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Abstract
In response to the unexpected outbreak of the novel coronavirus (COVID-19), governments 
worldwide implemented stringent measures to contain its transmission. This study investi-
gates the effect of the stringency of COVID-19 outbreak government measures on hotel 
occupancy rates in the world’s top ten visitor destination countries. The analysis in this 
study draws upon the recently developed novel indicator, government stringency, compiled 
systematically by the Oxford COVID-19 Government Response Tracker for March 2020 to 
March 2021. By adopting a structural consumer choice model, the panel estimation proce-
dure is applied to assess the effect of government stringency on hotel occupancy rates. The 
findings revealed a statistically significant adverse effect of government stringency on hotel 
occupancy rates. The findings suggest that although government containment measures 
had the desired effect of reducing transmissions of COVID-19 and a crucial predictor of 
hotel occupancy rates in the top ten tourist destination countries, it adversely impacted the 
tourism hospitality sector through reduced demand for hotel accommodation as occupancy 
rates plunged. This study’s analysis supports the consumer choice modelling approach as 
it can be considered a relevant analytical framework that is satisfactorily able to explain 
the adverse effects of governments containment measures on hotel occupancy rates. This 
research contributes to the tourism modelling literature and complements previous studies 
in providing an additional understanding of the effect of government stringency measures 
based on the newly established Oxford COVID-19 Government Response Tracker Data-
base within a coherent modelling framework.
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1 Introduction

The outbreak of the novel coronavirus in 2019, now known as COVID-19, has turned into 
a significant pandemic (Ozturk 2021 and Koo et al. 2020), causing the loss of millions of 
human lives and disrupting the world’s economic and social fabric. According to Barro 
et al. (2020), this pandemic poses the most significant threat to humankind and the global 
economy since the Spanish Flu of 1918, while Pileggi (2021) notes the pandemic as one of 
the most traumatic events of recent times. Following its identification and possible origin 
of location in China, COVID-19 has crossed the boundaries of almost every nation world-
wide. According to the World Health Organisation, as of January 7, 2022, the worldwide 
confirmed cases of COVID-19 infections reached 298,915,721, deaths of 5,469,303 peo-
ple and 9,118,223,397 vaccine doses administered. Other than the unprecedented levels 
of death, the pandemic has resulted in severe contractions in economic activities, includ-
ing disruptions to societies lifestyles. As of December 2021, populations around the globe 
continue to bear severe health, social and economic impacts of this disease, with very few 
countries revealing signs of a speedier recovery that matches the pre-pandemic (2019 and 
before) levels of the state of economies.

Among other economic activities worldwide, the world’s tourism industry has taken a 
brutal hit from the COVID-19 pandemic. For instance, according to the United Nations 
World Tourism Organisation (https:// www. unwto. org/ touri sm- stati stics- data), international 
tourist arrivals worldwide declined by between 70 to 75 percent in 2020 from the preceding 
year. By January 2021, the drop was even more severe than the preceding years, reported 
to be around 87 percent, mainly due to international border closures that restricted global 
travel. The economic effect across the world is apparent waves of contractions in economic 
growth, foreign exchange earnings and job creation. The recent compilation of statistics 
from the World Travel and Tourism Council revealed that, before the pandemic, the world’s 
travel and tourism sector contributed 10.6 percent of all jobs, 10.4 percent of global gross 
domestic product (GDP), and international visitor spending approximately 6.8 percent of 
total exports.

A year onwards from the pandemic, severe declines in economic activities across the 
globe has become apparent. For example, in 2020, the World Travel and Tourism Council 
statistics confirm that the travel and tourism sector contributed 5.5 percent of world GDP, 
with 272 million employed globally (compared to 334 million in 2019), with international 
visitor spending plummeting by an unprecedented 69.4 percent. Massive contractions in 
economic activity have been observed in many tourisms’ dependent countries. As a result, 
economic growth in many countries plummeted in 2020, with the declining trend continu-
ing into 2021. For example, growth statistics compiled by the International Monetary Fund 
(April 2021) revealed that, in 2020, the world economy contracted by -3.3 per cent. The 
worldwide tourism industry has been one of the worst affected economic sectors due to the 
government-imposed bans on international travel and border closures to contain the trans-
mission of COVID-19. As a result, the global tourism sector suffered an estimated loss of 
$1.3 trillion (United Nations Conference of Trade and Development, 19 March 2021).

