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Abstract: Daily hotel data are employed, along with information on prices, revenue, demand and
hotel occupancy, to analyze part of the local economic impact of the annual New York City (NYC)
Marathon. As the largest competitive race in the world, the marathon attracts domestic and
international competitors and spectators. The cancellation of the 2012 marathon due to Hurricane
Sandy was estimated to lead to an increase of 4000 hotel nights as well as a 10% increase in the average
daily room rate. Taken together, this is associated with a USD 3 million increase in hotel revenue.
The results suggest a significantly lower local economic impact of the race than previously thought.
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1. Introduction

The economic impact of large events can often be overstated if resident and visitor activity
cannot be identified (Crompton et al. 2001). Hodur et al. (2006) and Baade and Matheson (2001)
state that the local economic impact of events depend strongly on the event’s ability to attract
those from outside the area as local spending for regional events is likely to capture a substitution
effect rather than fiscal gains to the area. This can be particularly acute in the case of large
sporting events where many attendees live close enough to drive in for the event and then drive
home. This behavior by locals, while understandable, is one of the reasons why a large number
of studies have found modest to no economic impacts from major sporting events, such as the
Super Bowl (Matheson and Baade 2006), the Pro Bowl (Baumann et al. 2009), college football games
(Baade et al. 2011; Coates and Depken 2009, 2011), and professional basketball and hockey games
(Chikish et al. 2019).

Outside of direct spending on and at the event, the largest part of visitor expenditure locally is
on hotel nights. Heller et al. (2018) argue that visitor lodging expenses generally make up the single
largest portion of tourist spending in a host city, and thus estimating the marginal change in variables
which capture hotel demand can explain a large amount of the overall total impact of hosting an event.
For that reason, a number of recent papers focus primarily on hotel demand as a way of estimating the
economic impact of sporting events and other cultural events that attract out-of-town visitors (Chikish
et al. 2019; Depken and Stephenson 2018; Earhart and Stephenson 2018; Heller et al. 2018; Meehan et al.
2020). Given that very few locals will pay for hotel nights, hotel demand is an important indicator of
the extent to which the event is attracting out-of-town visitors and not crowding out other out-of-town
visitors. Non-resident expenditures, as captured by hotel demand, is likely to represent local economic
activity that would not have otherwise occurred.
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In this paper, a decade of daily hotel data is used to estimate the impact of the New York City (NYC)
Marathon on hotel demand. The NYC Marathon is the largest marathon in the world, with over 50,000
individuals participating. Given that the race is run on the same Sunday in November, the cancellation
of the race in 2012 as a result of Hurricane Sandy is exploited to compare hotel demand in NYC when
the race is held to when it is not. The results show statistically significant, but economically moderate
effects of the race on the local economy. The results are robust to the inclusion of a significant number of
tourism-related control variables. Despite the race typically occurring early in the morning, no result is
found to occur occur the day before the marathon, which suggests a crowding-out effect. The findings
contribute to the large literature on the economic impact of sporting events and the smaller literature
on the economic impact of marathons (Baumann and Matheson 2017; Carvalho et al. 2018; Cobb and
Olberding 2007; Shipway et al. 2012).

The organization of the remainder of the paper is as follows. Section 2 briefly reports background
information regarding the unique history and qualification process of the NYC marathon as well as the
specifics regarding its cancellation in 2012. Section 3 describes the data used for the empirical analysis,
including the hotel data and data which were used to control for any factors that are related to tourism
in NYC. Section 4 reports the empirical strategy and results. Section 5 concludes.

2. Setting

2.1. New York City Marathon

The NYC Marathon is an annual long-distance race taking place every November through five of
the city’s most recognizable boroughs. Beginning with a group of running enthusiasts in the 1970s,
the NYC marathon has grown to become the world’s largest and most renowned, regularly hosting
over 50,000 finishers, nearly 100,000 applicants, over 2 million in-person spectators and national
television broadcasting rights in the United States for each race over the last decade. As the sport of
competitive distancing running has grown, so too has the NYC marathon. Currently the race is one of
six marathons held throughout the year to be considered a World Marathon Major. Along with Tokyo,
Boston, London, Berlin and Chicago, a World Marathon Major is where the world’s elite long-distance
runners come together to compete.

