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Abstract

Using newly released public data on beer prices in the state of California, we construct a
large dataset (approximately 2 million observations) that includes beer prices and packag-
ing configurations. We merge this dataset with brewery attributes and county demographics
to explore pricing differentials across California, the U.S’s largest brewing state. We provide
evidence of potential pricing-to-market conducted by macro breweries across the three-
tier distribution system where craft breweries do not. In addition, we describe package
attributes that exhibit price differentials across brewery types. We make the cleaned data
available to the public and provide avenues for future research that may be addressed with
this new data.
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I. Introduction

In February 2021, the California Department of Alcoholic Beverage Control launched
an interactive website for breweries selling beer outside their own premises in
California to register prices and products. This marked a disruptive transition away
from the previously inaccessible paper filings. For each beer product-package com-
bination, breweries and/or wholesalers must register the county of destination, stage
in the three-tier distribution system, and price. The dataset is continually updated,
with more than 3.8 million observations as of August 15, 2023. This dataset affords
new, never-before-accessible information on the beer supply chain for both brewery
competitors and academic researchers.

The beer industry has been the focus of countless market structure and pric-
ing studies, for example, Hellerstein (2008) and Goldberg and Hellerstein (2013) on
exchange rate pass-through; Alviarez, Head, and Mayer (2021) and Doan and Sercu
(2021) on multinational mergers and acquisitions; Miller, Sheu, and Weinberg (2021)
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on oligopolistic price leadership and mergers; and Anderson (2023), Elzinga (2011),
Elzinga, Tremblay, and Tremblay (2015), and McCullough, Berning, and Hanson
(2019) on changing market structures. But until now, access to granular level of data
on production and distribution of small breweries has either been proprietary, such
as on-premise sales data collected by brewers, or comes at a hefty cost, such as pri-
mary collected data (e.g., Hart, 2018; Staples et al., 2020) or scanner-level data collected
by companies like Nielsen and IRI (see Volpe et al., 2016; Rojas and Peterson, 2008;
Burgdorf, 2019).

We combine the price postings from February 2021 through June 2022 with
California county statistics and brewery statistics to conduct an exploratory analy-
sis of the California beer market to highlight the potential uses of this new dataset.
In particular, we first provide a brief background on the United States’ largest beer-
producing state, California. We follow with a description of a new dataset and a general
analysis of the supply chain broken down by brewery type (Macro, Crafty, Craft, and
Import) and by package type (Bottle, Keg, Loose, and Pack). We next focus only
on California breweries and describe supply chain use and distribution reach within
California. Furthermore, utilizing the full dataset, we can demonstrate real-time differ-
ences between self-distribution and three-tier price margins, how prices differ between
brewery ownership structures, and off- versus on-premise consumption.

Throughout the paper, we provide avenues for potential future research utilizing the
dataset that we construct. As this is an exploratory analysis of newly available data, we
employ a variety of traditional statistical methods to bring to light questions that could
be explored in further detail. For instance, we use a simple linear regression analysis
to estimate the differences in markups over wholesale prices at various stages in the
supply chain, for example, a brewery selling directly to a retailer versus a distributer
selling to a retailer in the same county. Moreover, we illustrate that there is a great
deal of heterogeneity across both brewery and package types. In many specifications,
“cutting out the middleman” results in no significant difference in markup. A potential
avenue of research would be to better understand the bargaining dynamic between a
brewery and its distributer.

This analysis is the first step toward better understanding the impact of the three-
tier distribution system and market concentration on brewers in the largest brewing
state in the United States. There is a wealth of research focusing on different aspects
of the three-tier distribution system of beer in the United States, but most analyses
are restricted due to data limitations. This analysis and dataset should provide many
opportunities to extend past efforts. The remaining paper is organized as follows:
Section 2 describes the Californian market; Section 3 refers to population demo-
graphics; Section 4 contains a description of the data; Section 5 describes the supply
chain for the California beer market; Section 6 focuses on California-produced beer;
Section 7 analyzes price differentials; and Section 8 concludes with suggestions for
future analysis.

Il. California

In this section, we describe the regulatory environment for the beer market in
California as well as illustrate the heterogeneity in consumer demographics across
counties throughout California to motivate why this is a rich environment for study.
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a. Regulatory environment

After the repeal of Prohibition, most states adopted a three-tier distribution system,
mandating a third-party distributer between the brewery and consumer retail locations
and limiting the ability for brewers to dictate pricing at the retail level. Over time, these
restrictions have lessened, and California brewers have the ability to sell directly to con-
sumer retail locations (and consumers themselves), their own distribution companies,
and there are explicit tied-house exemptions.

While California is flexible in how beer travels in the three-tier distribution system,
it does regulate aspects of the supply chain. To start, the relationship between brew-
eries and whole-saler/distributers are fixed by state franchise laws. A brewery cannot
terminate a distribution agreement if the wholesaler does not perform with regards to
sales “reasonable under the pre-vailing market conditions” unless provisions were ini-
tially written into the wholesale agreement (BPCD9.12.25000). Effectively, it is quite
difficult and expensive for a brewer to terminate a contract once a sales agreement is
made between them and a wholesaler. California law does allow for annual sales goals
to be written into a contract that allows for brewer recourse if they are not met.

California also requires breweries to delineate sales territories upon first completion
of a sales contract with a wholesaler. As Burgdorf (2019) noted, mandating exclusive
territories in Wisconsin resulted in a decrease in craft beer brands sold, increased the
cost of distribution, reduced competition, and gave protection to wholesalers. This cre-
ates an interesting dynamic between breweries selling direct to retail and wholesalers
selling in the same or close territory. It is ambiguous whether alcohol manufacturers
would price above or below wholesalers when selling direct to retail. On the one hand,
there are incentives to price at or above wholesalers so as not to undermine the coop-
erative relationship. However, the manufacturer is now garnering a larger share of the
final margin, so it has an incentive to move more products directly to retail with a
slightly lower price.

California allows for multiple avenues of sale from a brewery direct to consumers.
A brewery or brewpub can sell direct to consumers at the brewery’s premises for
both on- and off-site consumption. There are no limitations on the quantities avail-
able for sale at these locations. In addition, brewpubs are able to sell beer, wine,
and distilled spirits manufactured by other companies. Indeed, it is common for
breweries/brewpubs in California to offer for sale a variety of other breweries’ beers.

