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COVID-19: Short-Run Impacts of the Pandemic on
the Integrated Resorts Oligopoly of Macao

Weng Chi Lei. Faculty of Business and Law, University of Saint Joseph, Macao.

Abstract

Objective: As a world tourist destination, Macao is inevitably under the impact of the
COVID-19 pandemic. However, the market of integrated resorts in Macao are shared
by only a few casino concessionaries, together forming an oligopoly. While the firms
attempted to adjust price, quantity and quality of their hotel services in response to the
pandemic, they could not overlook the strategic interactions with other players in the
market. Hence, this paper aims to investigate the possible impact of the pandemic on

the oligopolistic strategies in the integrated resort market in Macao.

Methodology: Application of a theoretical model of differentiated oligopoly to this six-
firm case shows that price differences across firms depend on their quality
differentiation. In order to analyze these price differences empirically, this paper
collects data of hotel room rates of the integrated resorts from November, 2019 to mid-

August, 2020, covering the periods before and after the outbreak of COVID-19.
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Originality: In the existing literature, there is a lack of studies of the oligopoly in the
hospitality industry of Macao. Furthermore, the effect of COVID-19 is still ongoing, so

this present paper is one of the first to perform such analysis.

Results: The regression of each of the hotel price differentials on the COVID-19
dummy variable shows that COVID-19 has statistically significant impacts on almost
all the price differentials. Intuitively, MGM and Wynn were in the high-price segment
before and after the outbreak, while other firms switched positions in the low-price
segment during the pandemic. One obvious downstream movement was by Conrad.
According to the proposition derived from the theory, these imply that COVID-19
should have significant impact on the quality differentiation of the firms.

Practical implications: The results are in line with the observations that the
integrated resorts have rolled out staycation packages according to preferences of
local residents. These quality adjustments observed in Macao’s hospitality industry
currently only involved variable inputs rather than fixed inputs of production; therefore,

the impact of COVID-19 should be seen as short-term effects.

Keywords: Covid-19; Differentiated oligopoly; Hospitality industry; Hotel room rate;
Oligopolistic market structure; Pricing strategy.

1. Introduction

The hospitality industry in all major world tourist destinations suffered a strong hit by
the COVID-19 pandemic. In Macao, overnight visitor arrivals fell by over 94% from
January to February, 2020 (Statistics and Census Service, 2021). The Macao
government has taken various measures including entry restrictions. The strictest
restriction on visitors was effective on Feb. 20", 2020, which required mainland
Chinese visitors to be quarantined for 14 days at designated locations. Unlike small
and medium-sized enterprises, the large-scale integrated resorts would rather incur
short-term economic losses than shutting down. These integrated resorts, operated
by the six casino concessionaries, saw the need to re-strategize their businesses,
including offering staycation packages and local tours (Valles, 2021). As a result, the

5-star hotel occupancy rate has slowly risen since July, 2020. Even though Macao is
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one of the regions with the fewest infected cases, the situation in the neighboring
regions were much more pessimistic. Individual tourist visas for Chinese residents had
not completely resumed until September, 2020. Since then, occupancy rate of 5-star
hotels has gradually risen, but local resident staycations remained a large proportion
of hotel occupancy in the Golden Week in October, 2020 (Moura, 2020). The latest
data show that the occupancy rate was only 39.2% in January, 2021, compared to
83.2% a year ago. The government of Macao found it necessary to “re-program”
toward the “new normal,” and included in its third stimulus package a MOP200 subsidy

to each resident on their staycation (Matias, 2020).

These recent observations in the hospitality industry of Macao motivate the objectives
of the paper: i) to assess the short-term impacts of the pandemic on the oligopolistic
strategies of the six casino concessionaries in the integrated resort market in Macao
and ii) to provide a theoretical explanation of these impacts and of the conditions for
these impacts to become long-term.

2. Literature Review

The present paper is related to three strands of literature. First, the theoretical model
is based on the seminal model of differentiated oligopoly of Singh and Vives (1984).
Singh and Vives (1984) included a quality variable in the utility function, such that a
consumer’s demand for a firm’s product is positively related the quality of the product.
Hackner (2000) extended the model to include n firms that compete in a Cournot
fashion, in a Bertrand fashion, or both. This paper focuses on Bertrand (price)

competition and largely simplifies the model by setting number of firms n = 6.

