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Abstract: Sustainability is now fully integrated into the entire life cycle of the Olympic Games.
The planning, preparation, and staging of the Winter Olympics have opportunities to create a
sustainable legacy for the host cities for decades. The tangible and/or intangible impacts of the Winter
Olympics on the host city are multidimensional, including economic, social, and environmental
aspects. However, there are still few studies on the multidimensional impact of the Winter Olympics
on the sustainable development of the host city. This paper aims to investigate the effects of the
2022 Winter Olympics on host city sustainability from public perspective. Using a survey of 806 host
residents in Beijing and Zhangjiakou, the authors performed descriptive statistics and regression
analysis to analyze the effects of the Winter Olympic Games on the city’s sustainable development.
The Winter Olympic Games are divided into three stages, including the pre-game phase, in-game
phase, and post-game phase, and the impacts cover three dimensions, including economic, social,
and environmental aspects. The results show that the 2022 Winter Olympics integrate sustainability
into the whole process of the Winter Olympics; the Winter Olympics have an important catalytic
effect on the host city’s sustainable development.

Keywords: Winter Olympics; sustainability; public perspective; host city

1. Introduction

Mega-events, such as the Olympic Games and World Expos, work as triggers for local
development and bring (in-) tangible advantages to the host city and country [1,2]. The
Olympic Games, including the Summer and Winter Olympic Games, have emerged as a
crucial tool of urban and regional renewal through their ability to justify redevelopment
and enhancement, attract inward investment, promote tourism, and create new images for
host cities [3]. Over the past decades, more and more host countries have recognized the
role of the Olympic Games as catalysts on their path to sustainability [4]. Looking back at
the history of the Olympic Games, the 1994 Lillehammer Winter Olympics is considered
the first international sporting event to seek to host sustainable games [5]. The 1999
Olympic Agenda 21 states that the Olympic Movement is committed to promoting global
sustainable development. In 2010, the Vancouver Organizing Committee for the Olympic
Games established the Sustainable Development and Resource Management Commission,
which included environmental sustainability as one of its core strategies. In late 2014,
the International Olympic Committee (IOC) released the Olympic Agenda 2020, placing
sustainable development at the heart of the Olympic Movement. Following the release of
the United Nations 2030 Agenda for Sustainable Development in 2015, the IOC expressed
its support and in the same year established the Sustainable Development and Legacy
Commission with a dedicated Sustainable Development Department. In January 2017, the
IOC released the Sustainable Development Implementation Strategy, which set out the
principles of practice for the IOC, the Olympic Games, and the Olympic Movement in their
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work on sustainable development [6]. By the time of the 2018 Winter Olympics, Pyeong
Chang released eight sustainability-related reports that incorporated legacy management
into the sustainability strategy [7].

With the 2022 Beijing Winter Olympics, Beijing will be the only city so far to have
hosted both Summer and Winter Games. As the first Olympic Games to put the Olympic
Agenda 2020 into practice from the very beginning of the bid process, Beijing 2022 will
follow the IOC’s guidance and set Beijing’s standards for sustainable development. The
implementation of the National Strategy of Integrated and Coordinated Development of the
Beijing-Tianjin-Hebei Region (hereafter National Strategy), which has been proposed and
promoted personally by Chinese President Xi Jinping, gives Beijing 2022 an unparalleled
opportunity. The 2022 Beijing Winter Olympic Games will provide a source of power for
the integrated development of the Beijing-Tianjin-Hebei region and will lead to deeper
economic, political, and cultural development in the three regions, as well as closer ties
between China and peace-loving countries or regions in the world [8].

While many studies have been undertaken on the impact of the Olympic Games,
most of them have focused on the economic dimension and neglected the social and
environmental dimensions [9–11], only in recent years have they started to focus on the
social aspects [12–14]. Through a review of the literature, few studies have focused on all
three dimensions of impact simultaneously: economic, social, and environmental [15,16].
Therefore, we start with three dimensions, namely, the impact of the Winter Olympics
on economic, social, and environmental sustainability. Furthermore, this paper covers
the impact of the Winter Olympics on the host city at different stages, i.e., before, during,
and after the games. Then we evaluate the impact of the Winter Olympics entirely from
the public’s perspective. This is because the Olympic Games impact studies often ignore
intangible impacts, which are based on typically perceived effects and the general attitudes
of the populations involved [17]. More generally, evaluations of the Olympic Games can
be unconvincing and largely inconclusive if participants’ attitudes and beliefs are not
considered in the evaluation [17,18]. Over time, residents’ interactions with the Olympics
and their experiences may change their assessment of whether the Olympics are worth
hosting [19,20]. Furthermore, we get firsthand data from the questionnaire to illustrate
our point. Most prior studies evaluating the impact of the Olympic Games on host sites
have relied on secondary data, such as statistical and economic data and estimates of
environmental impact [21,22]. Only a few studies have investigated residents’ perceptions
of the impact of the Olympic Games based on primary data [15].

We aim to conduct a comprehensive analysis from the public perspective through
questionnaires, descriptive statistics and linear regression: (i) to study the impact of
the Winter Olympics on the sustainability of the host city in three phases, including
the pre-game phase, the in-game phase and the post-game phase, and in dimensions
including economic, social and environmental dimensions; (ii) to enrich theoretically the
impact of major events in China and the world on the host sustainability, contributing
best practices not only for the sustainability of the Beijing 2022 Winter Olympics, but also
for the sustainability of the international Olympic Movement. To achieve this goal, we
give our research questions: Will the 2022 Winter Olympics have a positive impact on
the sustainability of the host city? and How will the economic, social and environmental
sustainability of the 2022 Winter Olympics affect the sustainability of the host city? The
article begins with a theoretical background about the sustainability of the Olympic Games
and its impact on the host region and offers hypotheses in Section 2. Section 3 presents the
conceptual framework and data collection and analysis. Four specific research findings
form Section 4 of the article. It concludes with a discussion and summary in Section 5.

2. Theoretical Background and Hypotheses

The Olympic Games are marked by global publicity, attract large numbers of interna-
tional visitors, and are associated with large-scale economic, social, environmental impacts,
even urban and regional redevelopment [1,4,23]. Their many benefits and costs to the host
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destination in the short and long terms are often cited as catalysts for development [24].
A large portion of national and international scholars’ research on the Winter Olympics
explores the economic and social benefits of the event. The impact of the Winter Olympics
on the organizers may be both positive and negative [25]. The positive economic benefits of
the Winter Olympics are mainly in terms of increased local government revenues, economic
benefits to the sports industry and tourism, stimulation of consumption, media exposure,
enhancement of the image of the host country, and promotion of employment [26–29]. For
example, business and tourism were promoted by the Calgary Winter Olympics and the
prosperity of the hotel and restaurant industry was brought about by the Salt Lake City
Winter Olympics [30–32]. The economic impact of the Winter Olympics also has amplifica-
tion and multiplier effects [33,34]. Negative economic impacts and potential risks include
economic burden, city image, tourism, and ineffective post-event use of stadiums [35–37].