Finally, in addition to direct-to-consumer sales on-premise, breweries can deliver to
consumers at their place of residence either by their own employees or through third-
party services such as Drizly.com. The delivery of beer to consumers’ residences has
seen a large increase since the start of the global pandemic and will likely continue.
Furthermore, federal legislation was first introduced in May 2021 that will allow the
U.S. Postal Service to deliver alcoholic beverages.

lll. Demographics

With a population of over 39 million people, California would rank 34 in popula-
tion and 5 in GDP for the world if viewed as an independent country. Furthermore,
California has numerous counties that would rank in the top 100 countries in
terms of GDP: Los Angeles (21), Santa Clara (37), Orange (49), San Diego (50),
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Table 1. 2020 County demographic summary statistics

Variable Obs. Mean Std. Dev. Min. Max.
Percent white 58 50.02 19.18 9.36 80.1
Percent black 58 2.83 2.83 0.22 13.24
Percent Hispanic 58 31.58 18.41 5.82 85.16
Percent Asian 58 7.90 8.95 0.22 38.91
Percentage <19 58 24.66 4.41 14.96 33.76
Percent 25 < age < 49 58 31.53 4.11 23.93 45.98
Percent 65 < age 58 18.00 5.58 10.30 29.08
Population 58 681.7 1,463.7 1.2 1,001.4
Personal income per capita 58 62.38 24.54 34.29 148.42

Note: Population and personal income are in thousands.

San Francisco (53), San Mateo (59), Alameda (59), San Bernardino (67), Sacramento
(67), Riverside (70), and Contra Cosa (71). Indeed, California is a very diverse state
with a lot of demographic and economic variation across counties. For a brief descrip-
tion of demographic summary statistics, see Table 1. It is also helpful to visualize
spatially the variation in demographics across counties. Figure 1(a) shows how income
per capita varies, while Figures 1(b)-(d) illustrate the variation among race/ethnicity."

IV. Data

California Business and Professions Code Section 25000 requires breweries, whole-
salers, and importers to file beer price schedules with the California Department of
Alcoholic Beverage Control (ABC). Until 2020, these price postings were all compiled
in paper format, making them largely inaccessible to the general public. As the new sys-
tem was launched, licensees were given the option to gradually phase into the online
system, and as of October 15, 2023, they are now required to post all prices online.
Starting on February 16, 2021, price postings were available online through ABC. This
paper explores the first year of online observations, from February 2021 to June 2022.
Prices are posted:

“If a new licensee, then prior to the first sale of malt beverages to customers in
California. After the initial filing, amended schedules of selling prices must be
filed when the licensee introduces new brands or types, new package configura-
tions, new bottle/can sizes or when any price changes occur [for each county of
sale in California]. If a filing licensee wants to lower a price to meet competition,
then an amended schedule of selling prices also must be filed” (ABC, 2022)

"Here we focus on three groups: White, Hispanic, and Asian. It should be noted that the full data set
contains eight distinct groups: (1) Hispanic or Latino, (2) White alone, (3) Black or African American,
(4) Native American, (5) Asian alone, (6) Native Hawaiian, (7) Other race alone, and (8) two or more races.
There is some variation regarding age demographics, though it is less pronounced.
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Figure 1. 2020 California county demographics. (a) Per Capita Income, (b) % White, (c) % Hispanic,
(d) % Asian.

While the price posting data is transactional and displays package configuration and
unit size, it does not include quantity sold, nor does it require an amendment every
month that a malt beverage is sold if no attributes (including price) of the product
change. In addition, transactions at multiple nodes in the beer supply chain may be
recorded in the same period. For instance, a 12-pack of 12-0z aluminum cans of Sierra
Nevada Pale Ale may be sold by the brewery to a wholesaler and then sold by the whole-
saler to a retailer in the same county and month, such that both initial transactions will
be recorded in the price posting data set. This particular aspect of the system allows for
a glimpse into regional markups along the beer supply chain and potential differences
between direct-to-consumer and conventional three-tier distribution. The price post-
ing dataset contains multiple attributes of a particular malt beverage sold in California,
including trade and product name, package configuration, product size, container type,
destination county, buyer, price, and date.?

*For a complete list with a description, see the Appendix.
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To efficiently analyze the large dataset, extensive cleaning is conducted. All
“non-beer” malt beverages such as seltzers, kombucha, and malt liquor are removed,
as well as obvious entry errors such as incomplete filings. Package configuration is
converted to one of three types: keg, loose, or pack. Total product size in ounces is
calculated from Product Size and Package Configuration. Price per ounce is then cal-
culated based on Price and total product size. Finally, we classify each beer’s ownership
structure as Macro, defined as a brewery (or brewery conglomerate) with greater than
6 million barrels of annual production; Craft, as defined by the Brewers Association
(2022); Crafty, as being a manufacturer with greater than 25% ownership by a non-
alcohol manufacturing company or an alcohol manufacturing company that is not itself
a craft brewery; and finally Import. With the price posting data cleaned, additional
brewery and county descriptors are added.

The home county for California breweries is appended, as is the production size in
31-gallon barrels (bbls). This information comes from the California State Board of
Equalization’s (CBOE) annual postings. County-level demographic data are merged as
well. This information comes from the U.S. Bureau of Economic Analysis and provides
county-level GDP, population, personal income, and race and age distributions.’

Though the data is rich, there are some limitations. Essentially, the posting of a
transaction is a registration to sell a particular package configuration in a county at
a given price; quantities are not included. A brewery or distributer could post a price
without actually selling in a county, such that we may observe a transaction in which
6x4 packs are sold and the price of that configuration, but we do not know how many
6x4 packs are sold in that transaction. Furthermore, we do not have the total universe
of transactions. For example, there were 931 craft breweries in California in 2021, but
we only have observations for 425 total breweries in California. This likely may be due
to most breweries selling solely on their own premises. In addition, Bud Light (a truly
ubiquitous beer) had price postings in only 25 counties during our observation time-
line. This is likely because breweries are only required to file a transaction if something
changes in that county, for example, price or package configuration. Thus, if neither of
those things changes in the observation window, there will be missing observations.*
Finally, though we observe when a new variety enters a market, we do not know when
or if that variety leaves the market. This would be particularly useful information if one
were to study the extensive margin of a brewery’s distribution.

