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Abstract

K-12 public schools serve more than seven billion meals annually, making
school food procurement one of the largest service-delivery expenditures of lo-
cal governments. Yet remarkably little is known about how efficiently school dis-
tricts purchase food from private suppliers. Using a new item-level database cov-
ering 72 California school districts across three metropolitan areas from 2022/23
through 2025/26, we document substantial price dispersion for identical prod-
ucts. Transportation costs and purchase volume explain little of this variation. In-
stead, prices vary systematically with distributor choice and access to competing
suppliers, suggesting an important role for vendor market power. We develop
two complementary empirical strategies to quantify distributor market power.
First, using equilibrium bidding conditions in first-price procurement auctions,
we estimate average markups of 19% of the bid across all bids and 27% on win-
ning bids. Second, exploiting contract rollover pricing in multi-year agreements,
we show that contract prices exhibit asymmetric cost pass-through (”rockets and
feathers”): prices rise rapidly when costs increase but adjust little when costs fall,
causing distributor markups to increase over the life of the contract. Together,
these findings identify distributor market power and contract renewal practices
as important determinants of procurement costs, suggesting that improvements
in procurement design could generate meaningful savings for school districts.

*UCLA, Department of Economics, and NBER, mbhackmann@gmail.com.
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1 Introduction

State and local governments rely heavily on procurement to deliver public services.

Public schools purchase food from private suppliers, Medicaid programs contract

with private insurers, and public agencies use e-commerce marketplaces for office

equipment and basic supplies. As governments face mounting budget pressures, the

efficiency of these purchases has become an increasingly important policy question.

Yet despite public procurement accounting for more than 10% of GDP, little is known

about why otherwise similar government agencies pay substantially different prices

for identical products or whether these differences reflect unavoidable costs or oppor-

tunities for more efficient purchasing.

We study these questions in the context of school food procurement, a setting with

high stakes for public budgets and children’s outcomes. In 2024, K-12 public schools

served more than seven billion meals to nearly 30 million children, providing one-

third to one-half of daily calories for many low-income students and contributing

to health and educational outcomes (USDA Food and Nutrition Service, 2024; Spill

et al., 2024; Anderson et al., 2018). Districts purchase billions of dollars of food from

private manufacturers and distributors through competitive procurement. California

districts alone spend nearly $3 billion annually on food, while federal expenditures

on school meal programs exceed $23 billion (Fox and Gearan, 2019; Newman et al.,

2008). Financial pressures are substantial: 95 percent of school nutrition authorities

report persistent supply-chain disruptions, and 85 percent identify rising food costs

as a major operational challenge (USDA Food and Nutrition Service, 2025). Food

prices rose approximately 24 percent between 2020 and 2023 (U.S. Department of

Agriculture, Economic Research Service, 2025), raising the question of whether dis-

tricts’ purchasing-price growth reflects higher input costs, rising markups, or both.

Food markets are also an area of considerable policy interest, with interventions rang-

ing from food labeling (Barahona et al., 2023) and sugar taxes (Allcott et al., 2019) to
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proposed restrictions on ultra-processed foods in school meals.1 How these policies

affect prices and procurement costs remains an important open question.

Despite the importance of the setting, systematic evidence on procurement prices

remains scarce. The U.S. Department of Agriculture (USDA) last collected nationwide

procurement-price data in 2009–2010 (USDA Food and Nutrition Service, 2012), and

the existing literature consists primarily of individual district case studies or evalua-

tions of specific procurement initiatives (Long et al., 2021; Krasnoff et al., 2023; Wat-

son et al., 2018). Consequently, policymakers know remarkably little about how much

districts actually pay for identical products or why procurement costs differ so sub-

stantially across otherwise similar school systems.

This paper addresses this gap by assembling a new item-level database of school

food procurement contracts, bids, invoices, and quantities collected through pub-

lic records requests. Our analysis covers 72 California school districts across three

metropolitan statistical areas (MSAs), spanning the school years 2022/23 through

2025/26 (Los Angeles, San Francisco, and San Diego). Matching products by man-

ufacturer item number allows us to compare prices for identical products, holding

quality, package size, and formulation fixed. We start by documenting two patterns.

First, prices vary considerable between districts located in the same MSA, our pre-

ferred market definition. Among products purchased by at least four school food

authorities (SFAs) in the same MSA, the gap between the lowest and highest prices

averages 19 percent. Second, contracted prices rise almost twice as fast than the local

consumer price index (CPI) on average at contract renewal.

We examine several explanations for these patterns, including transportation costs,

and potential economies of scale. Supplier concentration offers another possibility:

1See e.g. California’s proposed ban https://www.gov.ca.gov/2025/10/08/governor-

newsom-signs-first-in-the-nation-law-to-ban-ultra-processed-foods-from-

school-lunches/, last accessed Nov 5th, 2026.
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recent consolidation in food distribution has substantially reduced supplier choice

(MacDonald et al., 2023; U.S. Federal Trade Commission, 2015; US Foods Holding

Corp., 2018; Performance Food Group Company, 2019; Highview Capital, LLC, 2019).

Competition concerns in school food procurement are longstanding with collusive

bidding in school milk procurement being a canonical example in industrial organi-

zation (Porter and Zona, 1999).

We first examine these explanations descriptively. Districts often form purchasing

cooperatives to reduce administrative costs, strengthen bargaining power, and exploit

economies of scale. Yet, purchase volume explains little of the observed price varia-

tion in our data. Larger buyers do not systematically pay less, and doubling quantity

lowers prices by less than 1 percent.

Likewise, transportation costs cannot explain all of the price variation either. Our

analysis flexibly controls for the number of delivery locations and a case study illus-

trates that distant districts can pay lower prices. We show that in the context of Yang’s

Mandarin Orange Chicken, a popular product that is manufactured and distributed in

the Los Angeles area. Notably, we find that Los Angeles districts pay 15 percent more

than San Diego districts for the product delivered by the same distributor despite be-

ing located 70 miles closer to the manufacturer and distributor. To help explain the

difference, we note that the main competitor has a distribution center in San Diego,

strengthening local competition and putting downward pressure on prices. This sug-

gests that lack of competition may play an important role in explaining the higher

prices in Los Angeles. Consistent with that, we document a high degree of market

concentration. We find that the main distributor accounts for 86 percent of purchases

in our data and that products cost 4 to 5 percent less when sourced from smaller dis-

tributors and 8 percent less when directly sourced from manufacturers, on average.

Building on this evidence, we develop two complementary empirical strategies

to quantify supplier market power directly. First, we use bids from formal procure-
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ment auctions to recover markups at the time contracts are awarded. We study one

district’s item-by-item first-price auctions in which the dominant distributor and its

main competitor bid against each other. Building on insights from the auction liter-

ature (Guerre et al., 2000; Athey and Haile, 2007; Asker, 2010; Krasnokutskaya, 2011;

Bajari et al., 2014), we infer marginal costs, and markups, from the bidders’ first-order

conditions. We estimate an average markup of about 19 percent of the bid across

all bids and 27 percent on winning bids, which determine the prices districts actu-

ally pay. Markups are higher for the dominant distributor than for its competitor (23

versus 15 percent across all bids). We think that these distributor markups are rela-

tively high, considering that they are applied to the full procurement cost, including

the manufacturer’s price, not just to distribution services. We note that many items

in this procurement drew only a single bid, as observed in other settings (Kang and

Miller, 2022), suggesting that our estimated markups are likely conservative relative

to all procured items.

Second, we study how markups evolve over the life of multi-year contracts. The

contractual renewal arrangements with the dominant distributor states that prices

may change in line with the local consumer price index (CPI) or with documented

manufacturer cost changes. A concern is that if the distributor has private information

about its costs, it can disclose and pass cost increases through to districts, while hiding

information on cost reductions, and hence keeping the cost savings, to himself. Across

six renewal contracts covering nine school districts, we find that item-level annual

price changes bunch at the benchmarked annual CPI change. While several items see

price increases exceeding the CPI change, very few items have price changes below it.

This suggests that the change in the CPI acts as a price floor. This pattern disappears

when the same contract is rebid. In that case, about 80 percent of items have price

changes below the CPI, and the median item becomes 5.7 percent cheaper.
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To explore the relationship between costs and price changes more directly, we com-

bine USDA commodity values with the fixed commodity content of each product’s

recipe, yielding a shift-share proxy for item-specific input costs. We then study the re-

lationship between changes in the cost proxy and prices above and the below the CPI

change. We find that the relationship is asymmetric. Cost increases above the CPI are

passed through about one-to-one, whereas items whose costs grow more slowly show

no corresponding price reduction, and their prices rise by about 5 percent regardless.

