Why did Argentina and Uruguay decide to pursue a carbon tax? Fiscal reforms and explicit carbon prices
Abstract
Since 2014, carbon taxes have been spreading in South America. Counterintuitively, while they are primarily considered climate policies, their adoption has been largely driven by causes unrelated to the reduction of greenhouse gas emissions. The carbon tax policymaking literature has overlooked the causes that trigger the causal mechanisms for adopting carbon taxes, and has instead centered on parts of the causal mechanism. Focusing on the very beginning of the process, namely the causes triggering the decision to pursue carbon taxes in Argentina and Uruguay, this study both contributes to the carbon tax policymaking literature and to the burgeoning application of logical Bayesian analysis in qualitative studies. According to previous studies, the pursuit of carbon taxes inherently entails political challenges linked, among others, to its potential regressive impacts and effects on industries, which makes the sudden rise of carbon taxes in Argentina and Uruguay surprising. Based on 26 expert interviews and a desk review; the study applies a logical Bayesian analysis to study potential causes structured around mutually exclusive hypotheses consistent with the carbon tax policymaking literature. It shows that the causes for pursuing carbon taxes in Argentina and Uruguay are not primarily related to mitigation. Instead, Argentina conceived carbon taxation as part of a broader reform of its fiscal system; and Uruguay as a way to make explicit the already high implicit carbon price. 
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1. Introduction
Economic theory posits that carbon pricing policies such as carbon taxes seek to internalize a negative externality and address a market failure, in this case the harmful impact of greenhouse gas (GHG) emissions (Pigou, 1920). However, the political debate on carbon taxes addresses broader issues including trade, fiscal revenue, and competitiveness, among others. While the literature contends that some jurisdictions pursue carbon taxation for environmental purposes, green fiscal policies in developing countries may relate, at least at the outset, to other causes (Chan, 2015; Gilder et al., 2019; Ike, 2020; Karapin, 2020; Lo, 2013; Ryan et al., 2021; Spash et al., 2012). Different causes may trigger alternative policymaking trajectories. Depending on the cause, the process of designing and adopting a carbon tax can differ since the stakeholder constellations, interests, and decision-making rules may vary. This article delves into the origination of the policymaking process of carbon taxes in Argentina and Uruguay by disentangling causes from the causal mechanisms that they trigger and by shedding some light on the overlooked initiation of the formulation process. In the cases of Argentina and Uruguay’s transformation of a part of existing fuels taxes into carbon taxes[footnoteRef:1], the actual primary cause triggering a causal mechanism towards the adoption of carbon taxes differs from reducing GHG emissions, even if authorities’ public narratives reflect an environmental logic. [1:  In both jurisdictions the adopted policy was called CO2 tax, but for the sake of clarity, these are referred to as carbon taxes.] 

