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ABSTRACT 
	Persuasive communication strategies have offered an effective method to motivate proenvironmental behaviours which have become increasingly necessary to counteract harmful behaviours that threaten the natural environment. This research built on the proposition that self-determination theory and the persuasive messaging technique of message framing could be used together to create highly influential proenvironmental messages that contained the optimal conditions to facilitate both the internalisation of proenvironmental values and the integration of proenvironmental behaviours. Self-determination theory proposed that people have three innate psychological needs (competence, autonomy, and relatedness) and the degree to which these needs are satisfied would influence the quality of people’s motivation, their sense of self-determination, and their performance and maintenance of behaviours. Goal content theory furthered this by distinguishing different types of goals (intrinsic and extrinsic) and their influence on self-determination and future behaviours. This research used message framing to portray a proenvironmental behaviour (reusable mug use) with different goals in order to explore their influence and capacity to motivate behaviour. This was tested by placing posters that promote reusable mug use (framed with either an intrinsic or extrinsic goal) in coffee shops to observe how mug use was influenced by their presence. The results of this study indicated no main effect of the posters however the findings may have been inconclusive to due weaknesses in the study design. Limitations and recommendations are offered. 
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INTRODUCTION 
Promoting proenvironmental behaviours (PEBs) is becoming increasingly necessary as anthropogenic contributions to climate change continue to threaten the Earth’s ability to sustain life (Oskamp, 2000). Human behaviour is at the root of both the problem and the solution. Encouraging people to perform more PEBs is essential for a sustainable future as they are behaviours that are pursued to reduce ones environmental impact and promote environmental wellbeing (Osbaldiston & Schott, 2012). Motivating PEBs is a challenging pursuit considering that even people with strong environmental knowledge, attitudes, and intentions to act favorably still often fail to follow through with environmentally conscious actions (Kollmuss & Agyeman, 2002). The explicit purpose of social or environmental change is to defy existing structures to propose an alternative. Challenges and barriers are inevitably implied and expected but are not impossibilities and can be overcome by implementing appropriate strategies (Ginsberg, 1958). Environmental communication strategies are becoming increasingly popular and successful tools to advocate for conservational action (GTZ, 2006). The pursuit of motivating people to adopt and maintain more PEBs can be accomplished through the use of persuasive communication strategies and can be made highly effective when informed by a psychological understanding of behaviour change, particularly how people’s goals can influence their behaviour. 
The University of Ottawa has been actively committed to reducing their overall environmental impact and has undertaken various initiatives to promote PEBs on campus. The university’s Office of Campus Sustainability has been particularly interested in waste diversion and strives to become a zero waste campus[footnoteRef:1]. Disposable cups have been identified as particularly problematic due to their excessive use on campus as well as the landfill and carbon emissions associated with their disposal (Van der Harst, & Potting, 2013). Reusable mugs have been proposed as a low-carbon and less wasteful alternative to the single-use cup (Carbon Clear, 2013; Refiller, 2013). Successful efforts to encourage the campus community to substitute their use of cups for reusable mugs could help reduce the negative environmental impacts associated with coffee consumption on campus.  [1:  https://sustainable.uottawa.ca/waste-diversion ] 

Understanding the underlying mechanisms of how behaviour is motivated, adopted, and maintained is essential in the pursuit of encouraging environmentally conscious actions like reusable mug use. Self-Determination Theory (SDT) offers insight on this by exploring how different situations can support or hinder the satisfaction of people’s three innate and universal psychological needs (autonomy, competence, and relatedness) that are essential to human psychological health and overall wellbeing (Deci & Ryan, 2002). The satisfaction of these needs influences people’s quality of motivation, their level of self-determination, and consequently their pursuance of a behaviour. By explaining the contexts that facilitate the highest forms of motivation and self-determined behaviour, SDT reveals which situations would predict the most effective integration of PEBs (Deci & Ryan, 2000, 2008). 
A sub-theory of SDT, goal content theory (GCT) can further assist in promoting PEBs by explaining how the content of different goals (intrinsic and extrinsic) can influence the way that a behaviour is pursued and maintained. It explains how different goals can have different impacts on people’s wellbeing, motivation, and behaviour depending on their capacity to satisfy the basic psychological needs (Deci & Ryan, 2000).  
Intrinsic goals refer to goals that are inherently satisfying due to their capacity to fulfill one’s psychological needs. These could be goals of personal growth, physical fitness, community affiliation, relationships, and connection to nature, etc. Behaviours that are motivated by intrinsic goals are pursued simply for the pure pleasure and satisfaction of doing the action itself and tend to facilitate more self-determined regulation and self-determined behaviours. In contrast, extrinsic goals such as financial success, appearance, and popularity/fame refer to goals that are motivated by external rewards or outcomes (Schmuck, Kasser, & Ryan, 1999). Behaviours that are pursued for extrinsic goals are conditional on external factors which can negatively impact one’s level of self-determination and consequently their performance of PEBs (Ryan, Sheldon, Kasser, & Deci, 1996). Goals that are intrinsic are generally longer-lasting, performed at a higher quality, and they lead to overall well-being because they are self-endorsed, self-motivated, and not forced externally (Nix, Ryan, Manly, & Deci, 1999).
 In the pursuit of motivating people to adopt and maintain PEBs, GCT can assist by explaining how different goals can support or hinder one’s level of self-determination which influences their performance of PEBs. This can in turn be used to predict which situations would be most effective in provoking successful applications of PEBs (Pelletier & Sharp, 2008; Schmuck, Kasser & Ryan 1999; Deci & Ryan, 1985).  
Persuasive messaging techniques, like message framing, can be used to portray PEB’s in various ways in order to influence the audience’s perceptions of the behaviour. This technique was proposed to compliment SDT by providing a method of employing the theory in real life. This would entail the strategic framing PEB’s with different goals to optimize the audience’s internalization of the proenvironmental values and integration of PEB’s displayed in the message (Pelletier & Sharp, 2008). 
The current research operationalizes SDT and message framing by using persuasive posters that frame the PEB of using a reusable mug with different goals. The goal of this research is to explore how visual messages framed with either intrinsic or extrinsic goals can motivate the use of reusable mugs. In addition, it also aims to explore which of those conditions would be most effective in doing so. It is expected that posters that frame reusable mug use with intrinsic goals will be more successful in motivating behaviour than posters framed with extrinsic goals.
 This research project is based on the previous Lug-a-Mug study conducted at the University of Ottawa in 2012 which assessed the influence of a variety of intrinsic and extrinsic goals on mug use. In the previous study, various posters framing reusable mug use as beneficial through the satisfaction of either extrinsically or intrinsically motivated goals were used as a stimulus to encourage reusable mug use. This study found that all posters increased reusable mug use but specifically that intrinsic posters were most effective (Voloaca, Huta, Pelletier & Aitken, 2013). The findings of this study resonated with previous the literature on SDT and behaviour motivation which would expect intrinsic goals to have the highest capacity to motivate the adoption and maintenance of behaviour. The results of this Lug-a-Mug study further indicated the most effective posters for a follow-up study. 
The current study builds on the former by using the two most effective motivational posters (one intrinsic and one extrinsic) to directly compare extrinsic and intrinsic goals and their influence on mug use at the University of Ottawa. The extrinsically framed poster illustrates the financial gain of bringing a reusable mug (i.e., less trash, more cash) while the intrinsically oriented poster frames reusable mug use as environmentally beneficial (i.e., for the love of nature). Data was collected on mug use trends before, during, and after the one month long placement period of these posters to observe how each motivational poster influenced PEBs individually, and how they compared to one another. 