The Winter Olympics brought both positive and negative social impacts on host
sites [38–40]. The potential positive impacts of the Olympics on host sites are often cited as
increasing community pride, promoting sports participation, improving city image, and
upgrading infrastructure [40,41]. For example, the Calgary Winter Olympics enhanced
the city’s image and the 1998 Nagano Olympics had a positive impact on the lives of
residents [42,43]. There was a significant increase in media consumption at the Sochi 2014
Winter Olympics, and Winter Olympics had an impact on nationalization in the United
States [44]. The main negative social impacts of the Winter Olympic Games event are
invasions, nuisance problems, waste of social resources, mass incidents, and inconvenience
to residents during the event [45,46].

Few studies have indeed been conducted on the environmental impact of the Winter
Olympics. The positive environmental impacts of the Winter Olympics include accelerating
the implementation of environmental planning in cities, promoting ecological and environ-
mental management, and arousing public awareness of environmental protection [47–49].
For example, the 2022 Winter Olympics will be used as an opportunity to promote green
development in the northern part of Beijing, to promote the construction of white snow
and ice industry and green industries, and to promote environmental protection through
the medium of the Beijing Winter Olympics [50]. The Winter Olympics may have negative
impacts on the environment, such as damage to the natural environment from land-use
changes, facility construction and transportation; emissions to soil, air, and water, and
the generation of large amounts of waste; ozone depletion, global warming, and air pol-
lution; and the reduction of biodiversity [51–57]. However, the organizers of the Winter
Olympics are seeking to minimize negative environmental impacts and maximize positive
environmental impacts. Besides, the design and construction of the Winter Olympics and
its facilities represent an important opportunity to raise the level and awareness of urban
environmental and sustainability issues [58].

The sustainable development practices of the Winter Olympics have gradually evolved
from the greening of stadium construction, ecological protection, biodiversity conservation,
and the promotion of environmental sustainability to economic sustainability and social
sustainability [59]. Compared with urban development in the usual sense, the urban
changes triggered by the Winter Olympics are a process with a long period and a wide
range of influence. The impact of the Winter Olympics on the host city is multidimensional,
greatly shortening the urban planning and construction cycle, accelerating the urban
renewal and transformation process, and becoming a powerful booster for its economic
growth and transformation, infrastructure improvement, industrial and social restructuring,
urban function upgrading, competitiveness enhancement, tourism development, and city
visibility, which is a way to promote the leapfrog development of the city [60–64]. Especially,
promoting a more integrated urban sustainable development is one of the goals of the 2022
Winter Olympics. The Winter Olympic Games greatly enhanced the level of accessibility
between Beijing and Zhangjiakou by the 174-km-long Beijing-Zhangjiakou High-Speed
Railway completed in 2019. With a maximum speed of 350 km per hour, the HSR connects
downtown Beijing with Yanqing District and Zhangjiakou within one hour.
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Residents are the direct and ultimate owners of major events. Since the outcome
of the event is not static but dynamic, residents’ evaluations of the impact of the event
will change over time [65,66]. The Olympic Games are not only about cities and global
processes but also about people’s life experiences. Public participation and the level of
support from residents are important factors in the success and sustainability of the Winter
Olympics. For example, the Calgary Winter Olympics promoted public awareness [42].
In the 1980s, Ritchie and Aitken et al. conducted a systematic study on the attitudes
and reactions of residents toward the Calgary Winter Olympics [39,67–69], and Deccio
and Baloglu investigated the reactions of non-host city residents toward the 2002 Winter
Olympics [38]. Hiller and Wanner focused solely on the public perception of the Vancouver
Winter Olympics in the host city [19]. Karadakis et al. studied the issue of visible heritage
themes and resident awareness among host and non-host city residents before, during, and
after the Vancouver Winter Olympics [70]. Citizens can contribute to the improvement of
civic awareness and citizenship in government and the public through orderly participation
in the expression of rights, assumption of responsibilities, and broad participation in these
world-class events [71]. Residents recognized the importance of and support for the 2022
Winter Olympics, but their participation in activities related to the Beijing 2022 Winter
Olympics was low [72]. Right now, Beijing is counting down the days until the Winter
Olympics. With the increased publicity and activities for citizens, schools, communities,
and cities following the Winter Olympics, the recognition and participation of the host
residents have increased dramatically.

In general, the impacts of the Winter Olympic Games on the host venue are multi-
faceted and multidimensional, and some will even be different at different stages. These
impacts can be assessed in terms of economic, environmental, and social sustainability
impacts, and positive Winter Olympics impacts on urban sustainability. The staging of
Beijing 2022 will undoubtedly advance the implementation of the National Strategy of
Integrated and Coordinated Development of the Beijing-Tianjin-Hebei Region, making the
strategy a new stimulus for China’s economic growth and social development, and setting
a new model of ecological and sustainable growth of megalopolis clusters in the world.
Therefore, based on the above theoretical study (background), from the public perception,
we propose the following hypotheses:

Hypothesis 1 (H1). The 2022 Winter Olympics economic sustainability positively affects host
city sustainability.

Hypothesis 2 (H2). The 2022 Winter Olympics social sustainability positively affects host
city sustainability.

Hypothesis 3 (H3). The 2022 Winter Olympics environmental sustainability positively affects
host city sustainability.

Hypothesis 4 (H4). The 2022 Winter Olympics positively affects host city sustainability.