The second strand of related literature concerns the oligopolistic market structure in
the hospitality industry. Among the few studies in the literature, Friesz, Mookherjee
and Rigdon (2005) provided a theoretical model of Cournot-Nash (quantity)
competition of a hotel oligopoly. With a simple numerical example, Arenoe, van der
Rest and Kattuman (2015) demonstrated a game theoretical approach to room rate
determination in an oligopolistic hotel market. Baum and Mudambi (1995) is an earlier
empirical study that tested the Ricardian model on data of Bermuda resort hotels and
found that hotel prices were high and stable when there was excess demand, but the
opposite was true when there was excess supply. Chung (2000) examined the
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oligopolistic competition among deluxe hotels in Seoul from 1989 to 1996 and provided
explanations based on game theory. Vargas-Hernandez, Quijano and Benitez (2020)
used the VRIO framework, and based on the number of hotels, determined that the
Grupo Posadas shared the market with IHG Hotels, constituting an oligopoly in the
lodging sector in Mexico. Most of these studies focused on the pricing strategies and
the market structure itself. Few studies performed cause-and-effect analysis, except
for Pan (2006), which applied a Nash bargaining model and examined the
determinants of average daily hotel room rates in Taipei and the effect of group
bargaining. There is not only a lack of studies of the oligopoly in the hospitality industry
of Macao, the effect of COVID-19 is still ongoing, so this present paper is one of the

first to perform such analysis.

Outside of the tourism field, on the other hand, many empirical studies have evaluated
the impacts of the pandemic. When constructing the regression model and
incorporating COVID-19 as a dummy variable, this paper references the most recent
studies of the impacts on prices. Just to name a few, there are Boshoff (2020), Kim,
Kim and Wang (2021) and Skare, Soriano and Porada-Rochon (2021). The regression
models worth highlighting here are Narayan (2020a) and Narayan (2020b). Narayan
(2020a) assessed how COVID-19 changed the volatility of the USD-YEN exchange
rate. As in their paper, the regression model of this paper identifies an “early stage”
and a post-COVID-19 period. It is reasonable to assume that in the early stage, there
was insufficient information about the potential effects of COVID-19 (Narayan, 2020a).
Different from Narayan (2020a), however, this study does not attempt to identify
structural breaks (Narayan & Popp, 2013). As will be explained in section 4, the exact
timing of the measures that the Macao government has taken against the pandemic
makes the structural breaks apparent. It serves as a strong argument for the timing of
the structural breaks in all 15 price differentials analyzed in this paper, and is more
suitable for the analysis than methods of structural break identification, which are data-

driven and specific to one time series alone.

3. Methodology

The aim of this study is to investigate the oligopolistic strategies of the six casino
concessionaries, which operate integrated resorts in Macao. A regression model is
necessary to evaluate the impact of the COVID-19 pandemic on their strategies. In
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order to construct the regression model, this paper first provides a theoretical
explanation to the pricing strategies taken by the oligopolists. Hence, this paper
applies a model of differentiated oligopoly on a 6-firm case and simplifies the model
further by adjusting the assumptions according to the observations in the hospitality
industry of Macao. Afterwards, this paper runs a regression analysis over the hotel
room rate data and the COVID-19 dummy variables, controlling for serial correlation
and seasonality. The regression results help determine the statistical and economic

significance of COVID-19 on the pricing strategy of each of the six firms.

3.1 Theory

The model of differentiated oligopoly due to Singh and Vives (1984) and generalized
to n firms by Hackner (2000) has a utility function that is quadratic in the consumption
of the products, each produced by one of the n firms and is linear in the consumption
of other goods, 1. Applying the model to a 6-firm oligopoly, n = 6. For simplicity, further
assume that the products of the six firms are perfect substitutes, so that the utility

function becomes

6 L[ 6
U=ZQiai_E qu'z‘l‘zzchqj' +1
i=1 i=1

= (1)
where q; is the quantity of product produced by firm i and «; measures quality in the
sense that other things equal, the greater the «;, the higher is the utility of consuming
q;- Consumers chooses the optimal consumption of each product by maximizing utility
subject to budget constraint ) p;q; + I < m, in which p; denotes the price of product i
and m denotes income, and the price of I is normalized to 1. The first-order condition