Why did Argentina and Uruguay decide to pursue a carbon tax? Both states transformed part of existing fuel taxes into carbon taxes while neutralizing the short-term fiscal burden on taxpayers, and shifted the tax base from liters to carbon content, which makes them explicit carbon taxes. Still, in Argentina’s fiscal reform bill (Article 145), the tax was conceived as additional for, among other fuels, natural gas, fuel oil, coke and coal, but gradually introducing them from 2020 to 2028 (Poder Ejecutivo Nacional, 2017). This preliminarily suggests that causes may be other than tackling GHG emissions. Broadly speaking, several challenges can explain the decisions not to pursue carbon taxes. For policymakers, other policy issues might be more prominent in the political debate (e.g. tackling inequality) compared to reducing GHG emissions, or they may perceive carbon taxation as unpopular, particularly in jurisdictions with high tax burdens. In light of these potential reasons not to pursue a carbon tax, the sudden emergence within months of carbon taxes in Argentina and Uruguay is surprising.
The study of carbon pricing is a burgeoning research area mainly analyzed in Europe and North America from different angles, including economics, and political science. Some economists focus on policy design and effectiveness (Chen, 2013; Filippini et al., 2016; Metcalf, 2021; Sumner et al., 2013). Other scholars concentrate on public acceptability (Carattini et al., 2018; Gevrek et al., 2015; Rotaris et al., 2018), and fairness (Hammerle et al., 2021; Povitkina et al., 2021; Sommer et al., 2022). Political scientists delve into carbon pricing policymaking (Copland, 2020; Dibley et al., 2020; Harrison, 2010; Ryan et al., 2021; Steinebach et al., 2020; Stevens, 2020). In South American countries, and more prominently in Mexico, the adoption of carbon taxes was favored by the role of presidential systems and the centralization of the budgetary process (Stevens, 2020). Despite a certain degree of consensus among scholars on several causal mechanisms for carbon tax adoption, the causes remain under-studied. Following an ontological deterministic understanding of causation, this article contributes to the literature by (1) identifying a set of potential causes for pursuing a carbon tax; and (2) leveraging the novel application of logical Bayesianism to test the gathered evidence against rival hypotheses. The Bayesian approach makes explicit what the researcher is doing, which strengthens claims about inferences and bolsters its transparency (Bennett et al., 2014).
This study shows that the emergence of carbon taxes in Argentina and Uruguay is mainly triggered by causes other than reducing GHG emissions or addressing a market failure. In Argentina, the carbon tax was conceived as part of a broader innovation in its fiscal system, including the streamlining of previous taxes on liquid fuels. In Uruguay, authorities recognized that a comparatively high implicit carbon price was already being paid and that it was necessary to make this effort explicit at the domestic and international levels. Fuel excise taxes are considered implicit carbon prices because the tax liability for a certain fuel increases proportionally to the use of the taxed fuel, and their rates are not explicitly linked to carbon content or GHG emissions (OECD, 2021). 
The next section reviews previous research addressing the policymaking of carbon taxes to derive three mutually exclusive hypotheses about potential causes. The research design section explains the case selection, the data collection approach, and the logical Bayesian analysis. Section four conducts the analysis that enables the contrasting of the gathered evidence against the hypotheses. Finally, the concluding section takes stock of the key findings and insights gained.
2. The multiple causes of carbon taxes
