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Abstract

The U.S. and global beer industries include a great many smaller-scale craft breweries supply-
ing numerous differentiated products as well as a few macro-breweries with less diverse beer
portfolios. The craft and macro segments of this industry have become quite distinct, with
little substitutability between the two types of beer. Furthermore, since the early 2000s the
craft segment has realized consistent growth whereas large breweries have seen a steady
decline in sales. Macro-breweries have responded by acquiring smaller breweries to capture
a share of the craft market. This study implements an experimental approach to measure con-
sumers’ willingness to pay (WTP) for locally produced and independently owned beer.
Regression analysis clearly indicates that consumers prefer locally owned and independently
produced beer, and how much they are willing to pay for those attributes. (JEL
Classifications: D12, L66)
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I. Introduction

The craft brewing industry has grown rapidly during the 21st century, as has the
number of breweries, imposing economic pressure on traditional breweries. The
Brewers Association (2018a) defines a craft brewery as one producing 6 million
barrels of beer or less annually, not being 25% or more owned by a non-craft
alcohol industry member, and brewing the majority of its total beverage alcohol
volume from traditional or innovative brewing ingredients. In 2017, craft sales
amounted to $26.0 billion, accounting for 12.7% of U.S. beer sales volume and
23.3% of sales value. Larger breweries have acquired craft breweries in recent
years to capture a share of the growing craft beer segment and negate their
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diminishing sales—for example, in 2015 Constellation acquired Ballast Point
Brewing Company for $1 billion and Heineken acquired 50% of Petaluma-based
Lagunitas for an undisclosed sum.

In this study, I seek to determine how consumers’ willingness to pay (WTP) for beer
changes with their knowledge of whether or not a product is independently and locally
produced. I implement a choice experiment in which each participant’s initial and
uninfluenced selection is compared with ten other beers chosen at random from a
bar’s tap list. By structuring the experiment in such a way that consumers may
switch from their original selection, I elicit realistic consumer responses. I am able to
estimate consumer valuation of beer characteristics and identify self-sorting into differ-
ent beer style and price segments. Using hedonic analysis and fixed effects modeling of
the resulting data, I find that consumers prefer local and certified independent craft beer.

II. Experimental Design

The experiment was similar to that of Gustafson, Lybbert, and Sumner (2016) who
estimated consumer valuation of wine varieties and appellations. The Becker-
DeGroot-Marschak (BDM) (Becker, DeGroot, and Marschak, 1964) method was
used to elicit accurate WTP from participants. After they made an initial selection,
participants were told they had a chance to receive a discount of up to $2.00 on their
beer purchase. They were asked to state their WTP for each of ten alternative beers.
They were told that each of those ten alternative beers will be assigned a randomly
selected experimental price that is up to $2.00 below its actual price and that, at the
end of the experiment, one of those ten beers will be selected at random and the par-
ticipant’s WTP will be compared to the experimental price for that beer. If their
WTP for that selected beer was higher than the experimental price, the participant
was issued a coupon to purchase that beer at the experimental price. This approach
incentivized honesty for two reasons: (1) If individuals overstated their WTP, they
may be issued a coupon for a beer that they would not wish to purchase at the exper-
imental price. (2) If they understated their WTP, they may miss the opportunity to
receive a discount for a beer they were actually willing to purchase.

To encourage participation, each participant was given a beer tasting glass embla-
zoned with the slogan: “I drink beer for Science.” The gift of the glass was used as a
lower cost extrinsic motivation tool, not as a monetary reward, and its message pro-
vides intrinsic and image motivation. Individuals have the feeling they are assisting
scientific research, and they receive a token to show their peers what they have done.
Research has shown that intrinsic motivation can be sufficient for incentivizing
research participants (Smith and Walker, 1993), that the context in which a partici-
pant is selected to participate can be as important as the incentive (Levitt and List,
2007), and that the visibility of an individual’s contribution can be motivating
(Ariely, Bracha, and Meier, 2009). Additionally, Heyman and Ariely (2004) found
that gifts can be more effective than monetary incentives in motivating participants.
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The experiment was carried out at the “University of Beer” in Davis, California, a
bar that exclusively sells beer and cider, boasting a selection of 60 products on tap.
Individuals were approached at random, usually before or after they ordered their
first drink, told of the experiment, and invited to participate. A detailed explanation
of the experimental procedure can be found in the Appendix.