is therefore

ou 0 9
— a — — . = ,
ag; Pi 2)

where Q = ). g;. (2) yields the inverse demand function of firm i: p;(q;) = @; — Q. Firm
i maximizes profit r; = p;q; — C(q;), taking the quantities produced by the other 5 firms
as given. As in Hackner (2000), this application normalizes cost to be zero, so that the
first-order condition can be solved as reaction function:

q:(q-1) = w . (3)
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Summing (2) and (3) over all firms and back-substitute the expression into (3) implies

the following reaction function when firms engage in Bertrand (price) competition:

a;  Xj=i(a;—p))
2 10 ’ (4)
Solving the 6 reaction functions simultaneously yields the equilibrium price of firm i:

pi(p-i) =

S — X%y
P 11 ' (5)
From (5), it can be derived that the price differential between firm i and firm j is

6
bi —Pj =H(“i_aj) ) (6)

(6) implies that price differences across two firms, if any, is positively related to quality
differentiation across firms. This proposition provides theoretical ground for an
explanation of any price difference observed across firms. This simplified model
assumes the 6 products to be perfect substitutes. Hence, consumers are willing to pay
a higher price for a product only because of the satisfaction they gain from consuming

a particular product with higher quality.

It is not an unreasonable proposition. In fact, before the pandemic, the occupancy rate
of the integrated resorts was well over 80%. Consumers who needed to stay overnight
would willingly substitute one integrated resort over another as long as they were
available. The years of rating on Trip Advisor (2020), Booking.com, (2020) and Agoda,
(2020) provided some evidence of the consumers’ perception. The ratings of six
integrated resorts representing the six casino concessionaries (listed in Table 1)
ranged from 8 to 10 out of 10. The small gap between the ratings showed that even
though the six integrated resorts are close substitutes in the eyes of the consumers,

they differ slightly in quality.

3.2 Regression Model

It is difficult to measure and quantify the quality differences across firms. However,
according to the theoretical derivation in (6), the quality differences should be reflected
in the price differences across firms. The hotel room rates, on the other hand, can be
collected relatively easily. Hence, the impact of COVID-19 can be estimated over the

hotel price differentials. The regression model is as follows:
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DIFFj, = ¢ + ADIFFyj;_; + it + §;EARLY;_; + 8,COVID,_; + Z B,ADIFF,_,

p=1
m
+ Z szw,t + €t ’
w=1 (7)

where DIFF;; = p; — p; is the hotel price differential of firm i and firm j, regressed on

constant c, trend t and the dummy variables for the EARLY stage and the post-COVID-
19 period. B, controls for any serial correlation with the optimal lag length k chosen

using Schwarz Information criterion. y, controls for seasonality captured by m
seasonal dummies, including day of the week (MON, TUE, WED, THUR, FRI, SAT,
SUN) and public holidays of mainland China (CHI_HOLIDAY) and those of Macao
(MAC_HOLIDAY) (Office Holidays, 2021). €; is the model’s residuals.

4. Results and Discussion

4.1 Data

Each of the six casino concessionaries operate more than one integrated resort in
Macao. Typically, each of the six brands locate one integrated resort in the waterfront
area of Macao peninsula and one in the Cotai strip. For example, MGM Macau and
MGM Cotai offer hotel rooms of similar quality and amenities and are widely regarded
as close substitutes by consumers. Hence, it is reasonable to choose one integrated
resort to represent one casino concessionary. The representative integrated resorts
chosen in this study include Altira Macau of Melco, Broadway Macau of Galaxy
Entertainment Group, Conrad Macao of Las Vegas Sands Corporation, Grand Lisboa
of Sociedade de Jogos de Macau (SJM), MGM Macau of MGM Mirage and Wynn
Macau of Wynn Resorts. This study tracks daily hotel room rates of similar room types
in the six integrated resorts on the websites of Agoda (2020) and Booking.com (2020)
from November, 2019 to mid-August, 2020, covering the period before and after the
outbreak of COVID-19. Note that even though the sample covers 289 days, not all
time series have the sample size. In particular, Altira, Conrad and MGM were closed
during the period when the government demanded for casino closure in February,
2020 (Centre for Disease Control and Prevention, 2021). While Altira and MGM
resumed on Feb. 201", Conrad continued to suspend its businesses till Jun. 12t. Hence
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the price differentials between Conrad and other integrated resorts, later described in
Table 2, are also shorter time series. The hotel rooms are suites with sizes ranging
from 46 to 56 square meters. For comparison, this analysis calculates per-square-

meter hotel room rates. Table 1 presents the descriptive statistics of the data.