The yearly race is organized by the New York Road Runners (NYRR) organization. Due to its
popularity, entry into the race is not guaranteed. The NYRR allocate these limited spaces through five
different methods: a random unweighted lottery, the 9 + 1 program, completion of fifteen or more
previous NYC marathons, charitable fund-raising, and meeting the race-completion time qualification
standards. The time standards are set such that this method of qualification is almost exclusively
reserved for those elite competitors. The 9 4+ 1 program qualification method requires that NYRR
members run in nine sponsored races and either volunteer at another event or donate $1000 to the
NYRR. Forbes reports charitable donations from the NYC Marathon are large and significant: USD
36.1 million in 2017 and USD 270 million from 2006-2018 (Badenhausen 2017, 2018).

Badenhausen (2017) reports that there were 2.5 million spectators along the course for the 2017
race, that the city charges the NYRR USD 2.75 million for police services, and that the most recent
estimates of the economic impact of the race was USD 415 million dollars per race with an estimated
USD 22.2 million in sales and occupancy taxes to NYC in 2014. These widely reported results come
from an unpublished study conducted by the global engineering firm AECOM on behalf of NYRR.
The study arrives at their figure through the sum of the results calculated from surveys of over 1000
participants, sponsors and vendors, the NYRR expenditures, and the amount of charitable funding
(New York Road Runners 2010).

2.2. Hurricane Sandy

The race itself has been held every year from 1970 except for 2012 and 2020. The 2020 race was
canceled as a result of the COVID-19 pandemic. Typically held in the first Sunday of November, the
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2012 marathon was canceled on 2 November, just two days before the race was scheduled to be held
due to the aftermath of Hurricane Sandy.

The first rainfall from the hurricane hit the coast of New Jersey on 28 October 2012. Though the
hurricane lost much of its force in the form of wind gusts and became extratropical the day after,
considerable amounts of rain from the storm continued to fall into New York State until it finally
dissipated on 2 November 2012.

Estimates suggest that NYC disproportionately bore the costs of the storm, with PlaNYC (2013)
and Federal Emergency Management Agency (2013) indicating that NYC bore nearly 50% of all of the
economic losses associated with the storm in large part due to the flooding of its underground subway
system and road tunnels.! Along with flooding, NYC experienced wide-spread electricity outages
which persisted for multiple days as well as billions of dollars in property damage to both homes
and vehicles. Nevertheless, it was not the physical conditions of the city at the time that canceled the
race, but rather the economic factors. Two days before the race was held, then Mayor of NYC Michael
Bloomberg canceled the race due to concerns that the race was diverting resources away from the
Hurricane Sandy recovery effort.

3. Data

In addition to having high-quality data on hotel room supply, demand, and prices, controlling
for other factors affecting hotel demand is important to properly estimating the impact of the NYC
Marathon on the hotel industry. To estimate a model of hotel demand for New York City, it is important
to account for as many major drivers of hotel demand as possible. While many drivers will be captured
by day, week, month, and year fixed effects, controlling for other major events that attract out-of-town
visitors is crucial.

3.1. Broadway, Sports and Weather

NYC, the most populous city in the United States, is one of the great entertainment hubs in the
world. Known primarily for its year-long professional theatrical productions, known as “Broadway”
shows, the city also boasts thirteen professional sports teams are near the city center. Data were
gathered on both of these sources in order to control for the additional factors which might influence
local hotel demand.

