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Abstract

This paper analyzes liquor consumption changes from COVID-19. Our
data set contains bar/restaurant, and retail liquor sales by month in the state
of Idaho. We estimate aggregate changes in wholesale and retail sales for both
rural and urban areas. We find, controlling for persistent seasonal fluctuations
in liquor consumption, that retail liquor sales surged during height of the
COVID-19 shutdown (March, April and May of 2020) at the same time that
bar and restaurant sales declined. As bars and restaurants started opening
back up in June, July, and August of 2020, bar and restaurant sales recovered
to pre-pandemic levels while the increased retail sales persisted statewide.
However, some substantial differences were seen the response between urban
and rural areas.
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Introduction

One of the many effects of the COVID-19 pandemic was that liquor consumption
increased. We use a data set of all liquor sales in the state of Idaho to identify how
much liquor consumption increased, what types of liquor increased, and how persis-
tent that change was for both rural and urban areas. For example, since COVID-19
caused a dramatic downward shift in consumption from wholesale (restaurants and
bars) due to availability, this mitigates the effects of the increase in retail sales. We
compare the magnitude of these changes in demand. Furthermore, there may be
differences in the ethanol levels, or other characteristics, once the shifts in consump-
tion occurred. We also analyze how persistent these changes were once wholesale
consumption rebounded.

While liquor stores remained open throughout 2020, many restaurants were
closed or faced restrictions. According to Chetty et al. (2020), the first case of
COVID-19 in the United States was reported on January 20th, 2020. The state
of Idaho issued a stay-at-home order on March 25th that closed all non-essential
businesses, including restaurants for in-person dining and all bars. This changed
consumer spending dramatically. Figure 1 shows the changes in spending for both
grocery stores and restaurants/hotels. The figure shows that there was first a
large increase in consumer spending quickly followed by sharp decrease in restau-
rant /hotel spending. While these two shifts were mitigated, there was a persistent
effect on both types of spending. Idaho then began reopening select businesses on
May 1st. On June 24th, the Idaho governor re-closed select businesses (e.g. bars)
on a regional basis (the city of Boise, Idaho’s largest city was affected). Chetty
et al. (2020) find that retail food sales in Idaho spiked over 60% in late March 2020
and remain over 20% higher through October 2020. Conversely, restaurant and

hotel sales dropped over 60% in Idaho by the beginning of April 2020 and remained



almost 20% lower through October 2020 (figure 1). Using a highly detailed data set
of liquor sales in the state of Idaho, we intend to provide some more insights into
retail and bar/restaurant sales of one component of the broader food consumption
impacts of COVID-19.

Idaho is one of seven states that restrict liquor sales to state run liquor stores
(Watson et al. 2020). Furthermore, Idaho requires that all liquor sales, both retail
and wholesale to bars and restaurants, go through a state licensed liquor store.
Because of this, all liquor sales, whether they are for at-home or away-from-home
consumption, are recorded by the state and available in the data set.

With this data set, we are able to test few a few hypotheses. First, we can
see what the overall effect of COVID-19 and the lock-downs was on liquor demand
while controlling for year and seasonal effects. Second, we can see how persistent the
changes in demand were over time. Third, we can estimate how much of the changes
in demand are due to anxiety from nearby COVID cases, income/employment, or
other shifts in demand. Fourth, we see if there are differences in the effects of
COVID between retail and wholesale demand. Fifth, we analyze any differences

between urban and rural ares in these outcomes.

Literature Review

There is a sizeable literature on the demand for liquor across many countries (Sel-
vanathan 2017), and much of it focuses on the price elasticity and substitution be-
tween beer and wine (Baltagi and Griffin 1995; Gallet 2007; Fogarty 2010). Other
studies investigate the relationship between the economy and demand for alcohol.
Some studies find a positive relationship between the economy and alcohol demand
(Cotti et al. 2015) while others find a negative relationship for individuals if they

suffer large economic losses (Mulia et al. 2014).



Research suggests that actual sales transactions are ideal for liquor demand
studies since using tax revenues can be an unreliable source for quantity and prices
(Young and Bielinska-Kwapisz 2003; Ruhm et al. 2012). This paper utilizes actual
sales from the state of Idaho so that any changes in prices and quantities can be
detected. This data set also allows us to control for variables such as the type of
liquor and any regional effects, as well as find differences in effects from the economy
or beer/wine substitutes.