Across the globe, the tourism sector has grown into vital production sectors, exclusively 
generating incomes, absorbing the domestic labour, and connecting other sectors of the 
economy. Pileggi (2021) argued that economic oriented priorities correspond to positive 
performance and the tourism sector’s past positive contributions to nations development 
confirm this. Tourism interlinkages with other production sectors within a country gener-
ate a strong multiplier, allowing the growth of other tourism linked sectors, promoting the 

https://www.unwto.org/tourism-statistics-data
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growth and development of business outside its core. Exponential increases in COVID-19 
deaths worldwide day by day (Osseni 2020) triggered both governments to continue insti-
tuting more stringent containment measures. As a result, worldwide international arrivals 
dropped sharply because international travel restrictions strengthened (Chen et al. 2021). 
It has been evident that the tourism sector suffered adverse effects as most countries insti-
tuted disease containment policies such as short and long-term international border clo-
sures and in-country lockdowns to control the virus’s transmission (Maier and Brockmann 
2020). This resulted in the industry taking an unprecedented brunt of the pandemic with 
the closure of several businesses directly serving tourists and those externally connected to 
tourism services.

However, the containment measures varied from country to country across the world. 
According to the newly compiled and comprehensive data on government containment 
measures (henceforth referred to government stringency) from the Oxford Covid-19 Gov-
ernment Response Tracker (https:// www. bsg. ox. ac. uk/ resea rch/ resea rch- proje cts/ covid- 19- 
gover nment- respo nse- track er), among the top ten international visitor recipient countries 
(China, France, Germany, Italy, Mexico, Spain, Thailand, Turkey, United Kingdom, and 
the United States), for March 2020 to March 2021, average stringency index values in these 
countries ranged from 58.0 in Thailand (least stringent) to 74.6 in the United Kingdom 
(most stringent). Among these countries, international tourism formed an essential part of 
their national economy (Table 1). Before the COVID-19 pandemic, tourism contributed to 
over 12 per cent of their gross domestic product (GDP). According to Table 1, in 2020, on 
average, tourism contribution to gross domestic fell dramatically by more than 50 percent. 
A caveat to the data in Table 1 is that it should be interpreted with caution as the contri-
bution to the GDP of the tourism sector is in its “extended form” (total and not directly). 
Although the World Travel and Tourism Council (WTTC) compiles valuable aggregate 
data on a range of variables, the WTTC is not part of the official statistical system. The 
Tourism Satellite Account (TSA) (https:// www. oecd. org/ cfe/ touri sm/ touri smsat ellit eacco 
untre comme ndedm ethod ologi calfr amewo rk. htm) provides a standard statistical framework 

and the primary tool for the economic measurement of tourism. However, the drawback 

Table 1  Tourism contributions to national output in top ten visitor recipient countries Source: Author’s 
computations using the World Travel and Tourism Council (https:// wttc. org/ Resea rch/ Econo mic- Impact)

Country Contribution of gross domestic product 
(%) in 2019

Contribution of gross 
domestic product (%) in 
2020

China 11.3 4.5
France 8.5 4.7
Germany 9.8 5.5
Italy 13.1 7.0
Mexico 15.5 5.9
Spain 14.1 5.9
Thailand 19.7 8.4
Turkey 11.3 5.0
United Kingdom 10.1 4.2
United States 8.6 5.3
Average 12.2 5.6

https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://www.oecd.org/cfe/tourism/tourismsatelliteaccountrecommendedmethodologicalframework.htm
https://www.oecd.org/cfe/tourism/tourismsatelliteaccountrecommendedmethodologicalframework.htm
https://wttc.org/Research/Economic-Impact
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of accessing TSA measurements is that now not all countries produce economic measure-
ments of tourism using the TSA framework, so homogeneous and comparable data are not 
available for different nations.

While government stringency had the desired effects of containing COVID-19 trans-
mission and preventing undue stress in health professionals and health systems (Koo et al. 
2020), it is most likely to have adversely impacted the demand for hotel accommodation. 
Across the world’s tourist destinations, hotels are one of the fastest-growing services of the 
hospitality sector, and it employs thousands of people given their labour-intensive nature of 
services. Among the top ten visitor destinations, recent statistics indicate that hotel occu-
pancy rates declined during the early part of 2020 as governments gradually introduced 
containment measures of different magnitudes. According to the statistics compiled by the 
United Nations World Tourism Organisation, there is unambiguous evidence that in the 
top ten visitor destination countries listed in Table 1, hotel occupancy rates falling sharply 
between March and May of 2020, improving towards the middle of 2020, and sliding again 
towards the last quarter of 2020. The downward trend in hotel occupancy has continued 
into 2021.

Studies providing a coherent analysis of the effects of government stringency on hotel 
occupancy within a reliable modelling framework is exceedingly rare. As far as the author 
knows, this is the first study to investigate the effect of COVID-19 related government 
stringency measures on hotel occupancy rates across the world’s top ten visitor recipient 
countries using s structural consumer choice model. This study uses the novel and system-
atically compiled most recent and up to date government stringency measures produced by 
The Oxford COVID-19 Government Response Tracker (OxCGRT), discussed in detail in 
the next section. The panel estimation procedure is applied to the data beginning March 
2020 to March 2021 for the world’s top ten visitor recipient countries.

