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ABSTRACT

Using a novel data set on daily sales revenue, we examine how the Baltimore Orioles’ performance
affects a street vendor operating outside Oriole Park at Camden Yards. While fans respond
positively to good team performance throughout the season, a win for the home team generally
means lower revenue for the vendors outside the stadium. We find that economic benefits
accruing to street vendors — and by extension to nearby hotels, restaurants, and bars — may only
be maximized when the sports teams are bad, but not that bad.

I. Introduction

Considered by many to be the stadium that
launched the retro movement in major league ball-
park construction, Oriole Park at Camden Yards has
been home to Major League Baseball's (MLB)
Baltimore Orioles since it was opened in 1992. The
subsequent nationwide push in stadium construc-
tion coincided with increasing calls for public fund-
ing of such development projects. Proponents can
point to the positive overall economic impact on
a city from unique entertainment opportunities
made possible by having a professional sports team
and a stadium (Agha 2013). But other studies, which
examined sectors no finer than those at the two-digit
SIC classification level within a city, generally paint
a more nuanced picture." Even today, long-running
policy debates on how to regulate street vendors
outside stadiums remain (cf. Ehrenfeucht 2016).
Street vendors — along with restaurants, hotels, and
other local businesses - generally benefit from the
additional fans that a good team attract.” Yet little is
known about how the economic impact of a publicly
funded stadium construction project depends on the
success of the team playing home games in the new
space (Siegfried and Zimbalist 2000).

We attempt to address these gaps in the litera-
ture by focusing specifically on street vendors and
looking directly at the impact of team success on
their revenue. Based on a unique daily data set
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from a street vendor operating outside Oriole
Park at Camden Yards in Baltimore, our results
suggest that higher team and expected game quality
lead to higher attendance and thus higher revenues
for the vendors, while better game outcomes for
Orioles fans are associated with lower sales. This
result is consistent with the notion that sports fans’
interests and behaviour are driven by both the
team’s short-term performance and long-term per-
formance. In addition, the uncertainty of the out-
come of a game and the hope of postseason play
may have asymmetric influences (see O’Reilly,
Nadeau, and Kaplan 2011; Kaplan, Nadeau, and
O’Reilly 2011). Therefore, while professional sports
teams need to be, as Neale (1964) argued in his
seminal paper, ‘good, but not that good’, street
vendors outside Oriole Park could benefit the
most if the Orioles are bad, but not that bad.

Il. Data and empirical results

Street vendors outside MLB stadiums enjoy a loyal
customer base (Hess 2009). They offer packaged
products like salted in-shell peanuts at competitive
prices and convenient locations for baseball fans
walking into and out of Camden Yards (Bromley
2000; Cross and Morales 2007). Permitted in the
stadium, peanuts are perhaps the snack most
uniquely associated with attending professional
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"In cities with professional sports teams, employment opportunities increase but earnings are lower for employees at restaurants and bars (Coates and

Humphreys 2003).

2See, inter alia, Noll 1974; Horowitz 2007; Winfree and Fort 2008; Gitter and Rhoads 2010.
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baseball games. Their purchase reveals much about
fans’ preferences and attitudes. Yet gathering data
on these transactions is very difficult since they are
primarily conducted in cash and are seldom
recorded in any computer system. We digitized
the personal records of one of the vendors. For the
years 2012, 2014, 2016, 2017, and 2018, we have 330
daily observations on the sales revenue of peanuts.’
We match these data with statistics on the Oriole
games collected from baseball-reference.com.

The sales revenue R; on any given day t is
a function of the number of people in attendance
A, (in thousands) and their purchasing decisions.
In our empirical analysis, we postulate that the
former is independent of the outcome of the
game but dependent on characteristics of the
game that are known ahead of time, while the latter
is determined on the game day.* Informed by pre-
vious research (Paul and Weinbach 2013; Anthony
et al. 2014; Agha and Rhoads 2018), we let A; be
a function of team quality T;_;, which includes the
Orioles’ win percentage, division rank, games
behind first place, and current winning or losing
streak.” The purchasing decisions are influenced by
the game outcome Gy, which is a dummy variable
indicating a win.® Since the team quality variables
change after each game, the updated values T; may
also affect fans” purchasing decisions. Table 1 con-
tains descriptive statistics for the continuous vari-
ables used in our analysis.