This study follows an ontological deterministic understanding of causation, which stems from the process tracing literature. This entails that the policymaking process is composed of a main cause that triggers a causal mechanism, which leads to an outcome. In line with this understanding of causation, this article focuses on the identification of the main cause for each case (Beach et al., 2019, p. 38). Previous studies adopting different understandings of causation have overlooked the role of the causes that trigger the causal mechanisms for adopting carbon taxes, and, mainly implicitly, have centered chiefly on components of the causal mechanism leading to their adoption. Scholars have reflected these causal mechanisms along three broad themes: mitigation, politics, and fiscal policy innovation. For the purpose of this paper, carbon taxes are understood as those taxes, levies and excise duties, applied upstream or downstream, that explicitly state a price on GHG emissions for which the rate can be linked to the carbon content of the fuel or GHG emissions (OECD, 2019; World Bank, 2020).
Different angles, mainly through qualitative approaches, have been taken to study the causal mechanisms and contextual conditions leading to adopting carbon taxes. A number of authors have considered a set of conditions such as trade dependency (Harrison, 2010; Steinebach et al., 2020), factors including climate commitments, and economic and fiscal crises (Harrison, 2013; Ryan et al., 2021; Skovgaard et al., 2019), and features comprising trust in the political system (Criqui et al., 2019). Similarly, other studies have focused on reporting stages, periods, events or the political economy of carbon taxes (Andersen, 2019; Criqui et al., 2019; Harrison, 2012, 2013; Sodero, 2011, 2015). Some studies have considered the role of co-benefits enabling carbon taxes (Baranzini et al., 2017; Dibley et al., 2020; Edenhofer et al., 2015); and triggers for adoption (Steinebach et al., 2020). 
Most studies on the adoption of carbon taxes have been qualitative and most researchers intended to recapitulate the development of the policy until its adoption through process tracing (Karapin, 2020; Ryan et al., 2021); action-network theory (Sodero, 2011, 2015); network and discourse analysis (Ortega Díaz et al., 2018); most-similar systems design comparative study (Dibley et al., 2020); and case study and resonance group approach (Stevens, 2020). Others conducted reviews or comparative analyses, including by chronologically reporting events in the form of narratives (Bubna-Litic et al., 2014; Criqui et al., 2019; Harrison, 2010, 2012; Karapin, 2020; Spash et al., 2012). Nevertheless, a small number of scholars relied on quantitative approaches (Ike, 2020; Murray et al., 2015; Skovgaard et al., 2019; Steinebach et al., 2020). 
Much of the literature emphasizes the influence of environmentally related causal mechanisms on the adoption of carbon taxes. For instance, Australia’s Clean Energy Plan, which included a CO2-equivalent tax, was aimed at meeting GHG emissions targets and penalizing polluting companies (Chan, 2015; Ike, 2020; Lo, 2013; Spash et al., 2012). Similarly, in light of struggles to achieve its Nationally Determined Contributions (NDC) under the Paris Agreement without the support from provinces, Canada decided to introduce a federal carbon tax to ensure that provinces meet their proportional obligations (Gilder et al., 2019). At the subnational scale, Karapin (2020) suggested that British Columbia’s carbon tax was part of a broader set of climate policies seeking to reach a GHG emission reduction target. In the case of Sweden, Higa et al. (2020) noted that the policy envisaged decreasing CO2 emissions, reducing fossil fuel consumption, and promoting technological innovation. In the case of developing countries, Gilder et al. (2019) argued that South Africa’s carbon tax intended to reduce the impact of climate change. In Mexico, besides the energy security target, the ruling administration had an explicit mandate to reduce GHG emissions (Dibley et al., 2020; Stevens, 2020). Contrasting previous accounts, other authors maintained that original drivers were not linked to reducing CO2 emissions (Markovič-Hribernik et al., 2006; Ryan et al., 2021).
