Table 1 summarizes the preferred “own effects” specification. 
The main result is that delivery shortfalls (three-month moving average) exhibit incomplete but 
still sizable pass-through into consumer prices. The estimated elasticity is about 0.25, meaning 
that more severe delivery shortfalls are associated with faster year-over-year price growth. 
Import-cost variables matter as well, but their timing differs: unit-cost and freight-cost 
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pressure show up more clearly at short lags than contemporaneously, consistent with contracts 
and pricing calendars slowing the pass-through of cost shocks. 

Table 1: Price responses to own disruptions: stylized summary 

 Current month One-month lag 

Delivery shortfall 0.249∗∗∗ 0.024 

Change in unit import costs 0.017 0.193∗∗∗ 
Change in freight costs 0.027 0.233∗∗∗ 

Notes: Coefficients are from Appendix Table 3, column (5). Standard errors and full specifications appear 
in the Appendix. 

Competitors’ disruptions and competitive spillovers. To study competitive spillovers, we construct 
competitor indices within product markets: for each firm, we compute a revenue-share-weighted 
measure of the disruptions faced by other firms in the same category. 

Box 4. Measuring competitors’ disruptions 

To capture the competitive environment, we build a market-level “competitors” measure from the 
Numerator consumer data. 

Within-category weighting. For each product category and month, we form a revenue-shareweighted 
average of disruptions among other firms in the same category. 

Leave-one-out. A firm’s own shortfall is excluded from its competitor index, so spillovers are not 
mechanically driven by the firm’s own disruption. 

We build the same competitor indices for unit-cost and freight-cost exposures. 

Table 2 summarizes the pass-through of competitor disruptions. Competitor delivery 
shortfalls raise prices for importing firms, but more interestingly, also for non-importing firms. 
We find that firms with no direct maritime-import footprint raise prices when importing 
competitors are constrained. This is hard to reconcile with their own cost pass-through, but is 
consistent with lower competitive pressure: unaffected firms gain pricing power when 
disrupted competitors cannot supply the market as readily. This margin is quantitatively 
important, with an estimated response similar to the spillover coefficient for importing firms. 
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Table 2: Competitors’ disruptions and spillovers: stylized summary 

 Importing firms Non-importing 
firms 

Competitors’ delivery shortfall 0.101∗∗∗ 0.116∗∗∗ 

Competitors’ unit-cost shocks 0.601∗∗∗ 0.018 

Competitors’ freight-cost shocks −0.008 0.134 
Notes: Coefficients are from Appendix Table 4, column (5). Standard errors and full specifications appear 
in the Appendix. 

Persistence. Persistence is the final margin. Firms can sometimes smooth a brief delay through 
inventories, substitution across suppliers, or temporary changes in promotions. Those margins 
become harder to use when shortfalls accumulate. Persistence links the availability measure to 
pricing. A brief delay may be absorbed operationally, but sustained shortfalls make scarcity 
harder to smooth and give firms more reason to reprice. 

4 Competitive spillovers and aggregate price pressure 
The competitive spillover estimates imply that supply shocks can propagate through product 
markets. During a broad congestion episode, many firms are constrained together, so indirect 
price effects can matter for aggregate inflation. Having established own pass-through, 
competitor spillovers, and persistence, we next ask what these channels imply when 
disruptions are widespread. 

Amplification. With competitive spillovers, an initial shock can trigger additional price increases 
as firms react to a disruption-weakened competitive environment. 

Box 5. Direct effects versus amplification 

In the model in Baslandze and Fuchs (2026), each firm’s price responds to its own disruptions and to 
a competitor-weighted disruption environment. 

Competitive spillovers turn a direct supply shock into “second-round” price increases as firms react 
to competitors’ constraints. 

Appendix Section A shows the multiplier that summarizes this amplification mechanism. 

We combine the estimated pass-through elasticities with the observed time series of 
disruptions in an accounting exercise. The series enters the estimated product-market pricing 
relationships, which trace price changes through within-category market shares. Treating the 
measured disruptions as supply-chain impulses, the exercise reports the implied direct price 
responses and the additional response generated by competitive spillovers. 
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The exercise should not be read as a full decomposition of pandemic inflation for 
several reasons. The delivery-shortfall series measure disruption, but in raw form they need not 
isolate only supply shocks; they might also reflect changes in ordering behavior or demand 
conditions. The exercise also holds fixed the estimated pass-through elasticities, sourcing 
patterns, market shares, inventories, and entry. It reports an impulse-response-style 
calculation of the price response generated by common disruption episodes through direct 
pass-through and strategic interactions. 

Figure 3 reports the aggregate price pressure implied by the accounting exercise. Both 
import-cost pressures and delivery-related availability constraints contribute to predicted price 
increases. Firms’ own delivery shortfalls have a larger aggregate effect once competitors’ 
disruptions and strategic pricing responses are included. Marketwide disruptions can therefore 
produce a price response above and beyond what direct exposure alone would imply. 

