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	This study seeks to examine how motivational processes derived from economic and psychological theory could explain the effect of carbon taxes on pro-environmental behavioural change. In order to achieve this goal, the following paper will outline two prominent theories, motivational crowding theory (MCT) and self-determination theory (SDT), and comment on current carbon tax analysis seeing whether or not definitions used from either field are applied in practice. Four countries and one province with established carbon taxes were selected and carbon tax analysis was scored based on a classification criterion developed from an extensive, narrative literature review. The main conclusions from this research is that few studies include or comment on individual level behavioural change following the implementation of a carbon tax, and when they do, applied definitions are more closely aligned with economics. Pro-environmental behavioural change is believed to be of crucial importance in order to combat the current environmental issues that are facing our world. For this reason, it is important that the new policies being adopted are ensuring that processes consistent with self-determined motivation (in opposition to externally regulated or controlled motivation) are being supported in order to achieve lasting behavioural change. Analyses of these policies should not only include aspects of motivation, but they should incorporate definitions and tools from both fields in order to have a more thorough approach. 

[bookmark: _Toc457206761]Introduction 

Carbon pricing systems are a way to correct for a market failure by putting a price on the social costs of carbon (Metcalf and Weisbach, 2009). The implementation of such emission charges has been on the rise in the last few decades (Sovacool, 2015).  In fact, it is proposed as the leading strategy by different countries and different levels of government to deal with global warming in general, and more specifically the modification of the behaviours responsible for the emission of gases that intensify the greenhouse effect. Since carbon taxes are policy instruments often derived in part from economic principles, it is not surprising that the analysis of such policies has generally fallen to economists. Traditional economics predicts that financial incentives, such as increasing the price of fossil fuels, should motivate people to change their behaviours and lead to a reduction in the demand for these resources (Frey, 1992; Frey and Jegen, 2001; Benabou and Tirole, 2003).  That being said, there have been numerous examples where behavioural change has been either greater or less than can be predicted by the traditional price effect (Frey, 1992; Frey and Jegen, 2001; Benabou and Tirole, 2003). In order to explain these anomalies or variances, there has been an attempt to incorporate some of the fundamental theories of motivation from psychology, such as self-determination theory (SDT; Deci and Ryan, 2000; Deci et al., 1999) into economic theory, to shine light on how people regulate their behaviours (Frey, 1992; Frey and Jegen, 2001; Benabou and Tirole, 2003; Benabou and Tirole, 2006). More detail on the deviation from traditional economics and the justification for the adoption of new theories, such as MCT, will be elaborated upon in the Literature Review section of this paper. There still appears to be distinct differences in how motivation is defined, measured, understood and applied in both psychology and economics. Therefore, experts in these fields may differ in their review and opinion regarding how effective financial incentives are in developing lasting pro-environmental behavioural change. 
As behavioural change is believed to be crucial in order to reduce our impact on the environment, it is interesting to see how such differences in definition and application of motivation might influence what strategies are suggested from these two fields. For this reason, one of the goals of the paper is to explore two different theories of motivation, one from psychology and the other from economics, in order to tease out where these differences lie, and how they might impact the analysis of policies. The selected theories are motivation crowding theory (MCT; Frey, 1992; Frey and Jegen, 2001; Benabou and Tirole, 2003; etc.) from economics and self-determination theory (SDT; Deci and Ryan, 2000; Ryan and Deci, 2000) from psychology, as they are both prominent theories used to define intrinsic and extrinsic motivation.  Both theories are also commonly applied in their respective fields in order to explain the impact of financial incentives on changes in behaviour and motivational orientation. More specifically both theories can make predictions and have been empirically applied to observed differences in pro-environmental behaviours following the implementation of financial incentives/disincentives. A more detailed justification of the theories selected be will be included in the Methods section of this paper.  
Once these theories are compared a classification criterion will be created with the ability to score the analysis of current carbon pricing systems based on their inclusion of motivational theories. It will also be noted whether these studies use a more economic or psychological definition and measurement of motivation. Since carbon taxes are typically reviewed by economists, it is hypothesised that definitions derived from MCT will be more frequently applied. As well, the analysis of policy will be focused on four countries and one province that have carbon taxes instead of looking at all carbon pricing systems. Carbon taxes are generally more transparent to individuals, and the countries/province selected have had established carbon taxes for some time, thus there should be more papers available that have analysed them. Based on the results of this analysis, conclusions can be drawn commenting on whether or not knowledge from both fields are used in the discussion of current carbon tax policies. 
Another goal of this paper is to try to find common ground between these two fields in regards to defining and understanding motivation and behavioural change, which will be easier to do once the differences are outlined. As well, by knowing which fields methods of defining motivation are used more frequently, suggestions can be made in order to include both theories in the overall analysis of carbon taxes and the effects of these taxes. Both economists and psychologists have unique and important perspectives regarding the best way to motivate individuals to participate in pro-social and pro-environmental behaviours and it is critical to incorporate best practices from both fields in order to develop more effective strategies to foster sustained environmental changes.  
To our knowledge, there are currently no papers in either economics or psychology that attempt to score or rate current carbon tax policy analysis based on how motivation is defined and measured. More generally, there appears to be few, if any, papers that have the primary goal of comparing these two fields in order to understand how motivation is defined, understood, applied and measured in regards to the analysis of policy. Therefore, this paper will bring light to a topic that has not previously been considered. Although economics borrows terms and definitions of motivation from psychology, upon review of the literature (Frey, 1992; Frey and Jegen, 2001; Benabou and Tirole, 2003; etc.), it is clear that there are indeed some distinct differences in how these definitions are understood and applied. 
More generally, the primary goal of this study is to examine how motivational processes derived from economic and psychological theory could explain the effects of carbon taxes on pro-environmental behavioural change. The ultimate purpose of this paper is to be a resource for psychologists, economists and policy makers, providing insight into how policies could be more thoroughly analyzed to determine if they are worth pursuing. Both fields hold a wealth of knowledge and it would be very beneficial if this could be brought together in a way to inform the best methods to promote sustained behavioural change. This is especially true for carbon pricing systems, which not only begin to correct for the external costs associated with carbon emissions, but also have the potential to be applied at a large scale to change individual behaviours, such as reducing driving or increasing the use of public transit. Most importantly, the nature of the issues of climate change are all encompassing and thus require insight and knowledge from a wide variety of academic fields in order to achieve the level of success we are striving for. 
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The environment is currently being threatened by global warming, air pollution, water shortages, habitat loss, and biodiversity loss, among other issues. Many of these problems are caused by humans (Vlek and Steg, 2007; Rosenzweig et al., 2008) and it is believed that technological innovations alone will not solve these issues (Midden et al., 2007). In order to decrease the impact that humans are having on the environment, a dramatic shift in behaviours and habits are needed (Howard, 2000; Oskamp, 2000). In fact, studies in the US have shown that changes in individual’s behaviour could reduce 20% of household level carbon emissions in ten years (Dietz et al., 2009). This is more than would be expected if all emissions from some of the largest emitters in the US industrial sector were reduced to zero (Dietz et al., 2009), making it clear that shift in habits away from inherently damaging and wasteful activities, towards those that are more environmental and conservation driven should be a goal of society (Osbaldiston and Sheldon, 2003). For this shift to occur, individuals must not only be motivated to perform more pro-environmental behaviours, which can be defined as behaviours that consciously work to minimize the negative impacts of one’s actions on the natural world (Kollmuss and Agyeman, 2002), they should also be motivated to integrate these behaviours in their lifestyle so that they are maintained over time. 
Motivation can come from a number of sources, and one that has popularly been used in attempting to shape pro-environmental behaviours is that of rewards or financial incentives. Carbon pricing, recycling deposits, plastic bag charges, and composting fines would all fit into this category, as would any other type of financial incentive. In the past few decades there have been increases in the use of pollution charges, tradable permits, emission reduction credits, emission taxes and cap-and-trade systems to regulate pollution emissions (Sovacool, 2015). This has reached the political agenda and many countries have either implemented or are working towards a form of carbon pricing. Pricing carbon provides a solution for a market failure, allowing people to pay for the costs of their emissions and the impact that they have on others, the environment, and future generations (Metcalf and Weisbach, 2009). 
It is believed that an effective carbon mitigation strategy, such as a carbon tax or cap-and-trade system, will be at the centrepiece of any successful initiative to curb carbon emissions and tackle global climate change (Avi-Yonah and Uhlmann, 2009). This is due to the fact that both systems are believed to possess two incentive effects encouraging citizens to change their behaviours (Baranzini et al., 2000). First, price increases are believed to stimulate conservation efforts, encourage greater investments in clean tech, increase the reliance on less carbon intensive energy sources, and change the economy’s production and consumption levels (Baranzini et al., 2000). These are considered to be the direct effects of carbon pricing. The second incentive effect, also considered the indirect effect, is that the recycling of collected revenues could reinforce some of the direct effects mentioned above, by changing investment and consumption patterns (Baranzini et al, 2000). Carbon pricing systems are also a tool which can be applied at a company, regional, national or international level and can cover a wide range of sectors which are responsible for the emissions of CO2. Although there is often push back from citizens and industries in the discussion of carbon pricing systems, such a policy instrument is a relatively simpler method to employ in terms of targeting a large range of emitters. A carbon tax is a set rate that applies to all those who emit carbon (unless exemptions or subsidies are provided, which is often the case). It is a sweeping policy that impacts everyone, once the government has determined the price and gained approval from their citizens. This is a simpler method in comparison to implementing a number of smaller more specific regulations to reduce CO2 emissions. These policies would require more resources and coordination, which is more complicated than just applying a single price for carbon. This could explain some of the popularity of carbon pricing and the apparent global trend toward the adoption and implementation of such systems. That being said, it is clearly not easy to gain approval for a carbon tax by citizens, as people generally do not like new taxes which could explain the limited number of jurisdictions which have a carbon tax in place, and even fewer that have a price which is set high enough to see reductions in carbon emissions. 
There are a number of strategies in which a price can be assigned to carbon emissions, including carbon taxes, carbon cap-and-trade, and carbon offset markets; these different approaches can also be used in combination. Opinions differ in regards to the preferred method to use, and there are complications and issues that arise when attempting to price carbon properly (Metcalf, 2009; Wagner, 2013). Any of these strategies will increase the price of carbon intensive activities, potentially promoting consumers to shift their consumption patterns away from these activities, therefore reducing overall emissions (Metcalf, 2009). The added bonus of carbon taxes and government auctioned cap-and-trade systems is revenue generation. Revenue can be used to pay for environmental projects; such as investment in green infrastructure or conservation efforts, it can be given directly back to citizens in the form of tax breaks, or it can be used to help balance government budgets. 
There are differing opinions regarding the selection of which market-based instrument would be the best method to implement in order to see the largest response in terms of reducing carbon emissions.  Discussions on this topic typically focuses on the administrative and policy costs of implementation, the implication for international competitiveness, political-economy considerations, international harmonization and public reception (Goulder and Schein, 2009). The first two factors seem to be similar for all systems and instead depends on the design features of the market instrument (Goulder and Schein, 2009). The latter three considerations seem to favour hybrid cap-and-trade systems, where an allowance price ceiling is set (Goulder and Schein, 2009). These factors may not be considered particularly important in the overall policy analysis and justification of a carbon system, since it is believed that public policy and other actions can modify or eliminate these constraints (Goulder and Schein, 2009). If this is the case, carbon taxes may be favoured due to the simplicity of implementation (e.g., no need to establish complex banking and borrowing allowance requirements, etc.) and the fact that revenue is always generated (Avi-Yonah and Uhlmann, 2009). As well, carbon taxes have cost-certainty, as the price is set by the government, and they act as a clear signal to polluters that CO2 emissions impose a negative externality and therefore those who continue to emit should pay the price (Avi-Yonah and Uhlmann, 2009). Cap-and-trade systems on the other hand send a more confusing signal, as it appears to have the goal of reducing CO2 emissions but to reach this goal it allows the right to pollute to be purchased or gives it away for free in the distribution of permits (Avi-Yonah and Uhlmann, 2009). 
For the purpose of this paper, analysis will be focused on four countries and one province that have a carbon tax in place, this list includes: Finland, Norway, Sweden, Denmark and British Columbia. These places were selected as they are either some of the first countries to have a carbon tax or are considered to have some of most effective carbon tax policies, and therefore more analysis has been done on them. Although carbon cap-and-trade systems are currently the more favoured approach to placing a price on emissions (Metcalf and Weisbach, 2009), carbon taxes are more transparent at an individual level. Prices at the pump will increase under both systems, but knowing the set tax rate allows the consumer to clearly see how the price will be impacted following a carbon tax. This transparent nature combined with the manageable number of countries using this method to price carbon has led to the selection of carbon taxes for the purpose of analysis. 
 	The process of evaluating the success of carbon taxes has largely been completed by those working in the field of economics. This is due to the fact that the selection of a carbon tax is typically based in part on the concept of Pigovian taxes. In its simplest form the correct tax rate occurs where the marginal benefits of abatement equal the marginal costs of abatement (Metcalf and Weisbach, 2009), seen in Figure 1, but setting a tax rate equal to this level is easier said than done. Governments do not typically have perfect information regarding the slope of the marginal abatement cost curves or the marginal abatement benefit curves meaning that the optimal tax rate is determined based on estimations of these curves, involving uncertain science and predictions of future technological innovation (Metcalf and Weisbach, 2009). As well there are a number of other factors that contribute to the selection of a carbon price including political feasibility, public perception, and international affairs. These uncertainties, estimations and other factors are responsible for the variance seen in the selection of the optimal level for a carbon tax. 
