o ey z
<@ sustainability ﬂw\p\py

Article

Fluctuations in Hong Kong Hotel Industry Room
Rates under the 2019 Novel Coronavirus (COVID-19)
Outbreak: Evidence from Big Data on OTA Channels

Feiran Wu !, Qianxi Zhang 1, Rob Law 2(0 and Tianxiang Zheng *

1 Shenzhen Tourism College, Jinan University, Shenzhen 518053, China; wufeiran@stu2018.jnu.edu.cn (EW.);
zhangqx@stu2018.jnu.edu.cn (Q.Z.)

School of Hotel and Tourism Management, the Hong Kong Polytechnic University,

17 Science Museum Road, TST East, Kowloon, Hong Kong 999077, China; rob.law@polyu.edu.hk

*  Correspondence: zheng_tx@jnu.edu.cn; Tel.: +86-13719366354

check for

Received: 28 August 2020; Accepted: 16 September 2020; Published: 18 September 2020 updates

Abstract: The infectious pneumonia caused by the 2019 novel coronavirus (COVID-19) has spread
rapidly worldwide, crippling the global tourism industry’s development and operations. In Hong
Kong, where tourism is a pillar industry, the hotel industry is essential to maintaining a stable
economy. Facing multiple forms of pressure, the industry’s status deserves close attention. More than
200 hotels in Hong Kong were taken as the research set in this study. A Python-based web crawler
was used to collect daily hotel prices from various online travel agencies. Repeated-measures analysis
of variance (ANOVA), correlation analysis, and descriptive analysis were employed to study hotels’
room rate fluctuations over time. Results indicated that room rates across hotels in Hong Kong
were primarily influenced by holidays and festivities prior to COVID-19, whereas rates tended to
decline after the outbreak. Data analysis based on hotels’ star ratings revealed that 5-star hotels
were relatively less affected by COVID-19 while 4- and 4.5-star hotels were most seriously affected.
District-level analysis also showed that hotel room rates were differentially influenced by the virus:
Hong Kong’s Islands district was hit hardest, followed by Kowloon. These findings offer valuable
implications for hotel managers and relevant government departments in making rational decisions
based on the current market state.

Keywords: hotel industry; price fluctuation; big data; COVID-19; Hong Kong

1. Introduction

An infectious pneumonia caused by a novel coronavirus (COVID-19) was first identified in
China in late 2019. The number of infections has since climbed across the globe: the World Health
Organization declared the viral outbreak a “global public health emergency” on 31 January and labeled
it a “global pandemic” on March 11. This pandemic has severely damaged economic and industrial
development around the world. The hotel industry, which is capital- and labor-intensive, has been
particularly affected due to its large investment and high operating costs. According to data from
Smith Travel Research, China’s Spring Festival in early January 2020 brought hotel occupancy to 70%
in mainland China; however, this rate fell sharply after the COVID-19 outbreak, plummeting to 17% by
the end of January [1]. The tourism industry and hotels play important roles in the Asia-Pacific region’s
economic and political climate [2]. It is, therefore, necessary to carefully assess the hotel industry’s
standing amid COVID-19.

As a well-known international metropolis, Hong Kong has ranked among the most popular
tourist cities in the world for nine successive years. Tourism is one of its pillar industries, and the
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tourism industry accounts for about 5% of GDP (Tourism Research Center, Chinese Academy of
Social Sciences, https://www.sohu.com/a/301312989_126204). Hotels hold a vital position in Hong
Kong’s economy. According to recent data from the Hong Kong Tourism Board (HKTB) (https:
//securepartnernet.hktb.com), the pandemic led to a 98% decline in tourist arrivals during the Spring
Festival in February 2020 compared to 2019. The lack of tourists sparked pessimism in the hotel
industry as firms faced an overall occupancy rate of merely 20%. On 31 January, the Hong Kong
News Network reported that room rates at many 5-star hotels in the city were half their normal
cost, with rates at 4-star hotels falling even more. Given this context, several questions arise related
to room rate changes. What are the shifting characteristics of Hong Kong’s market? Do nuances
exist in fluctuations for hotels with different star ratings and in different geographical districts? If so,
how should the extent of any negative (or positive) effects of a given peak or trough be assessed in
terms of their likelihood to influence hotel room rates? This study aims to clarify the current status of
Hong Kong’s hotel industry. Findings can inform hotel managers’ market-based decisions and guide
market supervision departments’ policy adjustments to promote sustainable market development.
The paper proceeds as follows. Section 2 reviews the existing literature about the effects of
infectious diseases on hotels and hotel room rates research. Section 3 describes the data collection and
the method employed in the analysis. Section 4 presents the findings of data analysis and summarizes.
Section 5 makes some discussion points and states implications for managers, consumers, and market
supervision departments. Finally, Section 6 states the conclusions, as well as the limitations of the study.