The findings of this study will contribute to the expanding field of behavioural motivation, particularly in terms of motivating environmentally conscious actions. Findings on how to effectively use message framing to promote more self-determined behaviour can be applied to various contexts. It can serve as a vehicle to shape perceptions of other growing environmental issues and solutions to assist in facilitating meaningful and sustainable behavioural changes. On a local level, this study can contribute to the University of Ottawa’s sustainability initiative by encouraging PEBs, reducing the volume of residual waste produced on campus and decreasing its negative environmental impact. 

LITERATURE REVIEW
Introduction
Environmental threats and preventative behaviours are two topics that have become more prominent in public discourse since the 1980’s (Lash, Szerszynski, & Wynne, 1996). This is largely due to an increase in concern about the state and sustainability of our natural world which has become damaged and threatened by the overexploitation of Earth’s resources by humans (United Nations General Assembly, 2012). Environmental knowledge and concern have been steadily increasing but unfortunately have not consistently provoked the accompanied environmental actions that should be taken to alleviate such concerns (Félonneau & Becker, 2008). Changing habits from environmentally harmful ones to PEB’s is necessary to reduce and offset human’s negative impacts on the natural environment (Osbaldiston & Sheldon, 2003). The opportunities for pursuing environmentally-conscious actions are virtually limitless and most people have the capacity to engage in a number of PEB’s (Pelletier, Tuson, Green-Demers, Noels & Beaton, 1998). A simple, yet significant, contribution could be taking responsibility for one’s residual waste by disposing waste appropriately and reducing the overall amount. 
Residual waste on university campuses is diverse but disposable cups have become a common source of unnecessary waste. Environmental concerns like accumulated landfill and the associated greenhouse gas (GHG) emissions have become an incentive to find less harmful alternatives to the disposable cup (Häkkinen & Vares, 2010). Reusable mugs have been proposed as a more sustainable substitution (Carbon Clear, 2013). Encouraging long-term adoption of PEBs like reusable mug use is challenging but possible and can be achieved with an appropriate strategy. Literature on SDT (Deci & Ryan 2000, 2008), GCT, and message framing have been utilized in this research to further efforts on encouraging environmentalism by providing insight on how to create highly effective proenvironmental messages with greater capacities to facilitate message internalization and PEB integration.  
Disposable Cups
The daily use and disposal of single-use coffee cups has become increasingly entrenched in North American consumer culture. This behaviour is becoming particularly concerning as life-cycle assessments (LCAs) of various disposable cups are revealing significant negative environmental implications of their use and disposal (Van der Harst & Potting, 2013). 
A LCA is an instrument used to measure the inputs and outputs of a product from cradle to grave to better understand the overall environmental implications of its production, use, and disposal (Vercalsteren, Spirinckx, Geerken, & Claeys, 2007). In the case of disposable cups, the disposal phase of its LCA has perpetually been acknowledged as a compelling source of environmental concern due to the waste and associated GHG emissions (Häkkinen & Vares, 2010). 
	The disposal process of single-use cups is complex as there are many materials used in different cups that each require different disposal methods. The most commonly used disposable cups are made from paperboard or petro-plastic (Van der Harst & Potting, 2013). End-of-life options for these single-use cups are threefold; recycling, incineration, or landfill. All three of these options have varying degrees of environmental harm as each contribute waste, consume energy, and produce harmful emissions like carbon dioxide (CO2), methane (CH4), or nitrous oxide (N2O) in the process (Häkkinen & Vares, 2010).
	Recycling is often described as the more environmentally favorable option as it diverts waste and encourages the reuse of resources which is less energy intensive and has less global warming potential (GWP) than extracting and manufacturing new resources (Häkkinen & Vares, 2010). Recycling, however, may not always be possible since different cups require different recycling technologies and these processes might not be offered by local waste disposal services (AMEC, 2009). Recycling also depends on the consumers’ commitment to deconstruct the cup, lid, and sleeve and to sort them into their respective waste bins. Furthermore, recycling plants consume mass amounts of energy and water to break down, purify, and re-manufacture waste. These processes require the extraction and use of fossil fuels such as oil and coal which also produces harmful GHG emissions like CO2 which contribute to global warming (Byström & Lönnstedt, 1997; Häkkinen & Vares, 2010). Recycling is notably the best end-of-life option but it is still environmentally damaging. 
	Even though recycling is the best option for disposal, single-use cups are more likely to be incinerated or put into landfill which are undoubtedly more environmentally harmful (Woods & Bakshi, 2014). Incinerators also require fossil fuels to run the machines which burn the waste and they further release CO2 and N2O (Häkkinen & Vares, 2010; United States Environmental Protection Agency, 2015). Landfill has been classified as the most environmentally harmful end-of life option due to the GHG emissions from decomposition and the persistence of waste in the environment. In landfills, paper cups may partially decompose over extended periods of time but will release harmful GHG’s like CO2 and CH4 in the process (Hocking, 1991). Their decomposition is also hindered by the non-biodegradable polyethylene coating which is used to make paperboard cups water resistant (Hocking, 1991). In addition, the frequently used petro-plastic cups are not biodegradable and thus persist and accumulate in the environment (Häkkinen & Vares, 2010; Carbonclear, 2013). There is also unaccounted for solid waste considering disposable cups often come with a plastic lid, a cardboard sleeve and at times a plastic cap to prevent spillage. 
	These three end-of-life options differ in operation but all contribute to global warming through their GHG emissions, either from the use of fossil fuels whose combustion produces CO2 and N2O emissions or through decomposition emissions of CO2 and CH4 (Byström & Lönnstedt, 1997). Global warming is a well-known indicator of climate change (Van der Harst & Potting, 2013). Consequently, the behaviour of disposable cup use is concerning due to its associated GHG emissions, landfill, and contributions GWP. It is estimated that 500 billion single-use cups are used globally every year (Forsyth, 2012). In Canada alone, every year roughly 1.6 billion disposable coffee cups end up in landfills (MacPherson, 2011). The increasing amount of landfill and GHG emissions associated with cup disposal, and their consequential contributions to global warming and anthropogenically influenced climate change are clear incentive to find a more sustainable alternative. 
Reusable Mugs
	Reusable mugs have been introduced as an environmentally sustainable alternative to disposable cups. These mugs can be fabricated from various materials such as ceramic, glass, metal, plastic, or silicone and are designed to be re-used multiple times. Replacing disposable cups with these mugs can reduce the future creation of solid waste and the associated GHG emissions (Carbon Clear, 2013; Refiller, 2013). Ceramic and glass mugs for example are designed to withstand up to 3,000 uses (The Alliance for Environmental Innovation, 2000). More conservative estimates however propose that these mugs are more likely used at an average of 500 to 1000 times (Woods & Bakshi, 2014; The Alliance for Environmental Innovation, 2000). Research on reusable mugs from the Alliance for Environmental Innovation (2000) found that over their lifespan, solid waste (by weight) was reduced on average by 88% by using reusable glassware and by 86% by using ceramic mugs. Their research also estimated that if two additional reusable mugs were used per hour in one Starbucks location to replace the use of a 16 ounce cup (in a 12 hour day over the 360 days that stores are open), this would translate to 252lbs of solid waste reduction per year. If mugs were effectively re-used to replace the use of a disposable cup, they could significantly decrease the amount of solid waste accumulating over time.