We refer to this pattern as “rockets and feathers”. When costs increase, prices increase

like rockets. When costs decrease, prices fall like feathers.

Combining the two designs, we argue that distributor prices and markups are

backloaded as they grow (faster than CPI-measured inflation) with each renewal.

Lastly, we compare the pricing pattern between vendors and provide suggestive evi-

dence that the main competitor engages less aggressively in backloaded prices. This

may give the dominant distributor an advantage in the contract award stage for multi-

year contracts, as districts only consider the spot price and not potential future price

changes at renewals.

Our paper is connected to the following main literatures. First, we shed new light

on the degree and the determinants of price variation in school food procurement.

Previous work has assessed price variation between U.S. regions based on data from

2009-2010 (USDA Food and Nutrition Service, 2012). Aside from providing more re-

cent data, covering up to school year 2025/2026, are approach differs by focusing on

select markets (MSAs). While this comes at the cost of generalizability beyond those

markets, it allows us to conduct a detailed analysis on the determinants and in par-

ticular the role of market structure in food procurement. Like earlier work on school

milk cartels (Porter and Zona, 1999; Pesendorfer, 2000), we find that sourcing school

foods through formal procurement protocols are not a guarantee to secure competi-

tive prices. We find that markups can be quite substantial and that they grow over
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the duration of the contract. Outside of the U.S., previous work has studied the bene-

fits of combinatorial auctions in procurement design (Kim et al., 2014; Agarwal et al.,

2023). Our present work shows results for item-by-item procurement auctions but we

also see combinatorial auctions in the data, allowing us to analyze differences in this

design dimension in future work.

Second, we contribute to the literature on competition and public procurement

costs that has focused on other sectors, mostly infrastructure. Previous work has

highlighted that increased production costs (Kessler and Katz, 2001; Goolsbee and

Syverson, 2025), state capacity in procurement (Liscow et al., 2023), waste (Bandiera

et al., 2009), corruption (Decarolis et al., 2025), de-central procurement (Aryal et al.,

2024), and limited bidder participation (Currier, 2026; Allende et al., 2024) can add to

increased procurement costs. We leverage variation in purchase volume, transporta-

tion distance, and market structure to distinguish between production costs and mar-

ket power as contributing factors to price variation between districts and over time.

Our intertemporal analysis relates to work on incomplete contracts that has often fo-

cused on more complex, custom made goods (Bajari et al., 2014; Carril et al., 2026). We

argue that information asymmetries at contract renewal can raise procurement costs

over the life of a contract, even for standardized products, by enabling asymmetric

cost pass-through consistent with “rockets and feathers” pricing (Borenstein et al.,

1997; Remer, 2015; Peltzman, 2000).

2 Institutional Setting and Data

School Meals in California. Since the school year 2022/2023, California’s statewide

universal school meal program California offers free breakfasts and lunch to all public

school students in transitional kindergarten (TK) through grade 12 (TK-12). Approxi-

mately, 3.5 billion meals have been offered under the program by the end of the school
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year 2025/2026. School districts finance these meals through federal, USDA, and Cal-

ifornia state funds, which together amount to approximately $6 per lunch, with ad-

ditional support for breakfasts. These reimbursement rates are regulated and do not

depend on districts’ actual costs. Put differently, schools cannot pass changes in costs

to consumers of meals. Funds accrue to a district’s cafeteria fund, and any short-

fall must be covered from the district’s general fund. Higher food procurement costs

therefore either reduce the resources available for meal quality or draw on funds that

would otherwise support instruction. The stakes are high, considering that spending

on school food procurement alone adds to more than $3 billion per year in California

alone.

School districts use different food-service operating models, including self-operation,

purchasing prepared meals from vendors, and contracting with food-service manage-

ment companies (FSMCs). The arrangement are not mutually exclusive. Approxi-

mately 26% of school distritcs contract with an FSMC to support the procurement

process, the preparation of meals, or some other service (Williams et al., 2021). About

12% of California public schools contract with outside meal providers who deliver

prepared meals to the school (Anderson et al., 2018). We focus our analysis on self-

operated districts and exclude districts that outsource food-service management to

FSMCs or purchase prepared meals from outside vendors, comprising the majority of

school districts in CA.

How Districts Purchase Food. Districts purchase food as school food authorities

(SFAs), either independently or through purchasing cooperatives. Purchasing co-

operatives solicit competitive bids on behalf of multiple school districts, ranging in

our data from a handful to as many as 30 districts. Throughout the paper, we treat

each cooperative as a single purchasing entity. SFAs typically procure several product
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categories under separate contracts, including dry and frozen foods, produce, dairy,

pizza, and bread.

Procurement is governed by federal “full and open competition” rules, with re-

quirements varying by contract size. Under the federal thresholds effective October

2025, micro-purchases of up to $15,000 do not require competitive quotations, pro-

vided the program operator “considers the price to be reasonable based on research,

experience, purchase history or other information and maintains documents to sup-

port its conclusion”. Simplified acquisitions exceeding $15,000 but not exceeding

$350,000 require quotations from at least two qualified suppliers. Contracts exceed-

ing $350,000 require formal procurement, either through an invitation for bids (IFB),

in which sealed bids are submitted and the lowest responsive and responsible bid-

der wins, or through a request for proposals (RFP), in which proposals are evaluated

based on price and non-price criteria, corresponding to a scoring auction.2 The con-

tracts studied in this analysis exceed the $350,000 threshold and were thus awarded

through either an IFB or an RFP, both of which we observe in the data. Contracts are

initially awarded for one school year and can be, and typically are, renewed up to

four times. The resulting contracting agreement with the supplier can thus last for

five school years. While the general contract terms remain unchanged, prices are gen-

eral adjusted at renewal to reflect changes in costs and general inflation. We discuss

renewal pricing in greater detail below.

Based on discussions with school food procurement managers, we understand the

typical timeline to be as follows. Toward the end of the calendar year, school districts

finalize their breakfast and lunch menus for the upcoming school year. Districts then

use planning tools to translate these menus into a shopping list of food items that

need to be procured. These food items are grouped into different food categories,

2These are federal thresholds effective October 1, 2025 (2 CFR §200.320; California Department of

Education, Procurement in School Nutrition Programs).
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e.g. frozen foods, dairy, bread, pizza, and produce. These lists typically include hun-

dreds of different food items in the food categories that we study. In the spring, the

district solicits bids for all products within the food category, typically specifying es-

timated purchase quantity for the upcoming school year. These invitations for bids

are publicly advertised, and suppliers can bid on some or all of the solicited products.

Trading off cost savings against the inconvenience of handling multiple suppliers,

districts sometimes determine the bidder food item by item, whereas in other cases,

the district awards the entire food category to a single primary vendor.

The resulting contracts govern purchases during the upcoming school year. For

the contracts studied in this paper, prices remain fixed throughout the school year.

Under other contracts, particularly those for dairy contracts and sometimes produce,

prices may be adjusted as frequently as weekly to accommodate short-term fluctua-

tions in commodity prices. Because products and quantities are determined before

bids are solicited, demand may be relatively inelastic with respect to prices (Porter

and Zona, 1999). That also means that firms controlling the supply of school foods

could profit significantly from higher prices.

Market Structure. Figure 1 summarizes the structure of the market. The top layer

describes the buyers. As discussed above, a buyer is an SFA, which could be an in-

dividual district or a group of districts organized through a purchasing cooperatives.

On the other end, upstream, are manufacturers, which produce branded food prod-

ucts. For the food items considered in this analysis, districts purchase predominantly

through regional distributors, the middle layer. Distributors deliver foods to individ-

ual school sites or central district’s warehouses and kitchen depending on the dis-

trict’s infrastructure. The distribution layer is highly concentrated. As we discuss in

more detail below, the dominant distributor holds about 86% of market share. We

observe one medium size distributor, which we refer to as the main competitor, as
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well as a few small local distributors, which we observe in some markets but not oth-

ers, defined below. Some districts bypass the distribution layer and purchase directly

from manufacturers, which typically requires sufficient storage capacity and logistics

infrastructure. For instance, in these cases, a distributor delivers the food to the cen-

tral district warehouse and districts operate their own trucks to distribute foods to

individual school sites.

Several factors may contribute to the high concentration in the distribution market.

First, recent acquisitions by the dominant distributor have increased market concen-

tration. Second, economies of scale and scope may favor larger distributors. These

firms may obtain lower wholesale prices from manufacturers, reduce transportation

costs by coordinating deliveries across districts, and offer broader product portfolios

that accommodate heterogeneous demand across SFAs and provide the convenience

for districts to coordinate distribution with only one vendor. Third, procurement prac-

tices and regulations may create barriers to entry. In particular, RFP evaluations often

consider suppliers’ past performance and references, potentially favoring established

distributors over new entrants. Related to this, the set of school foods and its delivery

are highly regulated, meaning that a supplier active in restaurant and grocery store

delivery has to meet extra requirement to enter the school food market. Finally, distri-

bution requires fixed investments in warehousing, transportation fleets, and logistics

infrastructure, which may further deter entry.