2. Literature Review

2.1. Research on the Effects of Infectious Diseases on Hotels

Studies pertaining to hotels and infectious disease outbreaks have focused on several large-scale
illnesses, such as the SARS outbreak in Guangdong, China in 2003; the HIN1 outbreak in Mexico in
2009; and the Ebola outbreak in West Africa in 2014. In a study of SARS pneumonia, the Hong Kong
Metropole Hotel Super Spread incident drew people’s attention to the role of viral transmission in
non-medical settings [3]. Scholars have also found that SARS had a significant negative impact on
Taiwan’s hotel stock returns, mainly due to declining hotel sales revenue and increasing room rate
discounts [4]. During the 2009 HIN1 outbreak, questionable prevention and control measures led to the
collective segregation of guests and employees at The Metropark Hotel. This instance exemplified a lack
of effective communication between hotels and public health supervision departments [5]. The hotel
industry in Hong Kong and many other regions faced adverse consequences from the virus [6]. Society
has since paid growing attention to the prevention and control of large-scale infectious diseases in hotels.
Nigeria’s Ebola outbreak in 2014 led hotels in major regions to cooperate immediately with disease
prevention and control agencies to establish areas for healthy guests; related cost-based expenditures
accounted for roughly 43.8% of all expenditures [7]. Although the hotel industry has learned valuable
lessons from prior infectious disease crises, including improving epidemic prevention and sanitation
systems and mitigating the direct impacts of viral spread, hotels have remained somewhat passive in
addressing the indirect influence of COVID-19.

The COVID-19 pandemic has compelled researchers and practitioners to consider the development
of the tourism and hotel industries. Following the outbreak, global news reports and social media
coverage were posited to inform individuals’ travel decisions, in turn affecting tourism revenue and
destination marketing [8]. More resources will likely be allocated to disease control, as travel can
increase the risk of viral infection. Governmental travel bans in various countries have exacerbated the
negative impact of COVID-19 on the tourism industry [9]. The strong transmissibility of the virus,
coupled with the timing of China’s 2020 Spring Festival, US—China trade friction, and other factors,
has caused the economic consequences of COVID-19 to exceed those of SARS in 2003 [10] for hotels
and other tourism industries. Overall, the far-reaching effects of COVID-19 have placed many people
and businesses in challenging situations. Most relevant studies have involved overall descriptions and


https://www.sohu.com/a/301312989_126204
https://securepartnernet.hktb.com
https://securepartnernet.hktb.com

Sustainability 2020, 12, 7709 30f17

evaluations of the hotel industry, with few pertaining specifically to hotels” operational statuses. As a
relatively early study on the outbreak’s influence on hotel price fluctuations, this article presents an
in-depth analysis of hotel industry operations amid COVID-19 to uncover trends in hotel prices.

2.2. Research on Hotel Room Rates

Recent hotel-related research has focused on revenue [11], occupancy rates [12], customer
satisfaction [13], and online reviews [14]. Studies on room rate differences have largely involved
sales channels and price fluctuations over time. In terms of hotel marketing, traditional offline sales
channels have existed for quite some time, whereas online travel agents (OTAs) recently became a
major online avenue for room sales. Online hotel market share jumped to nearly 70% in recent years.
Despite the relatively high cost of OTAs as intermediaries, hotel room sales continue to rely on efficient,
convenient OTAs [15]. The question of how to balance channel sales while maximizing hotel revenue is
a prime concern among hotel managers dealing with multi-channel sales. Many scholars have explored
room rate differences between offline and OTA channels in terms of boosting associated revenue.
Hotels with lower occupancy rates tend to cooperate with OTAs to increase profits. When hotels are
more highly ranked, OTAs generally work harder to provide corresponding resources [16]. Wang and
Li considered the game process of hotels and OTAs to study commission-related decisions and applied
a Stackelberg game model and cooperative optimization model of non-cooperation between hotels and
OTAs in a market environment where hotels dominated. Yan compared master—slave pricing strategies
and revenue between hotels and OTAs and discovered that, under mutual cooperation, retail room
rates decreased and both parties’ revenue increased [17]. Long and Shi revealed that service quality,
unit commission, the service cost coefficient, and the unit service compensation coefficient each exerted
unique effects on traditional travel agencies and OTAs’ pricing decisions [18]. Scholars in this area
have employed myriad methods and types of data, but their conclusions appear similar: cooperative
exchanges between OTAs and hotels must be circular, orderly, smooth, and strategic [19]. Cooperation
enables the efficient realization of long-term, sustainable benefits for hotels and OTA platforms and
ultimately improves both parties’ revenue.

Despite these findings, relatively few studies have focused on hotel room rate fluctuations. As one
exception, Herrmann and Herrman studied the effects of large-scale events on hotel prices and showed
that average rates fluctuated greatly over time during Germany’s Oktoberfest [20]. Gricar and Bojnec
studied seasonal fluctuations in hotel pricing from a longitudinal standpoint, and their findings proved
the rationale for seasonal pricing [21]. Law and colleagues have examined room rate fluctuations in
various settings. They studied minimum room rates on various OTA platforms; although their results
did not reveal specific rules, the authors observed large differences in housing prices throughout the
year of 2014 [22]. They took a hotel as a focal case in 2016 and tracked prices for 3 months, focusing
on fluctuation patterns in room rates from three perspectives [23]. They later studied the frequency
of hotel price fluctuations in 2019 and found that the frequency of room rate changes was tied to
seller density, hotel size, hotel star rating, and consumer heterogeneity on different booking days [24].
Until now, however, much of the available literature has considered the extent of and trends in hotel
price fluctuations based on a relatively small number of hotels.