In order to analyze the price strategies of the six firms, this analysis focuses on the
price differentials of the hotel rooms. Pairwise comparison of the six integrated resorts
generates 15 price differentials. In Figure 1, DIFF_ij refers to the difference in per-
square-meter hotel room rates of integrated resort i and integrated resort j. For
example, DIFF_AB stands the hotel price differential, paitirqa — Perocaway- Visual
inspection of the graphs finds that most of the 15 price differentials exhibit changes in
the level and in the volatility before and after the COVID-19 outbreak.

The Macao government has taken various measures against the pandemic since the
notification by China’s National Health Commission on the last day of 2019 (Centre for
Disease Control and Prevention, 2021). The measure that restricted the entry of
mainland Chinese visitors, who make up a majority of Macao’s visitors, was effective
on Feb. 20", 2020 (Centre for Disease Control and Prevention, 2021). As shown in
Figure 1, the period between Dec. 315, 2019 and Feb. 19%", 2020 involves some drastic
drop or rise. After Feb. 19, there are some visible changes in the time series. As in
previous studies of the impact of COVID-19 on prices, there is an “early stage,” in
which the market needed to find out about new announcements of Macao’s Health
Bureau and to adapt to new measures (Narayan, 2020a). Hence, this study considers
the period of Dec. 315t, 2019 to Feb. 19t 2020, to be the “early stage” in which the
impact of the pandemic was not fully realized. This period is marked as the shaded
area in Fig. 1. Note that as explained in the literature review, there are different unit
root tests used by previous studies to identify one or more structural breaks in a time
series. In fact, when running a breakpoint Dickey-Fuller unit root test on each of the
15 price differentials identifies a structural break date. Even though each structural
break date is slightly different, they all fall into the “early stage” defined in this study.
The focus of this study, however, is not to identify a precise structural break date in
one particular time series; rather, its interest lies in how COVID-19 impacted the
pricing competition between the firms when the pandemic was in full force. In other
words, the focus of this study is the post-COVID-19 period after Feb. 19t
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Table 1. Descriptive Statistics

Full Sample Pre-COVID-19 Early Stage Post-COVID-19
11/1/2019 — 11/1/2019 - 12/31/2019 — 2/20/2020 —

8/15/2020 12/30/2019 2/19/2020 8/15/2020
Altira (Suite size: 54 m?)
N 279 60 41 178
Mean 29.33948 35.25667 36.72000 25.64491
SD 12.09237 12.92505 17.72478 8.047797
Minimum 17.80000 23.59000 20.72000 17.80000
Maximum 105.5200 68.48000 105.5200 45.14815
Broadway (Suite size: 46 m?)
N 289 60 51 179
Mean 32.36639 37.98300 37.69431 28.93428
SD 9.658625 11.69981 12.49449 5.592952
Minimum 23.41000 25.00000 26.04000 23.41000
Maximum 86.96000 67.30000 86.96000 45.22000
Conrad (Suite size: 52 m?)
N 162 60 38 64
Mean 39.50652 45.08050 52.09342 26.80745
SD 20.18557 17.59262 27.20912 5.258587
Minimum 21.35000 29.38000 29.37000 21.35000
Maximum 162.2700 115.3500 162.2700 43.04000
Grand Lisboa (Suite size: 50 m?)
N 289 60 51 179
Mean 32.01287 34.61867 37.31373 29.59899
SD 9.384564 10.34779 16.16749 4.188582
Minimum 22.60000 22.60000 26.58000 26.62000
Maximum 90.18000 65.60000 90.18000 39.68000
MGM (Suite size: 48 m?)
N 283 60 45 178
Mean 43.29463 55.05783 53.18267 36.82971
SD 18.66757 18.72158 28.77683 10.89579
Minimum 27.75000 32.35000 30.10000 27.75000
Maximum 128.9200 95.58000 128.9200 69.15000
Wynn (Suite size: 56 m?)
N 289 60 51 179
Mean 43.95025 66.12133 46.54765 35.70482
SD 23.40060 33.78114 21.97680 11.70679
Minimum 19.29000 28.39000 30.68000 19.29000
Maximum 154.3900 154.3900 130.8400 62.29000
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Figure 1 - Hotel Price Differentials of the Six Integrated Resorts
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Table 2 summarizes the descriptive statistics of the 15 hotel price differentials and the
Dickey-Fuller unit root test results. The standard deviations of all 15 price differentials
drop in the post-COVID-19 period, implying less volatility in the post-COVID-19 period.