Our analysis focuses on price differences across districts purchasing identical prod-

ucts. Two broad factors may contribute to this variation. First, differences in purchas-

ing volumes and geographic distance from distribution facilities may generate varia-

tion in procurement and delivery costs. Second, differences in supplier markups may

arise from variation in market structure and procurement practices. SFAs differ in

their procurement mechanisms, with some awarding contracts through IFBs and oth-

ers through RFPs, providing different incentives to compete on prices. Competitive
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conditions also vary across procurement events, particularly in the number and iden-

tity of participating bidders. This variation reflects changes in market structure over

time, including distributor acquisitions, as well as differences in the timing of contract

awards and renewals, but also between SFAs, depending among other things on the

network of manufacturer sites and distribution centers. Competition further depends

on the products being procured. Some products are supplied by multiple distributors

while others have fewer potential suppliers. Finally, the presence of local distributors

and districts’ ability to purchase directly from manufacturers may affect the compet-

itive environment and, consequently, supplier markups. We investigate the relative

importance of cost differences and variation in markups in explaining cross-district

price dispersion below.

2.1 Data

We assemble a new item-level database of TK-12 school food procurement contracts,

bid tabulations, invoices, and quantities obtained through a series of public-records

requests. We started the efforts in the end of 2023 with districts located in the broader

Los Angeles-Long Beach- Anaheim Metropolitan Statistical Areas (MSAs), henceforth

Los Angeles MSA. We have since updated our records and extended the outreach to

two other MSAs, the San Francisco-Oakland-Fremont MSA and the San Diego–Chula

Vista–Carlsbad MSA, henceforth San Franciso MSA and San Diego MSA. Our most

recent records provide food procurement records for the school 2025/2026 for these

three MSAs.

We have seen a relatively high response rate for our outreach. Among the districts

contacted in school year 2025/26 for example, 75% shared data, 13% reported hav-

ing no applicable records, and 12% have not yet responded or requested more time.

The provided records consist of heterogeneous, unstructured documents, including

scanned bid tabulations, contract awards, and invoice line items, which we digitize

12



and harmonize into a common database. We normalize products using manufacturer

item numbers and organize them hierarchically into item categories, subcategories,

and broader food groups for some of our descriptive analyses.

Analysis sample. Our analysis focuses on broadline groceries, including dry goods,

pasta, spices, sauces, canned fruits and vegetables, baking staples, and pre-portioned

frozen foods like proteins, vegetables, and baked goods. We exclude separate bakery

bread, pizza, and dairy farm contracts. These broadline items account for about one-

third of total food spending and are purchased through large regional distributors or

directly from manufacturers. These products can be matched precisely across buyers

using manufacturer item numbers.3

The ability to match identical products (with identical pack sizes) across buyers

is central to our analysis. A key challenge in measuring price dispersion is distin-

guishing differences in market power from differences in product characteristics such

as package size, formulation, or other product differences. Manufacturer item num-

bers allow us to compare prices paid for the exact same product across purchasing

authorities and over time. Prices also differ base on the number of school site drops.

A distributor charges a higher price when dropping foods at eight district sites than

when dropping at one site only. To address this, we compare commercial, single-

drop prices whenever possible, thereby holding delivery complexity constant. The re-

maining variation therefore reflects differences in procurement conditions rather than

product heterogeneity, providing the foundation for our analysis of market power.

We engages in two types of analysis. First, we conduct cross-sectional compar-

isons of prices between SFAs and vendors. Second, we engage in intertemporal com-

3We currently exclude products procured from local vendors, for which identical-product compar-

isons are less reliable. These include dairy contracts, whose prices are typically indexed and updated

weekly, as well as bread from local bakeries, locally sourced produce, and certain prepared pizza prod-

ucts, for which standardized manufacturer identifiers are often unavailable.
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parisons of prices within an SFA. Unless otherwise noted, our cross-sectional analysis

uses data from school year 2025/26. When most recent records are available for school

year 2024/2025, we work with those and adjust them to 2025/2026 prices based on

the local consumer price index (CPI), sourced from the Bureau of Labor Statistics. Our

most recent data cover 19 SFAs, representing 72 districts across the three MSAs. We

broadly cover 50% of districts in the broader LA MSA, 20% of districts in the broader

SF MSA, and 14% of districts in the San Diego MSA.

Our intertemporal analysis focuses on two of the 19 SFAs that shared data vendor

data for consecutive years from school years 2022/2023 to 2025/2026. One is located

in the Los Angeles MSA and one in the San Diego MSA. These intertemporal exercises

compare changes in nominal prices, which we benchmark to changes in the local CPI.

2.2 Price Variation Between Districts and Over Time

We begin by documenting two facts that motivate the remainder of the paper: iden-

tical products sell at very different prices across school districts, and contract prices

grow faster than food inflation at contract renewal.

Price variation between districts. Table 1 summarizes the degree of price variation

between SFAs located in the same MSA, our geographic market definition. We ag-

gregate products to broader food groups displayed in the first column, based on the

product’s description.

By definition, positive price variation requires at least two observed prices. The

columns labeled “N ≥ 2” thus only consider products that are purchased by at least

two distinct SFAs in the respective MSA. Notice that we compare single drop prices

for identical food items, defined based on their manufacturing item number. We con-

sider two measures of price variation, the first is the coefficient of variation (CV), and
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the second is the difference between the highest and the lowest price relative to the

mean price:

maxs∈MSA(pis)− mins∈MSA(pis)
1
Si

∑s∈MSA(pis)
. (1)

Here, pis denotes the price per case that SFA s, located in the respective MSA, pays for

product i. Si denotes the number of SFAs purchasing i. Each cell reports a spending-

weighted average over products in the corresponding food category.

The overall coefficient of variation is about 8%, varying between 7.3% in Los Ange-

les to 9.5% in San Francisco, with San Diego in between at 8.4% (see columns N ≥ 2).

We do not find conclusive differences between food categories. While prices for bev-

erages vary by less in Los Angeles and San Francisco, this does not seem to be the

case in San Diego. The estimated CV is relatively stable across columns that consider

products procured by at least three or even at least 4 different SFAs in the market.

To put the estimated CV in perspective, suppose that the prices SFAs pay for a

given product are independent draws from a normal distribution with mean µ and

standard deviation σ. With (n) observed prices, the expected gap between the highest

and lowest prices, expressed as a share of the mean, is

E[P(n) − P(1)]
µ

= 2 × CV × E[Z(n)],

where (P(n)) and (P(1)) are the highest and lowest prices, and (Z(n)) is the maxi-

mum of (n) independent standard normal draws. The empirical analogue of the left

hand side is denoted in equation (1).

At a CV of 8% and just two sample prices, the expected range is 9.0% of the mean.

With three prices, the expected range increases to 13.5% and with five prices it in-
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creases to 18.6%.4 This is broadly consistent with the gap between prices shown in the

last columns in Table 1. Our preferred subsample to describe the cross-sectional price

dispersion comprises products with at least 4 price observations per MSA. These de-

note popular products to which districts likely pay particular attention. Furthermore,

the corresponding range estimate is relatively robust between MSAs and broadly con-

sistent with the CV estimate. Figure 2 provides visual evidence on the price dispersion

across school districts for this group of products in the Los Angeles MSA. Across 215

products, the price gap between the lowest- and highest-paying districts amounts to

18% of the mean price on average (median 19%), and for one in four products the

gap exceeds 22%. Dispersion is present in every food group, ranging from an average

of 14% for mixed and prepared foods to 23% for flavor enhancers; for proteins, the

group with the largest share of spending, it is 21%.

Our first main observation is that price for identical food items vary substantially

between districts. The price differences have important implications for spending.

Lowering prices by 10% state-wide would lower spending on school food procure-

ment by about $300 million per year. For an average district in California, this would

amount to $300 thousand per year, enough to hire 2-3 additional teachers.

Price growth over time. Next we turn to intertemporal price variation within an SFA

over the course of the contract. To this end, we zoom into one large SFA in the Los

Angeles MSA that allows us to track prices over two contact renewal cycles. Specif-

ically, we construct a price index, weighting prices in year t by the quantities in the

first observed year. Figure 3 tracks the price index between school year 2023/2024

and 2025/2026. As evidenced by the blue circles school food procurement prices in-

4The expected maximum of n independent standard normal draws is E[Z(n)] =

n
∫ ∞
−∞ zϕ(z)Φ(z)n−1 dz, where ϕ and Φ denote the standard normal density and cumulative dis-

tribution function. The expected maxima are approximately 0.564, 0.846, and 1.163 for n = 2, 3, and 5,

respectively.