An inquiry using the most recent composite government response measures data in a 
coherent consumer choice modelling framework that determines the effect of government 
stringency on hotel occupancy among the world’s top leisure tourism destination countries 
is sparse. Hence, this research makes a novel contribution to the literature as it provides an 
understanding of the effect of government stringency measures considering the COVID-19 
pandemic on hotel occupancy rates using the newly established measure of government 
stringency.

This study adds value to the tourism and hospitality literature by engaging in an inves-
tigation that shifts attention towards the role and importance of tourism governance and 
specific pandemic-driven government policies and their impacts on the tourism and hotel 
industry within an appropriate modelling framework using a new data set. Recent stud-
ies (for example, Pileggi 2021; Ozturk 2021; Lim et  al. 2021; Thirumaran et  al. 2021; 
Costantino et al. 2020) made attempts to investigate pandemic driven government policy 
responses, showing how COVID-19 has impacted the tourism and hotel industry. This study 
complements these authors line of investigation. It offers additional contribution through 
examining the impacts of government measures by using a recently developed unique data 
set that has been rarely tested in terms of gauging government stringency. The findings of 
this study would enrich the tourism and hospitality empirical modelling literature and pro-
vide the necessary policy implication for the tourism and pandemic led government policy 
nexus. The findings benefit tourism policymakers in developing post-COVID-19 policies 
to improve international tourism competitiveness, facilitate a post-COVID market demand 
analysis and promote effective utilisation of national governments tourism stimulus pack-
ages extended to the tourism sector following the economic downturns.
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The following section outlines the analytical framework. Section three presents the 
empirical results, and the limitations of this study are discussed in section four. The final 
section concludes.

2  The framework of analysis

This section begins with a review of related work and relevant literature, followed by an 
outline of the analysis method. A theoretical justification of variable measures is also pro-
vided, followed by a discussion of the data sources.

2.1  Related work

International travel for leisure and the tourism industry’s contribution to a country’s long-
term development process has been extensively studied. Worldwide, international visi-
tors spend billions of dollars directly in their preferred destinations for leisure, benefitting 
local economies that have generated nationwide multiplier effects. According to Pulido-
Fernandex, Rodriquez-Diaz and Cardenas-Garcia (2020), several factors determine tourist 
expenditure, the socio-economic attributes of the tourist, the characteristics of their trip, 
the activities of the holidaymakers in the destination and the level of satisfaction with the 
destination.

The world’s tourism sector has been a fundamental force shaping globalisation (Song 
et al. 2017). Several scholars have made valuable theoretical and empirical contributions to 
the tourism literature. Ozturk (2016) and Tang and Ozturk (2017) thoroughly explained the 
theoretical and empirical relationship between tourism, development, and growth. Other 
recent studies such as Calero and Turner (2020), Neuts (2020), Petrei et al. (2020), Contu 
et al. (2020), Santamaria and Filis (2019), Antolini and Grassini (2019) and Boto-Garcia 
et al. (2018) have examined the impact of tourism on nations growth and development pro-
cess, revealing beneficial impacts on international visitor recipient countries. Numerous 
other scholarly contributions of in the past, for example, Rugg (1973), Dwyer et al. (2000), 
Divisekera (2003), Tosun et al. (2003), Ozturk and Acaravici (2009), Tribe (2011), Song 
et al. (2012) have also added significant value to the understanding of the determinants of 
international tourism.

According to the tourism led growth literature, as reviewed in Tang et al. (2017), there 
is compelling evidence of many nations realising significant long-term growth. Other than 
the tourism led growth literature, numerous other studies (for example, Tosun et al. 2003, 
Calero and Turner 2020; Neuts 2020; and Santamaria and Filis 2019, among others) have 
revealed tourism to be a significant contributor to several nations’ development process. 
Tourism’s primary contribution comes from its foreign exchange earnings, with evidence 
from the abovementioned studies indicating that tourism has positively impacted the trade 
sectors (share in total exports) earnings across several countries. The studies mentioned 
above have concluded that tourism has positively impacted several economies world-
wide, including stimulating new economic activities, job creation, income generation, 
inter-industry linkages, and regional development. In many of the world’s highly tourist-
dependent developing countries, its contribution to output and national development has 
exceeded that in other world regions, as noted in the Caribbean countries (Cannonier and 
Burke 2019) and several small developing countries in other regions. The potential effects 
of the tourism sector range from economic growth, social inclusion, and cultural and 
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environmental preservation. Comerio and Strozzi (2019) provide a comprehensive review 
of tourism’s potential benefits and detrimental effects.

2.2  Tourism as a socio‑economic value

The tourism and hospitality sector is one of the advanced service industries in many 
nations across the globe. This sector has contributed significantly to the economic growth 
and development of several nations, including the developing, emerging, and small island 
states. A review of the tourism led growth literature provides ample evidence of the ben-
eficial contribution of tourism to a low and middle-income nation’s path towards socio-
economic development, as shown in Gunduz and Hatemi-J (2005); Bonham et al. (2009); 
Fayissa et al. (2011); and Min, Phoh and Bak (2016).