2.3. Revenue Management in the Hospitality Industry Associated with Crisis Management

Studies concerning the relationship between revenue management and crisis management in the
hospitality industry are relatively rich. Israeli tried to examine hospitality crisis management practices
and found that hotel managers in some regions were better at crisis management (with respect to
average revenue and average income per employee) than those in others [25]. However, whether
there existed a causal relationship between crisis management and short-term performance remained
unclear. The sudden reversal in the lodging industry’s fortunes from 2008 to 2009 has brought
increasing attention to revenue and profitability for revenue managers [26]. During economic
downturns, demand was lower and market prices tended to decrease, so revenue management became
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extremely helpful in coping with the adverse economic situation [27]. Meanwhile, for large-scale
problems, crisis management might be a critical factor that determines the sustainability and success
of a destination [28]. Song believed that the global economic crisis was likely to have affected the
demand for hotel rooms in Hong Kong, and found that room revenue for the High Tariff A and
Medium Tariff categories, in particular, was estimated to have experienced negative annual growth
(—2.48% and —13.63%, respectively) in 2009 [29]. Malhotra and Venkatesh analyzed various issues
relating to readiness to address crises across different types and stages. They concluded that the
gaps in the crisis management strategies and the lessons learned from them could be identified to the
relative impact of the negative events on the hospitality and tourism industry [30]. Alonso-Almeida
focused on the connection between the impacts of the crisis, the measures taken to alleviate the crisis,
and hotel performance. They found that high-quality and branded hotels with a loyal customer base
performed better during the crisis and the worst performers were characterized by reactive measures
(e.g., cost-cutting) [31]. Kapiki suggested that tourism could be the driving force behind Greece’s
economic recovery, and provided some feasible strategies, such as enhancement of alternative forms of
tourism, environmental protection, creation of quality infrastructure, and a boost of competitiveness
through a tourism product that offers value for money [32]. Gehrels explored revenue management
practices in two Prague hotels throughout the previous years of economic crisis. They found that
accurate forecasting was needed to maximize revenue, and strategies aimed at both direct and indirect
channels should be aligned to maximize value and cost-effectiveness [33]. For crisis management during
COVID-19, Ivanov pointed out that automation technologies should be provided to tourism-related
companies to mitigate the negative impacts of biosecurity threats on their economic performance [34].
In summary, crisis management plays an important role in revenue management from the evidence of
existing studies. Therefore, it would be crucial for addressing hotel price fluctuations under the crisis
of COVID-19. This can, in turn, provide better crisis management strategies or suggestions for hotel
managers to maximize operating profits.

3. Methodology

3.1. Data Collection and Preprocessing

A Python-based web-crawling bot was used to gather hotel room rate data in this study. Following
prior research [35,36], TripAdvisor.com was chosen as the main data collection channel because this
site is the largest and most popular hotel room booking platform. Data parameters were as follows:
the check-in date for each hotel was set to seven days in advance, the room was a standard double
room booked for one night [37], and room rates were displayed in Hong Kong dollars (HK) (conversion
rate updated at 8 September 2020, HK$1 = US$0.129 US$ = EU€0.109).

Similar to earlier work [37-39], hotel star ratings were primarily based on the scoring system
on Hotels.com, which uses half-star classification. Star ratings were then cross-validated through
comparison with listings on Booking.com and TripAdvisor to identify star-rating differences between
these two sites for the same hotel. In such cases, 3.5- and 4.5-star hotels were retained.

COVID-19 was officially characterized by human-to-human transmission on 20 January 2020.
The pre- and post-COVID-19 demarcation point was set as 27 January (marking the ninth week of
the year or, alternatively, the fifth fortnight for the purposes of this study). To analyze room rate
fluctuations more comprehensively, our dataset spanned 1 December 2019-17 July 2020 (229 days in
total). The hotel list was obtained from the official HKTB website in September 2019. According to the
released data, a map of districts in Hong Kong, together with the number of hotels and guesthouses
in each district and the number of their roomes, is illustrated in Figure 1. There were 303 hotels with
84,089 rooms in total by September 2019, and 1520 guesthouses with 12,702 rooms. To simplify our
research, guesthouses were excluded due to the unavailability of public data. Some hotels did not offer
standard double rooms or did not allow for online reservations; as such, 237 Hong Kong hotels were
included in the final dataset, and the number of hotels categorized by hotel star rating or district is
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shown in Table 1. Data included the hotel district, check-in date, and daily room rate on each OTA
platform. More than 450,000 room rates were collected.
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Figure 1. Map of Hong Kong and number of hotels and guesthouses with room.

Table 1. Number of hotels by star rating or district.

Star Rating Number District Number
2.5 2 Hong Kong Island 97
3 35 Kowloon 106
3.5 55 New Territories 24
4 94 Islands 10
4.5 22 -
5 29 -
Total 237 Total 237

3.2. Method of Analysis

To evaluate room rate fluctuations in Hong Kong hotels, the same parameter (i.e., room rate) was
measured repeatedly over time. Repeated-measures analysis of variance (ANOVA) constituted our key
analytical approach. The date was set as the within-subject factor with hotel room rate as the dependent
variable and district or star rating as the covariate. First, a rough estimate was established based on
Mauchly’s test of sphericity. Second, peaks and troughs in the graph of estimated marginal means
were singled out, and pairwise comparisons were performed to further evaluate related differences.
Correlation analysis was conducted using the Baidu index and the mean room rate in Hong Kong.
All analyses were completed in SPSS 23.0.