COVID-19 and the associated regulations have certainly influenced the con-
sumption of many types of food. Many commodities, such as potatoes, dairy, eggs,
and meat, have seen dramatic swings in demand. COVID-19 has influence prices
for fruits and vegetables (Richards and Rickard 2020), the meat sector (McEwan
et al. 2020), and hogs (Zhang et al. 2020). While perhaps not always the case, some
of these changes in prices were influenced by changes in the supply chain (Lusk
et al. 2020; Reardon et al. 2020; Gray 2020), and some of the supply chain changes
may be long term (Hobbs 2020). Furthermore, there seemed to be a shift towards
“comfort foods” (Chaudhuri 2020), which seems to apply to liquor.

The effects of COVID and the responses to COVID have shown to be different
in rural and urban areas (Peters 2020; Summers-Gabr 2020; Souch and Cossman
2020). Using our data set we are able to research differences between changes in
demand in rural vs urban areas. Although COVID cases arrived into different areas
at different times, we are able to control for this using COVID cases in the county
as a control variable.

We intersect these areas of the literature by estimating changes in demand for
liquor. We also estimate the substitution between liquor and beer/wine as well
as the relationship between the economy and the demand for liquor. However, we
focus on the shifts in demand from COVID-19 and find the differences between

rural and urban consumers. We also discuss how these changes may be due to the



availability restaurants, similarly to a change in the supply chain.

Data

The data for this analysis was obtained from the Idaho State Liquor Division (ISLD)
for all monthly sales of a given unique bottle of liquor at all 186 liquor stores in
Idaho from January 2007 through August 2020. The data include the month, store,
liters sold, price, liquor type, and proof (alcohol content) of the liquor. The data set
is novel in the sense that it includes monthly sales of every unique bottle of liquor
in the state of Idaho with both retail and wholesale sales tracked separately. Idaho
is a state where all liquor sales, both retail sales to consumers and wholesale sales
to bars and restaurants must go through a state licensed liquor store. Therefore our
data set represents the entire market for liquor in the state of Idaho. We aggregate
the unique bottles of liquor into 58 types of liquor using type codes provided to
us by the ISLD. These type codes include fairly detailed categories such as single
malt Scotch whisky, blended Scotch whisky, domestic gin, imported gin, bonded
bourbon, blended bourbon, etc.

One complicating issue is that no data is reported if a bottle of that type is not
sold at a specific store in a given month. We also removed any sale that is less than
.2 liters from the data set to get rid of very small bottles which we considered to
be a different market than standard bottles. Therefore, our data are truncated at
0.2 liters and OLS regression is not appropriate. To overcome this limitation we
employ a truncated regression which we will detail in the model section.

Other variables of interest include a count of new COVID-19 cases in each county
obtained from the U.S. Centers for Disease Control (CDC) to test the effect of rising
COVID-19 cases on the quantity of liquor demanded, the county unemployment

rate obtained from the U.S. Bureau of Labor Statistics (BLS) to control for income



effects, and consumer price indexes for both beer and wine obtained from the U.S.
Bureau of Economic Analysis (BEA) to control for the price of substitute goods.

Simply disaggregating the data by month and type of sale (retail/wholesale)
gives us some insight. Figure 2 shows that, as expected, in March of 2020 retail sales
increased dramatically while restaurant sales started to decrease. While January
and February levels were similar to 2018 and 2019, it is clear that changes happened
in March. Retail sales remained high throughout the summer. In April, restaurant
sales were almost non-existent and started to rebound in May. Figure 3 shows this
graphically over a longer trend. While sales are heavily dependent upon month and
show a general upward trend, sales clearly spiked in March of 2020. Figure 4 shows
this effect is even more pronounced for retail sales. Figure 5 shows that restaurant
sales plummeted over this same time period, but did rebound later in the year.

In aggregate, we can say that overall liquor consumption increased increased
14.7% in the months of March through August 2020 as compared to the same
months in 2019. However, liquor sales have increased by an average of 5.3% annually
from 2007 through 2019, therefore we would have otherwise expected sales to have
increased by that amount from 2019 to 2020. After accounting for the expected
increase in sales, liquor sales in 2020 still increased by 8.9%. This overall increase
hides the fact that while retail sales of liquor skyrocketed, wholesale sales of liquor
plummeted. Retail sales from the months of March through August 2020 were 26.8%
higher than those same months in 2019. However, wholesale sales (which comprise
restaurant and bar sales) decreased by 41%. Again, retail and wholesale sales
showed an average annual increase from 2007 to 2019 of 6.4% and 2.2% respectively.
Therefore, the actual increase in retail sales was 19.2% and the decrease in wholesale
sales was 42.3% (table 1).