Other than its role in promoting global connectivity (Song et al. 2017), previous research 
outcomes such as Brau et  al. (2007), Sequira and Nunes (2008), and Min et  al. (2016) 
demonstrated that countries with a large tourism sector recorded robust foreign exchange 
that contributed to new economic activities, job creation, income generation, inter-industry 
linkages, cultural exchange and regional development. According to Scheyvens and Rus-
sell’s (2012), tourism has benefitted households through income generation, job creation 
and community development. Tourist spending patterns in destination countries has helped 
a range of small businesses to flourish, directly benefitting the low-income earners.

Other potential beneficial effects of the tourism sector include social inclusion to cul-
tural and environmental preservation. Worldwide and in abundant labour countries, much 
of the tourism sector is also labour intensive, contributing to the absorption of domestic 
labour and new job creation. Domestic labour gets easily absorbed in various tourism-
related businesses, including service industries such as accommodation, food and bever-
age services, transportation, travel agencies, cultural, sporting, and recreational activities. 
Tourism also contributed to inter-industry linkages within nations production sectors such 
as agriculture, manufacturing, retail, logistics and transportation and food and beverages.

2.3  Materials and method

The improvements in tourism data recording and statistical analysis have elevated under-
standing of the primary determinants of tourism demand. For example, Crouch and Per-
due (2014), Morley et al. (2014), Zhang (2015), and Tavares and Leitao’s (2016) empirical 
findings reveal robust results of the determinants of tourism demand. Much of the past 
studies have focused primarily on understanding the determinants of tourism from a market 
demand perspective, revealing three broad categories (demand-driven elements, destina-
tion country attributes, and other factors) explaining tourism demand.

The analysis adopted in this study to understand the effect of government stringency on 
hotel occupancy aligns with the demand-side perspective and adopts the consumer choice 
model based on the seminal research by Rugg (1973). This is an appropriate framework 
given that consumers are assumed to maximise their spending on tourism products from 
their budget and various other taste and preferences of tourism products. Tourists derive 
their satisfaction (utility) from consuming various tourism products (hotel accommodation, 
food, recreation and travel, among others). Hence, adopting the consumer choice model 
becomes relevant as consumers are utility maximisers rendering to the neoclassical con-
sumer demand theory.
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According to the consumer theory, individuals maximise their utility subject to budget 
constraints (Varian 1978). The consumer choice model captures various aspects of con-
sumers activities that satisfy their needs and want. The basic assumption is that consumers 
behave rationally and make choices that best suit their travel plans, budget, and preferences, 
maximising their value. It is also assumed that given the extensive diffusion of informa-
tion and communications technology, consumers also have access to perfect information on 
tourism destinations, products and offerings. Thus, it is the consumer’s aspect of decision 
making and spending based on perfect information that the model can explain tourists buy-
ing behaviour. Once the model is applied to tourism, it refers to choices by tourists between 
destinations that can differ in their attributes, such as recreational activities, services and 
choice of accommodation types. It is with this respect that this model is appropriate and 
adopted in this study.

The analytical model of choice assumes that individuals are constrained by limited 
incomes and attempt to achieve the highest utility possible (Nicholson 2005). As noted 
above, the analytical model in this study assumes visitors maximising their choice of 
stay in a particular destination by spending their income and time and maximising util-
ity. Assuming a fixed amount of income allocated for leisure, an individual will purchase 
quantities of goods and services until all the income is spent. Following Nicholson’s (2005) 
general principle of utility maximisation, a visitor’s utility maximisation condition is sub-
ject to his/her budget constraints in Eq. 1.

Subject to ∶ P
U
∙ H−O + P

B
∙ B = DY  U · H–O + PB  ·B = DY.

Where U (·) is the utility function; H–O is hotel occupancy, a tourist related good and 
service, PU is the price of H–O; B is the bundle of all other goods and services; PB is the 
price of B; DY is the total budget (individual’s disposable income). Using the Lagrange 
multiplier to solve the above utility function U(·) in equation one gives the general hotel 
demand equation two.

Hotel demand in visitors preferred countries can be influenced by factors other than 
income. The core variable hypothesised to impact hotel occupancy in destination countries 
since the COVID-19 pandemic is government stringency measures. The analysis also con-
trols for several other factors to avoid model misspecification. The chosen control variables 
are the real exchange rates, the relative prices between origin and destination countries, the 
travel distance between the visitor origin and the destination country, common language 
and freedom and democratic values in the destination country. The estimable form of the 
consumer choice model is expressed in equation three, where the λ’s indicates the expected 
effects of each variable.

In equation three, H–O is the hotel occupancy rates of each top ten destination countries 
(percentages). DC is the destination country, OC is the origin country, ln is natural loga-
rithim, t is time, i is country, and μ is the stochastic error term.