16



creased by 11.0% over those two years on average. We contrast the price changes to

changes in the CPI for food items in Los Angeles reported by the Bureau of Labor

Statistics. Food prices have also increased over the time period but only by 6%. This

brings us to our second main observation: food procurement prices grow at a faster

pace than general food inflation at contract renewal.

3 Sources of Price Variation

What explains the large price differences for identical products? We consider three

candidate explanations in turn: purchase volume, transportation costs, and vendor

market power.

3.1 Purchase Volume

Larger buyers may secure lower prices, either through bargaining power or because

distributors realize economies of scale in serving them. Figure 4 plots the average

residual log price paid by each school food authority, net of MSA and product fixed ef-

fects, with SFAs ordered by enrollment. Larger SFAs do not systematically pay lower

prices. In the Los Angeles MSA, the largest purchasing cooperative in our sample,

which covers 31 districts and more than 260,000 students, pays 2.1% above the av-

erage, whereas the two smallest districts, with fewer than 17,000 students each, pay

11.5% and 14.6% below the average. In the San Francisco MSA, the highest-paying

SFA is the second largest.

Complementing the average price comparisons between SFAs, we also explore the

relationship the prices and quantities at the product level. Figure A1 relates log prices

to log annual purchase volumes at the item-by-SFA level after controlling for MSA

and product fixed effects. We do see a negative and statistically significant relation-

ship of −0.011, (s.e. 0.001), suggesting that doubling the order volume is associated
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with a 1.1% reduction in the price per case. Directionally, this pattern is consistent

with scale economies but the point estimate is too small to account for the sizable

price differences observed between MSAs.

We conclude that larger purchase volumes may lower prices, but substantial price

differences across MSAs remain after accounting for volume.

3.2 Distance and Transportation Costs

A common explanation for procurement price differences, and one that frequently

arises in conversations with school food procurement managers, is transportation

cost. Longer shipping distances and a greater number of delivery stops increase dis-

tribution costs, but they are unlikely to fully explain the magnitude of the price differ-

ences documented above. First, whenever possible, we compare single-drop prices,

thereby holding delivery complexity constant. Second, we observe substantial price

differences that go against what transportation costs would predict. We illustrate this

point using Yang’s Mandarin Orange Chicken, a popular product purchased by 10

out of the 19 SFAs in our sample.

The product is manufactured in South El Monte, within the Los Angeles MSA.

The main distributor operates distribution centers in Los Angeles but has none in

San Diego. If transportation costs were the primary determinant of prices, we would

expect this distributor to charge less in Los Angeles, where it serves districts over

shorter distances.

Panel A of Table 2 shows the reverse. Los Angeles districts, located an average of

34 miles from the distributor’s distribution center, pay $187.81 per case. San Diego

districts, located an average of 102 miles away, pay $160.32 per case, or 14.6% less,

for the same product from the same distributor. One explanation is that the main

competitor operates a distribution center in San Diego, giving it a local cost advantage

and putting downward pressure on the main distributor’s prices. Consistent with this
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explanation, the competitor submitted a low bid in response to the focal San Diego

SFA’s invitation for bids (IFB), putting pressure on the main distributor to offer a

lower price. The comparison suggests that proximity to a competing supplier can

matter more for prices than proximity to the distributor that serves the district.

Panel B shows that prices vary substantially even within the Los Angeles MSA

among districts buying the identical product from the same distributor. Four of the

five districts pay between $187 and $196 per case, while District E pays $159.82, 14.9%

below the Los Angeles average. District E solicited bids from five vendors, and the

next-lowest bid was $162.47, suggesting that competition among bidders, rather than

transportation costs, disciplines the price in this case study.

We conclude that while transportation costs likely contribute to price differences

between SFAs, substantial price differences across MSAs remain after accounting for

distance and the number of drops.

3.3 Cutting out the Middleman

A further source of variation is the distribution channel itself. We examine how prices

change when districts source directly from the manufacturer using Tyson’s (Jimmy

Dean) chicken sausage patties, purchased by nine SFAs in our data.

As illustrated in Figure 5, prices range from $117.50 to $157.18 per case, a 33.8%

spread. The two SFAs purchasing directly from the manufacturer pay the lowest

price, and pay exactly the same price, despite being located in San Diego and San

Francisco, hundreds of miles apart. Every SFA purchasing through the distributor

pays more for the identical product, between $124.31 and $157.18 per case, and the

distributor’s prices vary widely even within the same MSA. While direct purchas-

ing requires storage capacity and logistics infrastructure, the comparison highlights

potentially large savings from bypassing intermediaries when these capabilities exist.
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More generally, districts may secure lower prices when more vendors (including

manufacturers) compete for their business. This is particularly relevant given the

high market concentration in the distribution market. The right panel of Figure 6

shows that the main distributor, vendor A, accounts for 86% of purchases in our data.

Vendor B accounts for 11%. Districts source just 0.5% of purchases directly from man-

ufacturers. The left panel shows average residual log prices, net off MSA fixed effects.

Relative to the dominant distributor, prices for identical products are 3.6% and 5.1%

lower at the two smaller distributors and 8.2% lower for direct purchases from man-

ufacturers.

3.4 Summary

Food prices for identical products vary substantially across school food authorities.

Popular products, procured by at least four SFAs in an MSA, vary by 18% on average

and several products vary by more than 25-30%. These differences are not explained

by SFA size, as larger SFAs do not systematically pay lower prices, nor by transporta-

tion costs, as distant districts can pay lower prices. Instead, prices also depend on

the procurement environment. The market is highly concentrated but districts who

can source directly from manufacturers or have access to more vendors are able to se-

cure lower prices. This suggests that vendor market power may contribute to higher

average prices and explain some of the price variation between SFAs.

Although these patterns are consistent with variation in vendor market power,

they do not constitute direct evidence. The remainder of the paper therefore devel-

ops two complementary empirical strategies to directly quantify distributor markups.

The first exploits evidence from formal procurement auctions to recover markups at

the time contracts are awarded. The second uses within-contract renewal data to mea-

sure the evolution of markups over the course of the contract.
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4 Markups in Procurement Auctions

To quantify the economic magnitude of markups, we turn to data from formal pro-

curement auctions. As discussed earlier, under California law, school districts must

procure food through formal competitive bidding processes (RFPs or IFBs) for con-

tracts exceeding $350,000. Some districts use RFPs (scoring auctions) that evaluate

both price and non-price attributes, while others award contracts solely to the lowest

bidder through first-price procurement auctions (IFB). We focus on the latter and ap-

ply techniques from the empirical auction literature to recover unobserved marginal

costs and markups from observed bids.

4.1 Model

We start by considering a first-price procurement auction with N ≥ 2 symmetric bid-

ders and independent private costs. We allow for asymmetric bidders in the empirical

application. A vendor with cost c that bids b wins only if it underbids all rivals N − 1.

With rival bids drawn from G, its expected profit is Π = (b − c) (1 − G(b))N−1. As

shown by Guerre et al. (2000), the equilibrium first-order condition can be written as

b − c
b

=
1 − G(b)

(N − 1) b g(b)
=

1
η(b)

, (2)

where η(b) denotes the elasticity of the probability of winning with respect to the bid.

The proportional markup equals the inverse elasticity of winning. If the bid distribu-

tion G and density g can be recovered from observed bids, equilibrium markups and,

in turn, marginal costs can be inferred. Markups are large where winning probabili-

ties are inelastic, for example because there are few competitors or bidders’ costs are

highly dispersed. Markups therefore depend on the number of bidders N and on the

endogenous dispersion of bids.
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4.2 Application and Auction Heterogeneity

We apply the approach to bids from a single school district’s procurement of frozen

and dry foods, in which the main distributor and the main competitor (denoted again

by A and B) submitted independent per-item bids and the contract for each item was

awarded to the lowest bidder. We focus on the 58 contested items for which both

vendors submitted bids, treating each item as an independent two-bidder first-price

auction. We exclude the remaining 160 items, which received only one bid. Because

markups are likely higher in uncontested auctions, our estimates provide, if anything,

a lower bound on markups in this procurement.

The key empirical challenge is that the items are heterogeneous goods. For ex-

ample, flour is procured for roughly $0.40 per pound, whereas bacon sells for more

than $8.6 per pound. Equation (2) holds conditional on common, auction-specific

cost shifters, so this heterogeneity must be accounted for before recovering markups.