The first set of supplementary data came from the website Playbill.com, which reports the revenue
gained for each play preformed on Broadway weekly from 1985 to present. These data were aggregated
across plays in order to create a gross revenue for all Broadway plays within a given week. Given the
long-period of time observed in our sample, revenue was adjusted for inflation using the consumer
price index for all urban consumers from the Federal Reserve Bank of St. Louis. The adjustment placed
each year’s revenue at USD 2010. These data can be seen in Figure 1. From here, it is easy to spot the
cyclical shape of the data with the Broadway season reaching its peaks in late December and early
January and its troughs in October and November.

Additionally, any sporting events which might induce non-residents to travel to the city were
taken into account. Data regarding the date and location of all home games played by professional
sports teams located in NYC came from the website Sports Reference. Indicator variables were created
for every home game played from January 2010 through February 2020 for all fourteen of New York’s
professional athletic teams and events. This includes 2 baseball teams, 3 basketball teams, 2 football
teams, 3 hockey teams, 3 soccer teams and the US Open tennis tournament.

1 Federal Emergency Management Agency (2013) estimates that there were USD 50 billion in economic losses due to Hurricane

Sandy across the United States, USD 19 billion of which were borne by NYC (PlaNYC 2013).
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Figure 1. Weekly gross Broadway revenue (inflation-adjusted).

For visualization a variable measuring the average number of games per month was created
by aggregating the indicator variables for each game in the sample by month of the year and then
by dividing by the number of times each month is observed. This last step was done to account for
the fact that the data sample observes January and February once more than the remaining months.
The results can be seen in Figure 2, which show the cyclic nature of professional sporting events with
the largest number of observed games occurring in April with more than 1.5 games per day compared
to October, which sees an average of fewer than one game hosted per day.
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Figure 2. Number of sporting events played per month in New York City (NYC) (January
2010-February 2020).

Controls for daily changes in the weather were also included. The National Weather Service
Forecast Office provides daily data which are collected by the National Oceanic and Atmospheric
Administration. These data contain information across a wide-spectrum of weather-related outcomes.
Of interest to this project are perception, average temperature, historical deviations from it and
snowfall. The average temperature and its deviations are measured in degrees Fahrenheit while rain
and snowfall are measured in inches. Approximately 7% of the observations for daily precipitation or
snowfall were missing or incomplete. There is no relationship between these missing observations
across time or with temperature or snowfall/rainfall, which suggests that they are randomly occurring.
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These observations were replaced with their modal value, zero, for the purposes of this analysis.
Given their randomly occurring nature, the results are robust to replacing the missing values with a
wide variety of alternative measures, including their mean and maximum values.

3.2. STR Hotel Data and Summary Statistics

Over 10 years of daily data from hotels within the Greater NYC area were employed as the
dependant variable for this analysis. The data were provided by STR, a firm that specializes in
worldwide metropolitan lodging data. The variables of interest, which were gathered from this
data source, are hotel average daily room rates (ADR), revenue, demand and occupancy. ADR was
calculated by dividing daily revenue by the number of rooms sold (Demand), and occupancy measures
the proportion of available rooms which are occupied on any given day. The data came from 817
unique hotels, —65% of which are within NYC proper.

Summary statistics can be found in Table 1. There is an 84% occupancy rate for all of the available
rooms in NYC from January 2010-February 2020 which translates to an average of 90,262 hotel
nights per day. The average daily rate is $253 per night, which contributes to nearly USD 23 million
in daily revenues. The sum of real revenue from all Broadway plays in our sample averages to
USD 26.5 million per week. There is a federal holiday observed on 8.8% of the days in the sample.
The average national unemployment rate is 6.2% and steadily declines over the course of the sample.
The mean of the average daily temperature in NYC is 56 degrees Fahrenheit, where it infrequently
rains or snows. However, during the infrequent times where it does snow, there is often a large amount
of it, which dramatically influences the mean. There are 1.1 professional sporting events available to
attend per day.

Table 1. Summary Statistics.