(1)MaxU(H − O,B)

(2)H − O = H − O
(
P
U
P
B
, DY

)

(3)

lnH − O
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+ �
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Several empirically oriented studies have emerged in the literature that adopt a choice 
modelling approach with improved data on a range of countries and regions worldwide that 
successfully identified the determinants of tourism demand. For example, noteworthy con-
tributions include Bakkal (1991); De Mello et al. (2002); Divisekera (2003); Vogt (2008); 
Song et al. (2012); and Gatt and Falzon (2014). Research on factors that determine tourism 
demand across various nations has undoubtedly strengthened over time as previous stud-
ies reveal robust results of the determinants of tourism demand such as Gatt and Falzon 
(2014), Morley et al. (2014), Zhang (2015) and Tavares and Leitao (2016). Sinclair (1998) 
and Song et al. (2012) give a comprehensive review of demand models for tourism studies.

2.4  Variable justification and measures

In Eq. 3, GS is the government stringency, the core variable of interest. It represents the 
state instituted measures in response to containing the COVID-19 outbreak and transmis-
sion. The Oxford COVID-19 Government Response Tracker (OxCGRT) has consistently 
and systematically tracked, collected and compiled information on twenty-three policy 
responses (indicators) for 180 countries since the beginning of 2020, detailed in Appendix 
Table 1. Among these twenty-three indicators, nine are policy indicators recording infor-
mation on containment and closure policies such as workplace closures, school closures 
and travel bans. The data are aggregated into indices to reflect government stringency 
with numerical values ranging from 1 (no restrictions) to 100 (strictest restrictions). The 
OxCGRT continues to update the policy response indicators. Appendix Table 1 provides a 
brief description of the twenty-three indicators, while the actual measures of the index and 
the methodology of aggregation are given in Hale et al. (2021).

Y is the income, measured by the gross domestic product per capita (purchasing power 
parity, constant 2011 in United States dollars). In the consumer choice models, the incomes 
of visitors are one of the potential determinants of leisure travel. According to the con-
sumer choice theory, incomes induce people to travel more and demand more tourism 
goods. Empirical findings of Divisekera (2003), Song et al. (2012) and Fereidouni et al. 
(2014) provide significant support to the income-travel hypothesis.

DIS is the flight distance from the capitals of the origin and destination countries. Dis-
tance is a vital variable in people’s intention to travel (Cao et al. 2019), identified as funda-
mental friction by the gravity model of international trade (Anderson 1979). The argument 
is that the higher the distance between the visitors’ home country and intended destination 
country for leisure travel, the higher the cost of travel, translating into fewer visitors. On 
the contrary, a shorter travel distance may mean lower travel costs translating into higher 
demand for international travel and hotel accommodation.

P is the ratio of consumer prices between the destination and the origin country. Other 
than visitors’ home country business cycle impacting the decision to travel the destina-
tion country, costs can matter for visitors’ choice of travel. Loeb (1982) stated that tourists 
make a logical choice to travel by comparing prices between their home country and the 
holiday destination country and engage in spending if the costs of the selection of coun-
try’s goods are less than their country of residence.

Variable RER is the real effective exchange rate index (2010 = 100). This variable is 
included with the hypothesis that movements of foreign exchange rates can impact tourists’ 
purchasing power (Ozturk 2006 and Wang 2009). The hypothesis is that depreciation of a 
country’s currency reduces outbound tourism, and an appreciation of a country’s currency 
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reduces travel costs and induces the demand for foreign travel as travel costs are likely to 
be less.

DEM is a democracy, captured by the Global Freedom Scores, compiled by the Free-
dom House, with higher numerical scores representing more freedom. Upholding freedom 
and democratic values (freedom of expression, law and order, absence of corruption, and 
civic responsibility) are fundamentally essential for markets. Destination country achieve-
ments in these democratic values can influence visitors’ choice of holiday destinations. 
Conversely, the absence of democratic values can deter people’s intention to travel for 
leisure.

LAN is the common language, measured by a dummy variable with 1 for a common 
language and 0 otherwise.

2.5  Choice of countries and sources of data

The choice of the ten countries listed in Table 1 is due to several reasons. The primary fac-
tor is that the selected countries had a consistent set of published data on all the variables 
entering the estimation phase of equation three due to the absence of data on variables of 
interest as outlined in Eq. 1. Second, this study intends to focus on top visitor destinations 
only while comparative analysis of other countries not forming part of the top destinations 
is left for future research. Third, in terms of model estimation, the method adopted in this 
research required data to be consistent across time and countries for all variables under 
consideration as the sample countries satisfactorily met this requirement.