Clustered under the umbrella of political aspects, the literature has also studied the adoption of carbon taxes by reflecting on jurisdiction’s institutional characteristics; policymakers’ advocacy activities; and jurisdiction’s interdependent relations. First, scholars noted a series of ripe political conditions enabling carbon taxation, including electoral systems with proportional representation (Andersen, 2019; Harrison, 2010); political parties actively advocating in favor of the tax (Andersen, 2019; Harrison, 2010; Sairinen, 2000); the presence of right-center majorities with the trust of the business community; and the influence of political structures empowering leaders of the party holding the majority of seats in Congress (Harrison, 2013). Second, politicians’ leadership or entrepreneurial activities were also identified as decisive to ensure the adoption of carbon taxes (Harrison, 2010, 2012, 2013). In the Canadian case, Harrison (2012) hinted that party leaders’ normative “good policy” motives triumphed over “good politics”. Finally, other researchers looking at interdependencies have found that concerns over competitive disadvantages on the global market are also influencing decision-making. Although alluding to carbon pricing policies more broadly, Steinebach et al. (2020) argued that governments opt for these policies when their closest trade partners and competitors also do it. 
The literature studying the role of carbon taxes within larger fiscal reforms focused particularly on fiscal stabilization. Studies have found that carbon taxes may be part of broader tax rate changes across the fiscal system, and contribute to an overall reduction in the total tax share of GDP (Andersen, 2019; Bubna-Litic et al., 2014; Criqui et al., 2019; Dibley et al., 2020; Klok, 2002; Ryan et al., 2021; Stevens, 2020). Others have linked the adoption of carbon taxes to the demand of increasing the national budget in light of declining revenues from other sources (Markovič-Hribernik et al., 2006); or to compensate budgetary constraints (Criqui et al., 2019). Consistent with studies arguing that fiscal revenue needs may motivate the emergence of mitigation policies, Dibley et al. (2020) suggested that governments might seek to use those resources for non-climate activities. Attention to the role of economic crises is still incipient and mostly used for contextual purposes. Skovgaard et al. (2019) introduced an underlying assumption that fiscal crises can increase the likelihood of adoption, while economic crises could have the opposite effect because these increase the sensitivity of economic sectors to higher taxes. 
Overall, these studies have characterized the carbon tax adoption process as driven by mitigation, political aspects, or fiscal policy shifts; and have come to different conclusions on what remains the dominant causal factor. Employing logical Bayesianism to determine which of these causes is dominant requires constructing mutually exclusive and exhaustive hypotheses from those causal factors. Put simply, only one of them must be true. Constructing mutually exclusive hypotheses is challenging when several causal factors can be at play at the same time. One approach to tackling this challenge consists of constructing all possible conjunctions of the original set of non-rival hypotheses. Considering the three causal factors that could trigger the decision to pursue a carbon tax: mitigation, politics, and fiscal shifts; eight logical combinations of mutually exclusive rivals can be formed. Although this approach guarantees mutually exclusive hypotheses, the number of hypotheses would be difficult to manage and would be constrained by the language and logical structure of the non-rival causal factor. Explaining these situations could be even harder when distinguishing between factors that interact or act independently but in parallel. In logical Bayesianism, leveraging mutually exclusive hypotheses is preferable to constructing a set of mutually exclusive rivals from a set of non-rival hypotheses. This study follows this recommendation to identify the main cause for pursuing carbon taxes in Argentina and Uruguay. Drawing from the carbon tax policymaking literature, I propose a reasonable and manageable set of plausible alternatives. In this endeavor, exclusivity is ensured by framing the three hypotheses as the main cause for pursuing carbon taxes (only one can be the main cause) (Table 1). On top of this, using decibels to confer confidence when working with qualitative data allows for asking how loud the evidence is speaking in favor of a given hypothesis vs. its rival (Fairfield et al., 2017; Fairfield et al., 2022).
Table 1: Hypotheses of causes for pursuing carbon taxes.
	Hypotheses
	Precedents