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max

Occupancy 3712 84.96 9.16 42.74 79.48 92.02 98.15
ADR 3712 252.93 53.59 151.32 211.37 287.31 465.89
Demand 3712 90,262 15,193 39,227 80,187 101,542 124,542
Revenue 3712 23,233,630 7,587,078 6,858,017 17,509,061 28,019,835 57,362,736
Broadway 3668 26.50 6.90 11.62 21.65 30.26 57.80
Holidays 3713 0.08 0.28 0 0 0 1
Unemployment 3712 6.17 2.06 3.50 4.30 8.20 9.90
Average Temperature 3712 56.00 17.47 7.00 41.50 71.62 94.00
Temperature Deviation 3712 1.34 7.47 —28.00 —3.40 5.90 32.50
Rain 3712 0.13 0.38 0.00 0.00 0.06 5.81
Snow 3712 0.49 2.24 0.00 0.00 0.00 23.00
Sports 3713 1.121 0.840 0 1 2 5

4. Methods and Results

The role that the exogenous shock to public finances resulting from Hurricane Sandy played in
unexpectedly canceling the 2012 NYC Marathon is exploited in the study. Observing this period of
time allows for an analysis of the economic conditions of NYC both with and without the marathon.
Hotel demand is used as a proxy for this event’s economic impact as it is likely to represent spending
from non-locals which would have otherwise not occurred.

The methods employed in our study are similar to those seen in Heller et al. (2018),
Depken and Stephenson (2018), Earhart and Stephenson (2018), Bonneau and Hall (2020),
Collins et al. (2020) and Sheehan and Stephenson (2020). Empirically, this means that the dependent
variables of interest are average daily room rates (ADR), total revenue, demand, and occupancy for
hotels in NYC. The independent variables of interest are binary variables which represent both the
dates of the marathon itself, and also the days immediately before and after the event in order to
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capture any economic spillover (positive or negative) into other days of the resulting from the race.
The model is estimated using ordinary least squares (OLS).

Estimating the impact of the marathon requires a comparison between the hotel demand in NYC
during times where the race is held and demand during times where it is not. This is accomplished
empirically through the use of regression analysis with time-fixed effects. Each model in Table 2 of the
results includes controls for the variation specific to each day, week, month, and year.

Table 2. The effect of the NYC Marathon on the hotel demand without controls for other events.

Dependent Variable:
ADR Revenue Demand Occupancy
1@ 2) (3) @)
Marathon;_» 7.353 1,016,740 633.635 0.447
(7.896) (1,118,095) (1743.712) (1.654)
Marathon;_; 14.443 * 2,204,258 * 861.771 0.628
(8.228) (1,164,975) (1816.824) (1.724)
Marathony 18.117 ** 1,745,518 * 2878.104 * 2.931*
(7.354) (1041,332) (1623.997) (1.541)
Marathon; ¢ 6.076 21,607 —942.913 —0.780
(7.353) (1,041,073) (1623.594) (1.540)
Marathon;., 7.018 222,882 —1704.210 —1.623
(7.351) (1,040,887) (1623.303) (1.540)
Constant 209.543 *** 13,588,369 ***  65,348.050 *** 77.454 ***
(13.839) (1,959,557) (3056.005) (2.899)
Day of the Week FE v v v v
Week FE v v v v
Month FE v v v v
Year FE v v v v
Observations 3712 3712 3712 3712
R? 0.887 0.887 0.931 0.830
Adjusted R? 0.867 0.867 0.919 0.800

Note: Model estimated by OLS. Robust standard errors in parentheses. Statistical significance denoted
by * p <0.1;** p < 0.05; *** p < 0.01.

The results from Table 2 show the estimated effects of the marathon on hotel demand in NYC,
demonstrating that each of the dependent variables used as a proxy for hotel demand experience
significant increases the day the marathon is held. However, the evidence of the marathon creating
spillover effects is scant-to-none with only the estimate for hotel revenue the day before the race being
estimated with any degree of precision.