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Figure 1. The optimal rate for a carbon tax is where marginal benefits of abatement (MBA) equal the marginal abatement costs (MAC). The blue line represents the marginal abatement costs curve and the green line represents the marginal benefits of abatement curve. The selection of the optimal tax, seen in red is based on the concept of taxes theorized by Pigou. It should be noted that this figure is very simplified to show the basic principles of a selected carbon tax based in economics but there are a number of other factors that impact the final price point. This is also a simplistic model in the fact that MBA and MAC curves may in reality deviate from that would is presented in this figure. The figure is intended to show the basic economic principles which go into the decision regarding a carbon price. 
Although Figure 1 shows the MBA curve as downward sloping, it is generally believed to be practically flat at our current level of emissions. For this reason, according to economic principles, the tax rate should be set equal to the MBA curve. This is also referred to as the social cost of carbon which is an estimation of the global cost of future damages caused by an emission of one tonne of GHGs into the atmosphere today, in present value. There are a number of estimates as to what value should be assigned as the social cost of carbon ranging from $0 to over $100. The main factor that causes such a large variation in the suggested price has to do with the selection of a discount rate. Economists typically advocate for the use of discounting, especially when discussing aspects such as climate change, because the benefits of reducing GHG emissions are primarily enjoyed in the future, while the costs accrue today. When deciding what policies should be implemented, economists use the discounted present value of benefits in the future and determine if these out-weigh the costs today. Since people in the future are assumed to be wealthier and value money less than people do today, it is important to make sure that we are not taking from the poor (the current generation) and giving to the rich (the future generations). Although the use of discounting is typically not disputed among economists, the choice of a discount rate is heavily debated. This is because the selection of a discount rate can determine what policy efforts should be undertaken. The main arguments for a choice of discount rate stem from whether a more prescriptive/ethical approach or a descriptive approach should be taken. This is a long disputed debate but for the purpose of this paper the main aspect that should be taken away is that the selection of a carbon tax, although supposedly based in part on economic principles, can vary dramatically depending on the choice of discount rate and it ultimately comes down to a decision on the part of government officials. 
	As previously mentioned, carbon taxes represent a type of financial incentive as the primary purpose of the tax is to increase the price of carbon intensive activities with the ultimate goal of reducing carbon emissions. Although different carbon tax regimes may differ in regards to what types of resources the tax rate applies to, the most common and directly relevant effect of a carbon tax to individuals is an observed increase in the cost of gasoline. At a most basic level, increasing the price of gas at the pump should incentivise people to reduce their consumption of these resources. In an ideal situation, a carbon tax would shift people’s transportation method to “greener” forms, such as taking public transit, biking or walking. The appeal of more environmentally friendly modes of transportation should be increased as they would have a lower cost compared to the use of personal motorized vehicles. There is also potential for reductions to be observed in household energy use following a carbon tax. 
 	Since the primary goal of a carbon tax is to reduce the emission of CO2 by altering behaviours it is evident that a good analysis of a carbon tax would include reference to motivation as it represents a way to get people to modify their behaviours.  It would also be beneficial to know if people are responding to the price of carbon based on predictions of motivation from prominent theories. The current paper has selected to look at two theories of motivation, motivation crowding theory (MCT) from economics and self-determination theory (SDT) from psychology, with the goal of understanding how these two theories define, measure and predict the response of individual’s behaviours following the application of a financial incentive, such as a carbon tax. A justification for the selection of these particular theories can be found in the Methods section. As well, the following section will briefly touch on “traditional” economic theory and provide an explanation for the reason that MCT is relevant in the study of carbon tax analysis. 
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	Standard economic theory typically applies the concept of the price effect, which predicts that positive incentives, such as financial incentives, should promote effort and performance, with negative incentives having the opposite effect (Frey, 1992; Benabou and Tirole, 2003; Meier, 2006; etc.).  Instead of rejecting the idea that people have internalized values or internal sources of motivation, standard economic theory assumes that they are exogenous factors that would remain unaffected when prices change (Frey, 1992; Frey and Jegen, 2001). This is also referred to as the “rational consumer” model which estimates how much a consumer will respond to a price increase. There have been numerous studies conducted which support the price effect as outlined above, but there are also instances when variances and anomalies are observed in individual’s responses to financial incentives. Although some may refer to these anomalies as “non-rational”, this is likely not the case. We now realise that given different circumstances (e.g., time to think, clear instructions and known outcomes, level of cognitive load, amount of knowledge on the topics, etc.) we could all be “rational” (i.e., use central processes) compared to “superficial” or “irrational” (i.e., use peripheral processes like situational cues). So individuals’ behaviours depend on their surroundings and experiences. As well, there is a growing body of work that deals with “non-rational” behaviours as there are clearly instances when people do not act according to the “rational” man theory used in standard economics. It should also be noted that even Pareto, who is credited as proposing the major deviation from economics and psychology, put in place two criteria that limited the phenomena that economists can explain using this “rational” man theory (Bruni and Sugden, 2007). Instead of having the capacity to discuss all behaviours, the “rational” man theory is limited to actions which are repeated many times and only applies to choices that are directed toward the satisfaction of tastes (Bruni and Sugden, 2007). Even though these criteria were stated outright, it appears as if some traditional economists choose to apply the “rational” man theory to all behaviours. There are definitely instances when this is appropriate but there have also been numerous studies that have shown the theories limitations. 
When studies started to notice these variances in observed and predicted behaviours using standard economic theories, economists turned to psychology for explanations as it was believed that individuals intrinsic motivation and values may be responsible for these anomalies (Frey, 1992; Frey and Jegen, 2001; etc.). Experts in the field of motivation psychology have a wealth of experience studying how people respond to different forms of incentives, with a large amount of research targeted at understanding the impact of extrinsic incentives on intrinsic motivation. Economists integrated some of the concepts of motivation from psychology into their own theories, in order to understand when external incentives may have an effect on people’s behaviour which deviates from that which is predicted by the price effect (Benabou and Tirole, 2003; Frey, 1992; Benabou and Tirole, 2006; etc.). Ultimately the primary goal of the integration of knowledge from psychology was for economists to gain the ability to predict when incentives may lead to the “crowding-out” or “crowding in” of behaviours (Frey, 1992; Frey and Jegen, 2001), which contributed to the name of the resulting theory, motivation crowding theory.  
Under MCT a positive impact would also be considered the “crowding-in” of a new behaviour and occurs when the use of incentives increases the marginal utility of the individual higher than would be predicted by the price effect (Frey, 1992; Frey and Jegen, 2001; Meier, 2006; etc.). Using the example originally put forth by Titmuss in regards to blood donation, if receiving financial compensation for donating blood increases participation more than could be predicted based on the traditional principles of economic theory, according to MCT this behaviour has been crowded in. On the other hand, a negative impact would be synonymous to the “crowding-out” of a behaviour, which occurs when the incentive decreases the marginal utility of the individual more than can be predicted by the price effect (Frey, 1992; Frey and Jegen, 2001; Meier, 2006; etc.). Again using the example of blood donation, if fewer participants donate blood once monetary compensation is introduced, then according to MCT this behaviour has been crowded out. 
	According to MCT there are specific conditions when external incentives can impact intrinsic motivation, either positively or negatively (Frey, 1992; Frey and Jegen, 2001). Economists typically refer to the definition of intrinsic motivation provided by Deci (1971), where one is said to be intrinsically motivated to perform an activity when he receives no apparent reward except the activity itself. Although this definition of intrinsic motivation was borrowed from psychology, it appears to deviate from psychological theory when it is applied and operationalized. For simplicity, distinguishing between intrinsic and extrinsic motivation is generally based on whether or not the behaviour is guided by external incentives (Coad et al., 2009). This means that any task performed in order to comply with external factors, such as laws and regulations or internal control, such as guilt or shame, would be classified as being intrinsically motivated under MCT. When compared to SDT, it is clear that this is a major discrepancy as external and internal control fall along a continuum of extrinsic motivation, which will be discussed at length in the next section, as some forms of motivation that are internally regulated (or more or less self-determined) are not necessarily intrinsically motivated. In other words, it appears that economists typically do not differentiate between intrinsic motivation and self-determination. Instead it seems as though these terms are almost synonymous, with intrinsic motivation being equated to anything that comes from the self, that is self-regulated or that is not financially regulated. Again, this is quite different than SDT because intrinsic motivation and self-determination are clearly differentiated. In sum, although it is true that individuals are intrinsically motivated when they perform a task in absence of rewards or incentives, the definition of intrinsic motivation refers also to another condition, that is, performing a task for the pure pleasure associated with completion. Therefore, when an action is not perceived as enjoyable but is still self-regulated and is perceived as a means to an end it can be classified as being extrinsically motivated and self-determined. A more detailed description and explanation of the principles of SDT are presented in the following section. 
According to economists, in some instances, intrinsic motivation should be immune to policy regulation, and therefore the amount of behavioural change can be estimated based on the traditional price effect (Frey, 1992). Depending on whether the incentive is seen to crowd-in, crowd-out or have no impact on intrinsic motivation, the policy maker will either rationally remove the incentive, use it more frequently, or use it in the way that was originally intended (Frey, 1992). When determining where an incentive falls on the continuum between crowded-out or crowded-in, there are two main questions that need to be considered: (a) how does the incentive affect the motivation that individuals originally had before the incentive (or tax) was implemented, and (b) how does the incentive effect self-evaluation (Frey, 1992). 
	It is the way in which the price instrument is established and perceived by principal actors which determines the answer to these two questions. If an individual perceives an external incentive as reducing their self-determination, their intrinsic motivation could be replaced with extrinsic control (Frey and Jegen, 2001; Meier, 2006). As well, if they do not feel like their motivation is acknowledged, then they will experience a subsequent decline in their intrinsic motivation (Frey and Jegen, 2001). Generally speaking, controlling external incentives are predicted to negatively impact both self-determination and self-esteem, thus reducing overall intrinsic motivation (Frey and Jegen, 2001). On the other hand, if the incentive is interpreted as supportive of the individual’s abilities and actions, not only do people feel that they have more freedom to act, thus increasing self-determination, but they also feel that their self-esteem is fostered, both of which lead to an increase in intrinsic motivation (Frey and Jegen, 2001). 
Small extrinsic incentives are believed to have the most negative impact on intrinsic motivation, because if the reward or incentive was high enough then one would expect to see behavioural change as predicted by the standard price effect (Meier, 2006). As well, even when rewards are effective, they are often times weak-enforcers of behaviour and if removed the desired behaviour may not persist (Benabou and Tirole, 2003). There is also potential for extrinsic incentives to not only negatively impact the targeted behaviour if intrinsic motivation is crowded-out, but also negatively impact other behaviours (Benabou and Tirole, 2003; Meier, 2006). For this reason, it is important to try and understand how people are currently being motivated in regards to a task before implementing potentially detrimental external incentives. 
If financial incentives do crowd-out or undermine an individual’s intrinsic motivation, not only will the targeted behaviour be less frequent than would be predicted based on the traditional price effect, but it is possible that behaviours may actually be lower than would be observed in the absence of any incentive (Frey, 1992; Frey and Oberholzer-Gee, 1997). In such instances, it is believed that a more effective approach at shaping behaviours would be to rely on supporting and promoting individual’s intrinsic motivations (Frey and Jegen, 2001). That being said, if intrinsic motivation is crowded-out completely it is believed that the normal price effect will take over (Frey and Oberholzer-Gee, 1997; Frey and Jegen, 2001).
Looking specifically at pricing systems, such as a carbon tax, it is believed that this type of policy supports an individual’s self-determination because they provide the principal actor with the ability to choose the extent to which they want to change their behaviour (Frey, 1992). For this reason, putting in place carbon taxes would be a more supportive, and thus a more beneficial approach to take in terms of reducing carbon emissions, compared to more regulating policies. Of course, there is still potential for a carbon tax to be perceived as being detrimental to self-determination (Frey, 1992), especially if individuals do not feel that they have alternative options. In other words, if individuals feel like their only option is to pay the higher price of gasoline associated with the addition of a carbon tax, then their self-determination will be negatively impacted. Traditional economics assumes that individual’s performance is positively related to effort, which is typically not enjoyable (Gneezy and Rustichini, 2000). It is therefore believed that increases in monetary compensation should make effort in a task more worthwhile, and enjoyable thus increasing performance (Gneezy and Rustichini, 2000). Economic policies are often adopted employing this traditional understanding of human behaviours in response to financial incentives. An issue arises when individuals put in effort or complete actions for other reasons, which would not be considered rational under traditional economic theory. This could include doing something for the greater good of society, or to avoid guilt. When individuals perceive a pricing policy as discrediting or implying that their grounds for action are ridiculous it can damage intrinsic motivation (Frey, 1992). Therefore, it is generally believed that effluent charges such as carbon taxes, will be mildly damaging to an individual’s intrinsic motivation (Frey, 1992).  