Room rate data were missing for certain dates when the web-crawler bot could not locate records
for a given type of room on chosen OTA platforms. When excessive data were missing or an excessive
number of observations were collected, the repeated-measures ANOVA would neither run properly nor
return accurate results. To address these issues, each hotel’s room rates were calculated as a weekly or
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biweekly average to ensure effective results from repeated-measures ANOVA. The weekly average was
used when non-missing data were sufficient (e.g., when analyzing overall price fluctuations), and the
biweekly average was applied otherwise (e.g., when analyzing price fluctuations for a particular hotel,
typically 3- or 4.5-star in this study). Corresponding fortnight or week numbers for a given date range
are listed in Table 2.

Table 2. Corresponding fortnight or week numbers by date range.

M NOM DATE "M Nom DATE WM Nom DATE

1 1 1-7 December 2019 7 13 23-29 February 2020 13 25 17-23 May 2020
2 8-14 December 2019 14 1-7 March 2020 26 24-30 May 2020

2 3 15-21 December 2019 8 15 8-14 March 2020 14 27 31 May-6 June 2020
4 22-28 December 2019 16 15-21 March 2020 28 7-13 June 2020

3 5 29 December 2019—4 January 2020 9 17 22-28 March 2020 15 29 14-20 June 2020
6 5-11 January 2020 18 29 March—4 April 2020 30 21-27 June 2020

4 7 12-18 January 2020 10 19 5-11 April 2020 16 31 28 June—4 July 2020
8 19-25 January 2020 20 12-18 April 2020 32 5-11 July 2020

5 9 26 January-1 February 2020 1 21 19-25 April 2020 17 33 12-17 July 2020
10 2-8 February 2020 22 26 April-2 May 2020

6 1 9-15 February 2020 1 23 3-9 May 2020
12 16-22 February 2020 24 10-16 May 2020

4. Findings

To preliminarily determine whether room rate fluctuations and the COVID-19 pandemic were
affiliated, correlation analysis was performed using the average daily room rate and the “coronavirus”
Baidu index for Hong Kong. The corresponding Pearson’s correlation coefficient was —0.238 (p < 0.01),
indicating a significantly negative correlation between these two factors; that is, when the “coronavirus”
search index was higher, the average hotel room rate on that day was relatively lower. The COVID-19
pandemic, thus, appeared to have a more or less significant negative influence on Hong Kong hotel

prices. Room rate fluctuations are analyzed in detail below.

4.1. Ouverall Trends in Room Rate Fluctuations

As mentioned earlier, for repeated-measures ANOVA, the weekly average room rate was taken as
the observed variable, the date as the within-subject variable, and the hotel star rating and district
as within-subject factors. Mauchly’s test of sphericity revealed unequal variance in room rates
(x? = 8491.119, p < 0.000). Variance results for date, date*star, and date*district remained significant
after Greenhouse-Geisser correction. Therefore, hotel prices differed significantly by date, and room rate
fluctuations varied from star to star and district to district. Similar to prior research [40], we identified
a “turning point” in hotel room rate growth in all categories based on the occurrence of a peak (trough)
in the time series where the room rate shifted from ascending (descending) to descending (ascending).
The number of turning points reflected the extent of the pandemic’s impact on price fluctuations.
Six troughs with eight peaks appear in Figure 2, with the descent lasting much longer than the ascent.
Overall, hotel room rates in Hong Kong displayed a volatile downward trend during the study period.

Table 3 presents pairwise comparison results for several important time nodes in the graph of
estimated marginal means (Figure 1). Before the ninth week, hotel prices in Hong Kong fluctuated
substantially with two clear peaks in the fifth and ninth weeks. Because these two weeks coincided
with New Year’s Day and the 2020 Spring Festival, respectively, pre-COVID-19 room rates appeared to
be mostly affected by the holiday. After the outbreak, room rates dropped significantly within seven
weeks (i.e., the 9th-16th week). A new peak emerged in the 19th week, and the graph demonstrated
several slight fluctuations. Given that the 19th week included Tomb Sweeping Day, hotel prices were
presumably affected by the holiday but to a lesser degree. The average room rate in the 19th week was
lower than that during New Year’s Day or the Spring Festival. Therefore, hotel room rates seemed
drastically affected in the early stages of the outbreak, showing a significant downward trend before
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gradually rising later. The final price was still lower than that before the outbreak with a difference of

HK$64.659 (US$8.343/EU€7.063).

950,00
w
&
@ 90000
=
=
£
o
=
=
b=
[
+ 85000
E
o
w
800.00
rT T 17T 17T 17T 17T T T 17T T1T T 17T T 17T 17T T T T T T T 17T T T 7T 1T T T T T T1
1234567 881011121314151617181920 21 222324 2526 27 258 2930 31 3233
Week
Figure 2. Estimated marginal means for room rates.
Table 3. Pairwise comparisons of room rates.
Week () Week (J) Mean Difference (I-]) Std. Error Sig
3 5 —114.045 *** 13.010 0.000
Before ninth week 5 8 132.310 *** 12.683 0.000
8 9 —69.709 *** 8.303 0.000
9 16 495.137 *** 22.242 0.000
After ninth week 16 19 —70.963 *** 17.835 0.000
19 24 66.049 *** 18.201 0.000
9 33 64.659 ** 27.463 0.020

Note: *p < 0.1, * p < 0.05, ** p < 0.01.