III. Data

I collected data from 301 unique participants, combining for 3,311 total observations
of WTP (i.e., 11 observations per participant; 3,299 observations were useable for
analysis). Table 1 provides descriptive statistics for the initial beer choice participants
made during the experiment. The University of Beer categorizes available beer into
six primary groups: Belgian, Cider, IPA, Light & Other, Sour, and Stout. IPAs con-
stituted the largest share of initial picks, totaling 104 instances, 34.6% of the initial
choices. This share corresponds with the finding from the Brewers Association
(2018b) that IPA constituted 3.1% of the total beer market volume, but 33% of
craft beer volume. Style choices provide some evidence that the preferences of the
sample may be representative of the average craft beer consumer. Details pertaining
to participants can be found in the Appendix.

Figure 1 shows the distribution of WTP for beers considered to be local versus
nonlocal, as well as the original selections of the participants. The distribution of
the WTP for the initial choice is clearly offset to the right of the other distributions,
whereas the distributions of WTP for local and nonlocal beers are quite similar. The
distribution of WTP for local beer appears to be slightly to the right of that for non-
local beer, but econometric analysis is necessary to determine if the difference is eco-
nomically and statistically significant. The figure reflects what consumers identify as
local, not what is geographically local to the place where the experiment is carried
out. Figure 2 breaks down the origin of “local” beers, illustrating the flaw of assum-
ing a universal definition. Participants identified beers from across the country and
even internationally as being local. Some of the categorization can be attributed to
individuals having moved to the area from other locations, but it is likely that some
individuals were simply incorrect as to the home of some breweries. Regardless of
whether or not the consumer correctly identifies a beer as being local, the belief
that it is local may influence WTP.

IV. Model

An econometric approach is used to determine the effects on WTP of the character-
istics of both the participating consumers (j) and the beers they assessed (i). The tap
price of the beer (pricei) is regressed on measures of beer-specific attributes including
alcohol content (ABVi) in % alcohol by volume, a categorical beer rating (ratei),
and beer-specific fixed effects (beeri). Indicator variables are included that denote
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whether beer i was the initial selection (initi), if it was considered local by participant
j (localij), and if information was provided to the participant on the acquiring
company or type of ownership (ownij). See Table 2 for summary variables.

Table 1
Initial Beer Choice Summary

Style(Count)
Location
(Count)

Ownership
(Count) ABV (%) Price ($)

IPA 104 California 188 Craft 215 Mean 0.072 Mean 7.31
Light & Other 72 Oregon 38 Import 34 Minimum 0.025 Minimum 4.00
Stout 38 Belgium 26 Non-brewery 25 Maximum 0.130 Maximum 12.00
Cider 33 Colorado 14 Constellation 15
Sour 28 Germany 8 MillerCoors 7
Belgian 26 Other 27 Heineken 5
Total 301 301 301

Notes: Style categories are defined by the University of Beer; any beer that does not classify as IPA, Stout, Cider, Sour, or Belgian, is in the
“Light & Other” category. There are 301 participants.

Source: Author created using experiment data.

Figure 1

Distribution of WTP for Local, Nonlocal, and Original Selections

Notes: Beers are considered to be local if identified as such by the participant.
Source: Author created using experiment data.
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To discern if there is heterogeneity in the valuation of characteristics, a beer knowl-
edge variable (knowj) is interacted with the ownership treatment variable:

WTPij ¼ βoinitij þ βl localij þ
XQ

q¼1

βqownij þ βkknowj þ
XQ

q¼1

βqkownij � knowj

þ
XB

b¼1

βbbeeri þ βvABVij þ βrrateij þ eij : ð1Þ

The knowledge variable is determined by a quiz at the end of the experiment in which
consumers identify breweries as being craft or not.

Individual-specific fixed effects are included to control for participant-specific
variation, such as self-sorting into price segments, price anchoring, and other
unobserved characteristics. Consumers may also sort into style segments. For
example, a participant who originally chose an IPA may not be willing to
consume sour beers, and this would be reflected in their WTP. To account for
potential style sorting, an indicator variable signifying if a beer is the same
style as the original choice (sortij) is introduced and interacted with the local indi-
cator and ownership treatment variables in Equation (2a). To allow for price

Figure 2

Count of Local and Nonlocal Beers, by State and Country

Notes: Beers are considered to be local if identified as so by the participant.
Source: Author created using experiment data.
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sorting, the knowledge variable is dropped in favor of individual fixed effects in
Equation (2b).