	The end-of-life options for reusable mugs vary depending on the type of materials used in the mug. Ceramic is unfortunately not recyclable and is destined for landfill however, seeing as they do not degrade, they do not release harmful emissions in the way paperboard cups do (Carbon clear, 2013).  Glassware and silicone as well as some metals and plastics can be recycled, assuming local waste disposal plants have the necessary technology and that consumers dispose their cups in the appropriate recycling bin. Reusable mugs last longer and if recurrently used, are less likely to end up in landfill and therefore are expected to contribute less harm than the single-use counterpart.
	At least in terms of end-of-life impact, reusable mugs are a much less environmentally harmful option. The recurrent use of a reusable mug could be an easily adoptable behaviour to reduce the environmental impact associated with drinking to-go beverages. Motivating PEBs, like reusable mug use, is a complex pursuit which can be better understood by assessing the factors influencing behaviour change.  Environmental knowledge and attitudes have often been proposed as predictors of behaviour change (Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998). The pursuit of motivating PEBs thus begins by understanding how environmental knowledge and attitudes influence PEBs and what barriers might prevent the transition from good intentions to good behaviours. 
Environmental Knowledge and Attitudes 
Environmental knowledge and attitudes have been positively associated with environmental action and therefore are interesting factors to be investigated in the pursuit to motivate PEBs. Environmental knowledge is explained as an understanding of the state of the environment and of human influence (Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998; cited from Arcury & Johnson, 1987). Increased knowledge of environmental issues, options for counteraction, and the effectiveness of these behaviours in solving the issues has been found to be moderately associated with proenvironmental attitudes and PEBs. Furthermore, this relationships seemed to strengthen with the specificity of the content. Specific information on issues and solutions were found to be more likely to promote proenvironmental attitudes and are more effective in changing behaviours (Pelletier, Dion, Tuson, & Green-Demers, 1999; Seguin, Pelletier & Hunsley, 1999). For example, a communication strategy that would say ‘landfill is a serious environmental problem, do your part’ is expected to be less successful than one that would say ‘disposable cups create landfill which is a serious environmental problem. Bring a reusable mug to reduce your waste’. Specific knowledge can be a positive influence in promoting PEBs. Nevertheless it has been observed that even well-informed individuals still consciously make environmentally harmful decisions (Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998). 
Since the 1980s, Canadians’ awareness of environmental degradation has increased as has their concern for environmental welfare (Lavergne & Pelletier, 2015; Pelletier, Dion, Tuson, & Green-Demers, 1999). Canadian proenvironmental attitudes have however largely been inconsistent with follow-up PEBs (Lavergne & Pelletier, 2015). The opportunities to perform PEBs are unlimited and can easily be adopted in daily life, yet many people still withhold from pursuing them (Osbaldiston & Schott, 2012). Despite the significant positive relationship between environmental knowledge and attitudes and the occurrence of PEBs, these factors have been found to be insufficient in motivating consistent maintenance of PEBs (Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998; Seguin, Pelletier, & Hunsley, 1999). Various barriers to environmental action have been proposed to account for the gap between environmental knowledge, concern, and attitudes and the accompanying PEBs and will be explored in the following section. 
Barriers to Proenvironmental Behaviours 
People can experience both internal and external influences and barriers to PEBs. External constraints are those that are beyond personal capacity and can include institutional, economic, cultural, or social restrictions (Kollmuss & Agyeman, 2002). Examples of such barriers are financial constraints, time restraints, cultural traditions, social norms, accessibility of PEB, or level of difficulty of the action, etc. (Seguin, Pelletier, & Hunsley, 1998; Kollmuss & Agyeman, 2002).  Internal barriers on the other hand are those that surface within oneself, for example one’s motivations, values, attitudes, emotional involvement, level of knowledge, or locus of responsibility, etc. (Seguin, Pelletier, & Hunsley, 1998; Kollmuss & Agyeman, 2002).  The scope of both internal and external barriers is extensive and complex and is important to consider that as the amount of constraints associated with a PEB will influence one’s aptitude of successfully adopting it.   
Global helplessness belief (GHB) has been highlighted as an internal barrier to environmental behaviours. GHB has been explained as a feeling of powerlessness towards the overarching threats to the environment. Climate change for example can often be daunting due to its large scale and the complexity of the issue and solutions. This could render people feeling insignificant or incapable of creating change (Pelletier, Dion, Tuson, & Green-Demers, 1999). This feeling is common of an amotivated individual, one who cannot fathom the consequences of their actions and lacks motivation as they cannot see how their actions impact anything. An amotivated individual might believe that they are not capable of acting for the environment at all or that they could not maintain that behaviour for an extended period of time. They may also be capable of acting but lack confidence that their actions would be insignificant in counteracting the threat (Pelletier, Dion, Tuson, & Green-Demers, 1999).  PEBs may be hindered by barriers but they can be surpassed when the PEB is associated with strong levels self-determined motivation. This is because self-determined motivation originates from within an individual and is self-controlled, regulated, and voluntarily pursued. SDT has provided insight into the overcoming of behaviour barriers and the facilitation of successful behavioural motivation which will be essential in the pursuit of motivating PEBs.
Self-Determination Theory
	SDT, proposed by Edward L. Deci and Richard M. Ryan, is a broad framework for understanding human motivation. It uses traditional empirical methods to explore human needs while employing an organismic meta-theory to explain the classifications of motivations and their influence on self-determination and behaviour (Ryan & Deci, 2000b). It maintains that humans have the innate tendency to satisfy three universal psychological needs (autonomy, competence, and relatedness) that are necessary for personal growth and well-being (Deci & Ryan, 2000). In this theory, social and cultural situations have the capacity to support or undermine these needs which consequently affects the quality of people’s motivation as well as the quality of their future behaviour performances (Deci & Ryan, 2000). SDT is broken down in the following section to explain how needs fulfillment can lead to higher quality forms of motivations (self-determined) which can facilitate the successful adoption and maintenance of PEBs. 
	The concept of needs has been widely debated by the psychological community as to its significance in explaining motivation. SDT posits that understanding needs is essential in motivation explanation as they are the foundation of drives and goals (Deci & Ryan, 2000).  According to SDT, humans have three innate and universal psychological needs that are autonomy, competence, and relatedness. These are explained as “innate psychological nutriments that are essential for ongoing psychological growth, integrity, and well-being” (Deci & Ryan, 2000, p.229).  These needs are explained as the necessary conditions for human well-being and according to SDT, humans innately gravitate towards them (Deci & Ryan, 2002). 
	The first need, autonomy, refers to a feeling of independence and self-control. This need is supported by situations or actions that allow one to exert their freedom of choice unencumbered by external pressures (Ryan & Deci, 2000b). Competence, the second need, is explained as the capacity to successfully perform tasks. Situations or actions that support this need would be ones that provide the opportunity for one to exercise their capacities to effectively accomplish tasks (Deci & Ryan, 2002; as cited in Deci, 1975; Harter, 1983; White, 1959). The third need discussed is relatedness which describes a psychological sense of belonging that comes from feeling connected, accepted, and important to a community (Deci & Ryan, 2002). SDT proposes that the degree to which these needs are satisfied will influence one’s quality of motivation and consequently, the way they perform behaviours. 