	The real reason why intrinsic motivation is often left out of modeling exercises in economics has to do with the fact that it is perceived as being difficult to measure (Frey and Jegen, 2001). As well, typical methods to study human behaviour have assumed that one can infer motivation from the observation of an individual’s behaviour. This is not necessarily the case, and is a major limitation to the study of human behaviour and motivation. There could be a number of different reasons as to why individuals act in the manner that they do.  Not only is it hard to know why people are engaging in specific behaviours, but it is even more challenging to try and influence or control these behaviours without using external methods (Frey and Jegen, 2001). More specifically, there may be a handful of individuals who participate in a number of pro-social behaviours because they are intrinsically motivated to do so, but what methods are there get others to also engage in these behaviours that will not undermine those who are already actively participating? This is a very difficult position for governments to be in, especially when they are seeking relatively quick fixes to problems, such as controlling carbon emissions. That being said, it is well understood that crowding effects are empirically relevant (Frey and Jegen, 2001), and every effort should be made to analyse policies keeping in mind the impacts that they could have on intrinsic motivation. As well, although inferring motivation from behaviour is a limitation observed in a number of economic studies it is possible to determine human motivation. In the Moving Forward section of this paper recommendations and suggestions are provided on how this might be achieved.
Although a number of the sources cited above are based on studies carried out by Frey and colleagues from the 1990s and early 2000s, work on MCT done today confirms the ideas and principles put forth by Frey. As well, the majority of these papers cite Frey and colleagues and clearly base their work off the founding principles of MCT. For instance, a study looking into environmental consciousness and green customer behaviour in hotels conducted by Huang et al., (2014) confirmed the findings put forth by Frey and colleagues in the 1990s, justifying the principles of MCT. As well, work done on the length of stay in Norwegian hospitals following the establishment of monetary punishments by Holmas et al., (2010), also cited Frey’s papers when discussing the foundation of MCT and again found results supporting this theory. There have also been several meta-analyses conducted on laboratory, field and econometric studies looking at papers ranging from 1971-1997 that have provided strong support for the crowding-in effect (Frey, 1999). The papers by Frey and colleagues dating back to the 1990s make up the foundational work for the establishment of MCT, which is why they are cited in this section of the paper. Although behavioural economics is rapidly advancing, like most fields in academics, there is clearly still merit in referencing these foundational papers as they are still applicable today. 
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According to self-determination theory (SDT), a fundamental meta-theory of motivation in psychology, all individuals have the innate desire to be effective and to interact with their social environment.  SDT defines intrinsic and varied extrinsic sources of motivation, it describes their respective roles in cognitive and social development, and the individual differences in regards to the ways in which behaviours are regulated. Perhaps more importantly, SDT examines how contextual, social and cultural factors facilitate or undermine people’s sense of volition and initiative, in addition to their well-being and the quality of their performance.  Conditions supporting the individual’s experience of autonomy, competence, and relatedness are argued to foster the most volitional and high quality forms of motivation and engagement for activities, including enhanced performance, persistence, and creativity. In addition, SDT proposes that the degree to which any of these three psychological needs is unsupported or thwarted within a social context will have a detrimental impact on the internalisation of motivation and the wellness in that setting.  The SDT framework thus has both broad and behavior-specific implications for understanding practices and structures that enhance or diminish motivation, and the functioning that follows from it (Deci and Ryan, 2000; Deci and Ryan, 2008).
SDT has long argued that using external incentives, which are perceived as controlling, will not establish lasting habits and yield many hidden costs (e.g., Deci et al., 1999; Vanteenkiste et al., 2010; Osbaldiston and Sheldon, 2003). Under SDT, motivation for a behaviour or task is generally classified as either intrinsic or extrinsic. Intrinsically motivated behaviours are those that are undertaken because of some internal enjoyment or pleasure; they can be defined as activities that individuals find interesting and which would occur in the absence of any operationally separable consequences (Deci and Ryan, 2000). Typically, pro-environmental behaviours do not fall into this category, as most individuals would not find tasks such as separating recycling enjoyable or interesting. Some may argue that certain PEBs, such as installing solar panels or buying hybrid cars, are enjoyable or that people like having them, but one must remember that there is a distinct difference between motivation (the why) and goals (the what). Possessions such as solar panels or hybrid cars reflect more of a goal than a motivation, therefore the real question in terms of understanding motivation is why people have them. There are a number of reasons as to why someone would purchase solar panels or hybrid cars such as, to save money; to keep up with the neighbours; because they value the environment; and so on. The point that is being made here is that the purchasing of such products are not inherently satisfying in and of themselves but instead are done to align other factors that are typically external in nature. Therefore, pro-environmental behaviours are generally motivated extrinsically, which is when an action is perceived as a means to an end, or, in other words, is being completed in order to obtain an external reward or outcome (Ryan and Deci, 2000). This could include reducing an individual’s guilt in regards to their impact on the environment, to save money, or to alleviate social pressures. 
According to a sub-theory of SDT, organismic integration theory (OIT), extrinsic motivation exists on a continuum and how an external motivator is perceived can either facilitate or deter the internalization and integration of behaviours (Ryan and Deci, 2000), seen in Figure 2. There are four types of extrinsic motivation described under OIT; external, introjected, identified and integrated regulation (Deci and Ryan, 2000; Ryan and Deci, 2000). Briefly, well-integrated extrinsic motivation is similar to intrinsic motivation, and occurs when a behaviour is internalized and self-determined (Deci and Ryan, 2000). Whereas, external regulation is when behaviours are controlled by external factors, such as to avoid consequences or gain rewards, with introjection and identification falling in between these two extremes (Deci and Ryan, 2000). Introjected regulation is typically defined as a behaviour that is completed in response to approval based pressures, such as avoiding guilt/anxiety or to gain praise/approval from peers (Pelletier and Aitken, 2014; Koestner et al., 2001). On the other hand, identified regulation requires an individual to act because they endorse/identify with the value or importance of the behaviour (Pelletier and Aitken, 2014).  Where an extrinsic motivator falls along this continuum has to do with how it is perceived by an individual in terms of supporting or thwarting their three fundamental psychological needs. 
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Figure 2. Organismic Integration Theory places motivation on a continuum from amoitvation to intrinsic motivation. The scale is primarily based on the level of intentionality an individual has for a task, with external regulation having a lower level of intentionality and intrinsic regulation having the highest level of intentionality for a task. Where regulation falls on the continuum is also based on how the loci of causality is perceived, which can be seen below the type of regulation in red. This figure is based off a similar figure in Ryan and Deci (2000). 
SDT defines the three psychological needs as – autonomy (being the origin of one’s behaviours), competence (feeling effective) and relatedness (feeling cared for by others) (e.g., Ryan and Deci, 2000; Deci and Ryan, 2000; Silva et al., 2014). These three needs can be satisfied when engaging in specific behaviours, and the satisfaction of all three of them is essential for the well-being of all individuals (Deci and Ryan 2000).  As well, people often pursue goals, activities, and relationships that support the satisfaction of these needs (Deci and Ryan, 2000). An important distinction in SDT is between autonomous motivation and controlled motivation (Silva et al., 2014). Controlled behaviour is associated with a sense of pressure to engage in the specified activity (Gagne and Deci, 2005). Extrinsic motivation can be associated with varying levels of autonomy and control, with integrated and identified typically being more autonomous and external and introjected regulations being perceived as more controlling (Gagne and Deci, 2005), seen in Figure 3. 
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Figure 3. Organismic Integration Theory including information on how the system would be perceived by an individual. This figure is similar to Figure 2, but also emphasises whether regulations are perceived as controlled or autonomous, which can be seen under the types of regulation. This figure is again based off a similar one observed in Ryan and Deci (2000). 
Based on a number of empirical studies in SDT it is believed that predictions can be made regarding the establishment and maintenance of pro-environmental behaviours based on an individual’s motivational orientation (Green-Demers et al., 1997; Pelletier and Sharp, 2008). This includes predicting the performance of more difficult PEBs compared to easier ones, and the performance of several PEBs rather than just the targeted behaviour (Pelletier and Sharp, 2008). Very generally, the more autonomously an individual perceives the PEB in question the more likely they are to perform said PEB (Pelletier and Aitken, 2014). Interestingly, this pertains particularly to integrated and identified regulation, where individuals who have higher levels of these forms of extrinsic motivation compared to controlled forms are more likely to perform PEBs (Pelletier and Aitken, 2014). More specifically predictions from SDT on the domain of PEBs can be broken down into three main categories; i. The establishment of one, targeted PEB versus several; ii. The persistence of PEBs over time; and, iii. The establishment of easier PEBs versus more difficult ones. 
Results from SDT studies have shown that individuals who are more self-determined or autonomously controlled (intrinsic motivation, integrated and identified regulation) show the highest correlations with the amount of PEBs they perform (Green-Demers et al., 1997). As well, when PEBs are undertaken for more self-determined reasons it is believed that they will become more frequent and will be maintained over time (Pelletier and Aitken, 2014; Green-Demers et al., 1997).  Finally, the difficulty of a task has to do with the amount of effort that is needed in order to perform the behaviour. In order to successfully carry out the desired action, a commitment of time, energy and other personal resources is often required (Green-Demers et al., 1997). Studies have shown that the frequency of PEBs is higher when self-determination/autonomous regulation is higher and lower for more difficult behaviours (Green-Demers et al., 1997; Pelletier and Sharp, 2008). That being said, it appears that when people are more self-determined/autonomously regulated the drop in performance for behaviours that are perceived as more difficult is reduced compared to individuals who are regulated in more controlling manners (Green-Demers et al., 1997; Pelletier and Sharp, 2008).  
Overall, it is believed that not only will more self-determined/autonomously regulated individuals perform more PEBs, they will perform more PEBs that are categorized as being difficult. As well, it is predicted that more self-determined/autonomously regulated individuals will begin to integrate PEBs into their self-esteem and lifestyle (Pelletier and Aitken, 2014). Not only does this lead to the persistence of the behaviours over their lifetimes, but also means that the perceived difficulty of other PEBs typically diminishes (Pelletier and Aiken, 2014). Therefore, studies in SDT believe that the establishment of lasting PEBs is more easily achieved when individuals have a motivational orientation of identified, integrated or intrinsic. 
According to SDT, the use of controlling financial incentives may actually not be the best approach when trying to change individual’s habits, and in fact have been seen to undermine both intrinsic and highly integrated extrinsic motivation (Deci, 1971; Vansteenkiste et al., 2010). When individuals are rewarded for a behaviour they originally found inherently satisfying, or self-determined, there is a high potential for the individual to discredit their interest in the activity, and instead associate their interest with the reward (Deci et al., 1999). The fact that financial incentives have the potential to undermine intrinsic motivation is important in the study of SDT, as it is believed that people are more likely to engage in a behaviour when they feel that it is inherently satisfying (Osbaldiston and Sheldon, 2003; Vansteenkiste, et al., 2010). An inherently satisfying behaviour is one that is performed for its own sake (Deci, 1971; Vansteenkiste et al., 2010), no other incentive nor motivating factors are required. This type of motivation, classified as internalized motivation, is observed when individuals perform a behaviour because they enjoy it, or the values underlying the behaviour align with their core values (Osbaldiston and Sheldon, 2003). Also, when an individual’s motivations were viewed as being self-determined, an “upward spiral” of positive change was observed; people were more likely to perform well, which promoted behaviours to continue after the completion of the study (Sheldon and Houser-Marko, 2001).  
In comparison, when controlling external, motivators, such as financial incentives, have been used to shape behaviours, it has been observed that the behaviour is unlikely to persist once the reward is removed (Deci, 1971; Deci et al., 1999). If short-term behavioural modification is the goal, external motivators can work, but could have potentially harmful effects on the long-term establishment of behaviours (Deci et al., 1999). External events that are interpreted as controlling have negative impacts on the translation of the behaviour to an established habit, as well as adversely affect individual’s experience when engaged in the task (Deci et al., 1999; Deci and Ryan, 2000; Vansteenkiste, et al., 2010). 
There are certain instances where financial incentives have the potential to promote lasting behavioural change, but this only occurs when they are used as indicators of competence and are not expected (Boyce and Geller, 2001; Vansteenkiste, et al., 2010). This is because incentives that indicate competence are not perceived as controlling and are received after the completion of a task, so an individual’s autonomy is not impacted (Vansteenkiste et al., 2010). In fact, indicators of competence, such as positive feedback, can actually enhance intrinsic and integrated extrinsic motivation when they provide satisfaction to the individual (Deci et al., 1999). 
It is believed that financial incentives will not lead to the level of motivation that is required for pro-environmental behaviours to be adopted (Osbaldiston and Sheldon, 2003). As well, individuals who place strong priority on external factors, such as power, money, and status, are observed to care less about the environment, participate in fewer pro-environmental behaviours and have higher environmental footprints (Brown and Kasser, 2005). On the other hand, when people make internalized values their priority, they are more likely to engage in pro-environmental behaviours (Hurst et al., 2013). Studies have shown that when an individual’s internal values are activated, an increase in concern for environmental sustainability and a decline in support for consumptive behaviours can be observed (Sheldon et al., 2011; Hurst et al., 2013). Interestingly, the primed internal values did not need to pertain to the environment at all, instead focus can be placed on individual’s generosity, personal development and family values (Sheldon et al., 2011). 
As it has been outlined, there are a number of potential issues associated with the use of controlling financial incentives in regards to shaping long lasting behavioural changes from both motivation crowding theory and self-determination theory. For this reason, it is interesting to examine analyses that have been undertaken on current carbon tax systems to see if motivation was used when determining the success of the policy. More specifically, it is important to note if more economic or psychological definitions are used in these discussions. It is clear that there are differences in how each field defines, measures, applies and understands motivation, and they will likely have different opinions on whether a policy should be defined as successful. To date, economists are typically the ones responsible for the analysis of carbon taxes, and therefore it can be predicted that definitions of motivation will likely be similar to those outlined under motivation crowding theory. In case the results show limited use of either MCT or SDT a section of predictions of the impact of carbon taxes on motivation and behaviour will be included in the Discussion of this paper. 
[bookmark: _Toc457206765]Design and Methodology 