WTPij ¼
XL

l¼1

βl localij þ
XQ

q¼1

βqownij þ
XB

b¼1

βbbeeri þ βvABVij þ βrrateij

þ βoorigij þ βkknowj þ
XQ

q¼1

βkqownij � knowj þ βmsortij

þ
XL

l¼1

βlmlocalij � sortij þ
XQ

q¼1

βqmownij � sortij þ eij : ð2aÞ

WTPij ¼
XL

l¼1

βl localij þ
XQ

q¼1

βqownij þ
XB

b¼1

βbbeeri þ βvABVij þ βrrateij

þ βoinitij þ βnIj þ βmsortij þ
XL

l¼1

βlmlocalij � sortij

þ
XQ

q¼1

βqmownij � sortij þ eij ð2bÞ

Table 2
Summary of Drawn and Initial Beers

Style (Count) Size (Count) Local (Count) Ownership (Count)

IPA 1,226 Pint 2,439 Not Local 2323 Unknown 1,582
Light & Other 1,019 10 oz. 728 Local 675 Craft 1,086
Stout 389 6 oz. 94 First Beer 301 MillerCoors 223
Cider 287 8 oz. 38 Import 109
Sour 195 Constellation 105
Belgian 183 Heineken 88

Mahou San Miguel 61
Non-brewery 45

Total 3,299 3,299 3,299 3,299

Rating (Count) ABV (%) WTP ($)

High 727 Mean 0.070 Mean 6.03
Medium 226 Minimum 0.025 Minimum 0.00
Local 319 Maximum 0.130 Maximum 12.00
None 2,027
Total 3,299

Notes: Style categories are defined by the University of Beer; any beer that does not classify as IPA, Stout, Cider, Sour, or Belgian, is in the
“Light & Other” category. There are 301 participants and 3,311 observations, but only 3,299 observations were used in the analysis.
“Unknown” ownership indicates that the participant was in the control group. “Non-brewery” ownership only occurred for ciders.

Source: Author created using experiment data.
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V. Results

Estimation results from Equations (1), (2a), and (2b) are provided in the first, second,
and third columns, respectively, of Table 3. The comparison of the results from
Equations (1) and (2a) highlights the importance of controlling for consumer
sorting into style categories. Equation (2b) is the preferred model, demonstrating sig-
nificant changes in parameter estimates when controlling for consumer sorting into
price categories. However, this model precludes analyzing the effect of consumer
knowledge about craft beer on WTP. Results from Equation (2b) are the primary
focus of discussion in this section, but the parameter estimates that relate the knowl-
edge to certified craft beer in Equation (2a) are also discussed.

The marginal attribute price of being the customer’s original selection is positive
and statistically significant, increasing WTP by $0.96. Consumers likely chose their
preferred beer as their initial selection, so this result is unsurprising. The category
sorting variable is statistically significant, increasing WTP by beer in the same cate-
gory as the initial selection by $1.27. This result suggests that the participants have
preferred styles, and that they heavily discount beers outside of that style. The coeffi-
cient for beer identified as local is also positive and statistically significant, increasing
WTP by $0.45. However, this premium is diminished when accounting for category
sorting. The parameter for local beer that is in the same category as the initial selec-
tion is negative and statistically significant, decreasingWTP by $0.37. Although con-
sumers exhibit a preference for local beer, the style of the beer is more important.
Within consumers’ preferred style, the premium for local is insignificant. However,
when choosing beer outside of this style, the local attribute has a significant value.
The same relationship exists for certified craft beer. The premium is statistically sig-
nificant, increasing WTP by $0.57. However, craft beer within the participant’s pre-
ferred style is discounted by $0.44, negating the premium.