4.2. Fluctuations in Hotel Room Rates by Star Rating

When considering each hotel star level separately, the volume of data for 3- and 4.5-star hotels was
relatively small; therefore, average room rates were taken on a biweekly basis. Furthermore, because
our dataset included only two 2.5-star hotels, the data volume and representativeness were too small
for a separate analysis. Repeated-measures ANOVA was conducted by setting weeks/fortnights as
within-subject variables and district as the covariate. Findings are displayed in Table 4. All star-rated
hotels had statistically significant room rate differences on different dates with the exception of

5-star hotels.
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Table 4. Repeated-measures analysis of variance for room rates by hotel star rating.

Greenhouse-Geisser

Star Rating x? P
F p
3 (fortnightly) 781.036 0.000 3.668 0.000
3.5 (weekly) 3581.950 0.000 5.787 0.001
4 (weekly) 4735.678 0.000 4.359 0.000
4.5 (fortnightly) 956.667 0.000 3.778 0.006
5 (weekly) 2105.363 0.000 1.324 0.270

The room rate for each hotel star level rose to varying degrees around the ninth week or fifth
fortnight echoing our general analysis results; that is, room prices associated with each star level
before the outbreak were mainly affected by holidays such as New Year’s Day and the Spring Festival.
Detailed information by star rating after the COVID-19 outbreak (i.e., the ninth week or fifth fortnight)
is outlined below as shown in Table 5.

Table 5. Pairwise comparisons of room rates by hotel star rating.

Star Rating Fortnight (I) Fortnight (J) Mean Difference (I-]) Std. Error Sig.
5 7 38.632 *** 9.826 0.000

3 8 10 —78.221 *** 12.231 0.000
5 17 5.708 14.332 0.692

5 8 76.877 ** 25.939 0.005

8 9 -110.841 57.010 0.059

4.5 5 9 —-33.964 63.447 0.595
9 17 138.357 * 55.170 0.016

5 17 104.393 *** 25.999 0.000

Star Rating Week (I) Week (J) Mean Difference (I-]) Std. Error Sig
9 15 94.410 *** 14.920 0.000

35 15 19 —120.352 *** 27.604 0.000
’ 9 19 4.221 24.712 0.865
9 33 50.816 ** 15.299 0.002

9 15 65.973 ** 18.595 0.001

4 15 19 —38.848 *** 10.482 0.000
18 33 81.173 * 31.548 0.012

9 33 80.016 ** 26.487 0.003

11 16 96.574 * 43.421 0.033

5 16 21 —110.290 ** 29.283 0.001
21 24 95.450 ** 33.633 0.008

9 33 15.840 65.635 0.811

Note: * p < 0.05, ** p < 0.01, ** p < 0.001.

For 3-star hotels, a small decline (HK$38.632/US$4.984/EU€4.220) initially followed the COVID-19
outbreak, from the fifth to the seventh fortnight. Then several notable price peaks appeared during
the 9th—11th fortnight (22 March-2 May), when the average room rate even exceeded that associated
with the Spring Festival. Compared with the eighth fortnight, room rates increased by approximately
HK$78.221 (US$10.093/EU€8.544) during the 10th fortnight. Prices then began to fluctuate downward.
No significant difference was observed before and after the pandemic outbreak; only a slight decrease
(HK$5.708/US$0.737/EU€0.624) was apparent.

The room rate for 3.5-star hotels declined rapidly by HK$94.41 (US$12.182/EU€10.313) after
the outbreak. Similar to 3-star hotels, prices immediately increased from the 15th to 19th week
by HK$120.352 (US$15.529/EU€13.147). While the peak was lower than during the Spring Festival
(ninth week), the difference was negligible (HK$4.221/US$0.545/EU€0.461). Rates then began to show
a volatile upward trend. No significant difference (merely HK$18.267/US$2.357/EU€1.996) emerged
between pricing at the 32nd week compared to before the COVID-19 outbreak. Yet a sharp drop
followed in the 33rd week, resulting in a rate difference of HK$50.816 (US$6.557/EU€5.551).
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Rates for 4-star hotels did not fall drastically briefly after the outbreak but fluctuated and reached
their first low trough in the 15th week (i.e., a decline of HK$65.973/US$8.513/EU€7.207). Prices then
rose between the 17th and 19th weeks. However, this increase only lasted for a short time and was
followed by a substantial decline (HK$81.173/US$10.474/EU€8.867) in the 18th—33rd weeks. Although
room rates at 4-star hotels did not fluctuate much early in the pandemic, prices continued to fall as the
outbreak persisted. Room rates also differed significantly compared to the beginning of the pandemic
(i.e., the 9th vs. 33rd week).

Rate fluctuations at 4.5-star hotels were similar to 4-star hotels: prices declined since the COVID-19
outbreak, bottoming out at HK$76.877 (US$9.920/EU€8.398) by the eighth fortnight. A short-term and
large-scale room rate rebound occurred during the ninth fortnight (17th-18th week). The peak increase
surpassed room rates during the Spring Festival by HK$33.964 (US$4.382/EU€3.710). A substantial
price drop followed, and the final room rate was significantly lower than before COVID-19.