	Ryan & Deci refer to motivation as the inspiration to act. They recognize that motivation is not only measured in quantity but also in quality (Ryan & Deci, 2000a). They interpret the quality of motivation along a continuum from non-self-determined (amotivational) to self-determined (intrinsic motivation) (Deci & Ryan, 2000). A visual representation of this continuum can be seen in figure 1 (Deci & Ryan, 2000). It demonstrates how the type of motivation, the type of regulation, and the locus of causality, is associated with the degree of self-determination in behaviour. Essentially, the more that one’s motivation is intrinsically inspired and internally regulated, the more self-determined a behaviour will be. The more self-determined a behaviour is, the more likely it is that the behaviour will have high performance and be maintained long-term. This is because self-determined behaviours are not controlled by external rewards but are pursued with more personal interest and involvement for the inherent pleasure of satisfying one’s psychological needs (Sharp & Pelletier, 2006). 
[image: http://www.frontiersin.org/files/Articles/127484/fpsyg-06-00125-HTML/image_m/fpsyg-06-00125-g001.jpg]
Figure 1: A visual representation from Deci & Ryan (2000) of the self-determination continuum that depicts the type of motivation, regulation and the locus of causality associated with different degrees of self-determined behaviour. 
Intrinsic and Extrinsic Motivation
	The motivation behind one’s actions can have varying degrees of quality which can largely influence their performance and maintenance of behaviours. Distinguishing these motivations and understanding their capacities to shape behaviour is exceptionally helpful in motivating PEBs. Motivation can be interpreted along the same continuum from low quality (non-self-determined) amotivation, to controlled extrinsic motivation, to high quality (self-determined) intrinsic motivation (Deci & Ryan, 2000). 
	Amotivation refers to the absence of motivation and occurs when an actor either does not feel competent to engage in a behaviour or sees no value of pursuing it. (Ryan & Deci, 2000b, cited from Ryan, 1995; Bandura, 1986; Seligman, 1975). Due to its incapacity to motivate, amotivation will not be focused on in the following study. 
	Extrinsic motivation is of a higher quality and refers to motivation that originates from the interest in a desired outcome. Externally motivated behaviour is pursued because it has some instrumental value that leads to an end (Vallerand & Bisonette, 1992). Earlier definitions of extrinsic motivation explained it as controlled motivation where an external source triggered the action. It is claimed within SDT that there can be a varying degree of autonomy present in extrinsically motivated behaviours as some can be forced with no self-determination while others can be personally endorsed and somewhat self-determined (Ryan & Deci, 2000a). For example, an individual might choose not to litter because they feel forced to adhere to city regulations and wish to avoid the sanctions while others might avoid littering to be perceived positively by other people. Both are externally motivated with an end goal in mind but the second option is not controlled, it is voluntarily pursued for an external gain. The scale of self-determination within extrinsic motivation can be seen again in figure 1 where the closer on the continuum that the motivation is to intrinsic, the more self-determined it is. Extrinsic motivation has four types of regulation (external, introjected, identified and integrated) which are important to distinguish as they vary in levels of self-determination (Deci & Ryan, 2000). 
	External regulation refers to a situation where one’s motivation stems from something that exists and is regulated by an authority that is completely outside of themselves. Introjected regulation refers to the case where the external factors (rewards, pressures, etc.) become internalized by the individual. The individual is in control of the regulation but their behaviour is still based on an external factor. Neither of these are self-determined (Vallerand & Bisonette, 1992). Moving along the extrinsic continuum towards intrinsic motivation, is identified regulation. This is the case when an individual is guided by an external factor but their behaviour towards it is internally regulated. The value of the outcome is accepted and it is pursued even if it entails atypical behaviour. The last form of extrinsic motivation, integrated regulation, is essentially an extension of identified regulation with the incentive being external, and the individual perceives its value and chooses to pursue it (Deci & Ryan, 2000). Additionally, the incentive and associated behaviour does not entail any change of pace and complements the individual’s lifestyle (Vallerand & Bisonette, 1992). Distinguishing these degrees of extrinsic motivations is important to better understand the status of self-determination within the motivations, and their capacity in influencing behaviour change. Identified and integrated extrinsic motivation are highlighted as they both are slightly self-determined and thus are proposed to be more apt to promoting successful behaviour changes than external or introjected regulation (Vallerand & Bisonette, 1992). This was elaborated on in order to express the strength of different types of extrinsic motivation and their associated capacities in motivating behavioural change. 
	Although extrinsic motivation can be an effective form of motivation, it is less self-determined and therefore less likely to be maintained long-term. This is largely because this kind of motivation is conditional on the presence of some external outcome (Pelletier, Dion, Tuson, & Green-Demers, 1999).  Consequently, should the external incentive no longer be present, the motivation to act would similarly dissipate (Vansteenkiste, Matos, Lens, & Soenens, 2007; Murayama, Matsumoto, Izuma, & Matsumoto, 2010). Pursuing goals that are extrinsically motivated, particularly those that are fully or somewhat externally regulated, would not satisfy one’s basic needs and may even potentially impede them in some circumstances (Vansteenkiste, Soenens, & Duriez, 2008).  When a person is motivated by a reward or outcome that is non-autonomously motivated, their pursuit of that ‘want’ can distract them from satisfying their inherent and perpetual ‘needs’. These pursuits could therefore hinder or undermine an individual’s sense of autonomy, competence, and relatedness thus reducing their level of self-determination and negatively contributing to their well-being and personal growth (Vansteenkiste, Matos, Lens, & Soenens, 2007; Murayama, Matsumoto, Izuma, & Matsumoto, 2010). Extrinsic motivation, when compared to intrinsic, has been associated with weaker performances of behaviour and reduced maintenance of such behaviours (Seguin, Pelletier, & Hunsley, 1999, Pelletier & Sharp, 2008)  
	Intrinsic motivation strays from extrinsic as it is not incentivized by external pressures, rewards or outcomes but rather is driven by the inherent satisfaction of basic needs. Behaviours that are intrinsically motivated will be pursued simply for the joy or challenge of pursuing the action itself (Ryan & Deci, 2000a). These intrinsically motivated behaviours are likely to foster the three basic psychological needs and are associated with high levels of self-determination and self-regulation. Situations that support this high quality self-determined motivation have been associated with many advantageous outcomes such as more cognitive flexibility (McGraw &McCullers, 1979), high-quality learning and creativity (Ryan & Deci, 2000a), and overall happiness (Nix, Ryan, Manly, & Deci, 1999). Fostering intrinsic motivation can also significantly assist in social, physical, and cognitive development (Ryan & Deci, 2000a). According to Pelletier and Sharp (2008) intrinsic motivation is further theorized, within the context of PEBs, to have the highest capacity to motivate high quality and long-lasting behavioural changes (Pelletier & Sharp, 2007), to increase the performance of more difficult PEBs (Green-Demers, Pelletier, & Ménard, 1997) and furthermore, to increase the performance of several PEBs (Pelletier, 2002; Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998). 
	According to Ryan and Deci (2000b), intrinsic motivation, although inherent within us, requires supportive conditions in order to be maintained and developed. In terms of motivating PEBs like reusable mug use, it is crucial to understand the conditions that support intrinsic motivation to be able to provoke these contexts to facilitate the meaningful adoption PEBs.
Goal Content Theory 
The quality of motivation is undoubtedly a significant factor to consider in research on behaviour motivation. Additionally, goal content theory introduces a complimentary factor by observing not only the quality of an individual’s motivation but also the content of their goals. Different goals (intrinsic and extrinsic) have different capacities to satisfy basic needs which will influence people’s motivation, and the way they pursue behaviours (Deci & Ryan, 2000). 