V. Supply chain

Figure 2 illustrates the supply chain from Brewery to final destination. The way in
which beer ends up at its final destination varies across types of breweries: macro,
crafty, craft, and import. Table 2 breaks down the observations in the supply chain
by type of beer. With self-distribution rights in California, a brewery can sell directly
to consumers at their production facility or tap room, directly to retailers, either for

’County-level GDP, population, and personal income come from the Bureau of Economic Analysis (BEA),
which is available at https://www.bea.gov/data/by-place-county-metro-local.

*This concern should dissipate with a long enough observation window. Indeed, transaction data is
available after our time period and is continuously updated.
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Figure 2. Supply chain flow.
Table 2. Transactions in supply chain by type
Supply chain Macro Crafty Craft Import Total
BrewToRetail 15,236 14,108 698,438 9,423 737,205
DistToRetail 3,524 19,681 158,240 28,934 210,379
BrewToDist 22,005 88,256 605,668 46,567 773,496
DistToDist 20 500 8,877 38,186 47,583
BrewToBrew 0 0 19,556 391 19,947
DistToBrew 0 0 161 176 337
BrewToFed 5,482 1,856 690 3,112 11,140
DistToFed 0 6,414 2,286 112 8,812
Total 46,267 141,815 1,493,916 126,901 1,808,899

Note: See the text for the definition of “Crafty.”

on-premise consumption at pubs or restaurants, or for off-premise consumption at
grocery or liquor stores, to wholesale distributers that will then sell to retailers, or to
federal enclaves that operate their own retail establishments. The California price post-
ing data allows us to observe transactions at every point on this supply chain except
for brewery sales direct to consumers.® In addition, lateral flows of goods are recorded.
Transactions such as a brewery selling to another brewery, as is the case when one
brewery may feature another in their tap room, or an importer selling to a distributer
are illustrated in Table 2.

Craft beer has by far the largest volume of observations in the price posting data.
While they make up the largest sector of breweries in terms of establishments and beers

*We create these supply chain variables by noting that a distributer was used when the licensee for an
observation is different than the manufacturer.
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Table 3. Supply chain by package type

Supply chain Bottle Keg Loose Pack Total

BrewToRetail 870 497,222 6,543 232,570 737,205
DistToRetail 0 104,422 6,585 99,372 210,379
BrewToDist 63 452,533 27,381 293,519 773,496
DistToDist 0 8,609 9,332 29,642 47,583
BrewToBrew 0 13,787 304 5,865 19,947
DistToBrew 0 115 0 222 337
BrewToFed 0 1,631 0 9,509 11,140
DistToFed 0 3,240 0 5,572 8,812
Total 933 1,081,559 50,145 676,262 1,808,899

made, they currently only hold slightly over 13% of the national market in terms of
volume (BA 2022). In addition, craft breweries tend to continuously change product
lines and recorded an average of 81.74 varieties with price postings over the sample
period. Crafty breweries registered 74.74 on average per brewery, while macro and
import only registered 11.25 and 9.71, respectively.

We also illustrate the variation in package type across the supply chain in Table 3.
Note that a large percentage of observations of keg and pack go from either a brewery
straight to retail or a distributer. Moreover, bottles are nearly entirely sold directly from
a brewery to a retailer, as well as zero observations of loose packaging sold either from
a distributer to a brewery or a federal enclave, or from a brewery directly to a federal
enclave. This nuance will be important in order to properly isolate the effect of where
in the supply chain the transaction occurs on the price per ounce.

VI. California breweries

In this section, we provide some descriptive statistics regarding California breweries.
Of the nearly 900 breweries that currently operate in California, only 425 California
breweries have listed transactions in our sample. This fraction of breweries in the post-
ing data is likely due to two reasons. First, there are over 600 breweries operating that
sell more than 25% of their production onsite, which does not require transaction
reports. Second, the breweries might not have new accounts and/or price adjustments
during the collection period.

Of the total varieties sold by the 425 CA breweries, 0.3% went to federal enclaves,
0.6% went to manufacturers, 69% went to retailers, and 30% went to wholesalers. The
breakdown of supply chain distribution is quite similar to the average across brew-
eries (Table 4). The two largest arms again are brewery direct to retail at 56% and
brewery to wholesale at 30%. Interestingly, brewery-to-brewery sales average 0.5%
across CA breweries, with a maximum of 1, indicating that there was at least one
California brewery that sold all its beers to another brewery.

For California-produced beers, the average price per ounce across all transactions
was approximately $0.14, or $2.24 per pint. We further discuss price differentials in
the next section. In terms of packaging, the majority of price posting transactions were
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Table 4. California brewery summary statistics
Variable Obs. Mean Std. Dev. Min. Max
BrewToFed 425 0 .003 0 .053
DistToFed 425 .003 .021 0 .25
BrewToBrew 425 .005 .055 0 1
DistToBrew 425 .001 .024 0 498
BrewToDist 425 .288 .366 0 1
DistToDist 425 .011 .064 0 611
DistToRetail 425 13 .239 0 1
BrewToRetail 425 .56 441 0 1
Distributer use 425 .146 .265 0 1
Price per oz 425 137 .067 .038 .598
Bottle 425 .013 .101 0 1
Keg 425 667 .258 0 1
Loose 425 .018 .056 0 557
Pack 425 .302 247 0 1
Bilateral distance 425 143.339 113.759 0 426.455
# Counties served 425 30.659 25.533 1 58
Production level 2021 330 15,742.66 91188.06 10 1,103,160

in the form of kegs at 66.7%. This is not surprising, as this is the common form of
packaging used in on-premise consumption at pubs and restaurants. Packs in various
forms follow at 30.2%, in most cases intended for off-premise consumption. Individual
bottle sales and loose cans make up the remainder at 1.8% and 1.3%, respectively.
Finally, on average, a California brewery has beer registered to be served in just over
half, 30.66 of 58, of all California counties during our sample period.