These results are affected by a multitude of dimensions such as differences in

liquor type (e.g. bourbon versus vodka), other idiosyncratic yearly differences be-



yond COVID-19, county differences, and most germane to this analysis, differences
between urban and rural places. To explore these effects, we will next present a

formal model.

Analysis

Most basically, we are exploring the effects of COVID-19 on the quantity of liquor
demanded. This, however is complicated by the fact that fear, perceptions, and fu-
ture expectations may play as large a role as the actual number of cases in a given
place. Furthermore, the economic shutdowns associated with COVID-19 themselves
create a shift in demand apart from the shift in demand from COVID-19. Therefore,
in addition to including COVID-19 cases by county, we also include county unem-
ployment, and specific month-year dummy variables for February through August
20202 to capture fear and expectations associated with the pandemic that are not
captured by actual COVID-19 cases or the ensuing unemployment effects.

Furthermore, we are not simply interested in the total liquor changes, the unique
richness of our data set enables us to break down liquor sales into retail versus
wholesale sales. Since all liquor sold in the state of Idaho must be mediated by a
state-run liquor store and because surrounding states tend to have more expensive
liquor (Watson et al. 2020), our data set represents nearly all of the liquor sold and
consumed in the state of Idaho. We, therefore, estimate separate models for retail,
wholesale, and total liquor sales.

Lastly, we are interested in differences in COVID-19 impacts between urban and
rural areas. To capture these differences, we create separate statewide, urban, and
rural models. We define urban as the three most populous counties in the state
of Idaho: Ada, Canyon, and Kootenai counties. These three counties represent

roughly half of the population and account for roughly half of the total liquor sales



in Idaho.
All transactions are for a specific type of liquor, at a specific store, in a specific
month from January 2007 through August 2020.

Our model can be expressed as:

Q'I‘jt = f(-PjtaAa BtthaUtvcth)L)Mh}/;hS) (1)

were (),.;; represents the liters sold of in region r (r € urban, rural, statewide),
transaction j (j € retail, wholesale, total) in time ¢t. P represents the own price of
the liquor, A is the percent alcohol of the specific liquor, B is the consumer price
index for beer, W is the consumer price index for wine, U is the unemployment
rate for the county for that month, C' are the number of new COVID-19 cases in
the county, K represent dummy variables specifically for months in 2020 (February
2020,...,August 2020), L are dummy variables for the type of liquor, M are dummy
variables for month of the year, Y is are dummies for the year, and S are dummies
for specific store where the transaction took place.

As stated earlier, our data set do not record sales where there are no transactions
in a given month for that specific type of liquor. Our data also omit any transaction
is not at least 0.2 liters. Therefore we are dealing with a truncated data set at
0.2. The model is then estimated with the truncated maximum likelihood function
presented in Greene (2018) and is estimated in STATA with the ”truncreg” function
and incorporating robust standard errors.

In order to express the results in elasticity for, we take the natural log of all non-
dummy variables except for C'. Because C' is zero for the majority of the months in
the analysis, logging is not possible. We therefore transform this variable using an
inverse hyperbolic sine function. This transformation enables us to still interpret

the coefficient as an elasticity, but it allows for zeros in the data (Burbidge et al.



1988; Layton 2001).

Results

Some results are consistent for all nine regressions. The effect of price on sales is
significant for each analysis, although the magnitude is much smaller for wholesale
sales. For retail sales, the price elasticity for aggregated sales is estimated at -.91
while for wholesale it is estimated at -.19. There is consistently a statistically sig-
nificant effect on the demand for liquor with higher ethanol, however, the direction
of the effect is not always the same. Ethanol are demand are positively correlated
except in the case of rural and aggregate wholesale demand. Ethanol seems to be in
higher demand for urban consumers buying retail. Wine is a statistically significant
substitute for liquor, although the results for beer are mixed and less robust.

As the unemployment rate increases, demand for liquor decreases, implying that
liquor is a normal good. This effect was strongest for wholesale urban demand. This
implies that if the lockdowns caused an increase in unemployment, this would have
a negative effect on liquor sales. Therefore, any increases in liquor are from other
factors than the employment effects.

The number of new COVID-19 cases in the county had very different effects for
retail and wholesale cases. New cases in the county caused an increase in liquor de-
mand for retail sales. At the same time, wholesale sales decreased as cases increased,
presumably due to the fact that restaurants closed down as cases increased. How-
ever, this effect was smaller and not significantly significant in rural areas, meaning
that COVID-19 cases mainly drove down wholesale demand for liquor in urban ar-
eas. The interpretation of this result can be difficult since the number of cases is
associated with both regulation and anxiety that consumers may face. However,

it seems logical that new cases would decrease wholesale and increase retail sales.