	Hm = Mitigation objectives and/or commitments are the main cause for pursuing a carbon tax. 
	Australia, Canada, Denmark, and South Africa.

	Hp = Political aspects, including jurisdiction’s interdependent relations and policymakers’ activities, are the main cause for pursuing a carbon tax.
	Argentina, British Columbia, and global sample (Steinebach, 2021).

	Hfp = Fiscal policy shifts and innovations, including during times of economic prosperity or economic downturns, are the main cause for pursuing a carbon tax. 
	Colombia and Mexico.


3. Research Design and Methods
Unlike frequentism, where the population and a random sampling procedure are specified to select cases, the Bayesian perspective on case selection is guided by an information-theoretic goal of selecting cases that can discern between rival hypotheses and maximize information to improve our understanding of them. Since foreseeing evidentiary outcomes in advance is unattainable, formally maximizing expected information is impossible. Instead, selecting promising cases based on intuition and preliminary knowledge can provide a viable alternative. Differing from the most/less-likely case selection logic, Bayesianism subscribes to the information-theoretic definition of crucial cases as those likely to make a valuable contribution to causal inference (Brady et al., 2010, p. 323). Ultimately, scholars have argued that it is possible to learn from virtually any case, and that once the evidence is collected, whatever rationale for selecting cases becomes irrelevant to inference (Fairfield et al., 2022). 
The carbon tax policymaking processes in Argentina and Uruguay served as crucial cases to provide valuable contributions from a developing country perspective and discriminate between hypotheses. While the prior knowledge to construct the hypotheses was mainly based on studies of developed countries, I extend the analysis to developing countries to generate new knowledge and refine the hypotheses. Preliminary knowledge of the few developing countries with carbon taxes was limited to select cases on that basis. Preliminary information on Argentina and Uruguay’s carbon taxes (e.g., bill submitted to parliament) confirmed them as rich “crucial” cases with an anticipated weight of evidence in favor of whichever hypothesis under consideration. What is more, as a proxy for expected information gain, I knew that I had extensive access to primary and secondary sources. I addressed two cases in parallel to ensure greater chances of uncovering discriminating evidence supporting alternative hypotheses; evidence equifinality at the level of causes; and contribute to the burgeoning application of logical Bayesianism in qualitative research by showing the implications for interpreting results of placing discriminatory evidence first or last (see section 4). At last, Bayesianism is underpinned by an iterative dialogue with the data to continuously refine hypotheses as new information is acquired. Accordingly, new cases can be added in future research (Fairfield et al., 2022).
This study is based on different sources—mainly interviews, and desk research—to identify the main causes for pursuing carbon taxes. Interviews, which were carried out between 2021 and 2022, were targeted to ministries involved in carbon pricing policymaking such as ministries of economy, environment, energy, and industry. Alternative views were also reflected by interviewing representatives from civil society and members of parliament. A snowball sampling approach served to reach out to all the relevant stakeholders. The desk review primarily considered newspapers articles, bills, laws, and government reports. Moreover, this research pseudonymized interviewees’ names and identifiers, which is particularly relevant to maintaining the anonymity of participants in jurisdictions with emerging or narrow carbon pricing policy landscapes such as those in Argentina and Uruguay.
In Argentina, the first step taken was to contact the most prominent domestic actors in the climate policy sphere at the director level, during the administration when the policy was formulated and adopted. Through the snowball sampling approach, these directors, who were also the first interviewees, provided an exhaustive list of potential stakeholders and facilitated further conversations with representatives from the Ministry of Economy, stakeholders steering the policymaking process. The list was further reinforced by perusing public reports disclosing names of officials involved in carbon pricing policymaking. In this vein, 15 semi-structured interviews were conducted for this case, mostly with members of the executive branch and the ruling party, but also with representatives from parliament, civil society, and trade unions. 
Emulating the approach taken in Argentina, in Uruguay the first step was to contact relevant directors involved in climate policy. This produced an initial list of actors involved in the process. In light of Uruguay’s narrow climate policy landscape, the first interviews were held with policy entrepreneurs[footnoteRef:2] and other stakeholders involved in the policy design, including from ministries of economy, environment, and industry. Ultimately, 11 semi-structured interviews were conducted in Uruguay, which echoed, according to the snowball sampling approach, the voices of those who were involved in designing and advancing this proposal. These even included more than one member from the same team or ministry to assess sources’ recollections. Other networks of actors, including civil society, parliament, and the private sector were actively pursued without success. Nevertheless, interviewees confirmed that these sectors did not play a role, especially at the early stages of the policy. In this case, interviewees’ recollections were particularly fresh because interviews were carried out within days of the adoption of the policy. [2:  Resourceful individuals or corporate actors softening up policy alternatives, facilitating agreements, and swaying policy-makers utility calculations, including by using strategies; while waiting for a window of opportunity to push their pet solution (Kingdon, 2011, p. 179; Zahariadis, 2007, 2008).] 