5 Conclusion: The implications for supply-chain resilience 
Delivery shortfalls, our simple indicator of delayed or missing replenishment, pass through 
quickly and substantially into consumer prices, separately from import cost shocks. The effects 
are not confined to disrupted firms. Competitors’ delivery shortfalls also raise prices, including 
for firms without direct import exposure, showing that scarcity can weaken competitive 
pressure within product markets. 

Supply-chain resilience can matter for aggregate price dynamics. Bottlenecks at ports 
and logistics hubs can propagate into broader price pressure when they constrain many firms at 
once and when markets are concentrated enough for scarcity to relax competitive discipline. 

High-frequency indicators of inbound flows and congestion belong in inflation 
monitoring. As disruptions build and persist, both direct and spillover price pressure can 
intensify. Policies and investments that reduce persistent shortfalls—including port capacity, 
warehousing and inventory management, and more diversified routing options—can limit that 
amplification channel. 
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Figure 3: Aggregate predicted price change: cost versus availability (own versus 
competitors’), direct effect versus amplification 

 
Notes: Each panel reports the model’s predicted change in consumer prices following supply-chain disruptions, in percent 
relative to 2019Q4. The left panel shows the direct, first-round effect—how firms reprice in response to their own higher input 
costs and tighter product availability, together with the availability of their competitors. The right panel adds amplification: 
because firms partly match each other’s prices (strategic complementarity), every first-round increase sets off further rounds 
and lifts the total above the direct effect. In both panels the response is split into three channels—higher input costs (blue), 
the firm’s own availability (orange), and competitors’ availability (green)—with the darker shade showing the direct effect and 
the lighter shade the amplification it sets off. Predicted changes are aggregated across firms and products using Numerator 
sales weights and normalized to 2019Q4=0; the underlying multiplier that links first-round and total effects is defined in 
Appendix A. 
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Appendix
A Construction details and equations
This Appendix gives the formal definitions used in the main text. Notation follows Baslandze and Fuchs 
(2026). 

Product-level prices. We aggregate 54 million item IDs reported in Numerator and define a product as 
the unique combination of the firm, brand, and product category. For each item and month, we compute 
the average price as weighted total sales divided by weighted total quantity, using all transactions from 

static panelists. Product-level price Pricep,t is the quantity-weighted average of item-level prices for 
product p in month t. Product-level price changes are calculated as smooth 12-month price changes: 

Pricep,t − Pricep,t−12 
(1) ∆12Pricep,t ≡ . 

(Pricep,t + Pricep,t−12)/2 

Delivery shortfalls. Let Df,h,t denote deliveries for firm f and HS2 code h in month t (measured using BoL 

shipments mapped into values). For a horizon k months, define k-month cumulative deliveries as 

Ptm=t−k Df,h,m and compare them to the same-month benchmark in 2019. The firm–HS shortfall is a smooth

percent deviation, 

k Df,h,m k D2019f,h,m 
(2) Shortfallf,h,t(k) 

≡− Pt 2019 /2.

k Df,h,m m=t−k f,h,m

We aggregate to the firm level using fixed 2019 HS import shares ωfh
2019: 

(3) Shortfallf,t(k)  Shortfallf,h,t(k). 
h

Cost exposures. We proxy imported-input cost pressure using (i) an HS2-level unit import cost series, 

UVh,t (FOB value per physical quantity), and (ii) a port-level freight/insurance wedge, FRp,t (CIF/FOB). We 
map 12-month log changes of these series to firm f using fixed 2019 HS-code and port exposure weights, 
respectively: 

(4) ∆UnitCf,t   lnUVh,t, ∆FreightCf,t 

lnFRp,t. 
h p
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Competitor indices. For firm f in category j at time t, define a leave-one-out, revenue-share-weighted 
average of competitors’ disruptions as 

comp X Revenuegjt 

(5) Shortfallfjt ≡ g∈j, g̸=f sgjt Shortfallg,t, sgjt ≡ P

u∈j, u̸=f Revenueujt . 

Analogous indices are constructed for unit-cost and freight-cost exposures. 

Instrumental Variables. We construct two shift–share instruments for Shortfallf,t(k). 
First, HS exposure predicts a firm’s shortfall using HS-level aggregate shortfalls excluding the 

firm: 

(6) ShortfallExposuref,t(k)  Shortfallh,t(k)−f . 
h

Second, port congestion exposure weights changes in residualized port dwell times (from AIS 
vessel traffic) by firm-specific 2019 port shares: 

(7) ∆DwellExposuref,t ResidualizedDwellTimep,t. 
p

Amplification multiplier (reduced form). A simple reduced-form pricing system with strategic 
complementarity can be written as 

(8) ∆pt = dt + γWt∆pt, 

so that 

(9) ∆pt = (I −γWt)−1dt. 