Figure 7 illustrates its importance. Even after normalizing bids by pounds, log bids

exhibit a standard deviation of 0.82 across products. Controlling for food subgroups

fixed effects reduces the standard deviation to 0.42, but substantial variation remains.

By contrast, the difference between the two log bids for the same item has a standard

deviation of only 0.12. Auction heterogeneity that is not accounted for inflates the dis-

persion of bids, which the model then attributes to private cost differences, resulting

in overstated markup estimates.

4.3 Identification

Following Krasnokutskaya (2011), we model auction heterogeneity as a multiplicative

cost shifter (A1). The cost of bidder i in auction a is

cia = eza × ewia , (3)
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where za is a latent cost component common to all bidders in auction a and wia is

bidder i’s private cost shock. Because equilibrium bidding is homogeneous of degree

one in common costs, the common component passes through proportionally into

bids,

bia = eza βi(wia, N) =⇒ log bia = za + log βi(wia, N).5 (4)

We further assume that (A2) the common and private components are mutually in-

dependent, Z ⊥ Wi; (A3) the density fWi is continuously differentiable and strictly

positive on its support; (A4) E[W1] = 0, a location normalization; and (A5) N is com-

mon knowledge and there is no binding reservation price. Under these assumptions,

the distributions of the common and the private cost components, fZ and fWi , are

identified (Krasnokutskaya, 2011).

4.4 Estimation

In our application, we observe some determinants of the common component, such

as the item’s food group, so that

log bia = γxa + za + log βi(wia, N), (5)

where xa is observed and za unobserved. While fz and fW can in principle be estimate

non-parametrically, the limited number of observations require us to impose further

parametric restrictions. We proceed by estimating markups in two steps.

Step 1: Bid homogenization. We purge log bids per pound of the common auction

component. Following Bajari et al. (2014), we consider three approaches: (i) subtract-

ing food-group means only, which ignores unobserved heterogeneity za; (ii) adding

item-level random effects, which shrink each item’s residual toward the food-group

5See Krasnokutskaya (2011) and Lemma 3 in Asker (2010).
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mean; and (iii) adding item fixed effects, which remove za entirely but are subject to an

incidental-parameters problem with only two bids per item. With two bidders, item

fixed effects mechanically halve the variance of the residualized bids, which under-

states their dispersion and hence markups, whereas food-group means alone over-

state it. We thus prefer the the random-effects approach and report two choices of

the shrinkage parameter: the best linear unbiased predictor (BLUP) and the value at

which the variance of the residualized bids matches the estimated variance of private

cost shocks. Appendix A.2 provides details.

Step 2: Markups. We then estimate the equilibrium bid distribution from the resid-

ualized log bids ŵia and infer markups from the first-order condition. For each bid

of vendor i, the markup is the inverse hazard of the rival vendor j’s residualized bid

distribution, evaluated at i’s own residualized bid,

m̂ia =
1 − F̂j(ŵia)

f̂ j(ŵia)
, (6)

where F̂j is the empirical distribution function and f̂ j a Gaussian kernel density es-

timate of vendor j’s residualized bids. Because bids are expressed in logs, this ratio

directly yields the proportional markup (b − c)/b in equation (2). Appendix A.3 pro-

vides details. Note that we estimate separate markup distributions by vendor.

We allow for bidder asymmetry by estimating vendor-specific bid distributions

and using them to infer separate markup distributions for the two vendors. This flex-

ibility is important for matching the observed win shares, as the dominant distributor,

vendor A, wins more than 70% of contested auctions.
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4.5 Results

Table 3 reports estimated average markups of bids over marginal costs by vendor.

The first three columns average over all bids; the last three average over winning

bids only, which determine the prices districts actually pay. The rows correspond to

the bid-homogenization approaches. As expected, controlling for food-group means

only yields implausibly large markups of 43% across all bids, because remaining item

heterogeneity is attributed to private cost differences. We therefore exclude this spec-

ification from the summary mean in the last row.

Across specifications, the estimated average markup is about 19% across all bids

and 27% on winning bids. Markups are larger for the dominant vendor A, at 23%

across all bids compared with 15% for vendor B. Conditional on winning, the gap

between vendors narrows, to 28% for vendor A and 23% for vendor B.

Discussion. These estimates should be interpreted with caution, as they are based

on procurement data from a single school district and may not generalize to other dis-

tricts. Specifically, the data come from SFA E in the San Diego MSA, whose averages

prices are perhaps slightly higher than average prices in the San Diego MSA overall,

see Figure 4c. We chose this SFA because contracts were awarded through item-by-

item first-price procurement auctions and the underlying bid data were available in a

sufficiently detailed and tractable format to recover markups.

The estimates suggest economically meaningful market power. Markups of about

27% on transacted bids are substantial because they apply to the entire procurement

cost, including the manufacturer’s price, not just distribution services. The estimates

also highlight the potential importance of competition. Equation (2) implies that

markups decline with the number of bidders, N. In the auctions we study, only two

vendors competed, and many items received only one bid. Differences in the number

of effective bidders may therefore account for economically important differences in
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procurement prices across districts, consistent with the case study evidence in Sec-

tion 3.

5 Rockets and Feathers: Intertemporal Changes in Markups

The previous analysis documents substantial markups at contract award that add to

high average prices and contribute to cross-sectional price differences between SFAs.

However, the analysis has less to say about the disproportionate price increases ob-

served at contract renewal, see Figure 3, which we turn to next.

Many school food procurement contracts are multi-year agreements with annual

price adjustment provisions. The specific languages used by the main distributor at

contract renewal is that prices may adjust with the local CPI or, and importantly, doc-

umented manufacturer cost changes. If distributors have private information about

their costs, they may be able to document cost increases and pass them through to

SFAs while retaining the gains from cost decreases. Such asymmetric pass-through can

generate a “rockets and feathers” pattern and increase the provider’s markup over

the life of the contract.

To assess whether markups rise over the life of a contract, we compare changes

in contracted prices to two proxies for cost growth. For item i in contract year t, the

change in the log price-to-cost ratio is

∆ log
(

pit

cit

)
= ∆ log pit − ∆ log cit, (7)

where pit is the contracted price and cit is the distributor’s marginal cost.
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5.1 Price changes relative to CPI

Our first proxy for changes in costs is the local CPI. Specifically, the main distributor

reports the local one-year change in CPI, excluding housing and shelter, as a bench-

mark for input cost inflation. We therefore use annual CPI inflation as a first proxy for

the average cost growth, averaged across all items provided by the specific distribu-

tor:

∆CPIt ≈
1
I

I

∑
i=1

(log cit − log ci,t−1) . (8)

We observe six renewal contracts across two SFAs, one located in Los Angeles and

one in San Diego, and start by benchmarking the item by item price change from

one school year to the next to the corresponding CPI change for the respective MSA.

Figure 8 presents the distribution of item specific log price changes for one example

renewal contract with the main distributor A. The vertical dashed line denote the

local change in the CPI of 2.88% that corresponds to the time and MSA. Two features

stand out. First, there is substantial bunching at the CPI benchmark. Second, there

is very little mass to the left of the benchmark, whereas many items experience price

increases above the CPI.

This pattern suggests that the CPI serves as a floor rather than a benchmark for

annual price adjustments. Our interpretation is that vendors pass through cost in-

creases that exceed the CPI benchmark, but do not symmetrically pass through cost

decreases when realized cost inflation falls below the benchmark. Consequently, con-

tract prices ratchet upward over time, generating a “rockets and feathers” pattern in

contract renewals and increasing markups over the life of the contract.

Robustness. While the presented pattern relates to one specific renewal, we observe

qualitatively similar patterns across the other the other 5 renewal events in out sam-
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ple. Changes in log prices bunch at the CPI. In all cases, there is very little mass to the

left of the benchmark, whereas many items experience price increases above the CPI.

As a falsification exercise, Figure A2 shows the same histogram for price changes

at initial contract award rather than at renewal. The same SFA rebid the contract for

school year 2023/24, so prices for that year were set by competitive bidding rather

than by the CPI adjustment clause. The histogram looks very different from Fig-

ure 8. There is no bunching at the CPI benchmark: only about 1% of the 318 items

have a price change within a quarter of a percentage point of it, compared with one

third of items at renewal. Instead, most of the distribution lies below the benchmark.

About 80% of items (84% of spending) have price changes below the CPI change, three

quarters see outright price declines, and the median item becomes 5.7% cheaper. At

renewal, by contrast, only 8% of items have price changes below the CPI, and the me-

dian price rises by 4.1%. Intuitively, when a contract is rebid, competition between

vendors reveals that costs did not keep up with the CPI for many items and pushes

their prices down. This is consistent with our interpretation that the CPI acts as a

price floor at renewal, not as an approximation of cost growth.