The baseline results are improved upon in Table 3. While the dependent and independent
variables of interest remain the same, significantly more control variables are added in order to account
for other factors which could feasibly impact the dependent variable. Time-fixed effects are simply
the day, week, month and year controls, seen in Table 2. The first of the added controls in Table 3
are entertainment-fixed effects. These can be broken into two major categories: sporting events and
Broadway shows. The sporting category includes a binary variable indicating the date of any game
occurring within NYC during the sample for every baseball, basketball, hockey, soccer team or tennis
match played by professional sports teams’ events for which one might travel to New York to attend.
The included team games and events are the Mets, Yankees, Red Bulls, NYC Football Club, Knicks,
Nets, Devils, Rangers, Islanders and the US Open. The Broadway control variable includes the weekly
gross inflation-adjusted revenue from all plays conducted on Broadway in order to account for the
cyclic nature of entertainment tourism in the city.

Additionally, holiday-fixed effects are dealt with through the inclusion of one variable accounting
for all Federal holidays and another which accounts for the Veteran’s day, which occasionally coincides
with the day of the marathon. The national unemployment rate is included in order to account
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for changes in macroeconomic conditions, while weather-fixed effects account for variations in the
average temperature, deviations from the the historical average temperature and the rain and snowfall
observed in New York’s Central Park for each day in our sample.

Table 3. The effect of the NYC Marathon on the hotel demand with all controls.

Dependent Variable:
ADR Revenue Demand Occupancy
® (2) 3) @)
Marathon; » 4.632 688,715 571.060 0.413
(7.856)  (1,113436)  (1726.810) (1.642)
Marathon;_q 9.290 1,491,072 340.086 0.186
(8204)  (1,162,864)  (1803.467) (1.715)
Marathony 27.881 *** 3,055,650 ***  3904.019 ** 3.818 **
(7461)  (1,057471)  (1640.014) (1.559)
Marathony ¢ 12.545 * 834,929 —513.016 —0.411
(7.377)  (1,045,606)  (1621.612) (1.542)
Marathon; . » 11.828 849,336 —1127.911 —1.108
(7373)  (1,045101)  (1620.830) (1.541)
Constant 297.342 ** 25,409,854 60,589.980 ** 77.356 ***
(125.224)  (17,749,001)  (27,526.630) (26.172)
Time FEs v v v v
Entertainment v v v v
Holiday FEs v v v v
Unemployment Rate v v v v
Weather v v v v
Observations 3668 3668 3668 3668
R? 0.888 0.889 0.934 0.833
Adjusted R? 0.867 0.869 0.922 0.803

Note: Model estimated by OLS. Robust standard errors in parentheses. Statistical significance denoted
by *p < 0.1; ** p < 0.05; *** p < 0.01.

The results from Table 3 confirm that the marathon has significant effects for each of the hotel
demand variables, but also estimates these effects to be much larger than they were estimated in
Table 2. These estimates can be viewed with greater confidence than those in Table 2 and they
are calculated with much greater statistical precision. Dividing the estimated coefficients for the
statistically significant independent variable marathon by each dependent variable’s mean reveals that
the marathon contributes to 10% increase in the average daily rooms rate (ADR), a 12.4% increase in
hotel revenue, a 4.6% in overall demand and a 4.8% increase in occupancy for hotels in NYC from
2010-2019 during days where the marathon was held compared to those without the event.

At first glance—given that the NYC Marathon starts around 9:00 a.m.—it seems surprising
that there is no statistical significance the night before the race. All of the positive effects of the
marathon occur the evening of the race. It is important to remember that the race occurs on a Sunday
and that the night before the race is a Saturday, a prime hotel night for weekend visitors to NYC.
Statistical significance for the evening following the NYC Marathon but not the night before suggests
that this major event crowds-out other NYC visitors. So even if NYC marathon runners from outside
the area are staying in hotels the night before, the presence of the marathon the next day is discouraging
for other out-of-town visitors unwilling to deal with the crowds and traffic disruptions associated with
the marathon.