There are no absolute discounts associated with beers owned by a non-craft
brewery. The parameters for Constellation, Heineken, import, and non-brewery
are statistically insignificant. Beer owned by Mahou San Miguel or MillerCoors
actually attract statistically significant premiums of $0.91 and $0.44, respectively.
However, when a beer is in the same category as the initial selection, ownership
by a non-craft brewery results in net discounts for some companies. Beers from
Constellation, Heineken, and MillerCoors, which are the same style as the partici-
pant’s original selection, are significantly discounted by $0.72, $1.04, and $0.86,
respectively. Although consumers do not discount all beers produced by these com-
panies, they devalue beers produced by these companies within their preferred style.

In Equation (2a), the base effect from the knowledge variable is negative and stat-
istically significant, decreasing WTP by $0.12 per point scored on the end-of-exper-
iment quiz. Knowledgeable participants are willing to pay less for beer are on
average, but they place a premium on craft beer. The parameter estimate for craft
beer is statistically insignificant, but there is a statistically significant premium for
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Table 3
WTP for Local and Acquired Beer Controlling for Category Sorting

Variable Equation (1) Equation (2a) Equation (2b)

First 1.295*** 0.967*** 0.958***
(0.105) (0.105) (0.128)

Local 0.254*** 0.543*** 0.451***
(0.091) (0.173) (0.148)

Craft −0.020 0.280 0.573***
(0.128) (0.215) (0.181)

Constellation −0.164 0.237 0.449
(0.323) (0.390) (0.312)

Heineken −0.268 0.541 0.314
(0.422) (0.501) (0.424)

Import −0.707** −0.321 0.202
(0.307) (0.467) (0.431)

Mahou 0.278 1.006* 0.908**
(0.500) (0.553) (0.458)

MillerCoors −0.294 0.146 0.439**
(0.224) (0.244) (0.214)

Non-brewery 0.465 −0.916 −0.627
(0.458) (0.705) (0.569)

ABV 7.688* 7.933** 8.064**
(3.976) (3.953) (3.329)

Knowledge −0.116*** −0.115***
(0.026) (0.025)

Craft*Knowledge 0.100*** 0.093***
(0.036) (0.036)

Constellation*Knowledge 0.096 0.068
(0.074) (0.072)

Heineken*Knowledge 0.145 0.148
(0.110) (0.107)

Import*Knowledge 0.079 0.081
(0.062) (0.064)

Mahou*Knowledge 0.132 0.142
(0.970) (0.104)

MillerCoors*Knowledge 0.108* 0.105*
(0.057) (0.056)

Non-brewery*Knowledge −0.017 0.214
(0.180) (0.160)

Sort 1.161*** 1.273***
(0.155) (0.135)

Local*Sort −0.450** −0.373**
(0.199) (0.166)

Craft*Sort −0.355 −0.442**
(0.218) (0.187)

Constellation*Sort −0.539 −0.715**
(0.410) (0.334)

Heineken*Sort −1.422*** −1.037**
(0.536) (0.463)

Import*Sort −0.435 −0.667

Continued
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craft beer of $0.10 per knowledge point. Average consumers do not value craft beer
differently from non-craft, but those with more knowledge of craft beer increasingly
value the attribute.

VI. Conclusion

Choice experiments using the BDM method can be used to elicit accurate estima-
tions of WTP without confounding supply and demand side effects by proposing
non-hypothetical choices and incentivizing truthful responses. In this study, such
an approach was used to determine WTP for local versus nonlocal beer, as well as
certified independent craft beer versus beer produced by non-craft breweries.

No universal definition of “local” was adopted for the analysis. Instead, partici-
pants identified which beers they perceived as local at the end of the experiment.
Local could refer to an individual’s current location or hometown; furthermore,
an individual’s definition could refer to a small region or encompass multiple
states. Regardless, consumers exhibited preferences for local beer across all models
in the study. The marginal attribute price for local ranged between $0.25–$0.54,
but the premium was lower for beer in the same category as the participant’s original
selection. The result suggests that consumers prefer local beer, but the premium for
local beer is more significant for beer outside the consumers’ preferred styles. For
example, an IPA lover is indifferent between a local and non-local IPA. He does
not always drink sour beer, but when he does, he prefers local sour beer.