3. Conceptual Framework, Data Collection, and Analysis
3.1. Hypothesized Framework

The hypothesized framework for this analysis is presented in Figure 1. The 2022
Winter Olympics’ role in urban sustainability in the public perception is encapsulated in
H1–H4. Three phases named pre-game, in-game, and post-game of the Beijing Winter
Olympics, that is, the entire life cycle, were studied through the three dimensions of
economy, society, and environment. The four hypotheses were used to determine whether
hosting the Winter Olympics will promote the sustainable development of the host city
from the perspective of the public.
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3.2. Study Area

Beijing and Zhangjiakou in Hebei Province were awarded 2022 Olympic Winter Games
in July 2015 after 20 months’ application and evaluation procedures, with the ice events
to be held in Beijing and the snow events to be held in Chongli District, Zhangjiakou.
The vision and concepts of Beijing 2022, which are in agreement with the development
of the Beijing-Zhangjiakou Sport, Culture, and Tourism Belt, have won all-round back-
ing from the national and local governments. The sustainability drive for Beijing 2022
includes the following six areas: fulfilling the Beijing 2022 sustainability commitments,
establishing a sustainability management system, ensuring sustainable management of
venues, implementing sustainable procurement, accelerating low-carbon development,
and strengthening communication and public engagement [72]. In 2018, the Beijing 2022
Sustainable Development Committee was established. On 15 May 2020, the IOC, the
International Paralympic Committee (IPC), and the Beijing Winter Olympic Organizing
Committee simultaneously released the Beijing 2022 Winter Olympics and Paralympic
Winter Games Sustainability Plan. The Sustainability Plan aims to further strengthen the
top-level design, integrate and promote the sustainability of the Beijing Winter Olympic
Games. The Plan defines the vision of the Beijing Winter Olympics as “sustainable and
future-oriented”. It proposes 12 actions, 37 tasks, and 119 measures in three areas: positive
environmental impact, new regional development, and better living. It not only reflects the
concept of “green, shared, open and clean”, but also demonstrates the reform spirit of the
Olympic Agenda 2020.

The study area for this research was Beijing and Zhangjiakou—two host cities of the
2022 Winter Olympics. A total of 25 venues are planned to be used for the 2022 Winter
Olympics, spread over three regions, Beijing city center, Yanqing County of Beijing, and
Chongli District in Zhangjiakou. The Beijing 2008 Olympic Games provided the city of
Beijing with world-class venues, while Zhangjiakou in recent years has witnessed dramatic
improvements in ski facilities. In order to integrate the holding of the Olympic Winter
Games with the development of the environment, economy, and society, Beijing 2022 will
promote the establishment of a sustainability management mechanism, setting up a model
of mutual benefit and win-win development between the Olympic Movement and the
host city.

The geographical distribution of the 806 respondents who participated in this research
is shown in Figure 2, and the distribution of people was as follows (numbers in paren-
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theses). There are 16 districts and two counties in Beijing, and we selected the following
four districts and one county according to the distribution of venues and the distribu-
tion of respondents: Chaoyang District (101), Haidian District (101), Shijingshan District
(101), Xicheng District (101), and Yanqing County (100). Zhangjiakou was divided into
three categories: downtown, Chongli County, and other counties, and the distribution of
respondents: downtown Zhangjiakou (83), Chongli County (101), and other counties (118).
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3.3. Data Collection

The official documents review and government websites were used for related infor-
mation collection. We prepared the questionnaire design with reports on the Beijing Winter
Olympics bid, the official website of the Winter Olympics, and reports on local planning on
the official websites of Beijing and Zhangjiakou. From July to September 2019, the draft
questionnaire was designed by the corresponding author, discussed by internal experts,
peer discussions, and experts from the survey company. Finally, the questionnaire was
divided into two sections: the impact of the Winter Olympics on sustainable development,
and the basic information of interviewees. The formal face-to-face questionnaire surveys
were conducted by a GR Survey Company in Fuzhou, China. The survey population was
randomly selected, and our study included residents who had no access to the Internet and
people interested in the survey and questions. Five investigators surveyed 820 residents
from 20 October to 20 November 2019. The respondents were some ordinary residents of
Beijing and Zhangjiakou City, Hebei Province, who were able to complete the questionnaire
in normal order and were judged to be qualified for the questionnaire. Finally, a total of
806 valid questionnaires were returned from the initial 820 sent out.

3.4. Data Analysis

The data obtained from the questionnaire were first organized and the questionnaire
answers were collected using Microsoft Excel. All responses were coded to summarize
the data. There were 20, 21, and 31 items on the economic, social, and environmental
sustainability of the Winter Olympics, and 10 items on city sustainability. Each item was
also divided into three phases, namely the pre-game phase, the in-game phase, and the
post-game phase. A total of 806 respondents rated their level of agreement for each phase
of each item, with three levels of agreement, “1” being low, “2” being medium, and “3”
being high. Each respondent’s basic information was divided into seven areas: location,
distance, gender, age, education, occupation, and income (Table 1). Data were processed
first by entering the data into a file in SPSS 26.0 software and assigning each variable
accordingly to the actual situation.
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Table 1. Social and demographic background of the respondents.

Variables
Beijing (N = 504) Zhangjiakou (N = 302) Total (N = 806)

Frequency Percent (%) Frequency Percent (%) Frequency Percent (%)

Gender
Male 288 57.14 214 70.86 502 62.28

Female 216 42.86 88 29.14 304 37.72
Age

15–19 7 1.39 17 5.63 24 2.98
20–29 226 44.84 162 53.64 388 48.14
30–39 217 43.05 95 31.46 312 38.71
40–49 45 8.93 25 8.28 70 8.69
50–59 9 1.79 2 0.66 11 1.36

60 and over 0 0.00 1 0.33 1 0.12
Education

Middle school or below 7 1.39 9 2.98 16 1.98
High school 54 10.71 51 16.89 105 13.03
University 404 80.16 235 77.81 639 79.28

Master’s degree or above 39 7.74 7 2.32 46 5.71
Occupation

Farmer 9 1.78 10 3.31 19 2.36
Government staff 46 9.13 41 13.58 87 10.79

Company employee 264 52.38 107 35.43 371 46.03
Teacher and researcher 50 9.92 25 8.28 75 9.31

Retired 0 0.00 0 0.00 0 0.0
Self-entrepreneur 90 17.86 52 17.22 142 17.62

Student 43 8.53 63 20.86 106 13.15
Others 2 0.40 4 1.32 6 0.74

Monthly Household Income
Below CNY 2000 a 39 7.74 55 18.21 94 11.66

CNY 2000–3999 32 6.35 33 10.93 65 8.07
CNY 4000–5999 84 16.67 80 26.49 164 20.35
CNY 6000–7999 160 31.75 66 21.86 226 28.04
CNY 8000–9999 102 20.24 43 14.24 145 17.99

CNY 10,000–14,999 66 13.09 21 6.95 87 10.79
CNY 15,000–19,999 15 2.97 4 0.66 17 2.11
CNY 20,000 or more 6 1.19 2 0.66 8 0.99

Distance (Home-Venue)
<5 km 27 5.36 9 2.98 36 4.47

6–10 km 54 10.71 22 7.28 76 9.43
11–20 km 85 16.87 26 8.61 111 13.77
21–30 km 99 19.64 68 22.52 167 20.72
31–40 km 76 15.08 51 16.89 127 15.76
41–50 km 60 11.90 37 12.25 97 12.03
>50 km 103 20.44 89 29.47 192 23.82

Note: N = 806; a One US dollar (USD) was approximately equivalent to 6.768 Chinese Yuan (CNY) at the time of this study.