[bookmark: _Toc457206766]Summary of Research Progression 

After outlining motivational crowding theory and self-determination theory, it appears that there are some distinct differences between how each field understands, defines, measures and applies the concepts of intrinsic and extrinsic motivation in regards to promoting behavioural change. The primary goal of this research is to observe if and how these theories are applied to our understanding of the success or failure of carbon tax systems. Based on the results of the paper, concluding remarks regarding how the expertise from both fields can be applied to the implementation and analysis of carbon pricing systems will be provided. 
[bookmark: _Toc457206767]Scope of Issue 

	In order to comment on the use of MCT and SDT in the analysis of carbon taxes, this paper will focus on the four countries and one province currently participating in this form of carbon pricing: Norway, Finland, Sweden, Denmark and British Columbia. Analysis of these carbon taxes will be scored on a categorization criterion developed based on the above mentioned literature. Once scored, conclusions will be made regarding if motivation is used in the overall discussion of prominent carbon taxes. As well, it will be noted if motivation is defined more frequently with MCT or SDT. 
[bookmark: _Toc457206768]Justification for the Selected Theories 

	The two theories selected for this paper are the Motivational Crowding Theory (MCT) from economics and Self-Determination Theory (SDT) from psychology. There are a number of factors which justify the use of these particular theories. For SDT there are five main reasons which contributed to its selection, the first four also being noted by Pelletier et al., (1997). 
i. It distinguishes between different types of motivation which can have notable impact on the maintenance and integration of PEBs 
ii. It presents a clear hypotheses regarding the types of incentives that should hinder or facilitate individuals’ motivation to change 
iii. It outlines various consequences (cognitive, affective and behavioural) that are associated with the different types of motivation 
iv. It addresses the issue of internalization, which is the process where PEBs that were initially reinforced by external sources become integrated within the individual to form a permanent part of their character 
v. It proposes conceptual distinctions between the goals that people pursue and the motivational processes underlying the pursuit of goals.  
MCT has also received a lot of support in the literature in from both laboratory, field, and econometric studies. This is a commonly used theory in economics to explain observed variances from “traditional” economics and the price effect. There are three main factors associated with MCT which contributed to its selection, which have also been noted by Frey (1999). 
i. It ability to make predictions regarding the impact of policy instruments such as effluent charges and tradable permits on behaviour and motivation 
ii. It outlines the consequences that are associated with different types of financial incentives 
iii. It predicts the crowding-in or crowding-out of behaviour based on the manner in which the financial incentive is perceived by the individual
As well, both theories are used extensively in their respective fields to explain the impact of financial incentives on human behaviour and motivation, as well as more specifically on the pro-environmental behaviours. These theories are also very closely connected, especially as they developed from work done by Deci and colleagues dating back to the 1970s. Since a goal of this paper was to determine the similarities and differences in how economics and psychology define, measure, apply and understand intrinsic motivation using theories that branched from the same point is useful. Deviations from these original definitions clearly demonstrates how each field has chosen to apply and measure motivation. 
[bookmark: _Toc457206769]Scoring Carbon Tax Analysis 

[bookmark: _Toc457206770]Literature Review 

The previously conducted literature review provides the background information for the development of a classification criterion in which carbon tax analysis can be scored. For this reason, it is important to briefly outline the methods that were used. This type of literature review can be classified as a narrative overview, in which author’s findings were condensed and summarized without a full critique of the selected articles. The main goal of narrative literature reviews is to give a broad overview of a given topic, in this case the two selected theories: motivation crowding theory and self-determination theory. This narrative review outlines the main definitions of motivation from each theory, as well as predictions made under the theories framework pertaining to financial incentives impact on the establishment of lasting pro-environmental behaviours. 
Narrative reviews have a number of limitations, especially because the information can be presented based on personal opinions rather than on objective conclusions from the literature (Green et al., 2006). In order to avoid this pitfall care was taken on the selection of papers used, as well as on how information was interpreted and reiterated. Authors who are considered to be experts in their respective fields were targeted in the selection of papers, with little personal interpretation of their main findings and predictions. As well, the literature review was focussed on two well-developed theories, so ancestor searches were the main way in which references were collected, again leading to a focus on authors who are at the forefront of developing and explaining these theories. 
[bookmark: _Toc457206771]The purpose of the classification criteria  

As mentioned a classification criterion will be developed in order to comment on how carbon tax analysis defines and measures motivation when discussing the overall outcome of the system in question. Instead of analysing countries differently, each carbon tax analysis will be scored on a pre-determined set of criteria making the study more systematic. The criterion will be based on the previously presented literature review, and is therefore based on the most commonly agreed upon definitions of motivation from each theory. As the criterion was developed with a loose framework, there is still potential for different systems to be analysed slightly differently. In order to remedy this, care will be taken to review all papers in the same fashion looking for key phrases rather than just interpreting what the authors might be inferring. As well, reasons for the selected score and theory will be provided. 
[bookmark: _Toc457206772]Designing the Classification Criterion – Methodological approach
 
The criterion will include two main components: 1. If the concept of motivation is mentioned, and 2. How motivation is defined. Therefore, before the criterion could be developed, a number of key phrases need to be identified in order to determine if motivation was used in the overall analysis. Based on how motivation is typically discussed in the literature, this will include any mention of behaviour, motivation (specifically intrinsic or extrinsic), regulation (controlling, autonomous, external, introjected, identified or integrated), financial incentives, crowding-out, crowding-in, integration and external rewards. The key phrases were intentionally kept quite all encompassing, as a goal of the paper is to determine if motivation was mentioned at all the in the discussion of the success of a carbon tax. That being said, if any of the key phrases are mentioned but are not considered relevant, meaning they are not actually looking at the behavioural response of a carbon tax, this will be noted and will result in a lower overall score. 
In order to determine the role of motivation in the overall analyses of the selected carbon taxes a linear scale ranging from 0-5 will be used, seen in Table 1. Although the criteria required for certain scores have been outlined, this was intentionally kept quite broad as it is hard to score a paper based on the number of times key phrases are mentioned, instead it is more meaningful to critically analyse the paper and determine the scale to which motivation was included in the final decision. To combat the ambiguity, a detailed reasoning for the selected score will be provided in the results section for each country. As mentioned previously, there are times when key phrases are included in the discussion but the overall score may still be zero. This will be judged based on how relevant use of key phrases are in terms of discussing behavioural change in response to carbon taxes. The point of this scoring process is to first determine if behaviour and motivation are included in the analysis of carbon taxes. If a study or paper has included or attempted to discuss these factors, then the justification of these findings will be noted. Second, it is quite common for studies to infer individuals’ motivational orientations from changes in behaviour making the vast majority of studies purely correlational so use of this technique will be recorded. Finally, the extent to which any results on behavioural or motivational changes contributed to the overall statement of the success or failure of the carbon tax will be taken into consideration. These three main factors will impact the final score assigned to each paper. 
Table 1. The scoring criteria allowing for an overall motivation score to be assigned to each paper analysed. This motivation score is based on how often key phrases, mentioned above are used in the analysis of the carbon system in question. 
	Mention of Motivation

	0
	1
	2
	3
	4
	5

	No mention or no relevant use of the key phrases. 
	Very minimal mention. Not a contributing factor in final conclusions. 
	Mentioned in the analysis. It did not play a large role in final conclusions. 
	Mentioned often in the analysis. It was one of the factors in the final conclusions.  
	Mentioned frequently in the analysis. It was an important factor in final conclusions. 
	Mentioned throughout the analysis. It was a major factor in the final decision. 



Since carbon tax analysis will also be scored on whether it defined motivation using MCT or SDT it is important to record the main definitions from each. This information was gathered from the literature review, and can be observed in Table 2. It should be noted that both theories may use and outline more definitions in order to discuss motivation and financial incentives, but the more prominent ones are outlined below. 
Table 2. The main definitions from motivation crowding theory and self-determination theory. The * is used to point out that motivation crowding theory talks about external regulation more generally and it is synonymous with extrinsic incentives, whereas this is a part of the continuum of extrinsic motivation from self-determination theory. 
	Definitions
	Motivation Crowding Theory 
	Self-Determination Theory 

	Intrinsic Motivation
	Intrinsically motivated to perform an activity when they receive no external rewards; when operationalized typically distinguished as a behaviour that occurs in the absence of financial or other external incentives. This could include shame and guilt. 
	Behaviours are undertaken because of internal enjoyment or pleasure; the activity is an end in itself. Activities would occur in the absence of any operationally separable consequences.  

	Extrinsic Motivation 
	Incentives to behave come from outside the person(s) concerned. 
	Action is being completed as a means to an end; in order to obtain an external reward or outcome. 

	Price Effect 
	Positive incentives should promote effort and negative incentives should reduce effort. Intrinsic motivation is exogenous and is unaffected by changes in price. 
	Positive incentives can have a positive impact on intrinsic motivation if they reinforce a sense of competence; if they are perceived as a source of control of behaviour they have a negative impact on intrinsic motivation

	Crowding-In
	Incentives increase the marginal utility of the person(s) concerned more than would be predicted by the price effect. 
	

	Crowding-Out
	Incentives decrease the marginal utility of the person(s) concerned more than would be predicted by the price effect. 
	

	External Regulation*
	Regulation comes from outside the person(s) concerned. 
	Behaviours are controlled by external factors. Represents a non-self-determined or controlled form of regulation on the continuum of extrinsic motivation. 

	Introjected Regulation
	
	Behaviours are performed to avoid guilt or anxiety, or to achieve ego enhancements. Regulation taken in but not fully accepted as one’s own. Represents a form of regulation that originates from the self but is not fully internalized; a controlled form of regulation on the continuum of extrinsic motivation.  

	Identified Regulation
	
	Action is accepted or owned as personally important. Represents a self-determined or autonomous form of regulation on the continuum of extrinsic motivation.

	Integrated Regulation 
	
	Similar to intrinsic motivation, occurs when a behaviour is internalized, self-determined and congruent with other aspects of the self. Represents an autonomous form of regulation on the continuum of extrinsic motivation.  

	Autonomy 
	
	Being the origin of one’s behaviours. One of the three fundamental psychological needs. 

	Competence
	
	Feeling effective. One of the three fundamental psychological needs.

	Relatedness 
	
	Feeling cared for by others. One of the three fundamental psychological needs.



In terms of which theory was used in the analysis, key definitions and predictions of motivation used throughout the papers will be recorded. A list will be compiled and checked against the main definitions table presented above, Table 2. A judgement call will be made based on the use and application of the definitions, in accordance with the consulted literature review, and each analysis will be termed with MCT, SDT, Other or None. Again a reasoning for the assigned classification will be provided in the results section for each country. 
In order to find information on the analysis of the selected carbon tax systems a number of key search terms will be employed. This will include “analysis of Norway’s carbon tax”, “motivational impact of Norway’s carbon tax”, and “behavioural implications of Norway’s carbon tax”. These searches will not be limited to primary sources as a number of government agencies assume the role of reviewing and analysing carbon tax systems. Thorough searches will be done for each country, and province in question. The papers will only be considered relevant if they are ex post analyses, versus ex ante. This is because models done before the tax was implemented have limited capacity to predict behavioural response. As well, this paper is more interested in the observable response of individuals to increases in prices after the implementation of a carbon tax. Unfortunately, this search will be limited to papers that are accessible from the University of Ottawa and will be limited to those written or translated to English. Although this should still include the majority of relevant sources, there maybe be some limitations based on accessibility and language for the Nordic countries. Once the papers are selected they will be critically read and scored using the criterion described above. The final score and justification for said score will be outlined in the results section for each country. 
[bookmark: _Toc457206773]Recommendations 

Recommendations will be based on the conclusions drawn from the trends detected in the results. Although the specific recommendation will depend on the main results, it is likely that examples will be drawn from both the MCT and SDT literature, in order to suggest the best way to analyse carbon tax systems in the future. The goal here is to bring together the two fields and find a way in which motivation and the impact of financial incentives can be incorporated into the overall review of carbon tax systems. This may not be available in the literature so examples of best practice methods could be applied from other areas which have successfully incorporated the use of financial incentives in shaping lasting behavioural change. 
[bookmark: _Toc457206774]Ethics Statement 

	Ethical approval is not required, as no participation from humans or animals is necessary. 
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[bookmark: _Toc457206776]Analysis of Current Carbon Tax Policy 

[bookmark: _Toc457206777]British Columbia

The British Columbia carbon tax, launched in 2008, covers almost all fossil fuels used in the province (Elgie, 2012). The tax rate started at $10 per tonne of CO2 equivalent and has since increased to $30 (Elgie, 2012) (equivalent to $USD 23/tCO2e). This tax was designed to be revenue-neutral, with all revenues being returned in the form of tax breaks (Elgie, 2012). It appears that the analysis of this carbon tax is limited to two main papers, the score and theory used for each can be seen in Table 3. 
Table 3. The breakdown of both the motivation score and main theory used in the two papers which have analysed the B.C. carbon tax. 
	Paper
	Motivation Score 
	Justification of Score
	Theory Used 

	Elgie (2012)
	1
	Discusses behavioural change, but there is no mention of motivation. It does not appear that this was a major factor in the overall discussion of the tax. That being said, it pointed out the need for further studies to examine the correlation/causation of the carbon tax on reducing individuals driving behaviours.  
	Other – it appears that the price effect is the predicted theory, but no conclusions can be drawn. The definitions from both MCT and SDT were not included in the discussion of the tax. 

	Rivers and Schaufele (2015)
	3
	Both behaviour and motivation, including extrinsic and intrinsic motivation are described. The definition of both of these could have been more precise in order to understand exactly how it was applied to the discussion. It also does not appear that individual behaviours were included in the model that was used but there was mention of crowding theory. The role of motivation and behaviours appeared to play a part in the final decision regarding the success of the tax, but it was not the only factor. Again it is hard to determine how important intrinsic and extrinsic motivation were in the final decision as they were not defined precisely enough to understand how they were applied. 
	MCT – most closely aligns with this theory, although the definition of intrinsic motivation appears to be defined differently. Key phrases are defined differently than would occur under SDT. 