4.1. Robustness Check

The analysis is extended by estimating the effect of the three hurricanes which hit NYC over the
course of the sample. This is done in order to address the possibility that the results are driven not by
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the fact that the economic effects of the marathon is large, but rather that the effect of what it is being
compared to, a period of time when Hurricane Sandy hit, was so economically harmful.

In order to do so, an indicator variable was created for each of the three hurricanes, which is equal
to one for each day from when the hurricane makes landfall to when it dissipates. Table 4 shows the
results for this analysis, which confirm that the results from Tables 2 and 3 were driven by the positive
spillovers associated with the marathon rather than the negative spillovers of Hurricane Sandy.

The 2012 NYC Marathon was canceled by Mayor Michael Bloomberg on the Friday before the
marathon. Perhaps hotel demand was not lowered from Sandy as many runners were already in NYC
or en route? The results from Table 4 suggest that the late cancellation might have resulted in hotel
demand not being affected.

Table 4. The effect of NYC area hurricanes on hotel demand.

Dependent Variable:
ADR Revenue Demand Occupancy
D (2) 3) @)
Sandy —12.237 531,597 4405.066 4.207
(14.977) (2,120,366) (3278.663) (3.114)
Irene —3.872 —2,277,439  —9087.725 *** —10.010 ***
(11.831) (1,674,941) (2589.915) (2.460)
Earl —9.566 753,639 6954.035 ** 8.024 **
(15.141) (2,143,527) (3314.475) (3.148)
Constant 291.132** 26,125,674 65,155.690 ** 82.311 ***
(125.435)  (17,758,043) (27,458.760) (26.083)
Time FEs Ve v v v
Entertainment v v v v
Holiday FEs v v v v
Unemployment Rate v v v N
Weather v v v v
Observations 3668 3668 3668 3,668
R? 0.887 0.889 0.934 0.834
Adjusted R? 0.867 0.869 0.922 0.804

Note: Model estimated by OLS. Robust standard errors in parentheses. Statistical significance denoted
by * p <0.1;* p < 0.05; *** p < 0.01.

5. Conclusions

This paper adds to the literature using hotel demand to measure the economic impact of local
events. The analysis reveals modest overall impacts of the NYC marathon on local hotel demand.
These range from an average yearly marginal effect of USD 3 million in revenue and 4.6% increase
in nightly hotel stays. While not directly comparable, these findings are far less than the widely
publicized yearly USD 415 million economic impacts boasted by proponents of the event.

One of the major shortcomings of studies such as these is explained via local substitution effects
by Baade and Matheson (2001) and Cobb and Olberding (2007). In particular, Cobb and Olberding
(2007) identify that economic impact studies of marathons often suffer from errors in the treatment
of locally based impact due to the fact that local runners very often constitute a large percentage of
overall participants. Given that 2020 will be the second time this decade that the NYC Marathon has
been canceled, residents should rest well knowing that, while there will be a reduction in economic
activity, it is not likely to be USD 400 million.

The NYC Marathon has been asked by public officials—in particular the police—to cover
more of the costs associated with holding the marathon (Belson and Robbins 2011). According to
Belson and Robbins (2011), the New York Road Runners pay over USD 800,000 to different city
agencies to offset costs associated with hosting the marathon. The findings in this paper suggest
that, in addition to the direct payments to city agencies, the NYC marathon brings in roughly USD
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450,000 in additional tax revenue from hotel occupancy taxes.? Unfortunately, only USD 315,000 or so
of this goes to NYC, with the rest going to other entities, such as New York State.

There exist at least two avenues for future research. First, crowd out the night before the marathon
could be explored through surveys and structured interviews. Individuals in the NYC hotel industry,
such as hotel managers, could be interviewed. Traveler surveys could be used to find out if individuals
avoiding the NYC Marathon weekend just substituted to another weekend. Second, the results in
this paper only estimate the impact of the NYC Marathon on hotel demand and revenue. Surveys of
visitors could be used to provide precise estimates of visitor spending in other categories, such as
meals and entertainment, as a result of the marathon.
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