According to Beijing census data in 2010, the rate of males and females was 51.6% and
48.4% respectively. The rates of people with education at primary/middle school, high
school, and university and over were 43.1%, 22.1%, and 32.8%, respectively. The people at
15–29, 30–49, and 50–64 years old were 28.7%, 37.5%, and 16.6%, respectively. According to
Zhangjiakou census data in 2010, the rates of males and females were 51.2% and 48.8%,
respectively. The rates of people with education at primary, middle school, high school,
and university and over were 29.6%, 39.1%, 13.5%, and 6.8%, respectively. The people at
0–14, 15–64, and more than 64 years old were 15.9%, 73.7%, and 10.3%, respectively.

We divided each of the three parts of the items into several dimensions. First of all,
we divided the 20 economic sustainability-related items into six dimensions: economic de-
velopment, industry development, price rising, construction costs, tournament commodity
consumption, and investment benefits. In addition, we divided 21 economic sustainability-
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related items into eight dimensions: urban development, community development, social
security, social welfare (positive), social welfare (negative), residents’ rights and interests
(positive), residents’ rights and interests (negative), and cultural protection. Finally, we
divided the 31 economic sustainability-related items into nine dimensions: resource con-
servation (positive), resource conservation (negative), energy use, living environment,
environmental pollution, tourism resources (positive), tourism resources (negative), and
biodiversity. We finally performed descriptive statistics for all items and dimensions of the
three phases and the 10 items of city sustainability. The descriptive statistics yielded the
mean and standard deviation of the agreement for each item and dimension.

A linear regression analysis was performed on SPSS with urban sustainability as the
dependent variable and the dimensions as factors. One model per dimension per phase was
obtained, for a total of 12 models, to test our hypothesis. In statistics, linear regression is a
type of regression analysis that models the relationship between one or more independent
and dependent variables using a least square function called a linear regression equation.
This function is a linear combination of one or more model parameters called regression
coefficients. Given a dependent variable and a number of independent variables that
are potentially correlated with the dependent variable, linear regression analysis can be
used to quantify the strength of the correlation between the dependent and independent
variables [73]. We performed correlation validation on our data before conducting linear
regression analysis. After confirming that there was a linear relationship between the
dependent and independent variables, that the data conformed to a normal distribution,
that there was no multicollinearity, no auto correlation, and no homoscedasticity, it was
concluded that our data were eligible for linear regression analysis. In the Results section,
we give R2 and F values to test our obtained models.

4. Results

The economy, society, and the environment are three pillars of sustainable develop-
ment. The main focus here is environmental sustainability; however, there is inevitably
cross-penetration into the economic and social aspects of sustainability [62]. Despite the
fact that the 2022 Winter Olympics have not yet been held, respondents to our survey were
asked to what extent the 2022 Winter Olympics will play a role in the sustainability of
the host city before, during and after the games. Although this did not represent their
thoughts during or after the games, their expectations and perceptions of the process
during and after the games were indicative of the impact of hosting the Winter Olympics
on the sustainability of the host city from the public’s perspective.

4.1. 2022 Winter Olympics Economic Sustainability

Big cities regard major events as an important way to realize the leapfrog development
of the tourism economy [74]. The emergence of the Olympic Games was seen as a means to
significantly boost the economy of the host city and build its existing image [75]. To further
understand the impact of the Winter Olympics on the sustainable economic development
of the host city, we conducted a study from the public’s perspective to obtain the following
results (Figure 3 and Table 2). All items are listed in Figure 3 according to the progressive
increase in the frequency of the pre-game phase, while Table 2 shows the mean and standard
deviation of all items.

Above all, in the pre-game phase, residents gave a high level of agreement for boosting
tourism development and consumption (M = 2.57) and providing more business opportu-
nities for local businesses (M = 2.53). Mixed responses were given regarding whether the
Winter Olympics would increase local financial burden by large investments (SD = 0.75)
and occupy other budgets from the public sector (SD = 0.75). Residents expressed a high
level of agreement toward the industry development dimension (M = 2.48). Items with
lower mean scores (below 2.1) were associated with idling of infrastructure and occupying
other budgets from the public sector.
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Table 2. Descriptive statistics of the 2022 Winter Olympics economic sustainability.

Economic Sustainability Dimensions & Items Pre-Game Phase In-Game Phase Post-Game Phase

M SD M SD M SD

Dimension 1: economic development 2.32 0.48 2.36 0.46 2.28 0.50
Increasing government revenue 2.19 0.73 2.31 0.69 2.21 0.71

Increasing employment opportunities for residents 2.50 0.65 2.48 0.63 2.41 0.68
Increasing game organizers’ revenue 2.26 0.69 2.31 0.70 2.22 0.71
Dimension 2: industry development 2.48 0.44 2.50 0.42 2.42 0.47

Increasing revenue from related businesses 2.39 0.68 2.48 0.64 2.36 0.69
Boosting tourism development and consumption 2.57 0.61 2.56 0.62 2.45 0.65

Leading the development of green industry in the city 2.50 0.64 2.49 0.64 2.46 0.68
Facilitating the rapid development of services 2.45 0.67 2.48 0.65 2.41 0.66

Dimension 3: prices rising 2.25 0.48 2.31 0.51 2.28 0.52
Driving local real estate appreciation and prosperity 2.18 0.68 2.31 0.71 2.26 0.71
Increasing the price of tourism and tourism products 2.37 0.69 2.42 0.67 2.35 0.70

Raising the level of prices for people’s livelihoods 2.19 0.70 2.21 0.71 2.21 0.72
Dimension 4: construction costs 2.10 0.54 2.08 0.58 2.05 0.57

Increasing local financial burden by large investments 2.13 0.75 2.09 0.77 2.09 0.77
Increasing fiscal follow-on spending in the public sector 2.20 0.73 2.15 0.75 2.07 0.74

Occupying other budgets from the public sector 2.05 0.75 2.04 0.77 1.99 0.76
Idling of infrastructure 2.00 0.74 2.04 0.77 2.06 0.73

Dimension 5: tournament commodity consumption 2.26 0.58 2.30 0.58 2.23 0.58
Increasing residents’ spending on event merchandise 2.28 0.68 2.32 0.69 2.22 0.70

Increasing residents’ access to race-licensed merchandise 2.24 0.71 2.28 0.72 2.24 0.69
Dimension 6: investment benefits 2.45 0.46 2.44 0.45 2.39 0.51

Attracting investment from domestic firms 2.45 0.67 2.45 0.65 2.38 0.70
Attracting international investment 2.39 0.70 2.43 0.67 2.39 0.71

Providing more business opportunities for local businesses 2.53 0.63 2.50 0.65 2.44 0.67
Increasing investment in local public infrastructure 2.42 0.68 2.39 0.66 2.35 0.71

Note: N = 806; all items were assessed on a three-point scale (1 = low, 2 = medium, and 3 = high).
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Furthermore, during the in-game phase, respondents also highly agreed with boosting
tourism development and consumption (M = 2.56). Mixed responses were given regarding
whether it would increase local financial burden by large investments (SD = 0.77), occupy
other budgets from the public sector (SD = 0.77), and idle infrastructure (SD = 0.77).
Residents also expressed a high level of agreement toward the industry development
dimension (M = 2.50). Items with lower mean scores (below 2.1) were also associated with
idling of infrastructure and occupying other budgets from the public sector.