This observation is consistent with the fluctuations visible in the graphs in Fig. 1.

Pre-COIVD, the null hypothesis that there is a unit root is rejected at 5% significance
in 13 price differentials. The unit root hypothesis can also be weakly rejected in the
Broadway-Wynn and the Conrad-MGM price differentials at 10% and 15% significance
levels respectively. The results are much more mixed in the post-COVID-19 period.
The null hypotheses can be rejected in only 8 of the 15 price differentials. This is
evidence that the price differentials have become more persistent post-COVID-19.
Any other shock on the price differentials would be non-transitory or have longer-term
effect in the post-COVID-19 period. As of today, the local hospitality industry still
considers the pandemic itself as the single most prominent shock (Valles, 2021).
Shocks such as trade war and worldwide recession do not seem to be foreseeable.
Furthermore, as of today, the impact of the pandemic on world tourism is still ongoing.

Macao has not fully lifted its entry restrictions.
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After world tourism restores its normality, the six casino concessionaries may engage

in fiercer price competition, bringing volatility back to the game again.

Note that for the full sample, the unit root tests reject the null hypotheses in all 15 price
differentials; therefore, the time series are stationary, and the present analysis can

proceed to derive regression results.

4.2 Results

Table 3 shows the regression results of the 15 hotel price differentials. The resulting
models are chosen based on common criteria including adjusted R-squared as well
as Akaike Information Criterion and Hannan-Quinn criteria. COVID, which is the
dummy variable for the post-COVID-19 period has statistically significant impact on all
15 price differentials except for the ALTIRA-WYNN, BROADWAY-LISBOA and
CONRAD-MGM price differentials. The influences have much more mixed results in
the early stage. The impacts are significant in only 8 of the 15 price differentials. These
are expected results as the pandemic had not yet exerted full impact on world tourism
and the city had gradually strengthened entry restrictions during the early stage.
Hence it is more meaningful to compare the pre- and post-COVID-19 periods,
neglecting the early stage. The mean statistics in the pre- and post-COVID-19 periods
presented in Table 1 can be used to form the following price ranking. The regression
results in Table 2 confirm the switching of the positions when COVID has a statistically

significant negative or positive effect on a price differential.

Pre-COVID-19:

PwyNN = PMGM = PcoNRAD = PBROADWAY = PALTIRA = PLISBOA

Post-COVID-19:

Pmem = PwynN = PBRoADWAY = PLISBOA = PcONRAD = PALTIRA

The rankings show that Wynn and MGM are in a high-price segment, while others are
in a low-price segment pre- and post-outbreak. However, in the low-price segment,
there are some movements. As shown in Table 1, all six of the per-square-meter hotel
room rates have dropped in the post-COVID-19 period. However, the drop of that of
Conrad was much more drastic. As mentioned above, Conrad has suspended from
businesses for as many as 127 days. This is possibly the reason for Conrad’s
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adjustment of pricing strategy. As a result, Conrad’s position relative to the other five

firms moves downstream in the price segment.