Making causal inference about a single case entails assuming an ontological deterministic understanding of causation, and a probabilistic epistemology based on Bayesian logic. Unlike a probabilistic account that perceives a cause as something that makes an effect more or less probable (Illari et al., 2014), the former recognizes that “in a given case, an outcome has occurred for a reason” (Beach et al., 2019, pp. 15-16). Hence, it allows separating the cause from the causal mechanisms that it triggers and that links it to an outcome within a case. The latter is a non-frequentist form of reasoning that conceives probability as a degree of belief in a causal relationship based on certain knowledge and quality of evidence (Fairfield et al., 2017, 2019). Instead of applying Bayes’ rule in mathematical terms, this article builds on previous efforts to move towards applying a logical Bayesian analysis in small-N qualitative research (Fairfield et al., 2017, 2019). This type of application “seeks to represent the rational degree of belief that we should hold in propositions given the information we possess, independently of whims, hopes, or personal predilections” (Fairfield et al., 2017, p. 2).
The logical Bayesian analysis was applied in three steps. First, in the absence of significant precedents favoring a particular hypothesis, a series of mutually exclusive hypotheses with equal prior probabilities were proposed (Eva, 2019). Second, the parsing of information, which can be as fine or coarse as deemed appropriate, was intended to generate manageable pieces that could facilitate reasoning about the likelihood of alternative hypotheses. Observations that appeared to favor different hypotheses or information obtained from sources with contrasting views were treated as separate pieces of evidence. Alternatively, if observations from similar sources (e.g. policymakers from the same ministry), or even different types (e.g. interviews, newspaper articles, or congressional archives), told a compatible story, were clustered together. Finally, after parsing the evidence, its inferential power was assessed by asking how much certain evidence increases or reduces confidence of one hypothesis vs its rival (Fairfield et al., 2017). This was performed by mentally inhabiting the world of the hypothesis (Hunter, 1984), which entails asking how surprising (low probability) or expected (high probability) would a certain evidence be under each hypotheses (Fairfield et al., 2017); by weighing the evidence based on a logarithmic scale with an analogy to sound decibels (dB); and by judging sources’ credibility and level of involvement in the process. These last two points are further unpacked in the following paragraphs. In order to address some limitations such as quantifying likelihoods with objectivity, and working with mutually exclusive hypotheses that could operate simultaneously in the real world (Fairfield et al., 2017), the Appendix I provides details behind the rationale of reordering the sequence of evidence and conducts a sensitivity analysis to assess how much conclusions depend on the selection of priors and likelihood ratios.
Recognizing the debates around the potential ambiguity in conveying probability and making inferences through verbal phrases (Bennett et al., 2015, p. 297), this application demonstrates that employing the decibel scale helped enhance consistency, leverage intuition, and communicate the degrees of belief more effectively. This analogy considers 5 dB as barely noticeable, increasing it to 10 dB as twice as loud, 20 dB as four times as loud, and so on. In this line, the minimum acoustic level is 3 dB and a piece of evidence is considered decisive when it strongly favors one hypothesis vs its rival by 30 dB. After estimating the weight of each evidence for each pair of hypotheses in dBs, the net weight of evidence of the collective evidence was calculated to update our confidence (Fairfield et al., 2017) (see Appendix I). 
Logical Bayesianism recognizes that sources may misremember, misinterpret, or distort facts to fit their interests (Fairfield et al., 2022). In this vein, when dealing with testimonial evidence, I assessed the sources’ knowledgeability and motivations to reinforce or distort the truth under a particular hypothesis (Fairfield et al., 2017), and (2) their level of involvement in the policymaking process. First, the scholarship recognizes that stakeholders may have instrumental motives to convince the researcher about certain explanations and thus favor one over others (Bennett et al., 2014). Social psychologists argue that declarations are more convincing when sources provide a version contrary to his or her instrumental goals (Bennett et al., 2014). A policy entrepreneur acknowledging that a carbon tax was not originally conceived as a way to reduce emissions represents a situation when a source may go against its instrumental goal of justifying the carbon tax in terms of emission reduction ambitions. Second, considering stakeholders’ level of involvement in the policymaking process is useful to distinguish between decision-makers and observers. In comprehensive fiscal reforms with crosscutting effects across sectors, several ministries are likely to intercede in the formulation process. However, ministries of economy or the leading executive figure (e.g., presidents), in many cases entitled to kick-off the process, decide who participates and to what extent, and what ends up being submitted to parliament; can be more or less welcoming to external inputs. 
With the purpose of clarifying how the analogy to sound is applied to analyze evidence and confidence in hypotheses, I illustrate two hypothetical scenarios. First, when several governing-coalition informants from leading and supporting ministries point to a cause contrary to their instrumental goals, the evidence was allocated under the favored hypothesis equivalent to a noisy restaurant (70 dBs) or even noisier if one of the sources was a policy entrepreneur. This assessment also differentiated between what a policy entrepreneur declared in a newspaper article directed to the public; in parliament where they may have to sell the policy by alluding to environmental or other co-benefits; and in a pseudonymized interview where they may feel free to express their thoughts. Declarations in interviews were weighted “noisier” than those in public settings. I also recognized that policymakers' recollections of the process could fade over the years. This is the value added of the Uruguayan case where interviews started a few weeks after the policy was adopted. Second, when governing-coalition informants from ministries with a secondary role in the fiscal policy subsystem point to a cause consistent with their portfolio (e.g., stakeholders working on international affairs → Hp) and acknowledge not being actively part of the formulation of the policy, an assignment lower than a 45 dBs was granted under the favored hypothesis.
Table 2: Sound levels (dB). Source: Fairfield et al. (2017).
	10
	Adult hearing threshold; rustling leaves, pin-drop