5.2 Variation in Commodity Prices

To probe the “rockets and feathers” further, we adopt a second design that exploits

continuous variation in cost changes. Each year, USDA procures commodities, in-

cluding raw meats, cheese, and flour, for use by processors participating in the USDA

Foods program. For each approved end product, the processor’s End Product Data

Schedule reports the quantity of each USDA Foods ingredient credited per case. For

example, a case of Mandarin Orange Chicken will use about 38 pounds of chicken legs

per case. We interpret these schedules as fixed recipes that measure each product’s ex-

posure to commodity price changes. Processors source ingredients commercially for

sales outside the program. We use annual changes in USDA’s published commodity
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values (prices), multiplied by the quantities credited per case, as a proxy for changes

in manufacturers’ input costs.6

Our research design combines these fixed recipes with annual changes in USDA

commodity values to construct a shift-share instrument for changes in production

costs. The intuition is that the same commodity price change affects products differ-

ently depending on how much of the commodity each recipe uses. Specifically, we

approximate changes ins costs for product i in year t as follows:

∆log(cit) =
∑comm pcomm

t × qcomm
i

pi,t−1
− ∑comm pcomm

t−1 × qcomm
i

pi,t−1︸ ︷︷ ︸
Relative commodity cost shifter

+ϵit (9)

= ∆log(ccomm
it ) + ϵit.

Here pcomm
t denotes the commodity value per pound in year t for commodity t and

qcomm
i denotes the number of pounds used per case of the final product i. pi,t denotes

again the final commercial price per case, used in our previous analysis. To construct

relative cost changes, we benchmark commodity spending to the baseline price per

case and then take the first difference.

We then study the relationship between the log change in prices, ∆log(pit), and

our proxied relative costs change, ∆log(ccomm
it ) above and below the CPI change.

Results. Combining data from six renewal contracts across two SFAs, Figure 9 re-

lates the approximated percent changes in costs to realized contract price changes at

6We note that USDA’s published commodity values also determine the pass-through credit on eli-

gible purchases using the End Product Data Schedule. Throughout the analysis, we use the commercial

price per case defined as the sum of the net-off-invoice price and this pass-through credit. Manufac-

turers and distributors can adjust the net-off-invoice price in response to changes in the credit, so the

commercial price need not move one-for-one with the credit.
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renewal. The horizontal axis reports the relative change in the USDA commodity

contribution as defined in equation (9) minus CPI inflation (∆log(ccomm
it )− ∆CPI). A

value of zero corresponds to a cost change equal to CPI inflation. The vertical axis

reports the realized log change in prices.

The estimated relationship is strongly asymmetric. For items experiencing relative

cost increases above the CPI benchmark, contract prices rise approximately one-to-

one with costs, as reflected by the upward-sloping relationship to the right of zero.

In contrast, costs growing at a lower rate, growing less than the CPI change, exhibit

no systematic reductions in contract price growth. Instead, prices continue to increase

by about 5% throughout.7 This asymmetric pass-through is precisely the “rockets and

feathers” pattern predicted by the renewal model. When cost increase, prices increase

like rockets. When costs decrease, prices fall like feathers. This pattern also implies

that markups increase over the life of the contract. When

Table 4 quantifies this asymmetry. Specifically, we regress the change in log prices

at contract renewal the proxied cost change interacted with a dummy that turns on

when the proxied cost change exceeds the change in the CPI. We control for school-

year fixed effects. Column 2 shows results for this specification, weighted by spend-

ing. Unweighted results are shown in columns 4-6. For costs changes below the CPI

we see no systematic relationship with log price changes. The coefficient is -0.169 (se

0.116) and not statistically significant. In contrast, for items whose cost changes ex-

ceed the CPI, the pass-through rate is −0.169 + 1.239 = 1.07, so that a 1% increase in

costs raises prices by about 1.07%. Column (3) additionally allows the price change to

shift discretely at the CPI benchmark.

Within our framework, these estimates imply that vendors are able to preserve

their initial markups on products whose costs increase faster than the CPI bench-

7This still exceeds the CPI inflation benchmark, likely reflecting other cost shocks not captured by

our proxy.
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mark, as higher costs are essentially passed through into contract prices in full. In

contrast, for products whose costs grow more slowly than the CPI (decline relative to

the benchmark) contract prices continue to rise by approximately the CPI adjustment.

As a result, markups increase over the life of the contract. We also note that one of the

school food authorities in this analysis is a large purchasing cooperative, suggesting

that scale alone is insufficient to prevent markup growth.

More broadly, the results suggest that contract renewals constitute an additional

source of markup dispersion across school districts. Districts with older contracts

may face systematically higher markups than districts that have recently rebid their

contracts, contributing to the substantial cross-district variation in procurement prices

documented earlier.

6 Combining Designs: Implications for Competition

The previous evidence shows that markups increase at contract renewal. In contrast,

and as shown in Figure A.4, prices for many products may fall substantially relative to

the previous year when contracts are rebid. This suggests that distributor profits are

backloaded, prices are relatively low when a contract is newly bid and rise faster than

costs over the subsequent renewals, and that the high markups estimated in Section 4

may in part reflect the option value of profitable renewals. We unpack this point and

its potential implications for competition in more detail below.

Backloading by the main vendor. Figure 10 illustrates the backloading in the con-

text of one SFA in the Los Angeles MSA served by the dominant distributor. It com-

pares the year-over-year change in a procurement price index with the change in the

Los Angeles food CPI. When the contract was newly bid for school year 2023/24,

procurement prices fell by 5.1 percent, while the food CPI rose by 2.6 percent. At two

subsequent renewals, procurement prices rose by 5.0 and 4.8 percent, roughly twice as
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fast as the food CPI (2.5 and 3.3 percent). This again suggests that markups are lower

at the start of the contract than toward its end. As a result, the time elapsed since a dis-

trict last rebid its contract contributes to the variation in prices and markups between

districts documented in Section 2.2.

Rockets and feathers among competitors. The evidence presented on price changes

at contract renewal thus far was for pricing by the dominant distributor. We next ask

if competing vendors follow the same pricing pattern at renewal. Figure 11 shows the

distribution of log price changes at a contract renewal of the main competitor. The

histogram again points to substantial bunching. However, this time, the bunching

is at 0 and not at the CPI change. Put differently, past prices, rather than the CPI-

adjusted prices, act as the price floor. Prices may therefore rise less on average at

renewal for the competitor than for the main vendor.

We explore this possibility further in Figure 12, which compares price changes

over the contract cycle between the main vendor and its main competitor. For the

main vendor, we combine prices from both SFAs, one located in Los Angeles and the

other located in San Diego. The main competitor only serves the SFA in San Diego.

The patterns are qualitatively similar but differ in magnitudes. For the main vendor,

prices fall by 6.2% when a contract is newly bid, compared with a 2.9% increase in

the food CPI, and rise by a cumulative 11.9% over the next two renewals, more than

twice the 5.3% increase in the food CPI. For the competitor, prices fall by only 1.8%

when a contract is newly bid (food CPI: +3.1%) and rise by 9.3% over two renewals

(food CPI: +4.8%). The comparison becomes even more striking for the main vendor

when the analysis is restricted to the same SFA in San Diego. As shown in Figure A3,

prices fall by 8.8% when a contract is newly bid with the main vendor and rise by a

cumulative 14.1% over the next two renewals.
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We note that distributors serve different products in their contracts, which expe-

rience their own idiosyncratic cost changes. Nevertheless, the evidence suggests that

the main vendor engages in more aggressive price increases at contract renewal. At

the same time, the main vendor reduces its prices more aggressively when contracts

are up for bids. This practice may give the main vendor an advantage in the original

procurement when SFAs only consider the spot prices and do not take the upcoming

price increases at renewal into account. Put differently, the main vendor could secure

the contract based on its spot price, even though the discounted average price over

the full contract could be higher.

7 Discussion

This paper studies an important but largely unexplored component of public service

delivery, the procurement of food for school meal programs. Using a newly assem-

bled database covering 72 California school districts in three metropolitan statisti-

cal areas, we document two facts. First, districts pay substantially different prices

for identical manufacturer-specified products. For popular products, procured by at

least four SFAs in an MSA, the gap between the lowest- and highest-paying SFA av-

erages 19 percent. Second, contracted prices rise faster than the local CPI on average

at renewal. Additional descriptive evidence suggests that transportation costs and

purchasing scale explain only part of the price dispersion, and instead suggests that

supplier market power adds to higher overall prices and explains some of the varia-

tion between districts.