The above is an important finding of the study. It shows how the COVID-19 pandemic
indeed has significant impact on the pricing strategies in the oligopolistic market of
integrated resorts in Macao. Together with the theoretical basis, this study can offer
important insights. First of all, according to the differentiated oligopoly model, the price
difference between two oligopolistic firms is due to their product quality differences.
Hence, COVID-19 should lead to significant changes in the quality of the six integrated
resorts. In fact, there have been quality changes in the integrated resorts during the
pandemic. To restore businesses, many integrated resorts offer “staycation” packages
to attract local residents (Valles, 2021). Staycation packages require quality
adjustments in the hotel services, such as food and beverages (F&B) quantity and
variety changes, additional spa services, extended length of stay (i.e., late checkouts),
etc. (Altira, 2020; Broadway, 2020; Conrad, 2020; Grand Lisboa, 2020; MGM 2020;
Wynn, 2020). For example, Altira and MGM Macau gave out free dining coupons in
their staycation packages (Altira, 2020; MGM, 2020).

Second, it will be interesting to find out if such impact on the pricing strategies is short-
term or it will last beyond the end of the pandemic. From a practical standpoint, not all
possible quality adjustments are feasible in the short term. The mentioned quality
adjustments that have taken place during the pandemic involved only changes in the
variable inputs in production. There is not much evidence of quality adjustments that
involve fixed inputs, such as re-branding and re-construction of facilities, which would
take time to adjust and last longer. Even though the government of Macao saw the
need to “re-program” toward the “new normal,” it may take longer for the hospitality
industry to adjust and determine whether to make long-term adjustments (Matias,
2020).

5. Concluding Remarks and Future Extensions

This paper examines the oligopolistic strategies of the six casino concessionaries in
the integrated resort market of Macao. In the theoretical model of differentiated
oligopoly, price differentials across firms are due to product quality differentiation. This

provides a theoretical explanation to the price differences observed across firms in
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Macao’s integrated resort market. The empirical analysis collects secondary data of
daily hotel room rates and room sizes from Agoda (2020) and Booking.com (2020)
from Nov. 1%t, 2019 to Aug. 15", 2020. Based on the effective dates of major preventive
measures and entry restrictions in Macao, the analysis identifies three periods — pre-
COVID-19 period from Nov. 15t to Dec. 30%", 2019, the early stage of the outbreak from
Dec. 31st, 2019 to Feb. 19t 2020 and the post-COVID-19 period from Feb. 20t to
Aug. 15, 2020. The analysis focuses on the comparison between the pre-COVID and
the post-COVID periods since the impact of the pandemic was not fully realized in the
early stage. The regressions find that COVID-19 has significant impacts on 12 of the
15 price differentials. Together with the comparison of mean hotel prices pre- and post-
COVID-19, rankings of the six prices can be derived. While MGM and Wynn remained
in the high-price segment pre- and post-COVID-19, Conrad has taken a major hit on
its businesses and has moved downstream the price segment. In line with the
theoretical model, the empirical results are consistent with the recent observations that
the integrated resorts have adjusted the quality of their hotel services when designing
staycation packages for local residents. Unless the integrated resorts took on long-
term quality adjustments such as re-branding and re-construction of hotel facilities, the
impact of the pandemic on the pricing strategies should be considered as short-term.

Firm-level data of production costs and quality measures, especially in high
frequencies are usually unavailable to researchers. If they become available, this
paper suggests future research to conduct a more thorough regression analysis to test
propositions derived in the theoretical model. Another interesting direction for future
research is to investigate the possible collusive behavior before, during and after the
pandemic. As there is currently no anti-trust law in Macau, collusive behavior in hotel

pricing is plausible.
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Impact of Sport Events on Tourism Development in
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Jodo Rocha. Lusiada University — North and Research Centre in Organizations,
Markets and Industrial Management (COMEGI)

Paula Rodrigues. Lusiada University — North and Research Centre in Organizations,
Markets and Industrial Management (COMEGI)

Abstract

Objective: With this research, we intended to analyse the impact of sport events on
the attraction of tourist at a middle city (Thomson et al., 2019). The purpose of this
article is to understand the evolution of sport events and their influence on the tourist
development of a medium-sized city, with the city of Vila Nova de Famalicdo being
studied (Kennelly, 2017; Kim & Jeong, 2019; Kirkup & Sutherland, 2017; Peri¢, Vitezi¢,
& Badurina, 2019).

To carry out this article, a systematic review of the literature on the topic will be done
in the Web of Science, using search terms such as "Sports Events" (SE) and "Tourism
Development”, as well as a bibliometric analysis that allows visualizing and mapping

the most important areas and recent results from the SE research domain applied to
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