Here, Wt is the within-market revenue-share matrix used to form competitor indices, and γ captures the 
strength of strategic complementarity. 

B Full regression tables (replication of key specifications)
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Table 3: Price effects of own supply-chain disruptions (Table 2 in Baslandze and Fuchs 
(2026)) 

(1) (2) (3) (4) (5) 

OLS OLS–Shift Share IV IV IV 

Shortfall 0.006 0.099∗∗∗ 0.189∗∗ 0.224∗∗∗ 0.249∗∗∗ 
(0.0047) (0.0373) (0.0741) (0.0809) (0.0870) 

∆ Unit cost 0.150 0.153∗∗ 0.128∗∗ 0.023 0.017 

(0.0595) 

(0.0594) (0.0610) (0.0657) (0.0659) 

∆ Freight cost 0.102 0.109∗∗ 0.147∗∗∗ 0.020 0.027 

(0.0434) (0.0435) (0.0479) (0.0572) (0.0580) 

Lag Shortfall 0.036 0.024 

(0.0767) (0.0758) 

Lag ∆ Unit cost 0.189∗∗∗ 0.193∗∗∗ 

(0.0663) (0.0661) 

Lag ∆ Freight cost 0.234∗∗∗ 0.233∗∗∗ 

(0.0549) (0.0549) 

Firm FE Yes Yes Yes Yes Yes 

Category×Quarter FE Yes Yes Yes Yes Yes 
Import dummy Yes 

Observations 992,950 992,950 991,619 962,570 962,570 
Weak IV F-stat 395.154 142.901 135.150 

Notes: The dependent variable is the 12-month change in transaction prices. Standard errors are clustered 
at the product-category×quarter level. Column (2) replaces Shortfall with a shift-share shortfall exposure 
measure. Columns (3)–(5) instrument Shortfall using shortfall exposure and dwell-time exposure. 
Columns (4)–(5) add one-month lags of shortfalls and cost variables. Column (5) additionally includes an 
import dummy. Significance: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. 
Table 4: Pass-through with competitive spillovers (Table 3 in Baslandze and Fuchs (2026)) 

(1) (2) (3) (4) (5) 

OLS OLS–Shift Share IV IV (all firms) IV (split) 
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Own disruptions 
Shortfall 0.006 0.102∗∗∗ 0.199∗∗∗ 0.308∗∗∗ 0.268∗∗∗ 

 (0.0048) (0.0375) (0.0743) (0.0567) (0.0569) 

∆ Unit cost 0.155∗∗∗ 0.157∗∗∗ 0.135∗∗ 0.234∗∗∗ 0.176∗∗∗ 
 (0.0595) (0.0595) (0.0608) (0.0550) (0.0586) 

∆ Freight cost 0.102∗∗ 0.109∗∗ 0.153∗∗∗ 0.056∗ 0.088∗∗ 
 (0.0435) (0.0436) (0.0485) (0.0328) (0.0406) 

Competitor disruptions (single coefficient) 
Competitor shortfall −0.005 −0.009 0.105∗∗ 0.124∗∗∗ 

 

 (0.0129) (0.0126) (0.0443) (0.0269)  

Competitor ∆ unit cost 0.296∗ 0.294∗ 0.305∗ 0.374∗∗∗  

 (0.1581) (0.1580) (0.1589) (0.1283)  

Competitor ∆ freight cost 0.124 0.140 0.173∗ 0.057  

 (0.1020) (0.1022) (0.1042) (0.0787)  

Competitor disruptions (single coefficient) 
Competitor shortfall × importing firm 

    

0.101∗∗∗ 

Competitor shortfall × non-importing firm     0.116

 
Competitor ∆ unit cost × importing firm     0.601

 
(0.1435) 

Competitor ∆ unit cost × non-importing firm     0.018 
(0.1605) 

Competitor ∆ freight cost × importing firm     −0.008 
(0.0860) 

Competitor ∆ freight cost × non-importing firm     0.134 
(0.0871) 

Firm FE Yes Yes Yes Yes Yes 

Category×Quarter FE Yes Yes Yes Yes Yes 
Import dummy Yes Yes Yes Yes Yes 
Observations 986,023 986,023 984,692 1,705,606 1,705,606 
Weak IV F-stat   406.118 750.326 760.827 

Notes: The dependent variable is the 12-month change in transaction prices. Columns (1)–(3) use the 
matched importer sample; columns (4)–(5) add non-importing firms that do not ever match to BoL 
shipments. Columns (3)–(5) instrument own Shortfall using shortfall exposure and dwell-time exposure. 
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All specifications include an import dummy and firm and category×quarter fixed effects. Standard errors 
are clustered at the product-category×quarter level. Significance: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. 
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