Research on goal framing has commonly found that pursuing a behaviour for an extrinsic goal such as fame, popularity, financial success, and physical beauty can actually impair one’s performance and longevity of that behaviour. This is because extrinsic goals facilitate actions that are less self-determined and more motivated by some external control (Kasser, 2009; Deci & Ryan, 2002). Behaviours are more likely to be pursued more frequently and long-term if they are motivated by intrinsic goals such as self-acceptance, positive relationships, personal growth, and environmental health. This is because one’s motivation for action comes from within the individual and because continuing to pursue that actions brings them feelings of happiness and wellbeing (Seguin, Pelletier, & Hunsley, 1999; Nix, Ryan, Manly, & Deci, 1999). 
Vansteenkiste, Lens & Deci (2006) investigated goal framing in relation to not only psychological wellbeing but also educational outcomes. Their series of studies indicates that learning for intrinsic goals facilitated deeper learning and processing of information, better conceptual understanding of information, higher academic achievement and persistence at learning activities (Vansteenkiste, Lens, & Deci, 2006). Another study by Vansteenkiste, Matos, Lens, and Soenens (2007) aimed to observe the effect of goal framing (of intrinsic and extrinsic goals) on exercise activity. Their result similarly resonated with previous research which found that extrinsic goals undermined behaviour performance compared to intrinsic goals and similarly that intrinsic goals increased performance quality compared to extrinsic (Vansteenkiste, Matos, Lens, & Soenens, 2007; Schmuck, Kasser, & Ryan 1999). These are some examples of studies investigating goal framing that found positive implications of intrinsic goals on psychological wellbeing and behaviour performance. 
The literature on goal framing in relation to environmentally conscious actions however is rather limited. Osbaldiston & Sheldon (2003) conducted research to explore the processes involved in the pursuing of new environmental behaviours and created a model to predict how different environmental goals could influence people’s performance of environmental actions. Their results resonated with previous literature as they found that people who perceived environmental actions as autonomy-supportive and self-determined had better PEB performance and long-term behaviour change compared to those who were not intrinsically motivated (Osbaldiston & Sheldon, 2003). Pelletier & Sharp (2008) also explored the influence of goals on PEBs but uniquely incorporated the element of persuasive messaging used message framing to improve the integration of PEBs (Pelletier & Sharp, 2008). This research has largely motivated the current study and will be explored in the following sections. 
GCT and the understanding it provides of the capacities of different goals to influence motivation and behaviour can greatly inform future efforts to promote PEBs. Particularly in the case of environmental communication strategies, messages to promote PEBs can be framed with different goals to provoke higher quality and persistent behavioural changes (Pelletier & Sharp, 2008)
Persuasive Messaging 
	One of the most common ways to motivate PEBs is simply to provide appropriate and influential information to persuade people to change their actions (Pelletier & Sharp, 2008). To be successful, this method requires that people not only be exposed to the information but also experience it in a way that interrupts their thoughts and encourages the processing of the information or message that is being presented (Petty & Wegener, 1998). Information that is not processed cannot not be internalized and integrated into future action. Therefore information must be presented in a way that captivates the audience in order to effectively motivate behaviour change. Pelletier and Sharp (2008) recognized the capacity of persuasive messages in influencing specific behaviour changes and explored this in terms of PEBs. In their 2008 article, they proposed that messages could be made more effective by tailoring the information to the appropriate phase of behaviour change (detection, decision, or implementation), and by framing messages with intrinsic rather than extrinsic goals. They explored how these two tools could be used to improve messages by provoking self-determined motivation and their research will be briefly elaborated on in the following sections.
Message Tailoring 
	Pelletier & Sharp (2008) acknowledged that messages could be made more persuasive by tailoring the content to their audiences and the stage at which they might in terms of changing behaviour. Behaviour change has been widely accepted as a process that occurs in three phases; the detection phase, the decision phase and the implementation phase (Rothman & Salovey, 2007). During these phases, people are sensitive to different types of information that will influence the outcome of each phase and ultimately affect whether behaviour is changed (Pelletier & Sharp, 2008; Chirkov, Ryan, & Sheldon, 2011). 
	The detection phase is the period of time where individuals gather and interpret information to assess if a problem exists. During this phase, individuals are sensitive to the content and framing of messages that display the state of the issue as risky or not. Pelletier and Sharp (2008) make reference to the drive-reduction model which proposes that fear can act as a driver for action (cited from Hovland, Janis, & Kelley, 1953). Furthermore, they explain that people are more inclined to detect a problem and change behaviour if the problem is made personally relevant. Personal relevance could be experienced if the problem is perceived to be a consequence of an individual’s actions or if the risk associated with the problem is expected to affect the individual (Pelletier & Sharp, 2008).
The decision phase then follows when an individual has detected a situation as problematic and begins formulating a decision on whether or not they will act on the matter. Individuals are sensitive during this phase to messages in information that may shape their decision to act. Chirkov, Ryan, and Sheldon (2011) propose that during this phase, the most effective forms of information would highlight specific behaviours that could reduce the risk associated with the situation. Continuing with the climate change example, at this point people would have detected climate change as problematic and would be sensitive to information that outlines which behaviours contribute to climate change and which ones would mitigate it. This information would transition people through the decision phase by helping people decide if action is within their capacity and would be effective in reducing risk (Chirkov, Ryan, & Sheldon, 2011).
The final phase, implementation, is where actions are initiated based on the decision that was formed. Individuals are sensitive in this phase to information on which behaviours are most effective in satisfying their decision (Rothman & Salovey, 2007; Pelletier & Sharp, 2008).  People are specifically sensitive and influenced by information on how, where, and when to pursue such behaviours (Chirkov, Ryan, & Sheldon, 2011). This phase is particularly important because it is during this phase that one’s self-determined goals can transition from a good intention into a scheduled achievable behaviour (also referred to as an implemented intention) (Pelletier & Sharp, 2008; Koestner, 2008) 
Someone who has detected a problem and decided to act will not be sensitive to additional information on the existence of a problem. Similarly, someone who has not yet detected a problem will not benefit from information on ways to implement new behaviours (Pelletier & Sharp, 2008; Chirkov, Ryan, & Sheldon, 2011). Pelletier and Sharp (2008) addressed these phases to demonstrate how people are receptive to different messages at different stages and how message tailoring can be employed to guide information to the appropriate phases to ensure optimal internalization of proenvironmental messages and integration self-determined PEBs. 
	Although message tailoring is a significant consideration in motivating PEBs, it will not be further explored in the current research as more focus will be placed on the influence of the content and framing of the information and messages.
Message Framing
	Pelletier & Sharp (2008) proposed a second persuasive messaging technique called message framing to facilitate the internalization of proenvironmental messages and integration of PEBs. They highlighted how higher levels of self-determined motivation are associated with higher quality performances of behaviours, longer maintenance of behaviours, increased potential to adopt other similar and even more difficult behaviours (Pelletier & Sharp, 2008). They further suggested that situations (framed messages) promoting self-determined motivation can predict the maintenance of similar improvements in behaviour. 
	Message framing is explained as a technique whereby messages are strategically composed to portray information in a directed way to prompt audience’s attention and engagement in the message (Segev, Fernandez &Wang, 2015; cited from: Davis, 1995). Pelletier and Sharp (2008) again suggest that messages about PEBs can be made more effective by framing them with an intrinsically motivated goal (e.g., using a reusable mug to have a positive impact on the natural environment) or an extrinsically motivated goal (e.g., using a reusable mug because of the money that can be saved). These goals are explained to have varying potential to influence behaviour change depending on their capacity to support one’s sense of competence and autonomy (Pelletier & Sharp, 2008).  Remembering the self-determination continuum, intrinsic motivation compared to extrinsic, had a higher capacity to support self-determination and thus was expected to be more effective in motivating stronger levels of activity engagement, information processing, message internalization and behaviour integration and maintenance (Vansteenkiste, Matos, Lens, & Soenens, 2007). The authors propose that communication strategies for promoting PEBs which frame their messages with intrinsic goals are expected to have the best potential to successfully be internalized, adopted, and maintained as they promote the most self-determined behaviour. Communications of PEBs that are framed with extrinsic goals are expected to be less effective in this pursuit. Furthermore, the simultaneous pairing of intrinsic and extrinsic goals in messages has been found to weaken the effect of the message as the extrinsic goal can undermine the intrinsic incentive by creating a need for a reward (Pelletier & Sharp, 2008). 