Last but not least, in the post-game phase, respondents also highly agreed on leading
the development of green industry in the city (M = 2.46) and boosting tourism development
and consumption (M = 2.45). Mixed responses were given regarding whether it would
increase local financial burden by large investments (SD = 0.77), and occupy other budgets
from the public sector (SD = 0.76). Residents also expressed a high level of agreement
toward the industry development dimension (M = 2.42). Items with lower mean scores
(below 2.1) were also associated with occupying other budgets from the public sector.

All hypothesized effects were tested using regression equations. Means of dimensions
were used to estimate the effects of Winter Olympics impacts on urban sustainability. We
used three models to test H1. Firstly, for the pre-game, in-game, and post-game phases,
after estimating Models 1 to 3, we regressed urban sustainability on the dimension of
Winter Olympics economical sustainability to test H1. In Table 3, the results showed that
industry development (p < 0.001 in three stages), prices rising (p < 0.001, 0.01, 0.001), and
investment benefits (p < 0.001, 0.001, 0.05) exerted significantly positive effects on host
city sustainability (R2 = 0.404, 0.361, 0.381 and F = 91.969, 76.851, 83.729). Thus, H1 was
partially supported.

Table 3. Regression results of economic sustainability of the 2022 Winter Olympics.

Independent Variables Pre-Game Phase Model 1 (Std β) In-Game Phase Model 2 (Std β) Post-Game Phase Model 3 (Std β)

Economic development 0.069 * 0.035 0.144 ***
Industry development 0.195 *** 0.171 *** 0.254 ***

Prices rising 0.174 *** 0.118 ** 0.207 ***
Construction costs 0.139 *** 0.137 *** 0.057

Tournament commodity consumption 0.062 0.083 * 0.062
Investment benefits 0.244 *** 0.294 *** 0.089 *

R2 0.404 0.361 0.381
F 91.969 76.851 83.729

Note: *, **, *** Significant at p < 0.05, p < 0.01, p < 0.001, respectively.

4.2. 2022 Winter Olympics Social Sustainability

Through sport, thanks to extensive participation programs, we now have an important
source of national identity; national pride resulting from excellence in international and
regional competitions; and economic growth through a thriving sports industry program.
The prestige and competitive spirit associated with hosting the Olympics may leave a
legacy of national pride and solidarity. It can also improve education and raise awareness
of cultural values [76]. Let us understand the impacts of the Winter Olympics on the social
sustainability of the host city from the public perspective (Figure 4 and Table 4). All items
are listed in Figure 4 according to the progressive increase in the frequency of the pre-game
phase, while Table 4 shows the mean and standard deviation of all items.

To start with, in the pre-game phase, residents gave a high level of agreement for
increasing the city’s international reputation and visibility (M = 2.55) and promoting a sense
of pride and honor among residents (M = 2.52). Mixed responses were given regarding
whether the Winter Olympics would affect public security and increase the crime rate
(SD = 0.82) and lead to a widening gap between rich and poor (SD = 0.80). Residents ex-
pressed a high level of agreement toward the social welfare (positive) dimension (M = 2.44).
Items with lower mean scores (below 1.8) were associated with leading to a widening gap
between rich and poor, and affecting public security and increasing the crime rate.
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Table 4. Descriptive statistics of the 2022 Winter Olympics social sustainability.

Social Sustainability Dimensions & Items Pre-Game Phase In-Game Phase Post-Game Phase

M SD M SD M SD

Dimension 1: urban development 2.43 0.47 2.42 0.46 2.35 0.49
Increasing the city’s international reputation and visibility 2.55 0.64 2.52 0.68 2.45 0.67

Promoting balanced local development, reducing urban–rural gap 2.31 0.68 2.25 0.72 2.20 0.73
Promoting the development of local infrastructure 2.39 0.69 2.42 0.69 2.38 0.68

Promoting urban renewal 2.46 0.65 2.48 0.63 2.38 0.68
Dimension 2: community development 2.36 0.44 2.40 0.43 2.36 0.47

Promoting a sense of pride and honor among residents 2.52 0.64 2.55 0.62 2.47 0.66
Building residents’ sense of community, increasing solidarity 2.47 0.65 2.51 0.64 2.45 0.64

Promoting public participation in public affairs 2.42 0.67 2.42 0.66 2.39 0.68
Advancing the status of women, adolescents in the community 2.07 0.74 2.16 0.76 2.14 0.75

Making the community gradually present alien values 2.31 0.69 2.35 0.69 2.33 0.72
Dimension 3: social security 1.82 0.68 1.81 0.69 1.76 0.69

Affecting public security, increasing the crime rate 1.77 0.82 1.73 0.82 1.67 0.79
Affecting the security of the city through the influx of tourists 1.86 0.76 1.89 0.79 1.85 0.78

Dimension 4: social welfare (positive) 2.44 0.55 2.49 0.50 2.43 0.53
Increasing recreational opportunities for residents 2.38 0.68 2.44 0.65 2.39 0.68

Expanding the international perspective of residents 2.50 0.65 2.55 0.62 2.46 0.65
Dimension 5: social welfare (negative) 1.75 0.80 1.77 0.79 1.81 0.81

Leading to a widening gap between rich and poor 1.75 0.80 1.77 0.79 1.81 0.81
Dimension 6: residents’ rights and interests (positive) 2.40 0.68 2.42 0.67 2.37 0.69

Providing volunteer opportunities for residents 2.40 0.68 2.42 0.67 2.37 0.69
Dimension 7: residents’ rights and interests (negative) 1.90 0.65 1.98 0.66 1.88 0.67

Excluding residents from the use of various public facilities 1.80 0.78 1.94 0.79 1.85 0.78
Causing city congestion, traffic jams by massive tourist influx 2.00 0.77 2.01 0.79 1.91 0.77