	Total 
	2
	Average score for the two papers. 
	MCT > SDT 



[bookmark: _Toc457206778]Denmark 

	Denmark’s first CO2 tax was brought in on top of existing energy taxes on coal, oil, gas and electricity consumption in 1992 for households and 1993 for businesses (Wier et al., 2005). Some reimbursements and exemptions were provided for energy-intensive companies (Wier et al., 2005). The energy tax package (including an electricity tax, energy consumption tax and CO2 tax) has undergone a number of revisions, but as of 2015, the Danish carbon tax was equivalent to USD $25 tCO2e (World Bank, 2015). After a thorough review of the literature there appears to be very few relevant papers discussing the tax ex post, for this reason only three contributed to the overall score, seen in Table 4. 
Table 4. The breakdown of both the motivation score and main theory used in the three papers which have analysed the Denmark carbon tax. 
	Paper
	Motivation Score 
	Justification of Score
	Theory Used 

	Lin and Li (2011)
	0
	There was no mention of motivation or individual behaviours in the analysis of the tax. Instead the success/failure of the system in terms of emissions was justified by how many sectors the tax exempted. Individual behaviours were also not included in the model used. 
	None – the concept of motivation and behavioural change were not applied so neither theory was used. 

	Enevoldsen, 1998 (information accessed from Anderson et al., 2000)
	1
	This study was looking at an industry/company level rather than at the individual level but it did mention the role of the carbon tax in changing company’s energy decisions. There was no mention of key phrases or definitions outlined in the criteria. Motivation and behavioural change was also not believed to be a major factor in the final decision regarding the success of the system. As well, this study focussed on industry level behavioural change rather than individual which resulted in a slightly lower overall score. 
	None – the concept of motivation and behavioural change were not applied so neither theory was used. 

	Clasen, 1998 (information accessed from Anderson et al., 2000)
	1
	This study was looking at the decision making process for companies to take more energy efficient measures, and noted that the carbon tax was an influencing factor. That being said the concept of motivation was not focused upon, nor was this study examining individuals. There was no mention of key phrases or definitions outlined in the criterion. All these factors contribute to a lower motivational score. 
	None – the concept of motivation and behavioural change were not applied so neither theory was used. 

	Total 
	0.67
	Average score based on the three papers. 
	None – no paper used a theory of motivation. 



[bookmark: _Toc457206779]Finland 

Finland was the first country in the world to implement a carbon tax, which went into effect in 1990 (Anderson et al., 2000). This tax was originally solely focused on carbon content, but was later expanded becoming a carbon/energy tax (CTC, 2016). Most of the major energy sectors fall under the current tax, but there are still some sectors which are exempt or receive subsidies (Sumner et al., 2009). The current tax rate in Finland is equivalent to US$ 48/tCO2e for heating fuels and USD$ 64/tCO2e for transport fuels (World Bank, 2015), with revenues from the tax going directly to the general state budget (Vehmas et al., 1999). After a thorough review of the literature there appeared to be very few relevant papers, for this reason only two contributed to the overall score, seen in Table 5. 
Table 5. The breakdown of both the motivation score and main theory used in the two papers which have analysed the Finnish carbon tax. 
	Paper
	Motivation Score
	Justification of Score
	Theory Used

	Lin and Li (2011)
	0
	There was no mention of motivation or individual behaviours in the analysis of the tax. Instead the success/failure of the system in terms of emissions was justified by how many sectors the tax exempted. Individual behaviours were also not included in the model used. Motivation and behavioural change had no part in the final decisions regarding the success of the system.
	None - the concept of motivation and behavioural change were not applied so neither theory was used.

	Prime Minister’s Office (2000)
	0
	Although there was no mention of motivation in this analysis, there was a comment on how the tax might have incentivised industry to switch to less carbon intensive fuels. This still results in a motivation score of zero because none of the key phrases were used and individual’s consumptions was not mentioned. As well, this was a passing comment and had no impact at all on the decision regarding the success of the system.
	None - the concept of motivation and behavioural change were not applied so neither theory was used

	Total
	0
	Average score based on two papers.
	None - no paper used a theory of motivation.



[bookmark: _Toc457206780]Sweden 

	Sweden introduced a carbon tax in 1991, which covers all fossil fuels used for heating that do not fall under the European Union Emissions Trading Scheme, and motor fuels, as well as a number of other sectors, including forestry and agriculture (Sumner et al., 2009; World Bank, 2015). As of 2015, their tax rate was equivalent to $USD 130/tCO2e (World Bank, 2015). Upon reviewing the literature, it again appears that there were not many relevant articles, that being said a total of five papers contributed to the score which is the highest for any country/province, seen in Table 6. 
Table 6. The breakdown of both the motivation score and main theory used in the five papers which have analysed the Swedish carbon tax. 
	Paper
	Motivation Score 
	Justification of Score
	Theory Used 

	Lin and Li (2011)
	0
	There was no mention of motivation or individual behaviours in the analysis of the tax. Instead the success/failure of the system in terms of emissions was justified by how many sectors the tax exempted. Individual behaviours were also not included in the model used.
	None - the concept of motivation and behavioural change were not applied so neither theory was used.

	The Ministry of the Environment (1994) (Accessed through Anderson et al., 2000)
	1
	This paper focussed on how the carbon tax influenced industries to change fuels to those that were less carbon intensive. There was no mention of any of the key phrases or individual motivation, which contributed to the low motivation score. As well, it was quite evident that motivation did not play a major component in the final decision regarding the success of the carbon tax. 
	None - the concept of motivation and behavioural change were not applied so neither theory was used.

	The Swedish EPA 1995 (Accessed through Anderson et al., 2000)
	1
	This paper conducted a number of interviews with companies in order to determine how the carbon tax influenced them. There was no mention of the key phrases and the only mention of individuals, stated that the household sector was insensitive to changes in carbon price. It was the lack of relevance that lead to a low motivation score as the paper was looking primarily at the industrial level and even this was done without using any key motivation phrases. 
	None - the concept of motivation and behavioural change were not applied so neither theory was used. 

	NUTEK 1995 (Accessed through Anderson et al., 2000)
	1.5
	This paper was mainly discussing changes in consumption at an industrial level. No key phrases were used, but there was mention of shifts to lessen energy consumption at a household level. This was very brief but the fact that it was included contributed to a slightly higher motivation score. Motivation and behavioural change were still not important factors in the final decision regarding the success of the tax. 
	None - as individual behaviour was only briefly touched on and not the focus of the paper, no theory was used in this analysis.

	The Swedish EPA 1997 (Accessed through Anderson et al., 2000) 
	1.5
	This paper mentioned that the tax likely increased awareness of the environmental problems associated with fossil fuels. They also discussed how household consumption levels responded to the tax, but conclude that the price is not high enough to see a shift in household energy infrastructure. Although there was no mention of the key phrases, it is clear that behaviour was included in their discussion of the success of the system. The motivation score still remained relatively low because none of the key phrases were used, and behaviour and motivation were never formally outlined. 
	None – changes in individual behaviours were only briefly mentioned so no theory of motivation was used. 

	Total
	1
	Average score based on five papers.
	None - no paper used a theory of motivation.



[bookmark: _Toc457206781]Norway

	The Norwegian carbon tax was implemented in 1991 with different sectors having exemption opportunities and different tax rates (Bruvoll and Larsen, 2004). Taking into consideration the exemptions provided for select sectors, it appears that approximately 64% of total CO2 emissions are covered by the carbon tax (Bruvoll and Larsen, 2004). As of 2015 the tax rate was equivalent to $USD 52/tCO2e (World Bank, 2015). After a thorough review of the literature it appears that there are few relevant papers, for this reason only four contributed to the total score, seen in Table 7.  
Table 7. The breakdown of both the motivation score and main theory used in the four papers which have analysed the Norwegian carbon tax.  
	Paper
	Motivation Score
	Justification of Score
	Theory Used

	Lin and Li (2011)
	0
	There was no mention of motivation or individual behaviours in the analysis of the tax. Instead the success/failure of the system in terms of emissions was justified by how many sectors the tax exempted. Individual behaviours were also not included in the model used.
	None – as motivation was not discussed in this paper no theory can be attributed to it.

	Bruvoll and Larsen (2004)
	1.5
	Although there is no direct mention of any of the key phrases, there were instances where shifts in consumption patterns at the household level are included in the analysis. That being said the success/failure of the system in terms of emission was primarily justified by the level of tax exemptions granted to key sectors with behavioural changes only being a small factor.
	None – as motivation was only loosely touched on and not the focus of the paper no theory was used in this analysis.

	Larsen and Nesbakken (1997)
	1.5
	Household energy use was included in this study, stating that the carbon tax caused people to reduce their consumption of liquid fuels, as well as reduce household transport with private cars. These are clearly demonstrating shifts in individual behaviours but there was no mention of the key phrases in the analysis. This was also only a portion of the overall discussion, which justifies the low motivation score.
	None - as motivation was only loosely touched on and not the focus no theory was used in this analysis.

	ECON 1994 (Accessed through Anderson et al., 2000)
	1
	This was a study looking at the tax effect on companies, and it focussed on how the carbon tax encouraged companies to take on various measures in order to reduce the level of taxes they paid. That being said there was no mention of the key phrases and individual behavioural change was not examined. The fact that this was loosely discussing behavioural change at the industrial level also contributed to a lower motivation score.
	None - as motivation was only loosely touched on and not the focus no theory was used in this analysis.

	Total
	1
	Average score based on four papers.
	None - no paper used a theory of motivation.