No clear trend manifested for overall room rates among 5-star hotels. Figure 3 illustrates that the
number and magnitude of fluctuations in 5-star hotels exceeded those of other star-rated hotels. A price
decline of HK$229.922 (US$29.667/EU€25.116) occurred during the 11th-16th weeks. Two peaks then
appeared during the 11th and 12th weeks as well as in the 19th to 21st weeks, followed by a drop
in the 21st-24th weeks. Overall, July rates were HK$15.84 (US$2.044/EU€1.730) lower than those
before COVID-19.
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Figure 3. Estimated marginal means of room rates by hotel star rating.

In sum, post-COVID-19 fluctuation patterns can be divided into three categories. The first includes
3-star and 3.5-star hotels, which demonstrated a relatively clear downward trend shortly after the
outbreak with a relatively large increase during the 17th-22nd weeks. These room rates rebounded
gradually over time, such that July prices were not much lower than before COVID-19. We also
conducted interviews with sales staff from several travel agencies in Shenzhen, China. Interviewees
reported that many consumers preferred 3-star hotels in Hong Kong (especially guests from mainland
China) due to moderate prices. However, the profit margin for 3-star hotels is often relatively small,
as is the price reduction for hotel rooms. These aspects may explain why room rates for 3- and 3.5-star
hotels in our sample appeared less affected by COVID-19.

The second category consisted of 4- and 4.5-star hotels, whose rates behaved similarly to 3-
and 3.5-star hotels early in the COVID-19 outbreak. Prices in this category displayed a considerable
downward trend first before climbing near the 19th week. Even so, the duration of this increase
was shorter than in the first category; after peaking, we observed an enduring large-scale price
reduction among 4- and 4.5-star hotels such that their final prices were significantly lower than before
the pandemic.

The third category included 5-star hotels. These hotels’ overall price change during the pandemic
period was not significant. Rates increased in the early outbreak but soon recovered and then began to
fluctuate periodically. Although room rates in July differed significantly from those before COVID-19,
the low price was relatively similar.

4.3. Fluctuations in Hotel Room Rates by District

To compare the influence of COVID-19 across districts, we carried out repeated-measures ANOVA
using date as the within-subject variable and star ratings as the covariate. Except for New Territories
districts, significant differences emerged in hotel room rates in districts at different times at a confidence
interval of 0.9. Results are shown in Table 6.

Table 6. Repeated-measures analysis of variance in room rates by district.

) Greenhouse-Geisser

District X p
F p
Hong Kong Island 5124.855 0.000 2.175 0.097
Kowloon 5213.122 0.000 2.247 0.096
New Territories 1003.582 0.000 1.968 0.102
Islands 520.706 0.000 2.345 0.092

Districts” hotel room rates were further analyzed as follows: hotel room rates in the New
Territories and Islands districts were taken as biweekly averaged prices due to excessive missing values;
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weekly averages were calculated for the other two districts (i.e., Hong Kong Island and Kowloon).
Repeated-measures ANOVA results are depicted in Table 7 and Figure 4. While the graph of price
fluctuations in the New Territories demonstrates no clear change-related trend, the graphs for the other

three districts vary. Room rate fluctuations are discussed in greater detail below.

Table 7. Pairwise comparisons of room rates by district.

11 0f 17

District Week (I) Week (J) Mean Difference (I-]) Std. Error Sig.
16 18 —65.229 *** 11.997 0.000
Hong Kong Island 18 24 91.480 *** 17.296 0.000
9 33 27.482 32.635 0.402
15 17 -74.318* 34.459 0.034
Kowloon 17 24 83.421 * 34.750 0.018
9 33 81.564 *** 10.506 0.000
District Fortnight (I) Fortnight (J) Mean Difference (I-]) Std. Error Sig
6 8 45.896 ** 16.502 0.008
8 9 —73.997 *** 18.595 0.000
New Territories 9 13 65.887 ** 23.614 0.008
12 16 —42.304 50.040 0.403
5 17 -19.036 24.314 0.438
Island 5 7 238.583 *** 40.029 0.000
sands 5 17 202172 % 57.013 0.003
Note: * p < 0.05, ** p < 0.01, ** p < 0.001.
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Figure 4. Estimated marginal means of hotel room rates by district.
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After the ninth week, room rates in Hong Kong Island fluctuated initially and then increased
significantly (by HK$65.229/US$8.417/EU€7.126) from the 16th to 18th weeks. However, prices began
to drop sharply from the 18th to 24th weeks with a decline of HK$91.480 (US$11.804/EU€9.993).
Ultimately, no significant difference was found in pre- and post-COVID-19 room rates.

Rate changes in Kowloon were similar to those in Hong Kong Island in the early stages of
the outbreak. Rates fluctuated up and down, rising sharply by HK$74.318 (US$9.589/EU€8.118)
in the 15th week to 17th week and then declining by HK$83.421 (US$10.764/EU€9.113) in the 17th
week to 24th week. Unlike Hong Kong Island, after a decline during the 24th week, no significant
increase followed. Therefore, the rate prior to the outbreak differed significantly from the final price
by HK$81.564 (US$10.524/EU€8.910).

After the COVID-19 outbreak (i.e., the fifth fortnight) in the New Territories, room rates changed
significantly with many steep rises and falls: a decline of HK$45.896 (US$5.922/EU€5.014) from the 6th
to 8th fortnights, an increase of HK$73.997 (US$9.548/EU€8.083) from the 8th to 9th fortnight, a decline
of HK$65.887 (US$8.502/EU€7.197) from the 9th to 13th fortnights, and finally an increase of HK$42.304
(US$5.458/EU€4.621) from the 12th to 16th weeks. Prices in the last two weeks of July were HK$19.036
(US$2.456/EU€2.080) higher compared with before COVID-19.