Several breweries have been purchased by large companies over the past few years,
sparking outrage among craft beer enthusiasts. Ratings for acquired beers drop after
acquisitions, and numerous angry threads can be found throughout popular online
beer forums. However, my results suggest that this discontent is not universal.
When I incorporate participant knowledge into the estimation, the premium for

Table 3
Continued

Variable Equation (1) Equation (2a) Equation (2b)

(0.515) (0.485)
Mahou*Sort −1.286** −0.777

(0.578) (0.478)
MillerCoors*Sort −1.129*** −0.859***

(0.329) (0.279)
Non-brewery*Sort 1.894*** 1.228**

(0.710) (0.579)

Fixed effects Beer, rating Beer, rating Beer, rating, individual
R2, F 0.14, 4.42 0.16, 5.07 0.45, 6.94

Notes: *** Denotes significance at 1%, ** at 5%, * at 10%. Numbers in parentheses denote standard errors.

Source: Author created using experiment data.
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certified craft beer is significantly positive only for consumers with greater knowl-
edge of craft beer. When I control for consumer sorting into price and style catego-
ries, the marginal attribute price for certified craft beer is significantly positive only
for beer outside of a participant’s preferred style category. Additionally, there is no
significant discount associated with any of the beers acquired by non-craft breweries.
However, there are significant discounts for some companies when an acquired beer
was in the same style category as the participant’s original selection. WTP may not
be lower for acquired beer in general. However, for example, if a consumer prefers
stouts, their WTP may be higher for a stout produced by a craft brewery than a
brewery owned by a larger company. In general, consumers prefer local beer, but
consumer preferences for craft versus acquired beer depend on consumer knowledge,
the style of the beer, and the brewery’s parent company.
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Appendix

A1. Experiment Procedure

The participants were instructed to decide which beer they fully intended to purchase
next, but to wait for more instructions before ordering the drink. The following
details the systematic procedure for the experiment once an individual agreed to
participate.
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1. The participant is brought to a computer in the backof the bar to avoid influence
or scrutiny from other patrons, because the presence of others can influence a
participant’s stated preferences (List et al., 2004).

2. Participants begin by providing basic demographic data and information about
their beer drinking habits, and any history of rating beers, brewing, or beer-
related education.

3. The researcher provides and reads instructions for the experiment. The partici-
pant then practices one or more rounds of the experiment, until the individual is
comfortable with proceeding.

4. At this point the choice experiment begins. The participants are divided into three
random groups, to be given different information about the beers they will be
assessing. Twenty-five percent of the participants are selected at random, to be
given complete information about the beer’s alcohol content, rating, brewery
location, and ownership; 25% are selected at random to be provided no additional
information; and the remaining 50% are provided some pieces of information,
with some randomization of the details.

5. Each participant is asked to assess ten alternative beers, one beer at a time. These
ten beers include three beers produced under ownership of a large company, three
craft beers from California, and four other craft or imported beers. As much as
possible, the ten alternative beers are selected to have characteristics in common
with the initial choice; and in a similar price range. The price of the beer initially
chosen, as well as any information provided on the bar’s tap list, are provided on
the screen at all times for comparison. The alternative beer has no price listed,
instead there is a scroll bar for the participant’s WTP. Participants move the
bar to the price at which they are indifferent between the original and alternative;
the scroll bar is in increments of $0.25, and the starting position is set to that of the
originally selected beer. When participants have determined their WTP, they press
a confirmation button to move on to the next beer.

6. After the ten beers have been assigned a WTP, the participant completes a quiz
and an exit survey. The quiz asks the participant to identify the home state (or
indicate that it is an import) of each of the beers they assessed, and to go through
a list of 20 breweries and identify each of them as craft or non-craft to the best of
their knowledge. The survey then prompts the participant to define “local” and
to identify which of the beers from the experiment was local by that definition.

7. The computer then displays the discounted experimental price of one of the ten
alternative beers, selected at random, and the participant’s stated WTP. If the
WTP is higher than the experimental price, the participant is issued a coupon
to buy the beer at the experimental price. Otherwise, the participant receives a
$2.00 coupon for their original selection. In either case, the beer to purchased
and its discounted price are written on the coupon, and the participant may
return to the bar to buy their beer. At this point, to conclude the interview,
the participant receives the complimentary tasting glass.
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A2. Consumer Demographics