[bookmark: _Toc457206782]Discussion 

	The most obvious trend that can be observed from the results of this study is the fact that hardly any of the papers selected analyse carbon taxes in a way that takes into consideration motivation or individual level behavioural change. Of the sixteen papers that were scored, the overall “motivation score” was 0.93. As well, no general statement can be made in regards to which theory is typically applied in the analysis of carbon taxes. This is due to the fact that motivation was largely not discussed in the papers, and when it was definitions were not provided. Although not enough information was given to classify the papers, it appears that the traditional price effect was often used when discussing the impact of a carbon tax on behaviours. This observation is based off the models and language used, but was never stated outright in any of the papers. One paper by Rivers and Schaufele (2015), more thoroughly discussed motivation in their review of the B.C. carbon tax and applied definitions most closely aligned to MCT.  
	 Surprisingly, there were actually very few studies that were completed ex post, or after the carbon tax had been put in place. The majority of papers on the different carbon taxes focused on ex ante modeling, predicting the impact of the proposed carbon tax before it was implemented. Although these types of studies are useful, this paper was seeking to determine how observed individual behavioural change was explained in the literature, which can not be accomplished using ex ante predictions. It does make sense to complete ex ante studies when pushing for the implementation of a carbon tax, because predictions can be used to help sway public opinion. This could be one of the reasons that more ex ante studies are conducted compared to ex post. That being said, it is still very important to conduct studies on the response of the population after the tax has been implemented. As mentioned throughout the literature review, it is really difficult to predict how individuals will respond to financial incentives. For example, the bulk of MCT is based on the fact that people do not always respond to financial incentives as is predicted under the price effect, and instead these rewards can be seen to crowd-out or crowd-in the targeted behaviours. The fact that very few ex post studies exist is a contribution to our current understanding of carbon tax systems and stresses the importance of a more thorough analysis for carbon taxes in the future. 
	Another major limitation that was consistent across all studies scored, was the fact that motivation was not measured. Instead, behaviours were measured or analyzed and this information was then used to infer motivation. For instance, in the paper by Elgie (2012), changes in per capita gasoline use in B.C. was examined, with a declining trend observed. This behavioural change was inferred to be associated with the carbon tax, which could be motivating drivers in B.C. to use less gas. Although this study did mention the possibility of these results being correlational, with further analysis needed, it is interesting to see the stated motivational impact of the carbon tax without any empirical work completed to back up these claims. This was a consistent trend across all papers included, with observed behavioural changes being used to inform the motivational impact of carbon taxes. As well, behaviours were not actually measured at an individual level, instead general trends in fuel use were used in order to make statements about individual’s behaviours. Although some people may argue that data on changes in fuel consumption are good predictors of behavioural change, others may stress the importance of understanding behavioural change on a more individual and personal level. 
	A number of the studies also relied on simulations and models rather than actual data regarding individual’s behaviours. This was especially true when examining the impact of carbon taxes compared to scenarios without an implemented tax. For example, there were papers on both the Norwegian and Swedish carbon taxes that compared the effect of the carbon tax with simulated no-tax scenarios. There are clearly limitations to the ability of academics to accurately predict what would have happened in a country in the absence of a carbon tax. This leads to another limitation that was observed for a number of the papers selected, a lack of appropriate controls. It appears as though very few of the papers included in the scoring process utilized control groups and when they did, questions can be raised regarding the applicability of the countries/provinces/groups that were selected.  It is important to select groups/populations that share a number of similarities with the country or region in question in order to be confident in the trends observed following the implementation of the carbon tax. As well, it should be noted that behaviours of the population before, during and after the implementation of the tax were not included in a number of the papers analysed. Some did compare current fuel use to that which occurred before the tax was established, but a number of others used the simulated non-tax scenario for comparison purposes. 
	Another limitation noted when scoring the selected papers is the lack of additional explanations for observed behavioural changes. Instead, when data or modeling exercises appeared to demonstrate behavioural change, results were typically presented as if the carbon taxes were the obvious cause. Although some of the studies noted that there could be other factors at play, only one actually attempted to incorporate and examine the potential role that they had. It is possible that the behavioural changes were in fact due to the carbon tax, but unless other mechanisms that could explain the changes were proposed, measured and rejected, it is not possible to attribute the behavioural shift solely to the implementation of a price on carbon. Unfortunately, this means that unless further work is completed to show causation, the results from the majority of these studies are purely correlational.
	It should be noted that there were other limitations observed for specific papers included in the scoring process but for the purpose of this paper focus was placed on discussing the general trends observed across all the selected studies. It is felt that discussing general limitations is more useful than pointing out those that are specific to only one or two of the selected studies. In focussing on these general trends, we hope that carbon analysis in the future will make an effort to correct these common mistakes thus encouraging more thorough and robust studies to be conducted. A more detailed critique of the two papers that were deemed as the most successful in terms of incorporating motivation and behaviour into their analysis is discussed below. This was done in order to demonstrate how the “best practice methods” can be improved upon more specifically for studies in the future.  
 	When conducting this study, it was assumed that the countries selected for review would have an extensive base of literature analysing the success of these systems, as they are believed to be some of the most established carbon taxes in the world. In fact, Norway implemented the first carbon tax, closely followed by the three other Nordic countries, also included in this study. That being said, it was very hard to find ex post studies of these carbon systems, and an overview paper by Anderson et al., (2000), was referred to often because even when studies had been conducted they could not be located off government websites. At times, language was also a barrier since only studies that had been translated to English could be included, that being said it does not appear that a large portion of sources were excluded for this reason. The lack of relevant studies is not a new finding, Vehmas (2005) and Rivers and Schaufele (2015) also noted the lack of empirical ex post evaluations of the impact of energy taxes on a country. 
	Originally all countries with an implemented carbon tax were going to be scored using the classification criterion but due to lack of information this was not possible. What is most surprising about the small number of papers which have conducted ex post analyses, is that carbon taxes are being proposed as one of the more effective methods to help reduce carbon emissions yet there is no concrete evidence that they are successful in changing individual’s behaviours. As a lot of carbon systems are relatively new, this could explain why there is a gap in the literature. That being said, it is clearly important to strive to analyse these systems sooner, rather than later. Not only should there be more ex post analyses in general, there should be an effort to include concepts of motivation and behavioural change into these studies in the future. This is not an easy task, but it would be very useful in order to understand the actual impact of a carbon tax at an individual level. If this is deemed impossible, then authors should at least make the effort to include the reasons for exclusion in their discussions.   
The few times behavioural change was mentioned it focussed primarily on the effects the carbon tax had at an industrial level, rather than for households. Generally, industries stated that the carbon tax provided an incentive for them to switch to less carbon intensive forms of energy. One thing that should be noted is that the carbon taxes in the Nordic countries were implemented in the early 1990s, which was at a time when a number of companies were still using coal (Anderson et al., 2000) and could thus more easily switch to “greener” forms of energy. Although there is still some opportunity for this to occur today, especially with technological innovations in regards to renewables, natural gases and nuclear, this is limited compared to what was available for countries in the 1990s. 
	Although this paper is looking particularly at individual or household level responses to carbon taxes, changes in behaviour at an industrial level are still interesting. Unfortunately, the ex post studies that were done on this topic did not estimate if any of these changes would have occurred in the absence of a carbon tax. Instead a number of them included interviews with industrial companies in the area, and their responses suggested that it was the carbon tax that caused them to change their behaviours.  A number of companies also stated that they were only incentivized to go so far, implying that they would still use the more damaging energy sources as long as the benefits outweighed the costs. This follows the ideas of the price effect but also suggests that if the prices changed, there would be potential to see a shift back towards more carbon intensive energy sources. Of course this would depend on the amount of investment which was required to shift to the “greener” energy sources in the first place. 
There are two ways to consider a price shift, behaviours may return to those that are more environmentally damaging or the investment in infrastructure has already occurred, so “greener” or more efficient products will remain in use. At both an industrial and individual level, if the initial investment in infrastructure has been made it would seem unlikely for a company/household not to use it. For example, if you invest in a more energy efficient dishwasher to save money on your electricity bill, if the price of electricity goes down you would not switch back to an old dishwasher. The investment has already been made and will likely persist even with variance in the price of energy. On the other hand, if energy prices become even higher, it would make sense to put in place additional efforts to reduce your overall energy use. This is more achievable at an individual level as you can easily regulate your own behaviours, such as turning the lights off when leaving a room, lowering the thermostat by a few degrees or using more public transit services. These behavioural shifts have a higher chance of reverting when there is a reduction in the price of energy, which is predicted by both MCT and SDT but was generally left out of all studies analysing carbon taxes. Since the implementation of infrastructure will likely remain whether prices change or not, the response of individual behaviours is typically more interesting and harder to measure. This is likely the reason it was not included in any of the studies analysing carbon taxes, with the exception of Rivers and Schaufele (2015), which will be discussed in full later. 
In general, the ex post studies for the Nordic countries came to the conclusion that the success/failure of the system had to do with the level and type of exemptions or subsidies which were allowed under the carbon tax. Again, this is not really relevant to the paper at hand but it is still an interesting finding. Over the lifetime of these carbon systems there appears to be a number of instances where the price of carbon has fluctuated for different industrial sectors. Quite a few of the studies stressed the fact that it is nearly impossible to see the reductions necessary in emissions when certain industrial sectors are exempt from the carbon tax in general, or do not feel the effects of the tax in full. There is a delicate balance that needs to be reached when implementing a carbon tax as a country wants to ensure that they can remain competitive and they do not want to negatively impact economic growth or the job market. 
The Nordic countries are prime examples demonstrating the impact of exemptions and subsidies on the overall success of a carbon tax in terms of emission reductions, as they were established over fifteen years ago and have undergone a number of changes. One aspect of exemptions that are relevant in the current paper, is the impact that a changing carbon tax will have on individual’s behaviours. As mentioned previously, it is unlikely that already installed infrastructure will be impacted with a varying carbon price, but this could be detrimental to individual’s behaviours. The level of exemptions and subsidies is closely linked to the price of the resource at an individual level. If carbon emissions increase when more exemptions and subsidies are provided it is possible that people are not actually being incentivised to change their behaviours but rather they alter their behaviours in relation to the price of the resource. This would be the typical price effect but as mentioned previously, both MCT and SDT predict that there are instances when financial incentives can impact behaviours more than would be expected from a simple change in price. For this reason, it is important to study how the variances in price at an individual level impacts the rate of carbon emissions in order to truly understand how the carbon price is impacting behaviours. 
Studying carbon systems that are constantly adapting and changing is also not an easy task. If subsidies and exemptions have shifted over the course of the analysis, it is difficult to come to strong conclusions regarding the effectiveness of the system. For example, emissions may begin to decline more than would have been predicted if exemptions/subsidies change with less sectors being covered, compared to when the tax was originally implemented. On the other hand, emissions may increase if more sectors qualify for exemptions or subsidies. This makes it very difficult to draw conclusions on a longer time frame regarding how effective a carbon system is in reducing emissions.  It does make sense why these variances occur as carbon prices are typically enforced and controlled by the elected government and depend on factors which affect the economy, such as trade. 
Overall, there appears to be few studies that have included individual behavioural change in their analysis of a country’s carbon tax. The two that stick out from the results are Bruvoll and Larsen (2004), examining the Norwegian Carbon Tax, and River and Schaufele (2015), examining the B.C. Carbon Tax. As these are the best examples of carbon tax analysis included in this paper they will be discussed in more detail.  However, there is no direct evidence that the taxes were responsible for the behaviour changes observed in either region, as there was limited effort taken to explain other factors which could have had an effect. 
[bookmark: _Toc457206783]Norwegian Carbon Tax – Bruvoll and Larsen (2004) 

Although this paper did not touch on the outlined key phrases or apply either theory of motivation, it was still one of the only studies that considered and commented on household level behavioural change in regards to CO2 emissions. The main finding from their paper suggests that although the Norwegian carbon tax rates were relatively high, the estimated effect they had on total emissions was low. The most prominent reason for this finding is related to the exemption of certain sectors from the carbon tax. In fact, they noted that the industries exempt from the carbon tax were often the ones predicted to have the highest potential to reduce their emissions following the change in price. Due to the amount of exemption arrangements, the carbon tax only covers about 64% of total CO2 emissions in Norway. 
This analysis by Bruvoll and Larsen (2004) was based on historical observations and AGE simulations, incorporating a number of factors, including energy use, the use of intermediates, population, GDP, and energy type and sector. These simulations were run for both stationary and mobile combustion, as well as process emissions. One important factor which was left out of these models was the role of the carbon tax on the production of technologies, instead energy combustion technologies were held constant. The impact that this had on the overall assessment of the carbon tax was noted but the choice of model was ultimately justified based on its ability to capture all spillover effects, like production and consumption. The model also treated the public use of resources and taxes as an exogenous factor. 
In terms of looking at behaviour, the model determined that the carbon tax had a direct effect on households and production sectors in that electricity was often substituted for fossil fuel consumption. As well, the carbon tax is believed to be responsible for reducing household GDP and consumption by 0.1% in 1999. Although this is a relatively small effect, it was noted that households have a limited ability to reduce energy intensity compared to industries. This is because the financial resources needed to invest in “greener” infrastructure are decently high and the benefits may not be as transparent at a household level. That being said, the simulations predict that service sectors, such as public transit, increased due to a substitution by individuals towards this method of transportation. It is believed that this was a response to the limited ability of individuals to substitute newer fuel efficient cars due to cost, causing them switch to public transit instead. 
Although these are the results put forth by the paper it is possible that the effects attributed to the carbon tax could instead be due to other factors. The only real control in this study was comparing a zero-tax simulation scenario to the actual situation in which the carbon tax was implemented. Since the main focus of this section of the paper was to determine if there were any differences (measured as a percent) between the two scenarios in 1999, the fact that the zero-tax scenario was simulated likely had an impact on the results found. Instead of using a control, such as another country, province or population with similar characteristics, Bruvoll and Larsen relied on data that they generated using modeling techniques. There are a number of assumptions made when modelling and simulating real life situations, so there are likely errors associated with the zero-tax scenario that could impact the effects seen. As well, this paper focuses only on household level behaviour rather than motivation, and motivation is inferred based on consumption patterns of energy sources, such as gasoline and heating oils. There was no attempt to determine motivational orientations of the population or any of the other mechanisms that could explain the observed behaviour change, which raises questions regarding the validity of their results. It is possible that citizen’s choices may have changed due to other factors and thus the effect seen may have been purely correlational in the fact that it occurred over the same time period as the carbon tax. Bruvoll and Larsen even mention in their paper that the Norwegian carbon tax had a limited capacity to impact individuals due to the types of energy that fall under the carbon price. This fact suggests that a more thorough study should have been undertaken, using a more appropriate control in order to draw any real conclusions. It is possible that the effects seen are not actually due to the carbon tax but instead due to other factors that were not considered. 
The majority of their discussion focussed on the small effect of the carbon tax due to the exemption of a number of fossil fuel intensive companies. They also noted the limited capacity of individuals to reduce their energy intensity, and instead stated that in order to make the Norwegian carbon tax more successful, more sectors need to feel the full effect of the carbon tax. Although the paper generally does not mention or focus on the impact of the tax on individual’s motivation to conduct more pro-environmental behaviours it is clear that looking at the household level was deemed important. Model simulations were run for both households and industries, with a number of results suggesting that the carbon tax has had an effect on individual’s behaviours. That being said the results were based on a computable general equilibrium model which means that certain assumptions were made about how people would respond to the tax. Motivation was not included in this model so they clearly inferred motivation from any observed changes in behaviour. There is room for improvement as the inclusion of behaviours was quite limited and was not a prime focus of the paper.
[bookmark: _Toc457206784]B.C. Carbon Tax – Rivers and Schaufele (2015) 