Below, we first estimate the effect of team quality
on attendance:

ln(At) = +ﬁ1Tt—1 + 81Ct -+ U, (1)

where C; is a set of controls including dummy
variables for a year, month, day of the week, sky
condition, and opponent category, as well as the
temperature and its square.7 The sales revenue
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Table 1. Descriptive statistics of continuous variables in our data
set.

Variable Observations  Mean  Std. Dev. Min Max

Revenue 336 669.93  299.63 145.00 1995.00
Attendance 336 25.78 9.70 7.92 46.69
Temperature 336 76.93 10.22 44.00 100.00
Rank 336 2.67 1.53 1.00 5.00
WinPercentage 336 50.40 13.39 22.86  100.00
Streak 336 0.07 2.63 —9.00 7.00
GamesBehind 336 8.41 1597 —-14.50 61.00

Revenue in US dollars. Attendance in thousands. Temperature in Fahrenheit.

depends on attendance, game outcome, and
updated team quality variables:

ln(Rt) = + ﬁth + )’ZGt + 82Ct + ezln(At)
=+ u,. (2)

The 2015 riot in Baltimore City and the city’s
regulatory actions interrupted our vendor’s
operation in 2015. Afterwards, the vendor chan-
ged the location of the operation. This resulted in
the loss of some loyal customers, whose walk to or
from the stadium no longer brought them by the
new location. The general pattern of foot traffic at
the new location is also different. Considering the
relatively smaller number of observations we have
before 2015, we estimate the two models above
first using data pooled over all the years and then
only the years after 2015.

Table 2 shows the estimated coefficients of
Equation (1). For brevity, the coeflicients of
the year, month, and day of week dummies are
omitted from the table. The results are largely
consistent when we compare the estimates based
on the full sample and those based on the post-
2015 sample. Sample size considered, we prefer to
focus more on the full sample estimates.
Consistent with the findings in the literature
based on annualized average attendance data,
higher team performance results in higher atten-
dance even on a day-to-day basis. Other things the

3There was a one-time price change from $3 to $5 introduced at the start of the 2014 season. We repeated our exercises using data on the quantities sold and

reached the same conclusions.

“Oettinger (2001) examined sales revenue and effort choices for in-stadium vendors by similarly estimating the impact of various demand conditions. Serrano
et al. (2015) found that game day demand responds positively to the quality of the teams playing. We include in our model team quality metrics that fans can

easily acquire prior to and on game day.

5The term ‘team quality’ includes factors like games behind, that also depends on other teams’ performance.
50ur preliminary analysis indicated that other aspects of the game outcome, such as the game length, runs, runs allowed, and innings, have no significant

relationship with the sale revenue.

’Qver the past decade, sporting venues, including Camden Yards, have continuously improved their concessions operations as well as their safety and security.
Some of these changes are also relevant, such as the ones on concession menu and price. The year/month dummies help to control for some these factors,
which are unobserved and/or difficult to measure. Sky conditions include sunny, cloudy/overcast, and drizzle/rain. The opponent categories are AL (American
League Central and West division teams), AL East (Tampa Bay and Toronto), BOS (Boston), NL (All National League teams except for Washington), NYY

(New York Yankees), WSN (Washington).
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Table 2. Estimation results — models of game attendance.

Table 3. Estimation results — models of sales revenue.

Variable Models of game attendance

Variable Models of sales revenue

Full sample After 2015 Full sample After 2015
Opponent Category In(Attendance) 0.724*** 0.751***
AL East —-0.033 —0.089** Temperature 0.036* 0.034
BOS 0.159%** 0.144%** Temperature® —0.0003** 0.000
NL 0.136*** 0.164*** SkyCondition
NYY 0.145%** 0.050 Cloudy/Overcast —0.171%** —0.247***
WSN 0.368*** 0.354** Drizzle/Rain —0.374%** —0.3371%***
Rank Opponent Category
2 -0.017 —0.049 AL East 0.014 0.016
3 —0.090% —-0.109 BOS —0.044 0.007
4 0.254** 0.283* NL —0.063 0.002
5 —0.033 —-0.021 NYY —0.145%** —0.054
WinPercent —0.002** —0.002 WSN 0.065 0.108
Streak 0.004 0.009 Rank
GamesBehind —0.006*** —0.007*** 2 0.071* 0.063
Constant 3.340%** 3.294%x* 3 —0.030 0.091
N 336 197 4 0.061 0.159
R? 0.654 0.692 5 0.224* 0313
Adj. R? 0.623 0.647 WinPercent 0.005** 0.007*
p-TeamQuality 0.001 0.019 Streak 0.014 0.024*