	20-25
	Whisper

	30
	Quiet bedroom or library, ticking watch

	45
	Sufficient to wake a sleeping person

	50
	Moderate rainstorm

	60
	Typical conversation

	70
	Noisy restaurant, common TV level

	80
	Busy curbside, alarm clock

	90
	Passing diesel truck or motorcycle

	100
	Dance club, construction site

	115
	Rock concert, baby screaming


4. Results: Identifying the causes for pursuing a carbon tax in Argentina and Uruguay
The cause triggering the decision to pursue a carbon tax in Argentina and Uruguay is consistent with the fiscal policy shifts (Hfp) and politics hypotheses (Hp) respectively. This section contrasts the parsed evidence (E1:En) against the three equally plausible hypotheses in each case. In some cases, the pieces of evidence are conditioned on previously incorporated evidence when these reflect logical dependencies between propositions. Independent sources of evidence provide different information, hence knowing evidence 1 does not make evidence 2 any more or less likely under either of the rival hypotheses. Instead, two sources of evidence are logically dependent when they favor the same hypothesis for similar reasons and knowing evidence 1 makes evidence 2 more likely under a given hypothesis (Fairfield et al., 2022). The analysis also considers sources’ potential biases and instrumental incentives. Since this logical Bayesian analysis intends to identify the main cause, only those pieces of evidence that could speak to that instance of the policymaking process are included. Evidence clearly exceeding the initial stage of the policy process, for example Argentina’s carbon tax formulation process whereby the tax rate was lowered from USD 25 tnCO2e to 5 tnCO2e, surpasses the scope of this analysis. To show the implications in the interpretation of results of changing the order in which the discriminating evidence with greater inferential weight is placed, this decisive evidence is placed first in Argentina’s case and last in Uruguay’ case. The referenced measures served to minimize the unavoidable dose of arbitrariness when assigning numerical values to probabilities. After all, assessing pieces of evidence against alternative hypotheses enhances the communication of degrees of belief, strengthen claims about inferences and bolster its transparency.
4.1.1 The art of streamlining liquid fuel taxes in Argentina
E1: Governing-coalition informant indicated that in the context of a comprehensive fiscal reform [in 2017], carbon taxation was perceived as a logical feature to include, among other innovations. Likewise, one of the tenets of the fiscal reform entailed moving towards a more equitable, efficient and modern tax system.
E1 strongly favors Hfp by contending that a carbon tax was a logical feature to include in a comprehensive fiscal reform in 2017, among other features such as taxation of sugary drinks and alcohol. Bearing in mind the source knowledgeability and close involvement in fiscal policymaking, the likelihood of E1 being true under Hfp yields a weight of evidence of 70 dB.
E1 is less plausible under the alternative hypotheses. Regarding Hm, if a carbon tax is conceived as an instrument worth having in a fiscal reform, it means that the policy entrepreneur (Ministry of Economy and Public Finance) in charge of advancing the idea recognizes the challenges posed by climate change. In any case, E1 does not directly respond to mitigation objectives or commitments. Therefore, the weight of evidence assigned is 10 dB. Alternatively, in a world where Hp is true, E1 seems implausible as the main cause because it is linked to modernizing the tax system, hence accounting for 3 dB.
E2: Governing-coalition informant indicated that in light of the myriad of public programs implicitly putting different CO2 prices, an explicit carbon tax was deemed as an organizing measure. In light of the role of fossil fuels in causing climate change and Argentina's international commitments, the fiscal reform Bill’s narrative explained the introduction of the carbon tax as a way to address this market failure.
E2, which is logically dependent on E1, combines pieces of information from an informant and the fiscal refom bill. Both sources reflect the environmental logic behind the carbon tax, but without pondering its role as the main cause. As such, E2 favors Hm by representing the policy entrepreneurs’ utility calculations when assessing the benefits of carbon taxation. Considering its logical dependence on E1’s argument, the possibility of E2 being true under Hm accounts for 45 dB.
The alternatives are less likely. The environmental narrative depicted in E2 would be surprising as the main cause under Hp (3 dB). As per Hfp, the reference to other environmental programs with multiple implicit carbon prices suggests a holistic view of climate change policymaking, hence rendering E2 slightly plausible under a hypothesis consistent with policy innovation (10 dB). 