We use two complementary empirical approaches to study market power at con-

tract award and renewal. First, we use equilibrium bidding conditions from a first-

price procurement auction to recover supplier markups. We estimate an average

markup of 19 percent over marginal cost, with markups of 23 percent for the dom-
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inant distributor and 15 percent for its main competitor. Second, we use variation in

input-cost shocks to study how markups evolve over the life of multi-year contracts.

At renewal, vendors pass through estimated cost growth above the CPI benchmark

roughly one-to-one, while prices respond little when estimated cost growth falls be-

low it. Prices appear to increase like “rockets” in response to cost increases but fall

as “feathers” in response to cost decreases. Together, the results reveal a pattern of

backloaded pricing. Prices tend to fall when contracts are rebid, with most changes

below the CPI benchmark, and then rise faster than the CPI at renewal. This suggests

that variation in prices between districts can partly be explain by the age of the con-

tract. We also find that this pattern is more pronounced for the dominant distributor,

resulting to a potential advantage in the contracts award stage.

The results point to several ways districts could reduce procurement costs. Dis-

tricts could limit markup growth at renewal by requiring documented cost decreases

to be reflected in prices alongside cost increases or by rebidding contracts more fre-

quently. Evaluating bids on expected costs over the full contract term, including re-

newals, could also improve competition by increasing transparency and by leveling

the playing field between competitors. The stakes for cost savings are high. A 10 per-

cent reduction in procurement prices would save California districts approximately

$300 million annually. These changes could help districts capture some of those sav-

ings while maintaining nutrition standards and service quality.

References

Nikhil Agarwal, Pearl Z Li, and Paulo J Somaini. Identification using revealed prefer-

ences in linearly separable models. Technical report, National Bureau of Economic

Research, 2023.

34



Hunt Allcott, Benjamin B Lockwood, and Dmitry Taubinsky. Should we tax sugar-

sweetened beverages? an overview of theory and evidence. Journal of Economic

Perspectives, 33(3):202–227, 2019.

Claudia Allende, Juan Pablo Atal, Rodrigo Carril, José Ignacio Cuesta, and Andrés
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Figures and Tables
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Figure 1: Market Structure in School Food Procurement

Notes: Stylized depiction of the supply chain for dry and frozen school foods. Districts may purchase
individually or jointly through purchasing cooperatives. Solid lines denote primary supply relation-
ships and dashed lines secondary ones. The arrow on the right denotes an example district that pur-
chase directly from manufacturers, bypassing distributors.
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Figure 2: Price Gap Between Highest- and Lowest-Paying Districts, Los Angeles MSA

Notes: This figure summarizes price differences for products with the same manufacturer id between
school food authorities in the Los Angeles–Long Beach–Anaheim metropolitan statistical area in school
year 2025/2026. We measure difference between the highest and the lowest price paid relative to the
mean, see equation (1). We present mean, median, 25th and the 75th percentile of price difference
within the food category. All statistics are weighted by spending.
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Figure 3: School Food Prices and Food CPI, Los Angeles MSA

Notes: The figure shows a procurement price index for a fixed basket of items purchased in every
school year from 2023/24 to 2025/26 by one large school food authority in the Los Angeles–Long
Beach–Anaheim MSA (blue circles). We compare this to the BLS food CPI for Los Angeles–Long
Beach–Anaheim, measured in December of each school year’s first calendar year (orange diamonds).
Both series are indexed to 2023/24 = 1.
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Figure 4: Relative Price by School Food Authority, Ordered by Enrollment

Notes: The figure shows average residual log prices (multiplied by 100) by school food authority (SFA),
net of MSA and product fixed effects, for the Los Angeles–Long Beach–Anaheim (panel a), San Fran-
cisco–Oakland–Fremont (panel b), and San Diego–Chula Vista–Carlsbad (panel c) MSAs in school year
2025/2026. All panels share the vertical axis. SFAs are ordered by enrollment (in thousands). The bot-
tom row reports the number of districts in each SFA; SFAs with more than one district are purchasing
cooperatives.

43



Figure 5: Price Differences by Vendor Channel for Chicken Sausage Patties

Notes: The figure shows prices per case for Tyson’s (Jimmy Dean) chicken sausage patties in ascending
order. Prices reflect prices per case with identical pack sizes. The data come from 9 school food author-
ities (SFAs) purchasing the item in school year 2025/2026. The coloring denotes the vendor channel:
the two leftmost SFAs procure the item directly from the manufacturer (Tyson); all others purchase
through the dominant distributor (Vendor A). The MSA associated with each SFA is shown below the
bars.
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Figure 6: Relative Prices and Market Shares by Vendor

Notes: The left panel shows average residual log prices (multiplied by 100) by vendor for identical
products. The right panel shows each vendor’s share of purchases (by count). Vendor A denotes the
dominant distributor; “Mfr” denotes purchases made directly from manufacturers. Data from school
year 2025/2026.
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Figure 7: Within- vs. Between-Auction Variation in Bids

Notes: This figure compares the dispersion of submitted bids between products (solid line), between
products within the same food subgroup (dashed line), and between bidders within the same auction
(dotted line). The data comprise 58 contested item-specific auctions from one school food authority.

The horizontal axis denotes log prices per pound, net of the respective mean.
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Figure 8: Bunching of price increases at renewal

Notes: The histogram summarizes the distribution of log changes in prices per case, log(pit) −
log(pi,t−1), at contract renewal for school year t. The data come from a single contract renewal (from
school year 23/24 to school year 24/25) for one school food authority located in the Los Angeles–Long
Beach–Anaheim MSA. The vertical line denotes the annual change in the CPI (less-shelter) for the
broader Los Angeles MSA at +2.88%. The CPI change is the stated benchmark for price changes at
contract renewal.
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Figure 9: Asymmetric pass-through of costs at contract renewal

Notes: The bin scatter plot relates changes in log prices against percent changes in costs at contract
renewal for school year t. The data come from one three contract renewals for two school food au-
thorities located in the Los Angeles–Long Beach–Anaheim MSA. The vertical axis denotes log changes
in prices per case, log(pit) − log(pi,t−1). The horizontal axis denotes approximated percent changes
in costs cit−cit−1

pit−1
, see the text for more details, minus the percent change in the CPI (less-shelter) for

the broader Los Angeles MSA. The CPI change is the stated benchmark for price changes at contract
renewal. The vertical line delineates relative changes in costs that fall below or above the CPI change.
The solid lines show separate linear fits for observations with cost changes below and above the CPI
benchmark.
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Figure 10: Backloading of Prices by the Main Vendor, Los Angeles MSA

Notes: The figure shows year-over-year changes (in index points) in procurement prices charged by
the main vendor to school food authorities in the Los Angeles–Long Beach–Anaheim MSA, and in the
Los Angeles food CPI. The green bar denotes the transition to a newly bid contract (from school year

2022/23 to 2023/24); orange bars denote subsequent contract renewals.
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Figure 11: Price Changes at Contract Renewal, Main Competitor

Notes: The histogram summarizes the distribution of log changes in prices per case,
log(pit)− log(pi,t−1), at a contract renewal of the main competitor for one school food authority. The
vertical line denotes the annual change in the CPI, the stated benchmark for price changes at contract

renewal.
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Figure 12: Price Changes over the Contract Cycle by Vendor

Notes: The figure compares changes in procurement prices (multiplied by 100) with changes in the
food CPI for the main vendor (left) and its main competitor (right; San Diego MSA only). Green bars
denote the transition to a newly bid contract; orange bars denote cumulative price changes over the

two subsequent contract renewals.
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Table 2: Mandarin orange chicken: price per case, same product and vendor

Avg. distance to
distribution center Price ($) vs. LA mean (%)

Panel A: Across MSAs
Los Angeles 34 mi 187.81 —
San Diego 102 mi 160.32 −14.6

Panel B: Districts within Los Angeles
District A 195.59 +4.1
District B 194.29 +3.4
District C 191.09 +1.7
District D 187.24 −0.3
District E 159.82 −14.9

Max − min 35.77 19.0

Notes: Mean price of mandarin orange chicken (product ids 2053 and 596) bought from the
same vendor. Panel A averages over districts in each MSA; Panel B reports each district in
the Los Angeles MSA, sorted by price. Distance is the mean over each MSA’s districts of the
miles to the vendor’s distribution center. The last column is the percentage difference from
the Los Angeles MSA mean in Panel A.
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Table 3: Average Markup of Bids over Marginal Costs, b−c
b , by Vendor

All bids Conditional on winning

A B All A B Pooled

Bid homogenization:
RE (BLUP) 23% 12% 17% 30% 19% 26%
RE (variance-matched) 25% 23% 24% 28% 32% 30%
Fixed effects 20% 10% 15% 27% 19% 24%
Food-group means only 50% 36% 43% 53% 39% 49%