Given the size of the estimates and the size of retail vs. wholesale sales, the net
effect is that an increase in the number of local COVID-19 cases increases overall
alcohol consumption. Since, this is apart from statewide dummy variables control-
ling for the month, this may suggest that some of these sales were due to anxiety
from an increase in the number of cases nearby.

The month effects also vary between retail and wholesale, as well as urban vs.
rural. First, the Feb2020 variable is not significant in any of the regressions. Clearly
consumer behavior had not been dramatically changed by February of 2020, but
this non-significance is noteworthy in that there does not seem to be any omitted
factors influencing liquor demand at that time. Aggregate statewide liquor demand
increased starting March and peaked in April and May at a 43.9%.! By August, the
month indicator variables for overall sales was not significant. However, in Urban
areas, the increase in demand for liquor was shorter lived, as only the April and
May indicator variables were significant. This might be offset by the fact that there
were higher levels of COVID-19 cases in urban areas. In the estimations of the
retail sales, the statistical significance of the month indicator variables is similar,
however the increase in demand peaked in April at 69.4%.

For wholesale demand, effects varied widely by urban and rural areas. This may
be due to differences in restrictions. Rural areas saw a drop in March, but both
areas had large negative coefficients in April. In May, rural areas again had lower
demand while urban areas were positive, although not statistically significant. In
June, both areas saw positive increases in demand, although the coefficient was
much larger in urban areas. In July and August, aggregate and rural wholesale de-
mand saw no statistically significant changes, but urban areas continued to see large
and significant increases in demand. These results could be due to many reasons.

Again, urban areas saw more new COVID-19 cases, which decreases demand. Also,

L8641 = 439
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both COVID-19 cases and urban/rural are undoubtedly correlated with restaurant
restrictions and social pressure to be socially distant. Whatever the reason, it seems

clear that wholesale demand differed in urban and rural areas.

Conclusion

Retail liquor sales increased significantly in the pandemic months of March 2020
through August 2020. However, the increase in retail sales was partially offset by a
large decrease in wholesale (restaurant and bar) sales. Taken together, total liquor
consumption was still up by almost 10%. While this number is somewhat smaller
than some other reports, probably due to the fact that our analysis include alcohol
consumption both inside and outside the home, it still represents a substantial in-
crease in overall liquor consumption during the pandemic. Also, the initial increase
in liquor purchases was higher in March, but the increase has dissipated over time.

We also found that COVID-19 cases and corresponding increased unemploy-
ment, while a significant determinant of liquor consumption, did not explain all
the change in overall liquor sales during the pandemic months. There were still
large month fixed effects. Furthermore, we find some evidence that rural counties
were less impacted by number of COVID-19 cases, which could imply they were
more impacted by the lockdowns and regulation. To this point, after controlling
for COVID-19 cases, wholesale sales in urban counties were actually expected to
be higher than they actually were, indicating that while the actual number of cases
were responsible for driving down wholesale liquor demand in urban areas, it was
state-wide restrictions that were more responsible for reduced wholesale demand in
rural areas.

It was also found that the retail liquor sales seems to be more persistent in rural

areas than in urban areas. While retail sales in urban areas largely returned to their
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pre-pandemic level by June, retail sales in rural areas are still significantly above

their pre-pandemic levels.
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Table 3:

Variable

total liters sold

real price per liter

percent ethanol

cpi for beer

cpi for wine

unemployment rate in county
new covid cases per 100k people
Fixed Effects

Month

Year

Store

Liquor type

Summary Statistics

Obs

808,604
795,834
795,834
808,768
808,768
794,608
794,490

12 months
14 years
186 stores
o8 types

18

Mean Std. Dev. Min Max
145.98 408.17 0.20 18,483.60
28.00 16.86 1.02 4,960.00
0.38 0.06 0.10 0.95
211.77 14.32 179.71  240.50
169.04 2.38 160.59 173.78
0.06 0.03 0.01 0.23
10.04 84.91 0.00 2,696
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Figure 1: Changes in Grocery and Restaurant/Hotel spending in Idaho

MIC TRACKER

Percent Change in All Consumer Spending*

In Idaho, as of November 08 2020, grocery spending by all consumers increased by 23.9% compared to January 2020.
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Figure 2: Retail and Wholesale liquor sales in Idaho by month
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Figure 3: Total Liters Sold
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Figure 4: Retail Liters Sold
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Figure 5: Wholesale Liters Sold
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