Examining individual California breweries provides some valuable insight into
the relationship between small, micro, and regional craft breweries’ decisions to dis-
tribute beer. Figure 3 provides the percentage of product line price postings for four
California breweries of varying size and location: Central Coast Brewing, Firestone
Walker Brewing, Modern Times, and Russian River Brewing Company. Modern Times
distribution, headquartered in San Diego, is the bottom left figure. In 2021, their total
production was about 53,000 bbls and they distributed 135 varieties from February
2021 to June 2022. In addition to distribution, Modern Times ran six brewpub/tap-
rooms in Southern California and one in Oregon State. Post-pandemic shutdowns and
the company selling to another craft brewery have forced them to close three of their
locations and rethink their business model. Note that for the 135 beer varieties they dis-
tributed in 2021/22, most counties that had registered beer obtained a large proportion
of their varieties.

Russian River Brewing, most famous for their Pliny the Elder and Pliny the Younger
beers, produced about 70% as much as Modern Times and distributed 81 varieties
(60%) in the same time frame. In addition, their distribution scheme appears much
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Figure 3. Percent of product line sold. (a) Central Coast Brewing, (b) Firestone Walker, (c) Modern Times,
(d) Russian River.

more targeted, concentrating mainly in surrounding Bay Area counties and then up
and down the coast. Next, Central Coast Brewing, while only producing 2,727 bbls,
registered 64 varieties. Note that their distribution is very localized, with surround-
ing counties receiving 65-100% of varieties and the rest of the state receiving less than
20%. Finally, contrast the three relatively small craft breweries to one of the largest
breweries in California, Firestone Walker, owned by Belgian brewers Duvel Moortgat.
Their 2021 production was 528,188 barrels with 135 varieties. The concentration of
beers sold in the counties where they are sold is quite dichotomous. It appears they
either registered nearly all varieties in a county or hardly any. Again, this may be due
to data limitations where transactions could have occurred in the time frame but were
not recorded because price or packaging did not change. Regardless, as more data
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Table 5. Percent of product line sent to each county
Full Full Full Crafty Craft
Bilateral distance -0.000552*** -0.000573*** -0.000552*** -0.000316*** -0.000583***
(1.58e-05) (1.82e-05) (1.58e-05) (0.000111) (1.82e-05)
# Counties served 0.0127*** 0.0127*** 0.0127*** 0.00943*** 0.0128***
(8.05e-05) (9.34e-05) (8.01e-05) (0.00113) (9.31e-05)
2021 Production -1.94e-07*** -3.61e-07***
(2.56e-08) (3.38e-08)
Macro 0.201***
(0.0383)
Crafty -0.0615***
(0.0138)
Observations 24,652 19,083 24,652 522 18,735
R-squared 0.594 0.584 0.595 0.459 0.593

Notes: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. Source and destination county FE are
included.

becomes available, this avenue of examining the price posting data will afford a better
understanding of brewers’ distribution decision-making.

In Table 5, we run a simple regression on the percent of a brewery’s product line sent
to each county to highlight the heterogeneity in supply decisions.® As expected, we find
that this percent decreases in the bilateral distance from the home county. However, the
more counties a brewery has a presence in, the greater the percent of the product line
that is supplied. There is a negative effect on production size, perhaps indicating that
larger craft breweries tend to be more targeted in their distribution.”

VII. Pricing

This section investigates the pricing strategy of a brewery. PricePerOunce;j, g, is a unit
of observation, where i is the source county (missing if outside of California), j is the
destination county, v is the variety (name) of beer, g is the “Product” (which represents
product configuration, unit size, and container type), /1 is where it is in the supply chain,
d is whether it’s delivered or FOB, and ¢ is time (calendar date). Before exploring all the
determinants of pricing, we first explore possible “pricing to market” The descriptive
analysis of variation across counties within California helps motivate potential varia-
tion in demand by location. However, recall that our data does not include the total
quantity sold to each county, so while it is likely there are differences in quantity sold,
it is not entirely clear that prices will also vary across counties. The next subsection
explores this possibility and helps motivate the use of county fixed effects in our pricing
model.

®Note that all regression tables do not report the constant.

7 As mentioned in the data limitations, we do not observe when a variety is discontinued. As such, the
percent of product line is not necessarily the percent at any given time. Additionally, it may be appropriate
to run a first-stage regression to determine if trade flows to a county are positive (e.g., Helpman, Melitz, and
Rubinstein, 2008).
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Table 6. Coefficient of variation in price by type

Variable Obs. Mean Std. Dev. Min. Max.

Macro 3,811 0.0243 0.0331 0 0.3534
Crafty 10,582 0.0189 0.0439 0 0.6507
Craft 74,782 0.0055 0.0249 0 1.0103
Import 5,824 0.0148 0.0296 0 0.3936

a. Pricing to market

Even within a single year of observations, the new price posting dataset allows for a
geographic exploration of brewers’ and wholesalers’ pricing strategies and how they
may differ across brewery sizes.® Take as a unit of observation the price per ounce for
a variety to a buyer in the supply chain in a particular county in a particular month for
a particular package configuration/size/container type. Define CV Price as the coeffi-
cient of variation of prices/oz for a variety to a buyer in the supply chain for a particular
month, product (grouping of package configuration, unit size, and container type).
Thus, for a given variety/product/supply chain/month/delivery, this will give us the
standard deviation in prices relative to the mean. In other words, if CV_Price = 0,
then the variety is the same price per oz across counties; if CV_Price > 0, then there
is “pricing-to-market” Table 6 gives summary statistics of this variation in price per
ounce across counties. Without any additional controls, macro beer has the highest
average variation in prices relative to the mean across counties, followed by crafty beer
and then imported beer. Craft beer has the lowest average coefficient of variation, which
suggests craft beer participates in less “pricing-to-market” as is to be expected since
they typically have had less access to information on competitive prices in a market, a
point that is no longer the case with the publishing of this dataset.