Since the COVID-19 outbreak (i.e., the fifth fortnight), average room rates in the Islands dropped
to some extent, with a total decline of HK$238.583 (US$30.785/EU€26.062) from the fifth to seventh
weeks. After that, prices remained low with a total decrease of HK$202.172 (US$26.087/EU€22.085).
This district also witnessed the largest decline in room rates overall.

Generally, when analyzing hotels in Hong Kong’s four administrative districts separately, we found
that rates in the Islands and Kowloon were significantly lower than those before COVID-19. Prices
showed a continuous and significant decline after the outbreak. The latest prices on Hong Kong Island
did not differ significantly from those before the outbreak, and prices in the New Territories were even
higher than before COVID-19.

4.4. Summary

Hotel room rates were analyzed based on overall trends, hotel star ratings, and districts.
Fluctuating periods based on each factor are displayed in Table 8. Throughout this period, most hotels
quickly experienced significantly declining prices after the outbreak (i.e., ninth week/fifth fortnight).
These trends indicate that, after COVID-19 was officially announced, Hong Kong’s hotel market
responded immediately by lowering prices. This reaction further suggests that the pandemic had a
highly time-sensitive effect on online hotel prices. Prices subsequently rebounded to a more stable
level, but the latest hotel rates (i.e., the 33rd week/17th fortnight) in our sample remained lower than
those prior to COVID-19. Specific differences were also observed based on hotels’ star ratings and
districts. Among all starred hotels, rates at 4- and 4.5-star hotels continued to decline for a relatively
longer period, while prices of 3- and 5-star hotels fell for a briefer time. As for the extent of fluctuation,
declines were strongest for 5-star hotels, whereas 3.5-star hotels displayed higher prices than before the
outbreak. Among different districts, the Islands and Kowloon were subjected to the longest ongoing
decline, while Hong Kong Island and the New Territories did not experience sustained rate drops
over the long term. Room prices in the Islands fell the most. Hong Kong hotel prices underwent
a fluctuating decline throughout the study period; as the pandemic persists, hospitality businesses’
short-term prospects may continue to be overshadowed by the global economic recession.
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Table 8. Summary of periods of significant decline in hotel room rates.

Variables Period of Significant Decline
Overall W:9-16, 19-24, 9-33
3 F. 5-7
3.5 W:9-15
Star Rating 4 W: 9-15, 18-33
4.5 F.9-17,5-17
5 W:11-16, 21-24
Hong Kong Island W:18-24
District Kowloon W: 17-24, 9-33
1stre New Territories F: 6-8,9-13
Islands F:5-7,5-17

Note: W = week, F = fortnight.

To analyze further, we took the number of turning points as reflecting the extent of pandemic-related
consequences on price differences. The 237 hotels were correspondingly grouped into three categories:
highly affected (4- and 4.5-star hotels), moderately affected (3 and 3.5 stars), and less affected (5 stars).
This categorization partially echoes an earlier study indicating that the higher a hotel’s star rating,
the greater the price increase [41] with respect to fluctuating hotel room prices during the Canton Fair
in China. Our classification is also consistent with another study [24] revealing low price elasticity
among hotels with higher star ratings. Similarly interesting is the fact that significant peak-to-trough
(or trough-to-peak) periods identified through repeated-measures ANOVA may proxy the degree of
recession (or boom) experienced by a hotel in a particular category.

5. Discussion and Implications

5.1. Discussion

The negative influence of the pandemic on Hong Kong hotels has far exceeded our expectations.
Due to the increasing number of visitors during the Spring Festival, February is often Hong Kong'’s peak
tourist season. According to the HKTB, the average hotel room rate in February 2019 was HK$1378
(US$177.805/EU€150.531) compared to a mere HK$963 (US$124.257/EU€105.197) in February 2020.
Yet data collected in this study indicate that the average hotel price in February was in fact much lower:
HK$743.52 (US$95.937/EU€81.221). In this vein, this study concentrates on the shifting characteristics
of the hotel market by examining the fluctuations in room rates under a period of time. Not only do
the research findings imply that room rates in Hong Kong demonstrated an overall downward trend
after the COVID-19 outbreak, which would be a rather obvious conclusion, but also delineate how the
pricing has been evolving during the time period: rate fluctuations mainly occurred around holidays
before the pandemic owing to the increased demand for accommodation in leisure time; overall prices
exhibited a downward slope thereafter, implying that a slight or sudden growth, if there were, could
not compensate for this declining deficit. The findings also reveal how and when the fluctuation
progressively shifts from increase to decline, and vice versa.

Furthermore, our findings indicate that hotel room rate fluctuations varied across star rating
levels and districts. Room rates at each hotel star level aside from 5-star hotels were significantly
affected by COVID-19 but showed distinct fluctuations. According to the results, 4- and 4.5-star hotels
appeared to suffer greater room rate reductions compared to 3-and 3.5-star hotels based on a more
enduring decline. A plausible explanation for the drastic decline may be attributable to the comparably
high price elasticity in this category. When the supply remains unchanged in a short-term period
but the demand for accommodation decreases, hotel managers must have tailored their hotel room
prices by presenting a lower rate to survive the contractions. As for districts, fluctuations coincided
with holidays and festivities before COVID-19, conveying uniform momentum growth irrespective of
hotels” geographical location. Post-COVID-19, room rates for hotels in all districts apart from the New
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Territories tended to decline over time, albeit with oscillations. Room rates at hotels in the Islands
dropped especially markedly, potentially due to the large number of high-star hotels in this district.
Understanding star-level inequality and regional disparities on hotel room rate fluctuations offer
several valuable insights and implications for research and practice.