	This paper was really the only one that had a definite focus on individual’s behaviours in response to a carbon tax. In order to provide evidence for the effect of a carbon tax on short-term gasoline decisions at the household level they ran a number of simulations with a regression model. The model decomposed the retail price of gasoline, which is the price that is observed at the pump by consumers. There were a number of factors included in their model, such as gasoline consumption per capita at the provincial level, province specific effects and other potentially relevant variables that vary at the province-year level. As mentioned, they were trying to study the short-term effects of the carbon tax, so monthly data was used in the model and regression analysis. 
	In order to be confident in the final results a number of steps were taken, including twelve robustness checks. From these tests, the final conclusions regarding the saliency of the carbon tax were reinforced. Further simulations were run to demonstrate that factors, such as the announcement effect, the Olympics, the instillation of the Canada line, or cross border gas purchasing were not responsible for the effects seen. The main results of this paper demonstrated that the B.C. carbon tax generates a demand response that is 4.1 time larger than that which can be attributed to an equivalent change in the carbon tax-exclusive price. This means that the carbon price is more salient than other market-determined price changes. In the four years of the B.C. carbon tax, more than 2.4 million tonnes of CO2 emissions have been reduced, which is believed to make up only 0.15 of 1% of BCs CO2 emissions, with 74.5% of it attributed to the additional salience of the carbon tax. Interestingly, the carbon tax generated less revenue than was originally predicted, with only 83% of the forecasted revenues collected. 
	Upon discussing the main results, the concepts of both intrinsic and extrinsic motivation were used. In this paper, intrinsic motivation was defined as “an amalgam of private incentives such as social pressure, self-image and status-seeking”. It is quite evident that this definition deviates from both MCT and SDT, but more so from SDT. Under SDT intrinsic motivation is defined as activities which are undertaken for their inherent enjoyment, rather than any operationally separable consequences. For this reason, pro-environmental behaviours do not typically fall under the umbrella of intrinsic motivation, as very few people would find sorting recycling or reducing driving and switching to other forms of transportation particularly enjoyable. The definition employed by Rivers and Schaufele (2015) would likely be classified on the continuum of extrinsic motivation for SDT, more specifically aligning closer to external or introjected regulation. Furthermore, although the definition for intrinsic motivation appears to differ from the theoretical definition put forth by MCT, it seems to align with the operationalized definition.  This is a prime example of how the differences in understanding and application of the concepts of motivation from either field can result in different overall opinions regarding policy analysis. 
	This paper further suggested the salience of the carbon tax may be a resentment of the free-ridership effect. Briefly, the idea here is that if an individual decides to drive less in order to reduce the negative impact of their CO2 emissions on the environment they will end up resenting those non-environmentally conscious drivers who can now drive more (e.g., via reduced congestion). It is believed that this resentment could cause an intrinsic disincentive, prompting the originally environmentally conscious driver to return to a normal driving pattern. When carbon prices are implemented the free-ridership effect is corrected for as those who choose to keep driving end up paying for the full effects of their emissions.  Although this reason was provided in the paper there was no direct evidence given to support its case. Going a step further, there was no measure of individual’s motivational orientations, with inferences being made from observation of behaviours. It is difficult to attribute the behavioural changes observed purely to the carbon tax as other factors could have been at play which were not addressed in this paper. 
	Based on how this analysis of the B.C. carbon tax was conducted, it appears that it would more closely align with the predictions outlined under MCT. This is not that surprising as the paper is clearly based in behavioural economics, but there are still some differences in how intrinsic motivation was defined in the paper and how it is defined under MCT, although it is more similar to the operationalized definition of intrinsic motivation associated with MCT. It should also be noted that this paper was exploring the short-term behavioural responses of individuals to a carbon tax. Both MCT and SDT have predictions stating that financial incentives may have benefits in the short term but could be detrimental to the formation of lasting behavioural changes. Although it was not possible to look at the effects on a longer time scale due to the age of the carbon tax in B.C., it would be interesting to do a follow up study looking at the long-term effects of the carbon tax on behaviours. 
	A number of simulations and scenarios were run in order to strengthen the results regarding the saliency of the carbon tax, but there were a few additional factors that might have played a hand in the results seen. Mayor Gregor Robertson was elected in Vancouver in 2008, the same year that the carbon tax was implemented. This is of interest as he has a number of green initiatives including making Vancouver the Greenest City in the World by 2020, and is currently striving to have 100% of energy come from renewable sources before 2050. As such an environmentally conscious mayor was elected and re-elected, it is clear that a majority of people living in Vancouver (the largest city in B.C.), are already quite environmentally conscious. This could have been a major factor in the emission trends observed. As well, Elizabeth May is the only elected MP from the Green Party, and her riding is Saanich, Gulf Island, B.C.; again demonstrating the environmental attitudes of British Columbians. Another factor that may have contributed to the trends observed is the skyrocketing housing market in B.C., which was only recently observed in other Canadian cities. It is becoming more and more unrealistic for individuals to afford housing in the Lower Mainland, potentially forcing people to decide between having money for rent/mortgage payments and a car. 
	Overall, the paper by Rivers and Schaufele (2015) is really a leader in its field. It was the only paper included in the scoring process that had a clear focus on explaining individual’s behavioural response to a carbon price. As this analysis more closely aligns with MCT, there were a number of notable differences between the predictions and conclusions drawn and those that would have occurred using SDT. That being said, this paper is a great starting point for carbon tax analysis, and if a more inter-disciplinary approach can be incorporated into the analysis framework it would result in an even more thorough study of the impact of carbon taxes on individual’s behaviours. 
[bookmark: _Toc457206785]Predictions from SDT and MCT 