H **

The table shows the estimated coefficients. *p <.1; **p <.05; ***p <.01. Stars \?\?mesBehmd _8882** _g?g;**
based on heteroscedasticity-robust s.e. p-TeamQuality is the p-value of the C n tant _2.796*** _2'600***
joint test of significance of the team quality variables. The base level of Nons an 336. 197'
opponent category is AL, and that of rank is 1. Year, month, and day of g2 0.784 0725
week dummies omitted. . ’ :

Adj. R? 0.759 0.673
p-TeamQuality 0.008 0.102
p-GameOutcome 0.048 0.023

same, more people attend the game when the
Orioles are fewer games behind first place or
have a lower win percentage. The relatively small
negative effect of win percentage on attendance is
perhaps the result of fans’ response to the wild
card playoff race. The Orioles’ chance for a wild
card playoff spot additionally depends on the suc-
cess of other teams in the American League.
Interpreting the coefficients of the rank dummies
is difficult since it is closely related to the other
team quality variables and it changes infre-
quently — much of its effect may also be captured
by the year/month dummies. In general, the team
quality variables (T;_,) are jointly significant and
both models explain more than 60% of the varia-
tions in log attendance.

Table 3 shows the results of estimating Equation
(2). The explanatory powers and the magnitudes of
the coefficients are largely similar across the two
sample periods. Our variables explain around 70%
of the variations in sales revenue. Consistent with our
intuition, higher attendance and better weather lead
to higher sales. Interestingly, better game outcomes
for the Orioles are generally associated with lower
sales. Both a win and a higher rank (last place (5) vs.
first place (1)) have a statistically significantly negative
coefficient. The Win dummy variable has a coefficient
of —0.096. The coeflicient of WinPercent is 0.005 and

The table shows the estimated coefficients. *p <.1; **p <.05; ***p <.01. Stars
based on heteroscedasticity-robust s.e. p-TeamQuality is the p-value of the
joint test of significance of the team quality variables. The base level of
opponent category is AL, and that of rank is 1. Year, month, and day of
week dummies omitted.

that of the GamesBehind variable is —0.005. So, even
after factoring in the positive effect of a win (i.e,
higher win percentage and possibly lower games
behind), the net effect on sales remains negative.
This may be the result of the fans staying inside the
stadium longer to watch an Orioles win and shifting
some of the purchases they might have otherwise
made outside the stadium to inside the stadium.
This is consistent with Coates and Humphreys
(2003), who found that spending on sports is
a substitute for spending in restaurants, bars, and
hotels.

In addition, our results suggest that the fans of
different teams may have different spending patterns.
Tables 2 and 3 clearly show that the opposing team
has a major influence on game attendance as well as
sales revenue. For example, all else the same,
New York Yankees games see higher attendance but
lower sales. Perhaps Yankee fans attending games
have increased uncertainty about rules permitting
outside concessions in the stadium or they prefer
the unique food offerings only found inside Oriole
Park.



lll. Concluding remarks

Using a unique daily data set from a street vendor
operating outside Oriole Park at Camden Yards, we
examined how the performance of the Baltimore
Orioles relates to game attendance and the sales
revenue of salted in-shell peanuts. Consistent with
the uncertainty of outcome hypothesis that high-
lights the role of both short-run and long-run
competitive balance, we find that better team per-
formance in general helps the vendor’s bottom line
by attracting more fans to the stadium. However,
on a per-game basis, the sales revenue tends to be
higher if the Orioles lose. While it is difficult for us
to ascertain the optimal level of ‘goodness’ from the
perspective of the street vendor, our results high-
light the importance of competitive balance, as fans
seem to respond positively to the hope of a team’s
long-term success, even during periods of short-
run losses. Together, these observations suggest
that economic benefits accruing to street vendors —
and by extension to nearby hotels, restaurants, and
bars — may be maximized when the team is ‘bad,
but not that bad’.
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