Table A1 summarizes a few key demographic characteristics of the participants in the
experiment. The median income falls in the range of $20,000−$34,999, and the median
age is 26. Julia Herz (2016) from the Brewers Association states that Millennials com-
prise 57% of weekly craft beer drinkers, thus, in general, the age and income of the
sample appear to be representative of craft beer drinkers. Herz (2016) also states in
the same article that only 25% of weekly craft beer drinkers are women, whereas the
sample used in the present study is comprised ofmore than 40%women, which suggests
that women might be overrepresented in the sample. However, other market research
has reported significant growth in the share of women among craft beer drinkers;
a 2016 report from Craft Brewing Business cites women as composing 32% of the
craft beer market according to a Nielsen Report, and suggests that this share may be
growing. Small Business Development Center Network (2018) cites women as account-
ing for 40% of craft beer consumers. The sample used in this study, therefore, may over-
represent women compared with the market as a whole, but it is also possible that the
sample reflects the trend of women consuming more craft beer. Furthermore, reflecting
the racial composition of the Davis population, the sample is skewed towards
Caucasians and Asians, leaving African Americans (1.3% of the sample) and
Hispanics (12% of the sample) underrepresented. Herz (2016) states that African
Americans and Hispanics encompass 10 and 21% of weekly craft beer drinkers,
respectively.

Craft beer consumption habits of the participants are summarized in Table A2.
Participants typically consume craft beer regularly; the median individual spends
$20.00 per week on beer on average. The participants are also primarily craft beer
consumers; 35.2% claim that the majority of beer they consume is craft beer and
29.6% state that the only beer they consume is craft beer. To identify individuals
who may be more knowledgeable about craft beer, participants were asked: “Do

Table A1
Demographics Summary

Income (%) Age Sex (%) Ethnicity (%)

< $20,000 31.9 Mean 30 Male 56.5 Caucasian 73.2
$20,000−$34,999 21.3 Median 26 Female 41.9 AfricanAmerican 1.3
$35,000−$49,999 10.1 Minimum 21 Nonbinary 1.7 Hispanic 12.0
$50,000−$74,999 12.6 Maximum 75 Asian/other 14.0
$75,000−$99,999 7.0 multiracial 6.0
$100,000−$124,999 5.3
$125,000−$149,999 5.3
>=$150,000 5.6

Notes:Compared to the average craft beer drinker, the experiment sample has a slightly lower income and age on average, and is comprised of
more females, Caucasians, and Asians. Income, age, and gender differences fit with trend of changing composition of craft beer drinkers;
racial differences conform with the Davis population.

Source: Author created using experiment data.
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you post beer ratings?,” “Are you a certified Cicerone?,” and “Are you a brewer?” The
answers reveal that 13.3% post beer ratings, 3% are certified Cicerones, and 11%
brew beer either at home or professionally.

A3. Additional References

Craft Brewing Business. (2016). Understand the age and changing demographics of
craft beer drinkers (then market properly). Accessed May 15, 2018, https://www.
craftbrewingbusiness.com/featured/understand-age-changing-demographics-craft-beer-
drinkers-market-properly/.
Herz, J. (2016). Today’s craft beer lovers: Millennials, women, and Hispanics.
Accessed May 15, 2018, https://www.brewersassociation.org/communicating-craft/
understanding-todays-craft-beer-lovers-millennials-women-hispanics/
List, J. A., Berrens, R. P., Bohara, A. K., and Kerkvliet, J. (2004). Examining the role
of social isolation on stated preferences. American Economic Review, 94(3), 741–
752.
Small Business Development Center Network. (2018). Brewery business 2018.
Accessed May 15, 2018, http://www.sbdcnet.org/small-business-research-reports/
brewery-business-2018.

Table A2
Beer Habits and Experience

Expenditure/Week $ Craft vs. Macro %
Posts
Ratings % Cicerone % Brewer %

Mean 29.23 None 2.7 Yes 13.3 Yes 3.0 Professional 1.0
Median 20.00 Not much 11.3 No 86.7 No 97.0 Home 10.0
Minimum 0.00 About half 21.3 No 89.0
Maximum 500.00 Most 35.2

All 29.6

Notes: The majority of the sample consumes mostly or entirely craft beer as opposed to import or macro beer. ACicerone has certified knowl-
edge of beer and beer service as well as competence in identifying beer by taste.

Source: Author created using experiment data.
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