Dimension 8: cultural protection 2.41 0.51 2.45 0.47 2.42 0.50
Promoting cultural identity and preservation among residents 2.44 0.67 2.48 0.65 2.45 0.67

Contributing to the preservation of local monuments and artifacts 2.41 0.68 2.42 0.68 2.43 0.66
Increasing the number of various cultural and artistic activities 2.36 0.69 2.42 0.66 2.38 0.69

Promoting cultural exchange between visitors and residents 2.42 0.68 2.47 0.65 2.40 0.69

Note: N = 806; all items were assessed on a three-point scale (1 = low, 2 = medium, and 3 = high).
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In the second place, during the in-game phase, respondents also highly agreed with
promoting a sense of pride and honor among residents (M = 2.55) and expanding the
international perspective of residents (M = 2.55). Mixed responses were given regarding
whether it would affect public security and increase the crime rate (SD = 0.82). Residents
also expressed a high level of agreement toward the social welfare (positive) dimension
(M = 2.49). Items with lower mean scores (below 1.8) were also associated with affecting
public security and increasing the crime rate, as well as leading to a widening gap between
rich and poor.

In the post-game phase, finally, the respondents highly agreed about promoting a
sense of pride and honor among residents (M = 2.47) and expanding the international
perspective of residents (M = 2.46). Mixed responses were given regarding whether it
would lead to a widening gap between rich and poor (SD = 0.81). Residents also expressed
a high level of agreement toward the social welfare (positive) dimension (M = 2.43). Items
with lower mean scores (below 1.8) were also associated with affecting public security and
increasing the crime rate.

We also used three models to test H2. For the pre-game, in-game, and post-game
phases, after estimating Models 4 to 6, we regressed host city sustainability on the dimen-
sion of Winter Olympics social sustainability to test H2. In Table 5, the result showed
that urban development (p < 0.001 in three phases), community development (p < 0.001),
social security (p < 0.01 and 0.001), social welfare (positive) (p < 0.01 and 0.001), social
welfare (negative) (p < 0.001 and 0.01), residents’ rights and interests (negative) (p < 0.001
and 0.05), and cultural protection (p < 0.001) exerted significantly positive effects on host
city sustainability (R2 = 0.598, 0.566, 0.612; F = 150.601, 132.250, 159.608). Thus, H2 was
mostly supported.

Table 5. Regression results of social sustainability of the 2022 Winter Olympics.

Independent Variables Pre-Game Phase Model 4 (Std β) In-Game Phase Model 5 (Std β) Post-Game Phase Model 6 (Std β)

Urban development 0.233 *** 0.231 *** 0.235 ***
Community development 0.210 *** 0.198 *** 0.258 ***

Social security 0.103 ** 0.195 *** 0.141 ***
Social welfare (positive) 0.079 ** 0.138 *** 0.109 ***
Social welfare (negative) 0.126 *** 0.114 *** 0.094 **

Residents’ rights and interests (positive) 0.011 0.091 ** 0.041
Residents’ rights and interests (negative) 0.141 *** 0.061 * 0.136 ***

Cultural protection 0.287 *** 0.195 *** 0.203 ***
R2 0.598 0.566 0.612
F 150.601 132.250 159.608

Note: *, **, *** Significant at p < 0.05, p < 0.01, p < 0.001, respectively.

4.3. 2022 Winter Olympics Environmental Sustainability

The basic idea of sustainable development was to live equitably in accordance with the
possibilities provided by nature. The goal of sustainable urban development is achieved
through planning, implementation of activities, application of science and technology, and
the establishment of broad strategic partnerships to achieve environmental, economic, and
social sustainability [77]. Lastly, we investigated the impacts of the Winter Olympics on
the environmental sustainability of the host city from the public perspective (Figure 5
and Table 6). All items are listed in Figure 5 according to the progressive increase in the
frequency of the pre-game phase, while Table 6 shows the mean and standard deviation of
all items.

In the pre-game phase, first of all, residents gave a high level of agreement for en-
couraging the reuse of resources and raw materials (M = 2.43) and encouraging travel by
green modes of transportation (M = 2.43). Mixed responses were given regarding whether
the Winter Olympics would consume a lot of energy by sports facilities and stadiums
(SD = 0.79), cause water pollution (M = 0.79), and occupy and destroy biological habitats
(SD = 0.79). Residents expressed a high level of agreement toward the resource conser-
vation (positive) dimension (M = 2.41). Items with lower mean scores (below 1.8) were
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associated with causing chemical contamination, and increasing alien animal, plant species
by biological invasions.
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Secondly, during the in-game phase, respondents also highly agreed about encourag-
ing the reuse of resources and raw materials (M = 2.44) and improving the local cityscape
(M = 2.41). Mixed responses were given regarding whether it would cause noise pollution
(SD = 0.80), water pollution (M = 0.80), and chemical contamination (SD = 0.80). Resi-
dents also expressed a high level of agreement toward the resource conservation (positive)
dimension (M = 2.39). Items with lower mean scores (below 1.8) were also associated
with causing chemical contamination, increasing alien animal, plant species by biological
invasions, and degrading the quality of the local landscape.

In the end, in the post-game phase, the respondents highly agreed on encouraging the
reuse of resources and raw materials (M = 2.41) and upgrading the transport network, and
improving the environment (M = 2.41). Mixed responses were given regarding whether
it would occupy a lot of land resources by the construction of stadiums (SD = 0.80), and
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increase alien animal, plant species by biological invasions (SD = 0.80). Residents expressed
a high level of agreement toward the living environment dimension (M = 2.36). Items with
lower mean scores (below 1.8) were also associated with causing chemical contamination.

Table 6. Descriptive statistics of the 2022 Winter Olympics environmental sustainability.