The data source for the dependent variable, H–O, is United Nations World Tourism 
Organisation (https:// www. unwto. org/ unwto- touri sm- recov ery- track er). GS is sourced from 
Oxford COVID-19 Government Response Tracker (OxCGRT). The data for flight distance 
is Prokerala.com (https:// www. proke rala. com/ travel/ airpo rts/ dista nce/ from- pek/ to- hkg/). 
The source of data for DEM is Freedom House (https:// freed omhou se. org/ count ries/ freed 
om- world/ scores). Finally, the data source for variables Y, P, and RER is the World Devel-
opment Indicators (The World Bank, https:// datac atalog. world bank. org/ datas et/ world- 
devel opment- indic ators).

3  Findings

Among the sample countries entering the empirical phase, the first glance of government 
stringency measures and hotel occupancy rates is depicted in Fig. 1. Figure 1 depicts the 
monthly average scores of government stringency and hotel occupancy rates for the ten 
visitor destination countries, with data averaged from March 2020 to March 2021. Accord-
ing to Fig.  1, monthly average hotel occupancy rates fell sharply in Germany, Italy and 
Thailand. During this time, average stringency index values reveal that COVID-19 contain-
ment measures varied across the sample countries, with the United Kingdom having the 
most stringent containment policies while Thailand had the least. China, Germany, Italy 
and Mexico were other destinations adhering to strong COVVID-19 containment measures 
with government stringency index scores exceeding 70.0.

The discussion in section two unfolded the core variable of interest together with control 
variables and outlined the functional form for estimation, represented by equation three. As 
part of the empirical process, equation three was estimated in the linear and double log-
linear forms. The first estimations showed that the double log-linear form produced a more 

https://www.unwto.org/unwto-tourism-recovery-tracker
https://www.prokerala.com/travel/airports/distance/from-pek/to-hkg/
https://freedomhouse.org/countries/freedom-world/scores
https://freedomhouse.org/countries/freedom-world/scores
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators
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robust outcome regarding theoretical expectations, statistical significance, and satisfacto-
rily holding up to a range of definitive diagnostic tests. After establishing the functional 
form, equation three is estimated in several specifications. However, to determine any tan-
gible impact of the prime variable, government stringency effect on hotel occupancy rates 
as depicted in Fig. 1, the analysis begins by establishing the correlation between these vari-
ables. Figure 2 presents the scatter plots, confirming a negative correlation between gov-
ernment stringency and hotel occupancy rates as the data points slope downwards from the 
upper left of Fig. 2 to the lower right.

Table 2 defines the set of variables used in the estimation phase while Table 3 presents 
the results of four different estimations through successive control variables (estimations 
1 to 3 in Table 3). In estimation 1 (Table 3), the direct effect of government stringency is 
tested without including the control variables to get an initial assessment of its effect. In 
estimation 2 (Table 3), two of the commonly used control variables, income, and distance, 
are added, while estimation 3 (Table 3) includes the complete model. Finally, in estima-
tion 4 (Table 3), insignificant variables are dropped to gauge the strength of the significant 
variables.

3.1  The effect of government stringency on hotel occupancy rates

According to estimation 1 in Table 3, the coefficient of government stringency is as per the 
theoretical expectations. It has the expected negative sign and is statistically significant at 
the 5 per cent level (λ = −0.710 and ρ = 0.05). Controlling income and distance, the sign on 
coefficient government stringency remains negative (λ = −0.710). It is also statistically sig-
nificant at the 5 per cent level (estimation 2). Once the complete model is estimated (esti-
mation 3), coefficient government stringency is again as expected, negative (λ = −0.955) 
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Fig. 1  Average stringency and hotel occupancy rates (March 2020 to March 2021) Source: Authors compu-
tations using the OxCGRT data
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with an improved level of statistical significance from estimations 1 and 2. The results of 
government stringency improve significantly (λ = −0.710 to −0.955) and are more robust 
in their statistical significance once all the control variables are included. Given the incon-
clusive outcomes for Y, D and P in estimation 3, these variables are dropped. The results 
of government stringency strengthen further as indicated by the estimated coefficient 
(λ = −1.007 and ρ = 0.0). The sign on coefficient GS remains negative and statistically sig-
nificant at the 1 per cent level. The findings for GS in all the estimations reported in Table 3 
provides strong empirical evidence to suggest that government stringency had a statisti-
cally significant negative effect on hotel occupancy rates in the top ten visitor recipient 
countries. This finding strongly suggests that the world’s top ten visitor recipient countries 
governments COVID-19 containment measures adversely impacted their tourism hospital-
ity sector with significant drops in visitor arrivals, which led to a significant plunge in hotel 
occupancy rates.