As stressed throughout the discussion the majority of studies selected for the scoring process did not address the effect of a carbon tax on human motivation and there was limited effort to measure the impact of taxes on behaviour. For this reason, it is hard to draw strong conclusions regarding the impact that these systems have had on motivation and behaviour. Without studies being conducted looking at these factors it is impossible to determine if carbon taxes have fostered or hindered the establishment and internalization of pro-environmental behaviours. That being said, based on the information provided regarding each carbon tax, predictions can be made on the effect that these systems have had on human behaviour and motivation. 
As mentioned previously, MCT predicts that carbon taxes will have a mildly damaging impact on intrinsic motivation (Frey, 1992). Although carbon taxes provide the actor with the ability to choose the extent to which they wish to pollute, thus fostering self-determination, they can also be perceived as controlling thus reduce self-determination and intrinsic motivation (Frey, 1992). Concrete suggestions and options to cut CO2 emissions need to be provided in a clear and easy to implement fashion in order to lessen the negative impact that carbon taxes have on behaviour and motivation (Frey,1992). If individuals’ feel as though they have no other option but to continue polluting and paying the price, a decline in self-determination and the crowding-out of intrinsic motivation will likely result. Damage to intrinsic motivation is also highly likely for carbon taxes because the locus of control shifts from individuals to governments, leaving citizens with the feeling that they are no longer responsible for the protection of nature (Frey, 1999). 
MCT also makes predictions on the level of impact a carbon tax will have on behaviour and motivation based on how high the tax rate is. It is generally believed that low tax rates will have the most damaging impact and will not result in an uptake of the targeted behaviours (Gnezzy and Rustichini, 2000). On the other hand, when the price is quite high it is believed that the standard price effect will take over (Frey and Oberholzer-Gee, 1997; Frey and Jegen, 2001). This will only occur when the price is so high that it crowds-out intrinsic motivation entirely. Although there are numerous issues associated with the crowding-out of intrinsic motivation, two very notable ones have to do with the spillover effect and reversibility of behaviour. To start with, a high carbon tax may result in targeted behavioural changes but is not predicted to encourage the uptake of other PEBs (Frey, 1999; Meier, 2006). As well, if gas prices change or the rate of the carbon tax drops, it is highly likely that individuals’ behaviour will shift back to those that are more damaging. If people are only being incentivized to do the right thing because of external factors, once they are removed their behaviours are predicted to return to the same or lower levels than would be expected if the carbon tax was never implemented (Meier, 2006). All of these predictions are based off the stated definitions put forth by MCT but differences may occur when applying the more commonly used operationalized definitions of intrinsic and extrinsic motivation. As these are not consistent and vary from study to study, it is hard to make any concrete predictions of the effect of carbon taxes based on the operationalized definitions. 
SDT would also likely consider carbon taxes as being a controlling form of regulation, unless there was effort made in the design of the tax to support the three fundamental needs (autonomy, competence and relatedness) (e.g., Ryan and Deci, 2000; Deci and Ryan, 2000). Similar to MCT, if individuals are not presented with strategies in which to reduce their CO2 emissions, they will likely perceive the tax as controlling rather than autonomous, leading to a decrease in self-determination (e.g., Ryan and Deci, 2000; Deci and Ryan, 2000). As well, if individuals feel that their actions to reduce CO2 emissions are insignificant and will not lead to major changes in our global environmental footprint, they will likely have feelings of reduced competence and thus declining self-determination (e.g., Ryan and Deci, 2000; Deci and Ryan, 2000). Finally, people need to feel supported by those around them and government officials in regards to their efforts to reduce their CO2 emissions (e.g., Ryan and Deci, 2000; Deci and Ryan, 2000). If this does not occur feelings of reduced relatedness may follow which would negatively impact self-determination. Taken together, it can be predicted that carbon taxes would likely result in the undermining of self-determination meaning that the internalization of PEBs will not be supported. 
As mentioned above, when people are self-determined and more internally/intrinsically motivated they typically participate in more pro-environmental behaviours (e.g., Green-Demers et al., 1997; Pelletier and Aitken, 2014). For this reason, it can be hypothesized that the carbon taxes addressed in this paper have undermined self-determination and intrinsic motivation resulting in the uptake and integration of fewer pro-environmental behaviours. Using the principles of SDT it can be predicted that if the carbon tax was removed or altered resulting in a lower price of gasoline a shift back to pre-tax behaviours will likely occur. It is also possible that removal of the financial incentives will have a larger negative impact, meaning individuals will purchase more gas, drive more frequently and use public transit less often, than was observed before the tax was put in place. 
Comparing predictions from both SDT and MCT it is clear that carbon taxes have a very high potential to reduce both self-determination and intrinsic motivation. It is possible that carbon taxes will change targeted behaviours, but only when the price is high enough, which not only negatively impacts the continuation of targeted behaviours if the tax is lowered or removed, but also suggests that alternative PEBs will not be performed. It appears as though the level to which the tax has an impact on motivation is directly associated with how it is perceived by citizens’. For this reason, a section of positive message framing and communication has been included in the Moving Forward section of this paper. 
Although it was not outwardly stated in any description or study of the carbon taxes selected, it appears as though the design and implementation for all countries/province in question have not put in enough effort to support and inform individuals. The fact that backlash existed for some of the systems is a further indication that more thought should have gone into the implementation process. If these systems are being perceived as controlling to citizen’s then both MCT and SDT would predict them to have a negative impact on self-determination, potentially leading to the undermining or crowding-out of intrinsic motivation resulting in the uptake and integration of fewer pro-environmental behaviours. In order to combat these issue suggestions on the best methods to tailor messages and introduce carbon taxes has been presented in the Moving Forward section below. 
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	It is quite apparent that carbon tax analysis in the future should at least attempt to include measures of individual’s motivational orientation and behaviours. As stressed above, only one paper (Rivers and Schaufele, 2015) really included behaviour in their discussion of the effect of the carbon tax. This paper is a very good starting point for carbon tax analysis in the future as they managed to incorporate a number of the main concepts from MCT into their analysis of the B.C. carbon tax. That being said there were some discrepancies between the definitions used for intrinsic and extrinsic motivation. One way to fix this is to have a measure of motivation explicitly stated and included in the study, such as the Motivation Towards the Environment Scale (MTES), which has frequently been used in studies of pro-environmental behaviour in SDT. The role of such an instrument and more detail regarding its use will be discussed further in the Moving Forward section of this paper. As well, the majority of the ideas put forth by SDT were not included in this analysis. When looking at all the studies that were included in the scoring process, it is clear that modeling exercises rarely, if ever, include the impact of the system on individual’s behaviours and motivations. Occasionally, there was mention of individual behaviours, or the impact at a more industrial level but it was not the primary focus of the studies and therefore showed up in the discussion rather than the analysis. Based on this information, a few key recommendations will be put forth. 
	In order to improve on carbon tax analysis in the future more focus should be placed on the pre-post design. For instance, very few of the studies compared results with other countries, provinces or groups with whom they share a number of key characteristics. In determining the impact of a carbon tax on the population, it is important to have a control group in which to compare the results. As well, selection of a proper country, province or group to be used as a comparison can help to control for the presence of confounding variables. In the paper by Rivers and Schaufele (2015), they mainly compared their results to Ontario. Although this may have seemed like a reasonable choice, there are still a number of differences between these provinces that were not discussed in the paper, largely the different attitudes of the population. B.C. residents are known to be quite invested in environmental issues, which could explain the success of the implementation of the carbon tax in the first place. On the other hand, Ontario has only recently set in place legislature to adopt a price for carbon. This provides an excellent example on the different factors that need to be considered when selecting a country/province/group to use as a form of control. An important note to make is that with the adoption of carbon systems growing around the world it will become more difficult to find suitable countries to use for comparative purposes. 
	Another correction that should be made in the future analysis of carbon taxes is the transparency and clarity of the results. Based on the papers that were considered in the scoring process it appears that the results were sometimes presented in a manner which made it appear as if a larger effect was found. In order to correct for this, future studies should provide a clear estimation of the amount of variance explained by the implementation of the taxes. More specifically, the comparison should be made between the percent variance explained and the actual amount of CO2 produced. Although researchers may be encouraged to show the success of carbon taxation systems, especially as more and more countries are moving towards this or similar forms of regulation, it is very important to present all results in a clear and transparent manner. It is only when evidence is provided in this way that policy makers will be able to select the best method to reduce CO2 emissions in the future. 
Looking at the different modelling studies which have been conducted in order to analyse carbon taxes, it is very apparent that focus on individuals is largely excluded. This includes information on their motivational orientations, socio-demographic backgrounds, education and income. The reason that economists typically leave out data relevant to the individual has to do with the fact that it is believed to be hard to measure and it is therefore easier to model the impact of carbon taxes for the population in general. As mentioned previously, SDT has the ability to predict the establishment and maintenance of PEBs but information regarding individual’s motivational orientation is required.  It has also been observed that different demographics including age, gender and level of education, can influence the impact of financial incentives on individuals PEBs (Huang et al., 2014; Keaveney and Parthasarthy, 2001). For this reason, effort should be taken to design studies in the future that include this important information.  It also appears as though the majority of studies analysing carbon taxes use observed behavioural changes to infer citizens’ motivation. Without effort made to actually measure motivational orientations most of these studies end up having purely correlated results. Carbon tax analysis in the future not only needs to address characteristics of the individual, rather than the population as a whole, but also should incorporate methods in order to measure motivation, rather than relying on observed behavioural changes.  
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Another main recommendation stemming from the results of this paper, is the creation of a way in which both fields can be incorporated in an actual carbon tax analysis. Upon review of carbon tax analyses, it is very apparent that a more systematic approach is required.  Instead of developing a strict protocol which must be followed in an analysis, suggestions will be presented. As well, the next section, Moving Forward, will outline a number of ways to operationalize the use of both economic and psychological principles in future carbon tax analysis. 
To start with, it is important to ensure that the definitions for all motivational and behavioural terms are explicitly stated in the analysis. Looking at the definitions from MCT and SDT it appears that there is some overlap when it comes to intrinsic motivation, but differences arise in terms of how it is applied. For example, SDT would typically not classify a number of pro-environmental behaviours as being intrinsically motivated, since it is unlikely that people enjoy sorting recycling or the added time required to take public transit. Instead these behaviours would be motivated extrinsically but fall on a self-determination continuum. This means that even though behaviours may not be intrinsically motivated, they can fall under internal regulation. In comparison, MCT seems to suggest that if you are partaking in these behaviours without outside pressure, you are being motivated intrinsically. There does not appear to be a distinction between internal regulation and intrinsic motivation in MCT. Since SDT more thoroughly divides extrinsic motivation into a continuum, it is possible that this will provide a more in-depth analysis of human motivation and behaviour. 
If economists and psychologists can agree to use this continuum of extrinsic motivation from SDT, their analysis of carbon taxation systems would be more uniform. This does not mean that economic studies on the behavioural impact of carbon taxes need to be completely modified, but rather that the psychological terms which were borrowed in the formation of MCT should actually be applied. As well, there is a call for psychologists to either work independently or in combination with economists, in order to get a better understanding of the impact of carbon taxes on the particular region in question. Economists use models to predict and study the large scale impact of policies, like carbon taxes, and they rely on indirect evidence to determine the impact of those strategies. On the other hand, psychologists undertake smaller scale studies, but they examine more directly the impact of the different strategies at the individual level to determine their effects. If economists and psychologists can manage to work together, then methods from both fields could be applied (e.g., models and non-contingent valuation methods from economics, and focus-groups or surveying from psychology), leading to a stronger analysis. 
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Throughout the discussion a number of the limitations of past carbon tax analysis have been outlined. The goal of critiquing these studies was to point out specific areas which should be modified or incorporated in order to have more thorough analysis of carbon taxation in the future. In this section we hope to build on some of these limitations and explore ways in which to operationalize some of the suggestions previously made. This will include methods from past studies on measuring motivation for PEBs and any other information that would ultimately lead to more systematic and inter-disciplinary carbon tax analysis. 
To start with, both MCT and SDT comment on the potential of carbon taxes to undermine intrinsic motivation. It would therefore be beneficial to have an idea about the level of intrinsic and extrinsic motivation that individuals in the community or region have towards carbon taxation before a system is implemented. This should also be monitored after the tax has been in place for a period of time in order to determine how the tax is actually affecting individual behaviours and motivational orientations. One way to do this is to survey individuals in the community and ask them questions regarding how they would like to see the revenue from the carbon tax be spent. By performing the survey in this manner, they are not being asked outright as to how they perceive the carbon tax, but their comments will provide information on whether they identify with more intrinsic or extrinsic goals. Some options for where the revenue might go include: 
· Revenue retained by the province or country with no explicit statement for use
· Revenue retained by the province or country to cover the cost of governmental projects (e.g., balance the budget, or support controversial initiatives) 
· Revenue returned directly back to those in the taxed area 
· Revenue returned directly back to those in the taxed area, but distributed in a manner where lower income brackets receive more of the benefits 
· Revenue put towards subsidies for the cost of more personal environmentally friendly products (e.g., an electric car, an energy star dishwasher, etc.) 
· Revenue invested in greener community infrastructure (e.g., public transit, electric charging stations, etc.) 
· Revenue put towards educational programs (e.g., reducing the cost of education, increasing environmental education programs at schools or in the community, etc.) 
· Revenue put towards general conservation efforts at either a regional, provincial, national or international level. 
Each choice would fall along a continuum ranging from amotivation to intrinsic motivation, seen in Figure 4. It should be noted that this figure is intending to demonstrate whether the selection is more extrinsically motivated or intrinsically motivated, rather than outright stating how intrinsic or extrinsic each choice is. This also does not directly coincide with the continuum of extrinsic motivation outlined under SDT, and some of the choices which fall on the side of intrinsic motivation in this figure may actually be classified on the extrinsic continuum. Amotivation was also included as some individuals lack intention and either do not act at all or act without intent (Ryan and Deci, 2000). 
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Figure 4: Survey choices continuum. Those that are closer left represent choices that would likely be made by someone acting with amotivation, whereas those falling closer to the right represent choices that would likely be made by someone acting under intrinsic motivation, with those acting under extrinsic motivation falling in the middle. The different colours do not represent anything, other than a way to differentiate those which are more intrinsically, extrinsically and amotivated. 
	This continuum of choices incorporates ideas from both theories in the fact that the general definitions for intrinsic and extrinsic motivation are similar under MCT and SDT, and where these choices fall on the continuum is based on those definitions. It is quite clear that someone who is generally more intrinsically motivated would want the revenue from the tax to go to more community or international projects, rather than being returned directly back for personal use. The examples provided above include using the money for educational programs, which would increase individual’s awareness about the threats of climate change, or even conservation efforts in general. On the other hand, individuals who are more extrinsically motivated when it comes to the carbon tax, would prefer to see the revenue returned to them directly, or in a way that would benefit them personally rather that the community as a whole. 
	Understanding how individuals are motivated in regards to a financial incentive like a carbon tax, both before and after it is implemented, provides very useful information. Both theories make predictions regarding the crowding-out or undermining of intrinsic motivation from financial incentives. To start with, it is possible that the majority of the community members are more extrinsically motivated. This could mean a number of things including; there is less of a risk of undermining intrinsic motivation with the carbon tax, that there is potential for individuals to become more intrinsically motivated, or people are perceiving the outlined carbon tax legislature as a more controlling form of incentive and are thus already associating it with extrinsic rather than intrinsic motivation. By re-conducting these surveys after the carbon tax has been in place, it might shed some light on how the system is affecting individual’s behaviours and motivational orientations. For example, if people in the region selected more intrinsically motivated choices before the carbon tax was implemented it might suggest that the system is beginning to crowd-out or undermine intrinsic motivation. 
	Building on this, it would also be beneficial to measure the motivation of citizens impacted by the carbon tax with a well-developed and systematic tool, such the Motivation Towards the Environment Scale (MTES). This was designed by Pelletier et al., (1998), and consists of a number of subscales which aim to measure an individual’s level of intrinsic, extrinsic and amotivation for environmental behaviours using information put forth by SDT. Throughout the development of this tool, six subscales with the ability to measure intrinsic motivation, integration, identification, introjection, external regulation and amotivation were designed and tested. Each of the six subscales included four statements connected to one of the motivational orientations, with all being potential responses to the question “Why are you doing things for the environment”. Some example responses include, “I’d regret not doing something” or “It seems that taking care of myself and the environment are inseparable”. When employing the MTES tool, subjects would be asked to indicate the extent to which each item corresponds to their personal motivates by circling the appropriate number on a 7-point scale ranging from 1 (does not correspond at all) through 4 (corresponds moderately) to 7 (corresponds exactly).  Further studies completed in the creation of the MTES demonstrated that this tool was unaffected by social desirability biases, had high levels of internal consistency and satisfactory test-retest reliability over a 5-week period.  As well, the main findings were consistent with theories put forth in SDT, in that self-determined individuals carried out more environmental behaviours, held more environmental attitudes and believed that environmental issues were of importance. 
	The MTES or similar scales of motivation should be a mandatory or highly recommended component of carbon tax analysis in the future. This type of tool should also be used both before and after the tax is implemented, as well as semi-frequently throughout the lifespan of the tax. This would allow for governments and policy analysts to have a sense of the impact of the carbon tax on citizens’ motivations, focussing specifically on any changes in motivation which may be attributed to the tax. As the four levels of extrinsic motivation identified in the MTES represent the different levels of internalization of external contingencies, monitoring individuals’ motivation orientations throughout the lifespan of the tax would allow for an understanding of the relative success of the system in terms of internalizing the associated pro-environmental behaviours. When external incentives are properly applied they have the ability to encourage people to participate in environmentally conscious activities (Pelletier et al., 1998). Under the right circumstances the process of internalization should begin to take over and ideally people will start to accept motives for action as their own (Pelletier et al., 1998). Once this process is complete the external incentives will no longer be necessary as engagement in the pro-environmental behaviours will become self-determined (Pelletier et al., 1998). If the long-term goal of the carbon tax is to reduce carbon intensive activities, it is worthwhile to understand and measure how the tax is impacting individual’s motivational orientations over the entire time-frame of the tax. 
	Even with an established carbon tax, there are a number of other factors that can impact the price of energy intensive activities. Using the example of gasoline prices, aspects such as the world economy, trade provisions, international relations and even natural disasters can cause fluctuations in the price observed at the pump. Such variations in price provide an excellent opportunity to observe the potential impact of carbon taxes on individuals’ behaviours. These factors are typically not consistent and oscillations in gasoline prices can occur quite frequently. Although prices typically remain in a specific range, there are times when more major events can cause the price in gas to change substantially. Studies analysing carbon taxes can note the variations in gasoline prices and observe the behaviour changes which occur in response. For instance, if prices drop significantly and driving behaviours increase, it could be hypothesized that the carbon tax did not incentivise individuals to internalize the PEBs associated with the tax. Of course these findings would need to be further explored as this information would be purely correlational, rather than demonstrating causation. Fluctuations in the price of carbon does provide a unique opportunity to compare the country/region in question with itself. 
	Another feature which should be included in future carbon tax analysis is the use of pre/post design to understand how behaviours are changing in response to the implemented tax. This would include studying and measuring citizens’ behaviours and specifically looking at the occurrence of both PEBs and negative environmental behaviours. By measuring individual’s PEBs before and after the implementation of the tax, general trends on the occurrence of PEBs in the population will be determined. It is possible that the population in question has already begun to see major upward shifts in both PEBs targeted by the tax, such as increase in the use of public transit or car pooling, and more general PEBs, such as recycling and composting. By understanding the general trends before and after the implementation of the tax an understanding of the effect of the tax will be provided. For instance, if there is a major spike in the occurrence of these PEBs after the tax comes into effect, it may suggest that the carbon tax did in fact have a positive effect. Of course other confounding factors need to be addressed before strong conclusions can be made. The occurrence of negative environmental behaviours should also be measured both before and after the tax is implemented. This would help determine if the tax has not only had a positive effect on the targeted PEBs but that it also has served as an incentive to reduce behaviours that negatively affect the environment.  
	When moving forward with the implementation of new carbon pricing systems there is also great benefit in ensuring that adequate information is provided to citizens regarding the taxation process and on ways in which they can decrease their reliance on carbon intensive energy sources. Although this does not have to do with carbon tax analysis specifically, it could help garner a greater response from new and existing carbon pricing legislature. As well, both MCT and SDT stress the importance of proper communication in the establishment of new policies in order to foster and support intrinsic motivation and self-determination. More specifically, as predicted by SDT, the more autonomous an individual’s motivation, the more it is observed to be associated with PEBs (Pelletier and Aitken, 2014). This autonomy or control can be fostered by providing individuals with information that is targeted in a manner to encourage them to alter their behaviours towards those that are more pro-environmental in a non-controlling manner (Pelletier and Sharp, 2008). This would include targeting messages in a way that best engages with individuals in a population focussing on intrinsic rather than extrinsic motives. A paper by Pelletier and Sharp (2008), based on principles of SDT, has outlined some strategies and methods they believe ensure that key messages will be transmitted in a way that fosters the internalization of behaviours. First off, people need to be made aware of the problems associated with carbon dioxide emissions in a manner that does not make them feel lost or hopeless. Such background information needs to be followed by clear and relatively easy actions that individuals can implement in their own lives in order to decrease their emissions. These message should be framed in a way that addresses intrinsic motives rather than extrinsic. One example would be to encourage the use of public transit systems in order to reduce your impact on the environment and to improve your health. By tailoring the message so that it focussed on the intrinsic gains one would receive rather than the extrinsic financial gains, the internalization of the behaviours is being fostered. As well, supportive, environmental-message framing has also been linked to positive spillover for pro-environmental behaviours (Steinhorst et al., 2015). In comparison, when messages are tailored to appeal to self-interest or monetary savings it can negatively impact the establishment of non-targeted PEBs (Steinhorst et al., 2015). It is clearly important to carefully plan how information is tailored and framed for citizens in order to foster the internalization of both targeted and non-targeted PEBs. 
	It is very evident that work needs to be done in the future to ensure that carbon tax analyses are greatly improved upon. This includes incorporating information on the individual into modelling exercises. As well, it is believed that there are great benefits to understanding the motivational orientation of individuals living in a population before the carbon tax is implemented. In this way, researchers and policy makers would be able to have a better understanding or at least make predictions on how successful the policy might be. Finally, there is clearly merit in taking the time to inform and tailor messages about the carbon tax legislation in a manner that focuses on intrinsic motivations. If the primary goal of a carbon tax is to reduce carbon emissions, individuals need to understand the practical choices they can make in order to reduce their impact. 
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	There are three main conclusions that can be drawn from this study. The first is that there are a number of differences between economics and psychology in regards to how they define, measure, understand, and apply concepts of motivation and study behavioural change. Secondly, there are very few studies on carbon taxes that actually focus on, or even attempt to measure the impact of carbon taxation systems on individual behaviour. Based on the selected countries and province, it appears that only one paper exists which actually attempts to demonstrate these effects. Finally, when behaviour was mentioned in papers it typically used economic definitions in order to explain behavioural change. 
	Based on these findings it is clear that more studies need to be undertaken, ex post, which are focussed on the impact of carbon taxes on human behaviours and motivation. Since it is believed that behavioural change is a requirement in order for humans to reduce their impact on the natural world it is now more crucial than ever to ensure that our new policies are going to be helpful in fostering long-lasting pro-environmental behavioural change. In order to achieve this, ideas and methods from psychology and economics need to be combined, allowing for the most thorough analysis of carbon taxes, using information from two fields that are well versed in the study and modeling of human behaviours. 
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