Environmental Sustainability Dimensions & Items Pre-Game Phase In-Game Phase Post-Game Phase

M SD M SD M SD

Dimension 1: resource conservation (positive) 2.41 0.53 2.39 0.53 2.36 0.54
Raising the awareness on conservation of local natural resources 2.39 0.68 2.34 0.72 2.30 0.72

Promoting policies and planning of natural resources 2.41 0.69 2.38 0.68 2.39 0.68
Encouraging the reuse of resources and raw materials 2.43 0.67 2.44 0.66 2.41 0.67

Dimension 2: resource conservation (negative) 1.96 0.76 1.91 0.76 1.90 0.80
Occupying a lot of land resources by the construction of stadiums 1.96 0.76 1.91 0.76 1.90 0.80

Dimension 3: energy use 2.23 0.45 2.21 0.45 2.20 0.44
Consuming a lot of energy by sports facilities and stadiums 1.97 0.79 1.93 0.79 1.88 0.79

Reducing direct and indirect energy consumption and saving energy 2.15 0.72 2.17 0.75 2.15 0.75
Providing high efficiency through technology development 2.38 0.69 2.37 0.70 2.39 0.68

Encouraging travel by green modes of transportation 2.43 0.69 2.38 0.68 2.40 0.69
Dimension 4: living environment 2.39 0.50 2.38 0.49 2.36 0.49

Improving the local cityscape 2.42 0.68 2.41 0.66 2.39 0.67
Increasing the number of urban parks and green areas 2.37 0.68 2.36 0.69 2.33 0.70

Maintaining and improving accessibility facilities 2.37 0.70 2.35 0.71 2.34 0.68
Upgrading the transport network and improving the environment 2.42 0.68 2.40 0.69 2.41 0.70

Upgrading of facilities for cultural and recreational activities 2.38 0.69 2.37 0.69 2.34 0.69
Dimension 5: environmental pollution 1.81 0.61 1.84 0.63 1.79 0.62

Contributing to air pollution 1.82 0.78 1.84 0.79 1.80 0.79
Causing water pollution 1.78 0.79 1.82 0.80 1.75 0.77
Causing waste pollution 1.86 0.77 1.87 0.78 1.85 0.79
Causing noise pollution 1.88 0.77 1.89 0.80 1.79 0.78

Causing chemical contamination 1.70 0.76 1.75 0.80 1.73 0.79
Resulting in significant emissions of greenhouse gases 1.81 0.77 1.85 0.79 1.81 0.77

Dimension 6: tourism resources (positive) 2.30 0.61 2.32 0.58 2.30 0.58
Increasing travel and tourism information systems 2.25 0.73 2.28 0.70 2.28 0.71

Increasing space for sports and recreation for residents 2.34 0.73 2.35 0.71 2.32 0.71
Dimension 7: tourism resources (negative) 1.85 0.63 1.89 0.64 1.87 0.63

Increasing in tourist facilities, with various environmental impacts 1.99 0.76 2.00 0.76 1.98 0.75
Degrading the quality of the local landscape 1.71 0.76 1.78 0.78 1.76 0.77

Dimension 8: biodiversity 1.93 0.51 1.96 0.50 1.96 0.50
Locating in or adjacent to ecological reserves of competition 2.18 0.74 2.17 0.73 2.16 0.75

Occupying and destroying biological habitats 1.81 0.79 1.81 0.78 1.81 0.78
Increasing the number of native wildlife, plants 1.97 0.76 1.98 0.77 1.96 0.78

Increasing alien animal, plant species, with biological invasions 1.70 0.77 1.78 0.79 1.77 0.80
Influencing biodiversity management strategies, future plans 1.98 0.77 2.07 0.76 2.09 0.73

Dimension 9: institutional decision-making capacity 2.19 0.56 2.23 0.55 2.26 0.54
Increasing sewage treatment plant and waste disposal facilities 2.09 0.78 2.18 0.78 2.16 0.77

Upgrading of land planning 2.26 0.73 2.25 0.72 2.32 0.70
Using and subsequently maintaining sports venues and heritage 2.21 0.75 2.25 0.74 2.30 0.72

Note: N = 806; all items were assessed on a three-point scale (1 = low, 2 = medium, and 3 = high).

We also used three models to test H3. For the pre-game, in-game, and post-game
phases, after estimating Models 7 to 9, we regressed host city sustainability on the dimen-
sion of Winter Olympics social sustainability to test H3. In Table 7, the result showed that
resource conservation (positive) (p < 0.001), energy use (p < 0.001), living environment
(p < 0.001), environmental pollution (p < 0.01 and 0.05), and biodiversity (p < 0.001) exerted
significantly positive effects on host city sustainability (R2 = 0.584, 0.534, 0.580, F = 120.786,
103.444, 124.567). Thus, H3 was mostly supported.

4.4. 2022 Winter Olympics’ Role in the Host City Sustainability

Ten general public indicators (i.e., economic efficiency, transport efficiency, public
safety, social welfare, education, living comfort, water use, resource self-sufficiency, eco-
logical sustainability, and environmental management) were adopted by this study as
indicators of urban sustainability (Table 8) [78]. As shown in the table, the agreement level
of economic efficiency was high in all three phases (M = 2.63; 2.47; 2.43, respectively), while
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the agreement level of transportation efficiency and resource self-sufficiency was higher in
the pre-game (M = 2.41, 2.40) and in-game phases (M = 2.44, 2.45), and the agreement level
of living comfort was higher in the in-game (M = 2.43) and post-game (M = 2.44) phases.

Table 7. Regression results of environmental sustainability of the 2022 Winter Olympics.

Independent Variables Pre-Game Phase Model 7 (Std β) In-Game Phase Model 8 (Std β) Post-Game Phase Model 9 (Std β)

Resource conservation (positive) 0.264 *** 0.229 *** 0.237 ***
Resource conservation (negative) 0.064 * 0.032 −0.001

Energy use 0.131 *** 0.128 *** 0.156 ***
Living environment 0.199 *** 0.186 *** 0.195 ***

Environmental pollution 0.111 ** 0.079 * 0.103 **
Tourism resources (positive) 0.125 *** 0.053 0.131 ***
Tourism resources (negative) 0.002 0.016 0.076 *

Biodiversity 0.205 *** 0.217 *** 0.160 ***
Institutional decision-making capacity 0.056 0.164 *** 0.119 ***

R2 0.584 0.534 0.580
F 126.786 103.444 124.567

Note: *, **, *** Significant at p < 0.05, p < 0.01, p < 0.001, respectively.

Table 8. Mean and standard deviation of urban sustainability.

Dimensions & Items
Pre-Game Phase In-Game Phase Post-Game Phase

M SD M SD M SD

Economic efficiency 2.63 0.59 2.47 0.67 2.43 0.67
Transportation efficiency 2.41 0.65 2.44 0.64 2.38 0.67

Public safety 1.66 0.78 1.70 0.81 1.68 0.81
Social welfare 2.22 0.71 2.26 0.70 2.28 0.70

Education 2.20 0.74 2.25 0.72 2.26 0.71
Living comfort 2.37 0.70 2.43 0.66 2.44 0.65

Water use 1.89 0.79 1.87 0.80 1.83 0.80
Resource self-sufficiency 2.40 0.69 2.45 0.66 2.38 0.72
Ecological sustainability 2.04 0.78 2.09 0.78 2.10 0.78

Environmental management 2.33 0.72 2.34 0.69 2.33 0.72

Note: N = 806; all items were assessed on a three-point scale (1 = low, 2 = medium, and 3 = high).