3.2  The effect of control variables on hotel occupancy rates

Regarding the control variables, RER is negative (λ = −0.465 and ρ = 0.05) and statisti-
cally significant at the 5 per cent level. This finding strongly suggests that exchange rates 
between origin and destination countries matter and has an essential role in determining 
hotel occupancy rates. Coefficient DEM is positive and statistically significant at the 1 per 
cent level (estimations 3 and 4). This finding provides convincing evidence to support the 
hypothesis that higher levels of freedom and democratic values are significant destination 
country attribute that has attracted an increasing number of visitors. It confirms that visi-
tors place a high value in their decision to visit their preferred country based on their free-
dom and democratic values achievements. Coefficient LAN has the expected positive signs 
and is statistically significant at the 1 per cent level in estimations 3 and 4. This finding also 
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Fig. 2  Government stringency versus hotel occupancy rates relationship Source: Authors computations 
using the OxCGRT data
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confirms that common language is a significant variable determining the travel decisions 
of tourists. Finally, variable P was included to capture costs between living in the destina-
tion country relative to the visitor’s home country. The findings show that the coefficient P 
while having the expected negative sign, is statistically insignificant. Hence, relative prices 
weakly determine hotel occupancy rates.

3.3  The value of this analysis

Based on the consumer choice modelling approach, the empirical results and the discussion 
above have satisfactorily captured the effects of government stringency, among other fac-
tors determining hotel occupancy rates in the world’s major tourist destination countries. 

Table 3  Results of government 
stringency on hotel occupancy 
rates

(ln) is natural logarithm; N indicates the number of observations; F is 
the F-statistics; Adj. R2 is the adjusted R-square; LM test is the test for 
cross-sectional heteroskedasticity (χ2 9 d.f.); B-P test is the Breusch-
Pagan test for diagonal covariance matrix ((χ2 45 d.f.); SSE is the sum 
of squared errors; GCV is generalised cross-validation, and D-W is the 
Durbin-Watson statistics. J-B is the Jarque Bera test for normality. (*), 
(**) and (***) indicate statistically significant at the 1, 5 and 10 per-
cent levels, respectively. (…) indicates variable, not assessed

Variables Estimation 1 Estimation 2 Estimation 3 Estimation 4

Constant 6.279 5.852 6.00 7.651
(5.428)* (3.804)* (3.445)* (6.706)*

(ln)GS −0.710 −0.607 −0.955 −1.007
(2.583)** (2.135)** (3.618)* (3.555)*

(ln)Y −0.051 −0.088
(0.806) (1.348)

(ln)DIS 0.067 0.185
(1.337) (3.315)*

(ln)P −0.063
(0.116)

(ln)RER −0.465 −0.357
(1.960)** (3.783)*

(ln)DEM 0.681 0.333
(4.389)* (2.712)*

(ln)LAN 2.090 1.501
(6.020)* (4.655)*

N 130 130 130 130
F 8.5 3.75 9.46 13.3
Adj. R2 0.06 0.08 0.35 0.30
LM test 20.9 19.8 31.1 30.3
B-P test 96.2 105.8 101.7 90.1
SSE 30.8 30.15 21.2 22.9
GCV 0.24 0.25 0.19 0.19
D-W 0.88 0.85 0.95 0.99
J-B 4.3 5.18 11.3 10.9
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The findings of this study reveal that higher levels of government stringency are a crucial 
predictor of hotel occupancy rates in the top ten tourist destination countries. The findings 
confirm that while early approaches to interventions by the government enforcing strict 
measures is likely to have dampened the transmission of COVID-19 in the short run, strin-
gent government interventions had adversely impacted hotel occupancy rates. Although 
past research has provided insights into the potential determinants of hotel occupancy rates 
among different visitor destination countries, much of the previous and recent empirical 
works have focused on standard determinants between visitor origin and destination coun-
tries. In contrast, research has been deficient in empirically testing restrictive government 
measures in response to the pandemic on hotel occupancy rates within the local and global 
context. By including the newly developed government stringency measure, the modelling 
approach adopted in this study has elevated the analytical modelling approach beyond the 
standard confines of the consumer choice models.

4  Limitations

The study has limitations regarding the model’s application as it is limited to using a non-
random sample. The selection of countries is driven by the availability of data, which 
makes the analysis restrictive, so this may not be considered a random selection. Other 
influences such as demographics and hotel and accommodation attributes may influence 
individual travellers to make choices of hotels that the model does not capture.

The sample countries in the model are also a limitation. It only includes the top ten 
tourist destinations worldwide and does not compare to other less favourable destinations 
and how consumers would choose various destinations for their visit. The model does not 
attempt to capture any of the mediating factors among the predictors as, theoretically, this 
may be possible.

Finally, while the government stringency measure comprised nine indicators (see 
"Appendix" Table 1) and while this is a valuable measure, the estimations did not analyse 
the level of variation in the implementation of the individual nine indicators that contrib-
uted to the aggregate level of government stringency. Once a more extensive data set cov-
ering more years of stringency becomes available, future research is encouraged to address 
this issue, extend the sample of countries and other preferred destinations, provide geo-
graphically regional comparisons, and consider modelling the mediating factors among the 
predictor variables.
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5  Conclusions and outlook

The transmission of COVID-19 across the world has caused unprecedented damage to 
the world’s economy from 2020 to date. International tourism has been one of the worst 
affected economic sectors of the world economy due to bans on international travel, bor-
der closures, closure of public places and advice of governments against travel due to the 
outbreak and the accelerated transmission of COVID-19. As a result, this sector bears a 
significant brunt of the pandemic than others.