Though Table 6 provides some evidence of variation in pricing to market strategies
by type, it is important to control for other aspects, like the supply chain. Table 7 pro-
vides such an analysis. We regress the coeflicient of variation of price per ounce across
counties controlling for terms of sale: delivery/FOB; location in the supply chain; and
the type of beer (macro, crafty, craft, or import) with product and month fixed effects
and clustered standard errors at the product level (recall “product” is the grouping of
package configuration, unit size, and container type). Our first specification includes
the full sample, while the next four specifications break up the sample by brewery type.
Relative to macro beer, craft beer has a negative and statistically significant coefficient.
We interpret this as craft beer engaging in less pricing to market relative to macro,
crafty, and imported beer. Again, one possible explanation is that craft breweries are
predominantly much smaller operations and do not have the resources to determine
optimal prices for each market. We also break up the data across brewery types and can
see that, relative to sales to a distributer/wholesaler, craft beer has less price variation
across counties throughout the supply chain.

8 A similar study was recently published that examined different pricing strategies along the supply chain
for Fair Trade Wine from South Africa; see Back et al. (2019).
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Table 7. Coefficient of variation in price per ounce across counties

Variables Full Macro Crafty Craft Import
BrewToRetail -0.00629*** -0.00578*** —0.00837 -0.00682*** 0.0101**
(0.00119) (0.00213) (0.00607) (0.00128) (0.00406)
DistToRetail -0.00827*** —0.000765 —0.00616 -0.00826*** -0.00694***
(0.00106) (0.00414) (0.00564) (0.000968) (0.00257)
BrewToBrew -0.00857*** -0.00744*** -0.00682*
(0.00140) (0.00122) (0.00376)
DistToBrew -0.00995*** -0.0116*** 0.0104***
(0.00228) (0.00226) (0.00377)
BrewToFed 0.00151 -0.00394* -0.00272 0.0197*** 0.0134***
(0.00276) (0.00210) (0.00656) (0.00107) (0.00468)
DistToFed -0.000350 0.00247 -0.00657*** -0.0106*
(0.00380) (0.00702) (0.00203) (0.00575)
DistToDist —0.000807 0.678 -0.0280*** -0.00852*** 0.0104***
(0.00413) (9,721) (0.00962) (0.00143) (0.00377)
Crafty -0.00343
(0.00314)
Craft -0.0153***
(0.00282)
Import -0.00669™*
(0.00335)
Observations 94,999 3,811 10,582 74,782 5,824
R-squared 0.064 0.258 0.094 0.058 0.154

Notes: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. Product and month FE are included.
Standard errors are clustered at the tradename level.

b. Price determinants

When thinking about the determinants of prices, we are primarily interested in how
the location in the supply chain affects the pricing decision as well as the packaging
(keg versus bottle, can, and pack) and the type of beer (macro versus crafty, craft, and
imported). We have been motivated in our description of the California market in
Section 2 as well as the previous subsection, Section 7a, that one would expect vari-
ation across counties, and thus it would be appropriate to include county fixed effects.
We further illustrate in Figure 4 that there is variation across months and that “sea-
sonal” effects are present. Though keg prices seem fairly stable, there is more variation
with bottle and can prices. At first glance, one might infer that on average, keg prices are
lower than bottles and cans. However, we will address this more formally with robust
empirical analysis. In the remaining analysis, we omit observations with a price per
oz above $0.28879—that is, the top 5% outliers. This is an attempt to eliminate special
release/anniversary beers from our analysis.’

°For example, Samuel Adams lists a 24-0z single bottle of Utopias as $180 (or $7.50/0z) for retailers in
Sonoma County in February 2022.
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Figure 4. Prices by month. (a) Bottle Price, (b) Keg Price, (c) Can Price.

We present four different specifications in Table 8. The first includes county and
month fixed effects but does not cluster standard errors. Finding the appropriate level
to cluster errors can be debatable (see Abadie et al., 2023). We have chosen to clus-
ter standard errors at the tradename level, as it seems reasonable that there may
be some correlation at this level in pricing strategies across the firm’s product line.
Another possibility would be at the manufacturer level, as some manufacturers have
multiple trade names, for example, Anheuser-Busch. However, we postulate that any
pricing strategies will more likely be at the tradename level; further exploration into
pricing strategy differentials between trade name and manufacturer may be a worth-
while endeavor now possible with this dataset.'® Specification (2) clusters standard
errors, and all coeflicients maintain significance with the exception of DistToDist and
Deliver. Specifications (3) and (4) add in product name (VarietyID) fixed effects, and
Specification (4) includes the variable Total Ounces instead of the package-type binary
variables.!! We also omit the binary variable CA that indicates whether the brewery is
home to California since there would likely be too much multicollinearity between this
and Craft breweries, as the predominant type of brewery in California is Craft.'?

Unsurprisingly, relative to kegs, all other packaging types (bottle, loose, and pack)
are more expensive per ounce, with single bottles being the most expensive. It is also
expected that macro is the cheapest per ounce while craft and crafty are about the same,
which is confirmed by our analysis. The results become more interesting when looking
at the different markups relative to wholesale prices.'® At the aggregate level, when con-
trolling for variety fixed effects, there is about a half-penny discount per oz (or $0.06 per
12-oz beer) when going straight to a retailer or federal enclave from the brewery. When
supplying to a brewery, the markup seems to be higher when coming straight from
another brewery. However, this could be a selection issue that is not being accounted
for, as these might be more collaborations on special releases.

A good illustration of trade name pricing strategies is Huffaker and Fearne (2019), where they
show cannibalizing price changes across tradenames belonging to one manufacturer. As a robustness, we
run Tables 8 and 9 while clustering at the manufacturing level, and the results hold.

"It would be ideal if we had information on beer type, for example, lager, IPA, etc., and we could use
this in lieu of VarityID fixed effects. However, given the beer naming for craft beer, this would be difficult to
obtain, and we leave this for future research.

">Of our observations in California, 1,329,967 are craft beers and 31,711 are crafty.