Mean (excl. row 4) 22.8% 14.8% 18.6% 28.2% 23.4% 26.6%

Notes: The table reports estimated average markups of bids over marginal costs, b−c
b , following

equation (6). The data come from 58 contested two-bidder first-price auctions held by one school
food authority. Columns report averages over all bids and over winning bids only, separately
for vendors A and B and pooled across vendors. Rows correspond to alternative approaches
to removing common auction heterogeneity from log bids per pound: item random effects with
BLUP shrinkage, item random effects with variance-matched shrinkage, item fixed effects, and
food-group means only (see Appendix A.2). Bids with top-coded markup estimates are excluded.
The last row averages the first three rows.
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Table 4: Price changes at contract renewal and commodity cost changes

Spending-weighted Unweighted

(1) (2) (3) (4) (5) (6)

Commodity cost change 0.888∗∗∗ −0.169 −0.192∗ 0.637∗∗∗ −0.197 −0.225
(0.052) (0.116) (0.116) (0.072) (0.143) (0.144)

Commodity cost change × Cost change > CPI 1.239∗∗∗ 1.489∗∗∗ 1.062∗∗∗ 1.323∗∗∗

(0.124) (0.160) (0.160) (0.214)
Cost change > CPI −0.021∗∗ −0.020∗

(0.008) (0.011)

Year FE Yes Yes Yes Yes Yes Yes
Observations 487 487 487 487 487 487
R2 0.401 0.504 0.510 0.187 0.255 0.261
Adj. R2 0.398 0.500 0.505 0.182 0.249 0.253

Notes: OLS of the change in log price at contract renewal on the change in commodity cost, main
distributor only, with school-year fixed effects. “Cost change > CPI” indicates a commodity cost
change above the CPI adjustment. Columns (1)–(3) weight by spending; columns (4)–(6) are un-
weighted. Standard errors in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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A Appendix

A.1 Prices and Purchase Volume

Figure A1 complements the evidence on SFA size in Section 3. Rather than compar-

ing average prices across SFAs ordered by enrollment, it relates the log price an SFA

pays for an item to the log quantity of that item it purchases annually. Both vari-

ables are residualized from an item-by-SFA level regression that controls for market

and product fixed effects, as well as vendor and SFA fixed effects. The binned scatter

plot shows a small negative relationship overall, with a slope of −0.011 (s.e. 0.001).

Doubling the quantity purchased is associated with a price that is less than 1% lower.

Volume discounts therefore explain at most a small fraction of the price differences

between SFAs documented in Section 2.2.

Figure A1: Log Price against Log Annual Volume by SFA

Notes: Binned scatter plot of residualized log prices against residualized log annual quantities, at the
item-by-SFA level. Both variables are residualized on market and product fixed effects, as well as

vendor and SFA fixed effects. The line shows the linear fit; its slope and standard error are reported
above the plot. Data from school year 2025/2026.
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A.2 Random-Effects Bid Homogenization

Let ℓia denote bidder i’s log bid per pound in auction (item) a. We decompose it into

a food-group mean, an item effect, and a private shock,

ℓia = c̄c(a) + ηa + wia, Var(η) = σ2
η , Var(w) = σ2

w, (A1)

where c(a) denotes the food group of item a. We construct residualized bids by

shrinking toward the item mean ℓ̄a by a factor θ ∈ [0, 1],

ŵia(θ) = ℓia −
[
c̄c(a) + θ(ℓ̄a − c̄c(a))

]
, (A2)

so that θ = 0 subtracts food-group means only and θ = 1 corresponds to item fixed

effects. With two bids per item, the variance of the residualized bids is

V(θ) = (1 − θ)2σ2
η + σ2

w

[(
1 − θ

2

)2
+ θ2

4

]
. (A3)

At the endpoints, V(0) = σ2
η + σ2

w overstates the dispersion of private costs, whereas

V(1) = 1
2 σ2

w understates it. There is a unique interior value θ⋆ with V(θ⋆) = σ2
w, which

we refer to as the variance-matched specification. The best linear unbiased predictor

uses θBLUP = σ2
η/(σ2

η + σ2
w/2).

With two bids per item, the variance components have closed forms. Within an

item, ∑i∈a(ℓia − ℓ̄a)2 = ∆2
a/2, where ∆a is the difference between the two log bids, so

that over A items

σ̂2
w =

1
A ∑

a

∆2
a

2
, σ̂2

η =
1
A ∑

a

(
ℓ̄a − c̄c(a)

)2 − σ̂2
w
2

. (A4)

In our data, σ̂w = 0.194 and σ̂η = 0.398, implying θBLUP = 0.89 and θ⋆ = 0.67.

Item heterogeneity accounts for 81% of the residual log-bid variance after removing
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food-group means, which explains why the specification with food-group means only

(θ = 0) yields overdispersed bids and large markups.

A.3 Estimating the Bid Distribution

For each bid of vendor i, we pool the rival vendor j’s residualized bids across auctions,

Pi = {ŵk : v(k) = j}. We estimate the probability of winning with the empirical

distribution function,

1 − F̂j(ŵia) =
#{ŵk ∈ Pi : ŵk > ŵia}

|Pi|
, (A5)

and the density with a Gaussian kernel,

f̂ j(ŵia) =
1

|Pi| ∑
k∈Pi

1
h

ϕ
( ŵia − ŵk

h

)
, (A6)

with Silverman’s bandwidth h = 0.9 min{σ̂, IQR/1.349} n−1/5. The estimated markup

is m̂ia =
(
1 − F̂j(ŵia)

)
/ f̂ j(ŵia), see equation (6). Because bids are measured in logs,

the change of variables G̃(log b) = G(b) and g̃(log b) = g(b) b implies that the inverse

hazard of the log-bid distribution equals the proportional markup in equation (2) with

N = 2,
b − c

b
=

1 − G(b)
b g(b)

=
1 − G̃(log b)

g̃(log b)
. (A7)

A.4 Falsification: Price Changes at Contract Award

Section 5 shows that price changes at contract renewal bunch at the CPI benchmark,

with little mass below it. If price changes merely tracked vendors’ cost growth, price

changes should look similar when a contract is newly bid. Figure A2 tests this using

the same school food authority as Figure 8, which rebid its contract for school year

2023/24.
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The distribution looks very different from the one at renewal. There is no bunch-

ing: only about 1% of the 318 items have a price change within a quarter of a percent-

age point of the CPI change, compared with one third of items at renewal. Most of

the mass lies below the benchmark. About 80% of items (84% of spending) have price

changes below the CPI change, three quarters see outright price declines, and the me-

dian item becomes 5.7% cheaper. At renewal, by contrast, only 8% of items have price

changes below the CPI, and the median price rises by 4.1%.

Intuitively, when the contract is rebid, competition between vendors reveals that

the costs of many items grew more slowly than the CPI, and pushes their prices down.

This supports our interpretation that the CPI acts as a price floor at renewal rather

than as a measure of cost growth.

Figure A2: Falsification: Price Changes at Initial Contract Award

Notes: The histogram summarizes the distribution of log changes in prices per case, log(pit) −
log(pi,t−1), for the same school food authority as in Figure 8, between school year 2022/23 and school
year 2023/24, when the contract was newly bid.
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A.5 Backloading by Vendor

Figure 12 in the main text averages the main vendor’s price changes over its con-

tracts in the Los Angeles and San Diego MSAs, whereas the main competitor is ob-

served in San Diego only. Figure A3 restricts the comparison to San Diego, where

we observe both vendors supplying the same school food authority over the same

years. Both vendors renewed their contracts for school years 2023/24 and 2024/25

and were newly bid for 2025/26. The difference between the vendors becomes more

pronounced within San Diego. When the contract was newly bid, the main vendor’s

prices fell by 8.8%, compared with a 3.1% increase in the food CPI, whereas the com-

petitor’s prices fell by only 1.8%. Over the two preceding renewals, the main vendor’s

prices rose by a cumulative 14.1%, nearly three times the 4.8% increase in the food CPI,

compared with 9.3% for the competitor. Because both vendors serve the same buyer

and face the same local cost conditions, these differences are unlikely to reflect differ-

ences in costs or in market. They are consistent with the main vendor backloading its

prices more aggressively than its competitor: bidding low when the contract is up for

competition and raising prices at subsequent renewals.
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Figure A3: Price Changes over the Contract Cycle by Vendor

Notes: The figure compares changes in procurement prices (multiplied by 100) with changes in the food
CPI for the main vendor (left) and its main competitor. Green bars denote the transition to a newly bid
contract; orange bars denote cumulative price changes over the two subsequent contract renewals.
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