	Although message framing has been paired with SDT in other fields, particularly in health psychology, there unfortunately is limited research on how message framing of intrinsic and extrinsic goals can motivate PEBs. Pelletier and Sharp (2008) initiated this specific exploration of the influence of motivations of PEBs and their results have greatly contributed to this topic and to the following research. During the winter 2012 semester, Pelletier and other colleagues ran the Lug-a-Mug study which investigated the influence of intrinsically and extrinsically motivated goals specifically on the PEB of reusable mug use at the University of Ottawa. Posters framing reusable mug use with different goals were placed in coffee shops on campus at the University of Ottawa and sales histories from the coffee shops were used to observe how mug use was influenced by the posters. They observed that both types of posters positively influenced mug use and moreover that intrinsic posters were twice as effective as extrinsic ones. Although their results complimented the previous literature on framing goals to motivate PEBs, they suggested that future research could still be done to investigate the specific influence of the most effective posters (Voloaca, Huta, Pelletier & Aitken, 2013). Continuing research in goal framing and its influence on PEBs is necessary to better understand how to motivate a more environmentally conscious audience. 
Concluding the Literature Review
Motivating PEBs has become increasingly necessary and although other effective PEBs may not always be obvious, reusable mug use is an evident solution to disposable cups and the landfill they create. Motivating such PEBs has proven challenging in the past but this pursuit has been greatly informed, assisted, and guided by the insights drawn from SDT, GCT, and message framing (Pelletier & Sharp, 2008). SDT and its exploration of need satisfaction, as well as GCT and its explanation of how goals satisfy needs and influence action, can be used to explain and predict human behaviour (Deci & Ryan, 2000). The literature on the topic suggests that the most effective messages would be those that frame PEBs with intrinsic goals as a gain they support one’s feelings of competence and autonomy and foster self-determined behaviour. Conditions that support intrinsic goals, like posters framing the intrinsic value of performing a PEB, are expected to increase engagement with the message in the poster and foster deeper processing and internalization of the proenvironmental values. Furthermore, these conditions are more likely to successfully facilitate the integration, adoption, and maintenance of PEBs (Deci & Ryan, 2000; Pelletier & Sharp, 2008). Message tailoring was acknowledged as a technique to make messages more influential during certain phases of behaviour change but was not the focus of this study. Message framing on the other hand is highlighted and pursued in this study due to its capacity to be a vehicle through which to test the influence of different goals on motivating behaviour change.
The theoretical frameworks around SDT, GCT, and message framing can be used to situate environmental solutions within the human capacity by guiding PEB communication strategies to be more effective in provoking PEB value internalization and PEB integration. The shortage of research on how goal framing influences PEBs specifically has motivated the following research. 

METHODLOGY
In order to explore how message framing of different goals can influence PEBs, an empirical analysis will be done to collect, review and test quantitative data about this relationship. The relationship will be indirectly measured through the observation of coffee consumption and reusable mug use in coffee shops before, during, and after the placement of posters framed with either an intrinsically or extrinsically motivated goal. Mug use behaviours will be analyzed to assess the effectiveness of posters framed with different goals in motivating the PEB of reusable mug use. Comparisons between the mug use behaviours from locations with differently framed posters will also be assessed to explore the effectiveness of different types of goals in the same pursuit. 
Study Background
This research project builds on the foundation of the previous Lug-A-Mug study performed at the University of Ottawa that aimed to understand how message framing of intrinsic and extrinsic goals could influence reusable mug use as an example of PEBs. The previous study set up posters promoting reusable mug use in coffee shops on campus for one month. Four posters were framed with intrinsic goals and three were framed with extrinsic goals. Coffee purchases and reusable mug use were tracked to observe which posters were the most effective in motivating reusable mug use (Voloaca, Huta, Pelletier & Aitken, 2013). This study pointed to the most successful posters and the authors suggested to use those in a follow-up study on motivating PEBs which is what became of this research. The current research study employed a very similar experimental procedure, while expanding on the Lug-A-Mug study by selecting and testing two of the most effective posters (one intrinsic and one extrinsic) and observing their specific capacity to influence mug use behaviour on campus. By reducing the amount of poster styles and assessing only the two previously tested most effective ones, a more variable specific comparison was possible. This allowed for a more direct comparison between the capacities of intrinsic and extrinsic goals to influence PEBs. 
Study Design 
The proposed experimental study was performed with the cooperation of Food Services at the University of Ottawa and lasted for twelve consecutive weeks during the Winter semester 2016. For the first four weeks (January 11th to February 7th 2016), coffee sales were recorded from seven coffee shops on campus to observe mug use behaviour prior to any motivational posters being hung. Coffee sales were then recorded during the four following weeks (February 8th to March 6th 2016) while posters were hung in five of the seven locations to observe mug use behaviours in the presence of motivational. During the final four weeks (March 7th to April 3rd 2016), all the posters were removed and again coffee sales were collected to observe mug use behaviours after the stimuli had been presented. 
Stimuli
The posters used to encourage reusable mug use were adapted from the previous Lug-a-Mug study. The posters had been developed by a team of researchers to test different representations of goals. All posters were bilingual and contained the image of a reusable mug with a message that framed the action of bringing a reusable mug as a ‘gain’ thus providing incentive to pursue that PEB. The most effective intrinsically oriented poster portrayed the gain of environmental wellbeing through image of healthy tree in a reusable mug with the message “For the love of nature” (see appendix I). The most effective extrinsically framed poster was selected although statistically, it did not perform significantly better than the rest (Voloaca, Huta, Pelletier, & Aitken, 2013). This poster showed the financial gain of bringing a reusable mug with an image of a person throwing cash and a disposable cup into the garbage with the message “less trash more cash” (see appendix II). These posters were printed on 2’ by 3’ coroplast poster boards and were placed in a highly visible position at all locations (see appendix III).
Study Sample Locations
The sample for this study consisted of seven coffee shops dispersed throughout the University of Ottawa campuses. Five coffee shops had posters placed for four weeks while two coffee shops were observed as a control group without posters being hung. The locations for each poster were chosen with the intention of distancing the intrinsic posters from extrinsic posters as much as possible while allowing for a barrier of no poster influence in between. This was done to reduce the crossover of clients viewing a poster at one location and later purchasing coffee at another shop nearby with a different poster. The extrinsic posters were hosted at two coffee shops (Café Lees and Café Esculapé at Roger Guindon) which were the university coffee shops that were geographically furthest South. The intrinsic posters were hung at three coffee shops located further north on the main campus (Second Cup, Café L’Alibi, Rez Café). The control group consisted of two coffee shops (Starbucks and Café Ecolo) located around the center of the main campus (see appendix IIII). 