"We provide results for if the two coefficients are statistically equal at the bottom of the table.
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Table 8. Price perounce
Variables (1) ) (3) (4)
BrewToRetail 0.0410*** 0.0410*** 0.0345*** 0.0345***
(8.45e-05) (0.00330) (0.00114) (0.00108)
DistToRetail 0.0367*** 0.0367*** 0.0388*** 0.0393***
(0.000118) (0.00344) (0.00143) (0.00139)
BrewToBrew 0.0386*** 0.0386*** 0.0374*** 0.0346***
(0.000330) (0.00549) (0.00509) (0.00376)
DistToBrew 0.0470*** 0.0470*** 0.0236*** 0.0224***
(0.00232) (0.0158) (0.00290) (0.00313)
BrewToFed 0.0125*** 0.0125** 0.0296*** 0.0300***
(0.000429) (0.00622) (0.00105) (0.00103)
DistToFed 0.0227*** 0.0227*** 0.0342*** 0.0345***
(0.000474) (0.00581) (0.00113) (0.00114)
DistToDist 0.00131*** 0.00131 0.0218*** 0.0211***
(0.000233) (0.00866) (0.00406) (0.00423)
Deliver -0.00491*** -0.00491 0.000852 0.000867
(7.73e-05) (0.00311) (0.000773) (0.000666)
Bottle 0.0621*** 0.0621*** 0.0660***
(0.00140) (0.00692) (0.00754)
Loose 0.0502*** 0.0502*** 0.0504***
(0.000202) (0.00852) (0.00514)
Pack 0.0325*** 0.0325*** 0.0389***
(6.90e-05) (0.00386) (0.00352)
Crafty 0.0534*** 0.0534***
(0.000238) (0.00544)
Craft 0.0803*** 0.0803***
(0.000214) (0.00472)
Import 0.0479*** 0.0479***
(0.000249) (0.00744)
Total ounces -3.35e-05"**
(1.69e-06)
Observations 1,808,899 1,808,899 1,807,781 1,807,781
R-squared 0.329 0.329 0.805 0.863
VarietyID FE Yes Yes
Clustered errors Tradename Tradename Tradename
By =B, Pr>F 0.000 0.222 0.001 0.000
B3 = B4 Pr>F 0.000 0.612 0.008 0.008
Bs = B Pr >F 0.000 0.161 0.000 0.000

Notes: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. County and month FE are included.
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Table 9. Price per ounce by type with variety fixed effects

Variables Full Macro Crafty Craft Import
BrewToRetail 0.0345*** 0.0166*** 0.0347*** 0.0357*** 0.0334***
(0.00114) (0.00164) (0.00286) (0.00125) (0.00589)
DistToRetail 0.0388*** 0.0214*** 0.0333*** 0.0400*** 0.0460***
(0.00143) (0.00120) (0.00122) (0.00134) (0.0126)
BrewToBrew 0.0374*** 0.0420*** -0.0210**
(0.00509) (0.00515) (0.0102)
DistToBrew 0.0236*** 0.0320*** 0.0314***
(0.00290) (0.0102) (0.0119)
BrewToFed 0.0296*** 0.0171*** 0.0312*** 0.0242*** 0.0317***
(0.00105) (0.00173) (0.00168) (0.000949) (0.00578)
DistToFed 0.0342*** 0.0325*** 0.0341*** 0.0427***
(0.00113) (0.00107) (0.00172) (0.00986)
DistToDist 0.0218*** —0.00125 0.00157 0.0349***
(0.00406) (0.000740) (0.00153) (0.0118)
Deliver 0.000852 -0.000308 0.00155** 0.000352 0.000616
(0.000773) (0.000206) (0.000666) (0.000866) (0.00262)
Bottle 0.0660*** 0.0674***
(0.00754) (0.00761)
Loose 0.0504*** 0.00834*** 0.0519** 0.0590*** 0.0142***
(0.00514) (0.000995) (0.0224) (0.00663) (0.00438)
Pack 0.0389*** 0.00649*** 0.0124*** 0.0432*** 0.0102***
(0.00352) (0.000503) (0.00380) (0.00376) (0.00270)
Observations 1,807,781 46,267 141,801 1,492,873 126,840
R-squared 0.805 0.774 0.828 0.783 0.904
B1= B, Pr>F 0.001 0.000 0.625 0.000 0.166
B3 = B4 Pr>F 0.008 0.381 0.000
Bs = B Pr >F 0.000 0.000 0.517 0.000 0.124

Notes: Robust standard errorsin parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. County, month, and variety FE are included.
Standard errors clustered at the tradename level.

Given the variation across package and brewery types and the fact that our obser-
vations overwhelmingly come from craft breweries, it would be prudent to analyze the
data accounting for brewery type.'* Instead of including many interaction terms, we
run our specification for each subgroup separately. We report this analysis in Table 9
with variety-fixed effects.”” Here we begin to see the heterogeneity between beer types.
Of particular interest is the effect of “cutting out the middleman” when supplying
to retailers. Though the markups over wholesale prices are smaller for macro beers,

"See Table 10 in the Appendix for more information regarding the variation in package type across
brewery types.

"*Note that there is too much multicollinearity with brewery type—in particular macro and import—that
we omit these variables in Specification (1).
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Table 10. Observations by packaging/brewery type
Package type Macro Crafty Craft Import Total
Keg 3,505 73,142 999,488 29,678 1,105,813
Bottle 0 0 4,524 2,966 7,490
Loose 1,519 10,012 47,027 22,315 80,873
Pack 41,297 76,309 507,648 84,671 709,925
Total 46,321 159,463 1,558,687 139,630 1,904,101
Table 11. Price per ounce for kegs by type
Variables Full Macro Crafty Craft Import
BrewToRetail 0.0304*** 0.0253*** 0.0239*** 0.0326*** 0.0266
(0.00357) (0.00158) (0.00751) (0.00157) (0.0177)
DistToRetail 0.0322*** 0.0369*** 0.0272*** 0.0377*** 0.0427***
(0.00374) (0.00728) (0.00645) (0.00138) (0.0124)
BrewToBrew 0.0274*** 0.0353*** -0.0556***
(0.00415) (0.00491) (0.0121)
DistToBrew 0.0314***
(0.00278)
BrewToFed 0.00172 0.0255*** -0.000473 0.0338*** 0.00652
(0.00690) (0.00176) (0.00741) (0.00113) (0.0130)
DistToFed 0.0227*** 0.0281*** 0.0368*** 0.00928
(0.00581) (0.00642) (0.00157) (0.0151)
DistToDist 6.19e-05 —0.0106 0.00137 0.0140
(0.00914) (0.00875) (0.00108) (0.0158)
Deliver -0.00297 0.000519 0.00331 0.000178 -0.0132*
(0.00289) (0.00120) (0.00431) (0.000661) (0.00789)
Crafty 0.0419***
(0.00645)
Craft 0.0552***
(0.00269)
Import 0.0505***
(0.00635)
Observations 1,081,559 3,503 69,261 978,899 29,229
R-squared 0.157 0.667 0.090 0.737 0.276
VarietyID FE Yes
B1= B, Pr>F 0.517 0.1088 0.583 0.000 0.383
B3 = B4 Pr>F 0.416 0.000 0.000
Bs = Bg Pr >F 0.003 0.000 0.000 0.053 0.808

Notes: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. County and month FE are included.