The direct effects of the COVID-19 pandemic inspired government stringency on 
hotel occupancy rates in the world’s top ten visitor recipient countries was the subject of 
investigation. Using the recently established novel indicator of government stringency 
from The Oxford COVID-19 Government Response Tracker database, the empirical 
results based on the consumer choice modelling framework revealed a statistically sig-
nificant adverse effect of government stringency on hotel occupancy rates. The empiri-
cal findings also confirmed exchange rates, freedom and democratic values and common 
language as other significant influences having a pivotal role in shaping hotel occupancy 
rates. The findings based on the consumer choice modelling framework has unfolded the 
effect of government stringency on hotel occupancy rates.

The findings confirm the importance of the consumer choice modelling analytical 
framework, which is highly relevant to international tourism studies. The consumer 
choice modelling framework has successfully captured the effects of government strin-
gency on hotel occupancy rates and further improves the understanding of the poten-
tial influences in hotel occupancy rates. The findings conclude that while governments 
worked effectively through regulations and policies to contain COVID-19 with the con-
tainment measures having the desired effects of reducing transmissions of COVID-19, 
such measures have adversely impacted the tourism industry. As a result, government 
stringency has contributed to severe economic repercussions to the tourism hospitality 
sector with reduced demand for hotel accommodation as occupancy rates plunged. It 
should be noted that this study is data-driven, primarily influenced by the government 
and its institutions. However, such data can be used to evaluate government actions that, 
in turn, unlock the potential of formal data to make informed decisions. Hence, using 
formal data for determination and making informed decisions is critical instead of act-
ing without reliable data that can possibly contribute to ineffective outcomes.

In terms of the outlook of the hotel and hospitality sector, there is a growing momen-
tum of some optimism. The development of COVID-19 vaccines and the start of the 
inoculation of populations worldwide against COVID-19 is driving towards a gradual 
reduction in international travel restrictions and raises tourists’ confidence about future 
travel plans with the confidence of recovery in the hotel sector the tourism industry. 
There are vital signs that international travel will normalise in the medium to long term 
as several countries worldwide are gradually and temporarily resorting to opening their 
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borders. Nevertheless, visitor movements at present remain many times below the pre-
COVID-19 levels.

It can be predicted that any significant pick-up in visitor movements across the major 
tourist destination countries will depend upon home and source countries speed of vaccina-
tions against the COVID-19 and the relaxation and stringency of the COVID-19 contain-
ment measures. At the same time, there is growing evidence that many of the significant 
international visitor sources and recipient countries such as the United Kingdom and parts 
of Europe are experiencing sudden and rapid rises in COVID-19 infection rates driven by 
the relaxation of stringency measures. The newly identified potentially more transmissible 
COVID-19 variant (Omicron) in November 2021 poses a significant threat and challenges 
that could lead to increased government stringency measures in the short run. Therefore, 
there are chances that any anticipated quick recovery in hotel occupancy rates can be 
fraught with obstacles of sudden lockdowns that can dampen any optimism that emerges 
in the short run. However, as the COVID-19 situation has gotten better in some countries, 
governments can start allowing tourists to come from those countries on a smaller scale 
and with preventative measures that reduce transmission rates of COVID-19 while reviving 
the tourism and hotel industries.

The short-term outlook of the global tourism and hospitality sectors (given that many 
countries are hesitant to loosen tourism restrictions rapidly) means that the tourism and 
hotel sectors recovery looks elusive for most of 2022. While some countries promoted 
domestic tourism through strategies such as creating domestic and partner country travel 
bubbles, the recovery has been minimal and not close to the pre-pandemic levels.

Another development that has taken place since the launch of the COVID vaccines 
in late 2020 is that countries around the world have started to introduce "vaccine passes 
gradually". Although this gives some optimism towards the recovery of the tourism and 
hospitality sector, there are significant challenges ahead for vaccine passes. Vaccine effec-
tiveness, its duration in providing immunity and restraining onward transmission of the 
disease are issues that do not provide a high degree of confidence amongst policymakers in 
many countries to normalise travel to pre-pandemic levels. In addition, the current global 
inequities in vaccination rates and several visitor origins and destination countries are a 
concern that adds further friction to the recovery of the tourism sector. Finally, there is an 
absence of uniformity in verifying vaccine passes and recognition of its authenticity and 
the absence of a global agreement on a universal protocol for vaccine recognition given a 
range of vaccines used across different countries with varied efficacy rates.

Appendix

See Table 4
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