Data Collection
The cash registers at each location automatically recorded quantitative data on coffee purchases and mug use with each transaction. Data collection was thus made very simple by generating aggregated sales histories for each of the twelve weeks at each of the locations for both years 2015 and 2016. Food services at the University of Ottawa generated and supplied these reports. Reusable mug use was distinguished in the sales reports by their coded title ‘coffee refill’. This option was selected by the cashier to charge the client a reduced rate for using their reusable mug. Disposable cup use was measured by aggregating the sales of regular and decaf coffee sold in all size formats. Data was collected for each week of the twelve week period in 2016 (pre-poster, during poster, after-poster). In addition, weekly sales reports for the same time period from the previous year (2015), were also generated to be used if significance was found in 2016 and further analyses were necessary to control for seasonal fluctuations in coffee consumption and mug use. It is also important to acknowledge the possibility of normative changes as other factors may influence behaviours from one year to another.
Data Analysis
The independent variables assessed were time (over twelve weeks/ three sessions) and condition (intrinsic poster, extrinsic poster, no poster). Seven locations were initially observed but Rez Café was omitted from the analysis due to an unforeseeable circumstance which resulted in the significant decline in coffee sales. One week after the posters were placed, a new dining hall opened across the street which offered free coffee to Rez students and consequently, students claimed their free coffee across the street rather than paying for coffee at the Rez Café. 
The dependent variable assessed was the proportion of reusable mugs used. This was calculated by summing the total of all coffees sold in disposable cups and reusable mugs and dividing it by the amount of coffees sold only in reusable mugs. The proportion of mugs was used rather than the quantity of mugs because the quantity of coffee sales were significantly different between shops and using a proportion allowed for results to be considered within the complete context. 
Data was collected by week but was also grouped into three sessions for analysis. These sessions represented an aggregation of the four-week periods (pre-poster, during poster, post-poster). Data from coffee shops were then grouped by the type of poster that was hung (intrinsic, extrinsic, or no poster). Descriptive statistics and ANOVAs were used to assess group differences in mug use behaviours in the different coffee shop locations with different posters, over different time periods. Repeated-measures ANOVAs were run to test for variation before, during and after poster presentation between grouped locations (intrinsic locations, extrinsic locations, and control locations). This analysis was run to observe if the variable poster had any influence on mug use behaviour over time. Additionally, one-way ANOVAs were run to compare the influence of posters on cup and mug use between coffee shops displaying the different motivational posters. This analysis was used to assess whether the different posters differentially affected mug use behaviours. This analysis was used to reveal the influence and effectiveness of different goals.  Each repeated measures ANOVA was run with an auto-regressive (AR1) and compound symmetry (CS) analysis to find the best procedure to model covariance terms. The Akaike information criterion (AIC) is a measure of the relative quality of a statistical model and was used to determine the model with the best fit. This would be the one that generates the lowest AIC value as it represents a minimization in information loss (Burnham, Anderson & Huyvart, 2011). In situations where a main effect showed statistical significance, pair-wise post-hoc comparisons were run to ascertain which variables or groups were different from each other. The significance level for the statistical tests were set at  = 0.05.
Ethical Considerations
This experiment was an extension of Dr. Pelletier’s Lug-a-Mug study which was previously cleared with ethical approval from the Research Ethics Board of Ottawa University. Food Services at the University of Ottawa generates the sales information from the coffee shops. No personal information about the individual clients was recorded and no clients were approached therefore all data was collected anonymously and without interference. No further ethical approval was deemed necessary.  

RESULTS 
In all analyses, the dependent variable was always the proportion of reusable mug use while the independent variables were time and poster. The basic procedure for the initial analyses would have been the classic between-within ANOVA with three levels for the between-subjects factor, groups (no poster, intrinsic poster, extrinsic poster), and the twelve weeks for the within-subjects factor, weeks.  The General Linear Model (GML) was however not possible to conduct due to the missing values in the dataset. The Linear Mixed Model (LMM) was used in its place since it did not require the same number of values for each level of the within-subjects factor, considering the small amount of coffee shops that were observed in this study, the twelve weeks were grouped into three sessions (the first four weeks, middle four weeks, last four weeks) to represent the first session before any poster, the second session with posters, and the final session, after poster placement. Another LMM was ran with three levels for the between-subjects factor, groups (no poster, intrinsic poster, extrinsic poster), and three levels for the within-subjects factor, session.
Poster by week 
A repeated measures linear mixed model was run to observe if the variables ‘poster’ or ‘week’ had any impact on the proportion of reusable mugs used at all six grouped locations over the course of the 12 week period.  The variable ‘poster’ had (F(2,2.912) = 0.920, p = 0.490), ‘week’ had (F(11,30.988) = 1.895, p = 0.080), and the interaction between the two had (F(22,30.973) = 0.540, p = 0.932). The results of this test indicated that the variables ‘poster’ and ‘week’, and the interaction between poster and week were not significant and thus did not warrant further investigation. 


Figure 2: A visual representation of the proportion of reusable mugs used over the course of the 12 week session. Data for each coffee shop was grouped by type of poster that was hung (intrinsic, extrinsic, no poster).
Figure 2 above demonstrates the fairly constant spread of proportion of reusable mug use over the twelve weeks with a spike in the tenth week. It also shows the overlapping margin of error.
Poster by Session
A repeated measures linear mixed model was run to observe if the variables ‘poster’ or ‘session’ had any impact on the proportion of reusable mugs used at all six locations over the course of the three sessions (pre-poster, during poster, after-poster). The variable ‘poster’ had (F(2,2.972) = .919, p = 0.489), ‘session’ had (F(2,57.965) = 1.644, p = 0.202), and the interaction between them only had (F(4,57.965) = p = 0.953). The results of this test indicated that the variables ‘poster’ and ‘session’, as well as the interaction between the two, were not significant and thus similarly did not warrant further investigation. 

Figure 3: A visual representation of the proportion of reusable mugs used over the course of the three sessions. Data for each coffee shop was grouped by type of poster that was hung (intrinsic, extrinsic, no poster).
	Figure 3 above represents the proportion of reusable mug use over the three sessions. Although the graph might appear as though the data points are increasing by session, these results have too large of a source of error to infer any statistical significance.
None of the tests found any significant main effects and therefore there was no need to consult the previous year’s sales histories. 


DISCUSSION 
Poster by Week
	The first analysis was run to observe if the posters or the week had any influence on the proportion of reusable mugs used over the course of the 12 week timeline. Data of coffee purchases and mug use behaviours were grouped by the type of poster (with intrinsic poster, extrinsic poster, or no poster). The lack of main effect for these variables indicates that there was no significant impact. This finding did not permit any further investigation into either of the variables and implied that neither poster nor the week had any influence on reusable mug use. 
The graph presented in figure 2 demonstrates a positive spike in reusable mug use in the 10th week which could be a consequence of the Recycle-mania event that have been promoting environmentally conscious behaviours on campus for the previous six weeks. It further demonstrates the overlapping and large margin of error surrounding the means of proportion of mugs used in relation to posters. This likely increased variability making it difficult to find any significant results. Variability of results was also likely much higher due to only having two sources of data per group. This lack of response to the posters may not necessarily mean that the posters were not effective but could have been a result of many other factors which are elaborated on in the limitations and considerations section below. 
Poster by Session 
	In the second test, the data were grouped by poster and by session to create more data points in hopes of reducing the variability and large margins of error. The results of the repeated measures linear mixed model for poster by session indicated that those variables did not have any main effect on the proportion of reusable mug use behaviours over the course of the three sessions.  Similarly to the analysis above, this null finding does not necessarily indicate that the posters were ineffective but should be considered inconclusive due to the various study design weaknesses and limitations.   