5.2. Implications

Based on the findings, the present study offers several valuable insights for research and practice.
COVID-19’s hotel industry effects seem closely tied to government-mandated travel restrictions or
tourists choosing to minimize health risks and reduce travel. Low accommodation demand may,
therefore, partially explain lower hotel online booking room rates. This article shed light on the
interaction among occupancy rates, room rates, and hotel operations; that is, fewer tourist arrivals
during the pandemic hampered hotel occupancy rates and spurred hotel price fluctuations, ultimately
resulting in poor hotel operations. While studies on hotel price fluctuations have explored related
factors such as price adjustment frequency [24], differences in OTA platforms [22,23], and fluctuations
during large-scale festivals or exhibitions [20,41], scarce research has investigated specific public health
crises such as infectious disease outbreaks. The current study focused on hotel price fluctuations amid
COVID-19 and identified significant differences via repeated-measures ANOVA, greatly enhancing the
reliability of our results. Resultant findings have expanded the scope of relevant research and enriched
knowledge of hotel industry operations in times of public health crisis.

For hotel managers, these results offer pricing-related guidance for better revenue management.
Hotels can apply our findings to make informed price adjustments based on room rate fluctuations
among hotels with the same star rating and within the same geographic area. For example, five-star
hotels target high-end customers, and price reductions do not particularly appeal to this consumer base.
Nevertheless, hoteliers can confidently use the findings to improve their responses to cater to customers’
consumption habits during the epidemic period, or to implement appropriate strategies such as
delivering high-value or dedicated hotel room products. Three-star hotels have little room for price
reduction, which may partially explain their relatively stable room rates. In this case, hotel managers
should plan marketing strategies, such as conferring with third-party channels on payment by e-equity
cards or electronic stored value cards, to boost arrivals and reduce revenue loss, thereby yielding
sustainable development of the hotel industry. Other hotels can modify their prices according to
the state of the pandemic to promote sustainable operations through cost savings. Our results can
also aid consumers in selecting a hotel category. For consumers, knowing when the hotel reaches a
low room rate may assist them in reserving hotel rooms online. The desire to hire an upscale hotel
(to make a reservation for a 5-star hotel) with a low rate (e.g., at a 4-star price) to get high-quality
service does not seem to be a mirage, especially during this difficult time, thereby reducing their costs
in return for better service. For market supervision departments, these findings can likewise serve as a
reference for decision making. Hotel prices fell sharply during COVID-19 but may rebound once the
pandemic dissipates. Taking SARS as an example, during the first month after the epidemic ended
(December 2003), the tourism industry underwent “retaliatory growth” [1]. Therefore, as today’s hotel
industry grapples with this pandemic, relevant departments can devise policies to enhance hotels’
operations (e.g., the low-cost requisition of hotels as designated isolation areas, tax reductions, and so
on). Once the pandemic ends, relevant departments can turn their attention to maintaining market
order and effectively allocating resources to ensure stable economic recovery.

6. Conclusions and Limitations

This study aimed to explore room rate fluctuations at Hong Kong hotels during COVID-19.
Repeated-measures ANOVA was employed to identify the significance of such fluctuations across
times, star ratings, and districts. This method was effective for assessing trends and fluctuations in
our data. However, the time points suitable for repeated-measures ANOVA were relatively limited,
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and missing values could adversely affect our model. Average room rates were used as needed to
mitigate these issues.

However, this study still has limitations that leave room for future work. First, several dynamic
factors were not considered. Due to a manpower shortage, our data were collected periodically from
OTA platforms for a single room category on the same check-in date; various room categories and the
influences of different check-in times were not accounted for. Subsequent studies could assess relevant
issues in greater detail, including room category and rate fluctuations within a single day. Using more
hotels with information over a longer time horizon could also result in more accurate price fluctuation
data with distinct differences.

Second, the range and volume of our dataset were relatively small: data only covered room
rates in 237 Hong Kong hotels for 229 days. It was challenging to uncover other characteristics,
and year-on-year comparisons were not possible. Hong Kong'’s tourism and hotel industry operations
appear to have worsened since August 2019. Li Hancheng, executive director of the Hong Kong
Hotel Owners Association, explained that in December 2019, the average hotel occupancy rate was
about 60% (a year-on-year decrease of 33%), and room rates fell by 47% year-on-year. Related changes
reflecting the influence of COVID-19 are, thus, relatively insignificant. Future research should be
carried out in areas especially stricken by COVID-19. Longer follow-up investigations will likely elicit
more meaningful findings.

Third, it is challenging to tease out the effects of diverse factors in hotel room rate fluctuations.
This study described select fluctuation trends and offered potential explanations based on COVID-19.
Numerous other aspects warrant investigation, such as the factors shaping rate fluctuations and the
extent to which COVID-19 affects hotel pricing. In the future, scholars may wish to inspect additional
characteristics and identify those exerting the greatest influence on hotel room rate fluctuations.
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