Standard errors clustered at the tradename level.
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Table 12. Price per ounce for packs by type

Variables Full Macro Crafty Craft Import
BrewToRetail 0.0604*** 0.0162*** 0.0190* 0.0432*** —0.00242
(0.00462) (0.00318) (0.0111) (0.00264) (0.00956)
DistToRetail 0.0447*** 0.0212*** 0.0337*** 0.0472*** 0.0146
(0.00439) (0.00112) (0.00377) (0.00173) (0.0100)
BrewToBrew 0.0563*** 0.0447** -0.0583***
(0.0103) (0.00197) (0.0120)
DistToBrew 0.0756*** 0.0370*** 0.0683***
(0.0148) (0.0109) (0.0107)
BrewToFed 0.0265*** 0.0168*** 0.00550 0.0280*** ~0.00573
(0.00595) (0.00353) (0.00883) (0.00141) (0.00983)
DistToFed 0.0326*** 0.0337*** 0.0410*** 0.0435***
(0.00610) (0.00370) (0.00260) (0.0111)
DistToDist 0.0121 0.0361*** —4.04e-05 0.00146 —0.00503
(0.00781) (0.00162) (0.00753) (0.00303) (0.00989)
Deliver -0.00486 -0.00283** 0.00224 0.00181 —0.00172
(0.00418) (0.00122) (0.00401) (0.00118) (0.00648)
Crafty 0.0405***
(0.00530)
Craft 0.0820***
(0.00516)
Import 0.0344***
(0.00659)
Observations 676,262 41,243 69,655 485,249 79,178
R-squared 0.515 0.202 0.172 0.968 0.121
VarietyID FE Yes
B1=0,Pr>F 0.003 0.112 0.188 0.076 0.087
B3 =B, Pr >F 0.250 0.485 0.000
Bs = Bg Pr >F 0.359 0.000 0.009 0.000 0.000

Notes: Robust standard errors in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1. County and month FE are included.
Standard errors clustered at the tradename level.

the “discount” is about the same in levels. This half-penny discount is maintained for
craft and import beers, while crafty beers are essentially the same. It can also be seen
that the difference in markups to federal enclaves is really being driven by craft beer
sales, as is the difference in markups to breweries.

We have highlighted the degree of heterogeneity across brewery types, but it is also
important to note the heterogeneity across packaging types as well. In the Appendix, we
illustrate such heterogeneity with regard to the pricing structure. In Tables 11 and 12,
we break the pricing strategy down further by packaging type; specifically, we focus
on kegs and packs. Though qualitative results are similar, this highlights that the entire
pricing strategy depends on both brewery and packaging types.
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VIII. Conclusion

The purpose of this paper was to provide an exploratory analysis of the beer mar-
ket within the state of California and highlight the benefits of this new dataset for
future research. We have provided a small sample of the types of questions that can
be analyzed in more depth with this data. In particular, we have illustrated the like-
lihood of macro brewers’ pricing-to-market strategies and found less evidence of this
for craft brewers. Additionally, we have investigated the determinants of prices, tak-
ing into account where in the supply chain the transaction occurs, and illustrated the
effects both brewery and packaging types have on the markups over wholesale prices.
An alternative way to investigate pricing differentials would be to investigate differ-
ences in brewery types across nodes in the supply chain (the transpose of our analysis)
or, more ideally, include several interaction terms between brewery type and supply
chain node in a larger analysis with explicit demographic variables such as those out-
lined previously. In time, this dataset will afford the volume of data necessary for such
analyses, and we hope this exploration leads to further analysis.

A few notable areas of interesting research that could be pursued with this new
dataset include: Analyzing the relationship between breweries and wholesalers, includ-
ing the different bargaining powers and their relationship with price. For instance, do
larger breweries exert more market power and garner a larger share of the margin
between wholesale and retail prices? For example, does the percent difference between
brewery-to-wholesale and wholesale-to-retail prices increase with brewery size? We
find some evidence of statistical differences in direct versus indirect sales. However,
there is quite a lot of variation across beer type (macro versus craft) and package type
(keg versus pack). This opens the door for future, more robust, analysis.

As the dataset grows and covers a larger number of breweries and their transac-
tions, many more opportunities for intensive and extensive marginal analysis will be
afforded. At the time of writing, we do not observe many breweries or wholesalers
changing prices. Beer prices are known to be quite sticky at the retail level; a larger
dataset could show if this exists further up the supply chain and across individual
varieties or tradenames.

There is potential for the new price posting system to affect brewery prices by virtue
of more complete information. All breweries and wholesalers, as opposed to those that
have compiled and used expensive retail price data in the past, can now easily view
their competitors’ prices. As we have illustrated, large brewers have likely only been
those that have participated in pricing-to-market. The new ease of access to pricing
has the potential to increase regionally-specific competition. Indeed, the authors’ dis-
cussions with California brewers suggest that this has already begun to occur. With a
long enough time period, while accounting for inflation, researchers could determine
if this new open data source is pro- or anti-competitive. Additionally, researchers could
utilize this data to investigate the effect of mergers and acquisitions on pricing and dis-
tribution reach, along with other shocks to the broader economy such as exchange rate
passthrough or tariffs on inputs like aluminum.