What’s more, the 2022 Winter Olympics economic sustainability, social sustainability,
and environmental sustainability were incorporated into the regression model as indepen-
dent variables to assess Models 10 to 12. In Table 9, the analysis results showed that 2022
Winter Olympics economic sustainability (p < 0.001 in three phases, respectively), 2022
Winter Olympics social sustainability (p < 0.001), and 2022 Winter Olympics environmental
sustainability (p < 0.001) exerted significantly positive effects on host city sustainability
(R2 = 0.634, 0.597, 0.654 and F = 465.412, 398.649, 508.077, respectively). Thus, H4 was
mostly supported. In sum, the results suggest that the 2022 Winter Olympics economic
sustainability, social sustainability, and environmental sustainability are critical predictors
of host city sustainability.

Table 9. Regression results for predicting host city sustainability.

Independent Variables Pre-Game Phase Model 10 (Std β) In-Game Phase Model 11 (Std β) Post-Game Phase Model 12 (Std β)

Economic sustainability 0.203 *** 0.175 *** 0.200 ***
Social sustainability 0.348 *** 0.384 *** 0.380 ***

Environmental sustainability 0.364 *** 0.338 *** 0.370 ***
R2 0.634 0.597 0.654
F 465.412 398.649 508.077

Note: *** Significant at p < 0.001.



Sustainability 2021, 13, 3787 16 of 20

5. Discussion and Conclusions

The 2022 Winter Olympics will have a catalytic effect on host city sustainable devel-
opment. As one of the mega-events, the staging of the Winter Olympic Games always
leaves a lasting impression on the host city or region and its inhabitants. Staging the Winter
Olympic Games cannot be considered only positive or negative, but always has a variety
of different outcomes [79–81]. However, each era has re-framed these outcomes according
to its values and needs [82]. In recent years, scholars have become interested in the impact
of the Winter Olympic Games on host cities [83,84]. Juxtaposed with the widespread
and persuasive pro-Olympic message is a growing body of social science evidence that
the Olympics have a fairly negative impact on host cities, especially on the marginalized
populations that live there. Sustainability is therefore an important factor in the planning
and delivery of the Olympic Games, an issue that deserves full attention and is seen as a
pillar of Olympism [82].

In the economic dimension, the 2022 Winter Olympics will have a positive impact on
the host city’s sustainable development, especially in terms of industry development and
investment benefits, also implying that Hypothesis 1 is confirmed. In terms of industry
development, the 2022 Winter Olympics will not only boost tourism development and
consumption but also lead the development of green industries in the city; while in terms
of investment benefits, the 2022 Winter Olympics will provide more business opportunities
for local businesses. As a means of urban marketing, to leverage the urban renewal projects
sought by urban elites, Olympic bids are often accompanied by massive campaigns to
promote the presumed economic and urban benefits of hosting the games [85–87].

In the social dimension, the 2022 Winter Olympics will positively influence the host
city’s sustainable development, meaning likewise that Hypothesis 2 is confirmed. This
positive impact is particularly reflected in urban development, community development,
and social welfare, respectively, as the 2022 Winter Olympics increases the city’s interna-
tional reputation and visibility, promotes a sense of pride and honor among residents,
and expands the international perspective of residents. The Winter Olympics can have
an impact on people’s image, status, and sense of belonging to a place, and such impacts
are often categorized as social impacts. The terms used to describe such impacts are usu-
ally place pride, civic pride, nationalism, patriotism, feel-good factor, reputation, image,
and status [70,88–90]. It has been shown that hosting the Olympics can create a sense of
enthusiasm and pride among the local population, giving an impression of community
and solidarity that may even transcend social and ideological divisions [84]. Community
support plays a key role in a city’s successful bid for the Olympics, in the sense that res-
idents provide a welcoming atmosphere for visitors, participate in orientation activities,
and contribute to the development of volunteer resources [70,91].

In the environmental dimension, especially in the areas of resource conservation,
energy use, and living environment, the 2022 Winter Olympics will positively influence
the host city’s sustainable development, equally implying that Hypothesis 3 is confirmed.
In terms of resource conservation, the 2022 Winter Olympics will encourage the reuse
of resources and raw materials; in terms of energy use, the 2022 Winter Olympics will
encourage travel by green modes of transportation; and in terms of the living environment,
the 2022 Winter Olympics will not only improve the local cityscape but also upgrade the
transportation network and improve the environment. Previous studies related to these
effects have been discussed in the theoretical background section of this paper.

Summing up the above three dimensions, the 2022 Winter Olympics will have a
positive impact on host city sustainability, and again implying that Hypothesis 4 is con-
firmed. In conclusion, to summarize our findings, we can draw two conclusions. One,
the 2022 Winter Olympic Games will be sustainable throughout the whole process. The
whole process includes three phases named pre-game, in-game, and post-game, while
sustainability will be fully reflected in all three phases. Two, the 2022 Winter Olympic
Games will have a positive impact on the host city’s sustainable development in all aspects,
including economic, social, and environmental sustainability. We obtained firsthand data
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utilizing a questionnaire survey and studied the impact of the Winter Olympics on host city
sustainable development systematically in three stages and in three dimensions at the same
time, completely from the public’s perspective. Nevertheless, perhaps the number of our
respondents is not particularly large and is not a complete substitute for the actual situation.
In addition, the number of items set in the three dimensions is not uniform, which may
slightly interfere with the respondents’ answers and cause slight bias in the final statistical
results. As we said at the beginning of the results section, the 2022 Winter Olympics have
not yet been held, and the results in the three time phases, especially the in-competition and
post-competition results, are more reflective of respondents’ perceptions and expectations
of the possible future impact of the yet-to-be-held Winter Olympics. Such expectations or
perceptions of respondents may change when the Winter Olympics are actually held, so
the perceptions of residents can be collected here for further research during and after the
actual Winter Olympics in the future. When we are enthusiastic about the influence of the
2022 Winter Olympics on host cities, we have to recall some few facts that limit enthusiasm
(without denying some positive effects): (1) the decrease in the number of cities that bid for
the games as an illustration of the decline of the perceived power of sporting events to really
have a positive effect on host territories, (2) some facts that refute official commitment,
i.e., during the 2010 Vancouver games, some trucks carrying snow counterbalanced the
establishment of the Sustainable Development and Resource Management Commission;
(3) the 2016 Winter Olympics strongly illustrated that many things still have to be done
to manage sport facilities after hosting the event. Therefore, in the future study, we can
also put ourselves in the public’s shoes, ask and record the respondents’ impressions of the
Winter Olympics venue, explore their perceptions and attitudes toward the sustainability
of the Winter Olympics, and study the role played by sustainable development goals in the
Winter Olympics.
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