Studying Residents’ Perceptions of the Environmental Impact of the 2008 Beijing Green Olympic Games: Development of a Theoretical Framework
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Today, the world faces a number of major environmental challenges that directly influence the health of humans plants, and animals. These would include but not be limited to global warming, deforestation, loss of biodiversity, ozone depletion, pollution, and over-consumption of natural resources. Environmental protection and improvement should become an urgent desire for every country, organization, and citizen (United Nations Environmental Program [UNEP], 2009). According to Jagemann (2003), sport can be a considerable cause of environmental damage due to the use of non-renewable resources, emission of detrimental substances during the construction process and operation of sport facilities, and production and disposal of sport equipment. The Olympic Games, one of the largest sport events in the world, involve numerous resources, activities, and constructions, which would disturb the host area’s ambience and natural setting (Mathisen, 1989). In an attempt to avoid and eliminate the potential and existing conflicts between the environment and the Olympic Games, in 1996, environmental protection was added to the Olympic movement as the third pillar along with sport and culture  (Beyer, 2006). Since then, environmental issues have become one of the key factors when choosing the host city, and have been considered as essential concerns during the host city’s preparatory period. Greenpeace, an independent global campaigning organization that acts to change attitudes and behavior, protect and conserve the environment, and promote peace in the world, originally considered the “Green Games” as a global showcase for integrating environmental concerns in areas such as transportation, energy, waste disposal, recycling, refrigeration, and construction. The concept of the Green Games eventually evolved into a mandate from the International Olympic Committee (IOC), and has been a component of every Olympic Games since 2000 (Chan, Koenig, Rajarethnam, 2006). 
To successfully host the Green Olympics, Beijing made impressive progress in environmental protection. Aiming to improve the air quality, Beijing greatly increased the use of clear and renewable energy, applied a variety of energy saving technologies, expanded the public transportation system, and set very stringent emission standards. Waste water treatment plants, along with sewage and water reuse systems, were improved to satisfy the metropolitan area’s water needs and increase the efficiency of water usage. Regulations and laws were enforced to further protect water sources and improve water quality in Beijing. A set of greening projects was carried out in Beijing to increase the green coverage and beautify the city. As for controlling  industry pollution, Beijing closed and relocated a large number of polluting companies and set new industrial regulations. Solid waste management systems were improved in Beijing and recycling projects were initiated to encourage residents to separate waste. Furthermore, a series of environmental education programs were implemented not only in Beijing but also across the whole country to raise awareness of environmental problems and increase the public’s environmental knowledge.. 
Previous researchers have investigated mega events from a variety of aspects and found that they have social, economical, and environmental impacts on the host communities. However, most of the previous studies on large-scale sport events have primarily focused on the economic impacts of sport events (Barker, Page, & Meyer, 2002; Fredline & Faulkner, 2000; Twynam & Johnston, 2004). After the 2008 Olympic Games were held, it is necessary to investigate the effectiveness of the Green Olympic initiatives on promoting the awareness of environmental protection among Beijing residents, influencing residents’ attitudes toward the Green Olympic movement and Olympic Games, and consequently influencing their behaviors and behavioral intentions. Through conducting a comprehensive review of literature, the purpose of this study was to formulate a theoretical framework for studying residents’ environmental beliefs, attitude, and behaviors associated with the Green Olympic Games. 

The theoretical framework for this study is based on the Yale attitude change approach, Ajzen and Fishbein’s (1980) theory of reasoned action, and Ap’s (1992) social exchange theory. Developed by Carl Hovland, the Yale attitude change approach indicates that human attitudes (the affective component) are usually influenced or changed by altering the opinions or beliefs (the cognitive or knowledge component) that people have (Zimbardo, Ebbesen, & Maslach, 1977). To change a person’s attitude, the first step is to attract the individual’s attention to the communicated content. Second, the message used to change the individual’s attitude must be understood by the person. Third, the arguments and conclusions delivered via the message must be accepted by the receiver. Fourth, the major point of the message must be retained long enough to change the person’s attitude. Based on this approach, a person’s opinion, perception, affect, and action can be changed following the processes (Zimbardo et al. 1977). Many researchers have conducted studies about the relationship between knowledge and attitudes. In Petrzelka and Korsching’s (1996) study of sustainable agriculture, they found that farmers’ knowledge about sustainable agriculture led to the change of their attitudes toward it. Mangas and Martinez’s (1997) suggested that after finishing an environmental education course, there was a significant (p < .05) increase in both students’ environmental knowledge and their environmental attitudes. Floria, Wolfing, and Fuhrer (1999) indicated that factual knowledge about the environment is a precondition of one’s environmental attitude. A significant (p < .05) relationship was found between knowledge and attitude in Kuhlemeier, Bergh, and Lagerweij’s (1999) study of environmental literacy. Similarly, Bradley, Waliczek, and ZaJicek (1999) studied the relationship between knowledge and environmental attitude among high school students, and found that in both the pre- and post- tests, students with higher knowledge scores also had significantly (p < .05) higher attitude scores. In this study, awareness is defined as a state of knowledge about the “Green Olympics” concept, ranging from simply recalling the name to a highly developed cognitive structure based on detailed information. Green Olympics is a relatively new concept to China’s citizens particularly before Beijing was selected as the host city of the 2008 Olympic Games. To publicize this concept and raise environmental awareness, a number of educational and communication projects were employed before and during the Games. 