Combining the new price posting dataset with brewery and local demograph-
ics, as we have shown here, can now allow for a more granular view of the changes
in pricing and distribution strategies for breweries. Over time, these changes may
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become more open for review. For instance, small breweries generally always begin
by self-distributing their beer very close to their production facility. As they grow,
there becomes a point where it is no longer manageable to self-distribute to enough
accounts to cover volume; that is, economies of scale for distribution companies kick
in, and it makes sense for the brewery to no longer self-distribute outside their hyper-
local areas. There is potential that we may observe this phenomenon within the price
posting dataset and estimate a production possibility frontier for distribution methods.

Finally, we have focused solely on the new price-posting dataset being created in
California; however, it is not unique in providing open access to granular data regard-
ing brewery prices. Other states, like Florida, compile similar datasets, offering the
potential to expand this analysis and the suggested avenues of inquiry across very
diverse geographic locations. Even further, combining other states’ postings could
allow for impact analysis of differing regulatory environments.
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Cleaned data and instructions can be found on the personal website of Matthew T. Cole.

References

Abadie, A., Athey, S., Imbens, G. W., and Wooldridge, J. M. (2023). When should you adjust standard errors
for clustering? Quarterly Journal of Economics, 138(1), 1-35.

Alcoholic Beverage Control (ABC) (2022). Price postings. How often to file prices? California Department
of Alcoholic Beverage Control. Available at https://priceposting.abc.ca.gov/publicPricePosts.

Alviarez, V., Head, K., and Mayer, T. (2021). Global giants and local stars. Inter-American Development
Bank, Working Paper No. 1149, June. Available at https://publications.iadb.org/en/global-giants-and-
local-stars-how-changes-brand-ownership-affect-competition.

Anderson, K. (2023). The emergence of lower-alcohol beverages: The case of beer. Journal of Wine Economics,
18(1), 66-86.

Back, R. M, Liu, X., Niklas, B., Storchmann, K., and Vink, N. (2019). Margins of Fair-Trade wine along the
supply chain: Evidence from South African wine in the US market. Journal of Wine Economics, 14(3),
274-297.

Burgdorf, J. (2019). Impact of mandated exclusive territories in the US brewing industry: Evidence from
scanner level data. International Journal of Industrial Organization, 63, 376-416.

Doan, M. P, and Sercu, P. (2021). Merging one’s way to the top: AB Inbev versus Heineken. Journal of Wine
Economics, 16(1), 32-55.

Elzinga, K. G. (2011). The US beer industry: Concentration, fragmentation, and a nexus with wine. Journal
of Wine Economics, 6(2), 217-230.

Elzinga, K. G., Tremblay, C. H., and Tremblay, V. J. (2015). Craft beer in the United States: History, numbers,
and geography. Journal of Wine Economics, 10(3), 242-274.

Goldberg, P,, and Hellerstein, R. (2013). A structural approach to identifying the sources of local currency
price stability. Review of Economic Studies, 80(1), 175-210.

Hart, J. (2018). Drink beer for science: An experiment on consumer preferences for local craft beer. Journal
of Wine Economics, 13(4), 429-441.

Hellerstein, R. (2008). Who bears the cost of a change in the exchange rate? Pass-through accounting for the
case of beer. Journal of International Economics, 76(1), 14-32.

Helpman, E., Melitz, M., and Rubinstein, Y. (2008). Estimating trade flows: Trading partners and trading
volumes. Quarterly Journal of Economics, 123(2), 441-487.

Huffaker, R., and Fearne, A. (2019). Reconstructing systematic persistent impacts of promotional marketing
with empirical nonlinear dynamics. PloS One, 14(9), €0221167.

McCullough, M., Berning, J., and Hanson, J. L. (2019). Learning by brewing: Home-brewing legalization and
the brewing industry. Contemporary Economic Policy, 37(1), 25-39.

ssaud Ausiaaun abpuquied g auljuo paysiiand Le'€z0zaMl/2L01°0L/BI0"10p//:sdny


https://priceposting.abc.ca.gov/publicPricePosts
https://publications.iadb.org/en/global-giants-and-local-stars-how-changes-brand-ownership-affect-competition
https://publications.iadb.org/en/global-giants-and-local-stars-how-changes-brand-ownership-affect-competition
https://doi.org/10.1017/jwe.2023.31

Journal of Wine Economics 225

Miller, N. H., Sheu, G., and Weinberg, M. C. (2021). Oligopolistic price leadership and mergers: The United
States beer industry. American Economic Review, 111(10), 3123-3159.

Rojas, C., and Peterson, E. B. (2008). Demand for differentiated products: Price and advertising evidence
from the US beer market. International Journal of Industrial Organization, 26(1), 288-307.

Staples, A. J., Reeling, C. J., Olynk Widmar, N. J., and Lusk, J. L. (2020). Consumer willingness to pay for
sustainability attributes in beer: A choice experiment using eco-labels. Agribusiness, 36(4), 591-612.

Volpe, R., McCullough, M., Adjemian, M. K., and Park, T. (2016). Beer-purchasing behavior, dietary quality,
and health outcomes among US adults. Journal of Wine Economics, 11(3), 436-464.

Appendix

California Price Posting Data:

Manufacturer: the parent company name of the brewery that manufactured the beer
Trade Name: the name of the manufacturing brewery

Product Name: the name of the beer sold

Package Configuration: 1 keg, 6 x 4 packs, 24 loose, etc.

Product Size: the size of each individual unit within the package configuration, for example, 15.5-
gallon, 16-ounce, 12-ounce, etc.

Container Type: keg, glass bottle, aluminum can, etc.

County: the county of the buyer

Prices To: the buyer of the beer; wholesaler, federal enclave, retailer, manufacturer
Receiving Method: either free on board (FOB) or delivery

Price: the price of the package configuration sold in US dollars

. Container Charge: the price of a container charge, if applicable, in US dollars
. Licensee: the business licensee posting the information
. Submitted Date: the date the price was posted

Effective Date: the date the price was effective, depending on if it was a new price posting or an
amended price

. Active: whether the posting is active or old

Cite this article: Cole, MT., and McCullough, M. (2024). California beer price posting: An exploratory anal-
ysis of pricing along the supply chain. Journal of Wine Economics 18(3), 205-225. https://doi.org/10.1017/
jwe.2023.31
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