Limitations and Considerations
The first limitation of this study was the sample size. Data was taken from six locations but there were only two locations per group (intrinsic poster, extrinsic poster, no poster). This small sample did not allow for an adequate source of error and thus resulted in high variability which reduced the likelihood of detecting differences. It is possible that this is due to a type II error and that increasing the amount of locations observed may reduce this error. 
The second limitation was that both types of posters were hung within close geographic regions and at the same time which increased the risk of a crossover of results. Consumers may have viewed one poster at one location, which may have influenced their next coffee purchase at another location with a different poster. To counteract this, posters were strategically placed at opposite ends of the campus to reduce the threat of a cross-over. It is likely that students, teachers, and staff likely frequent similar coffee shops based on where they routinely access a class or office. Therefore, assuming that campus community members frequent coffee shops in similar areas, separating the placement of poster types at a decent geographical distance should also control for a cross-over effect in the results.  
The third limitation is exposure. Although posters were large (2’ by 3’) and placed in very visible locations, exposure to the posters may have been improved by increasing the length and timing of display. Furthermore, one of the four weeks during which the posters were presented, was the reading week. During this week, fewer clients were exposed to the posters and fewer coffees were sold. 
It is also important to note that during the month that the posters were hung, the University of Ottawa also ran a ‘Recyclo-mania’ and waste bucket challenge event which aimed to motivate waste reduction on campus. It is possible that the event also influenced proenvironmental awareness and behaviours in addition to the posters used in the study. 
Another consideration is that the messages in the posters were tailored to the ‘implementation phase’ of behaviour change which assumes that people have detected a problem, decided to act and are ready to implement this new behaviours. Supplementing these posters with others that accommodate all three phases of the behaviour change process could have increased the reach of the posters and influence their effectiveness in motivating mug use. However, due to the time constraint on this research project, it was not possible to include these. 
To improve the strength of the posters and determine their independent effects, an assessment of participants’ perceptions and behaviours could be very useful. This could include asking participants whether posters were noticed, read, or engaged with. It could also inquire about their perceptions of the posters to see if they correspond to the goals depicted in the posters. Furthermore, questions could be designed to assess characteristics of the participants to see how these may have influenced reusable mug use. This could include asking participants about their current environmental behaviours or perceptions and could also be extended to inquire about how they perceive themselves (as self-motivated or as an eco-citizen). By inquiring into poster perceptions, a better understanding can be formed about the capacity and accuracy of these posters to convey goals. Exploration into personal characteristics can provide further insight to behaviour motivation by understanding how people’s aspirations and motivation to do some environmental behaviours might influence future attempts to adopt and maintain PEBs.
Furthermore, future studies can improve upon this research design by taking various steps to ensure a better outcome. Having more locations and randomizing the selection of data could increase the studies capacity to draw more significant and reliable results. The risk of crossover of results could be reduced by either significantly distancing the different types of posters or by hoisting them independently during different timelines. For example, intrinsic posters could be placed in several coffee shops on one University campus (University of Ottawa) while the extrinsic posters are placed in coffee shops in another university (Carleton University). This way, sample participants would likely be similar in age, education, and culture but results would be geographically distanced enough to independently assess the impact of the posters. Cross-over of results could also be reduced by distancing the placement of posters over time rather than location. For example, one type of poster could be hung in the fall of one year and the other poster could be hung in the fall of the following year, and data could be taken from the year before any testing as a control sample. This way, the data from each year would represent the impact of each poster separately. These changes could help to assess more direct relationships between posters and mug use. 
Exposure to the poster could also be improved by prolonging the timelines of poster presentation to anything beyond four weeks. It would also be beneficial to confirm that this timeline does not coincide with any other influencing events like school breaks or green initiatives on campus in order to ensure consistency of exposure and to increase the ability to draw connections between posters and mug use. 
Although the timeline for completing this study presented several limitations that may have depreciated the quality of study design and the possible results, the study was still valuable as it revealed opportunities for study design improvements which could pave the way for future successful research in motivating PEBs. 

CONCLUSION 
The natural environment is becoming increasingly threatened by human interference, and motivating environmentally conscious behaviours to mitigate or improve this impact are necessary to ensure its sustainability. Pairing self-determination theory with message framing provides a compelling avenue to frame PEBs in a way that facilitates their integration and motivates the continuation of such behaviours (Pelletier & Sharp, 2008). These theories and techniques can be used to create a formula for future successful environmental communication plans. 
Framing environmental messages with various goals can be an effective way to make environmental communication efforts more influential and successful. According to the literature on SDT and GCT, the best way to frame a message so that it has the optimal conditions to motivate PEBs would be to frame them with a positive intrinsic goal that promotes strong feelings of self-determination (Deci & Ryan, 2000; Pelletier & Sharp, 2008, Vansteenkiste, Lens, & Deci, 2006). This way, the audience attending the message is more likely to internalize the message and voluntarily integrate the behaviour. PEBs are more likely to be properly integrated, performed at a higher quality, and maintained long-term when the behaviour is motivated by an intrinsic goal (Deci & Ryan, 2000, Vansteenkiste, Matos, Lens, & Soenens, 2007, Pelletier & Sharp, 2008). This is because the pursuit of that goal, that is the PEB, inherently satisfies their innate psychological needs which brings the actor feelings of happiness and wellbeing and motivates them to perform the behaviour properly and to continue that behaviour over time (Pelletier & Sharp, 2008; Vansteenkiste, Lens, & Deci, 2006).
The results of this study did not mirror the literature and did not compliment the hypothesis that posters with intrinsic goals would be more effective at motivating PEBs than extrinsic goals. The analyses indicated that there was a lack of a statistically significant main effect of the variable poster on reusable mug use. This would imply that in this scenario, posters framed with goals did not motivate the PEB of reusable mug use. These results however are more likely due limitations and weaknesses in the study design as it was clear that the sample was too small and the margin of error was too large creating a lot of variability and making it difficult to find any statistical significance. Furthermore, although the results of this study did not answer the research questions and did not reveal any main effects, this study still contributes to the field of applied research by offering recommendations and reframing the limitations of this study as opportunities for future successful research on motivating PEBs. It further contributes to the academic field by aggregating, reviewing, and presenting the literature on goal framing and its potential for motivating PEBs. 
Although it was not demonstrated in this study, this approach of using persuasive messaging techniques that are informed by the psychological understanding of behaviour motivation can be very effective in motivating people to change their behaviour. The larger significance of this is that the strategy of using SDT and message framing can be applied in many circumstances around the world, within and beyond the field of the environment, to promote more desirable behaviours. This direction of motivating PEBs through goal framing is not largely explored and more research is not only recommended, but is essential in working towards a more sustainably oriented future. 
[bookmark: _GoBack]The human race is completely dependent on a natural environment that is exploited every day and that desperately needs protection. Humans can be the solution in this context by choosing behaviours that mitigate current threats and prevent future ones. Motivating more environmentally conscious actions would be globally beneficial and the good news is that everyone has the capacity to act for the environment in some manner, they just need to be motivated. 
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Figure 1: For the love of nature: Intrinsically motivated poster used in the before/after temporal study to promote reusable mug use.
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Figure 2: Less trash more cash: Extrinsically motivated poster used in the before/after temporal study to promote reusable mug use.
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Figure 3: A photograph taken at Café Lees to demonstrate the high visibility of the extrinsic poster.
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Figure 4: A geographical map of the locations of the coffee shops and associated posters to demonstrate the distance between shops with intrinsic posters and those with extrinsic posters. 
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