Ajzen and Fishbein’s (1980) Theory of Reasoned Action is an approach to predict and understand an individual’s behavior. To explain this theory in a reverse order, a person’s behavior is determined by his/her behavioral intentions which is a function of his/her attitude towards the behavior and subjective norms. Attitude toward the behavior is influenced by an individual’s beliefs about the consequences of performing a behavior and his/her evaluation of the outcomes, either positive or negative. Subjective norms are impacted by one’s beliefs that specific individuals or groups think he/she should or should not perform the behavior. Exposure to different information leads to the formation of different beliefs, which also reflects a person’s past experiences. Azjen and Fishbein stated that “attitudes are a function of beliefs” (p. 7) and that “attitudes toward any object are determined by beliefs about that object” (p. 62). In these contexts, beliefs refer to knowledge about the attitude object. According to Azjen and Fishbein, beliefs may be formed via direct observations, accepting information from outside sources, or self-generated through an inference process. They also argued that there is a causal relationship between beliefs and behavior. To influence a person’s behavior, it is suggested that they should be exposed to sufficient information and also able to alter their beliefs in a social environment. These beliefs will in turn determine attitudes and subjective norms, which then determine intention and the corresponding behavior. All in all, there is a strong relationship among beliefs (knowledge), attitude, and behavior. 
Social exchange theory is regarded as the conceptual and theoretical basis in this study for understanding the perceived environmental impacts of the Beijing Green Olympics and residents’ attitude toward the Games. This theory has been utilized as an appropriate and effective foundation to study residents’ perceptions (Ap,1992; Bryant & Napier, 1981; Gursoy, Jurowski, & Uysal, 2002; Jurowski, 1994; Jurowski, Uysal, & Williams, 1997; Perdue, Long, & Allen, 1990; Perdue, Long, & Kang, 1999). It is supported that this theory may explain residents’ motivations for entering into an exchange or their lack of support for such an exchange (Deccio & Baloglu, 2002). Social exchange theory involves the trading and sharing of resources between individuals, role occupants, or groups acting as single units. Resources can be any item, concrete or symbolic, which may be material, social, or psychological in nature. This theory suggests that the primary motivation for initiating exchange from the residents' perspective is to improve the community's well-being; residents evaluate events as either positive or negative in terms of the expected benefits or costs associated with the services they supply; and residents' perceptions and attitudes are predictors of their behavior. Host residents are more likely to develop a positive evaluation of the exchange if the perceived returns are reasonably equitable according to their support for or participation in the exchange. Positive evaluations of the results arising from the social exchange may reinforce the desire for future participation in the relationship; therefore, if the perceived benefits from events outweigh the costs, residents in the local community are likely to support and participate in future exchange relations (Ap, 1992). After hosting the event, the positive evaluation of its social impacts is likely to lead to supportive attitude toward future events (Besculides, Lee, & McCormick, 2002; Brunt & Courtney, 1999; Madrigal, 1993). The perceived detrimental impacts to the environment may cause negative attitudes toward hosting future mega events; while events regarded as catalysts in preserving the natural environment lead to a positive attitude toward the future events (Liu & Var, 1986). The social exchange theory implies that residents’ perception of the impacts from the Beijing Olympic Games would influence their perception and attitude toward the event, which in turn, affect their intentions of supporting the hosting of future mega sport events. 
Based on the theories and research findings mentioned above, a theoretical framework for studying residents’ environmental beliefs, attitude, behavioral intentions, and actual behaviors associated with the Green Olympic Games was developed, where awareness of the Green Olympics and perceptions of environmental protections would positively influence an individual’s attitude toward the Green Olympics movement and the Olympic Games itself and in turn influence his/her behavioral intentions and actual behaviors associated with the Green Olympics movement and the Olympic Games. These relationships are further illustrated in the simplified model below. Based on accumulated knowledge, experience, and research findings, the IOC has formulated standardized operational procedures for hosting the Olympic Games. It is anticipated that the developed theoretical framework is of the potential to be applied to study Green Olympic issues of future Olympic Games.
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