E3: The Fiscal Reform Bill reflected that the implementation of the carbon tax should partially replace the taxes currently in force, so that the tax pressure would remain constant. Informants from executive and legislative branches reinforced this objective. While envisioning a lowering of the tax rate in forthcoming negotiations, Governing-coalition informants indicated that the initial envisaged carbon price [USD 25 tnCO2e] would have reported a low percentage of additional revenue. The same Bill, and pondered by informants, also introduced a schedule for gradually charging sources not previously taxed by pre-existing fuel taxes. This was particularly relevant for natural gas.
E3, which is logically dependent on previous evidence, integrates several pieces of evidence stemming from the fiscal reform bill and interviewees’ declarations. In this vein, E3 primarily favors Hm where the policy entrepreneurs intended to design a carbon tax with environmental integrity to the extent that the perceived political economy allowed for it. In particular, the initial conceptualization sought to expand the tax base of fuels that were included in the pre-existing taxes, and contemplated additional but small revenue. The challenging economic circumstances and limited scope of action within the broader fiscal reform precluded greater ambition in the short term but envisaged an increase of its mitigation potential over time. Considering its logical dependence on previous evidence, and the source’s knowledgeability and close involvement in fiscal policymaking, E3 under Hm yields 45 dB. 
E3 is less likely under alternative hypotheses. It provides a glimpse of policy entrepreneurs’ reactions to what was perceived as an ill-designed fuels tax system. Even with the clear limitation of keeping the tax pressure constant, changes reflected in the fiscal reform bill, subsequent reports, and informants accounts reflect shifts in the accounting methodology from liters to CO2 equivalent and taxation of additional sources of GHG emissions. This can be interpreted as a homologation with the international norm on carbon pricing and economic theory. Whereas E3 is conceivable under Hfp, the weight of evidence accounts for 10 dB due to this indirect interpretation. Under Hp, E3 is incompatible (3 dB).
E4: Governing-coalition informants, with more and less active participation in fiscal policymaking, and a civil society representative indicated that they interpreted the carbon tax as a part of the requirements to access the Organisation for Economic Co-operation and Development (OECD). An economic survey from the OECD launched in July 2017 signaled the possibility of increasing environmentally related taxes in Argentina.
Two sources of evidence have been aggregated to understand the political environment during Argentina’s accession process to the OECD. This was an issue on top of the ruling administration’s agenda and, given the numerous environmental requirements, triggered the necessity to homologate many policies to OECD standards. Although not as part of official accession requirements, the OECD did note this possibility to elevate Argentina’s environmentally related taxes closer to OECD standards (OECD, 2017). E4 is not logically attached to other pieces of evidence because it was mainly raised by informants from ministries with a supporting role in fiscal policy and not directly involved in the formulation of the carbon tax.
E4 mainly favors Hp by alluding to an interdependent relation of Argentina with an international organization when deciding to pursue the carbon tax. When assessing E4, two clarifications are in order. First, despite the plethora of interviewees referring to OECD linkages, these were not actively involved in the formulation of fiscal policies. Second, the economic survey that represents the only indirect hint in writing to consider environmentally related taxes in Argentina was first discussed in May 2017 and published in July 2017. This timeline slightly coincides with the background research on carbon taxation conducted by policy entrepreneurs during the second trimester of 2017. In this scenario, the weight of evidence under Hp yields 45 dB.
E4 is less plausible for the alternatives. Similarly to E3, homologating policies with the OECD was perceived as improving public policies. In this vein, E4 is plausible under Hfp if considered as a policy innovation (10 dB). Despite previous evidence, it is judged as unlikely under Hm (3 dB). 
E5: Governing-coalition informant, supported by a report disclosed by the Secretariat of Economic Policy, indicated that the Minister of Energy requested the introduction of a price regulator to adjust to changes in oil prices or the exchange rate. In consonance with this request, entrepreneurs shifted the existing ad-valorem tax into a fixed amount tax, including the carbon tax component. Another governing-coalition informant noted that policy entrepreneurs’ intended to make this adjustment before the request from the Minister of Energy.
E5 aggregates two pieces of evidence into one since it illustrates the interaction between policy entrepreneurs at the Ministry of Economy and the Minister of Energy. This evidence refers to the broader fuels tax reform, not exclusively the carbon tax. This piece of evidence is logically dependent on E1:E3.
E5 mostly favors Hfp. The broader change to fuel taxes is consistent with the Minister of Energy’s request, but was already part of the policy entrepreneurs’ technical considerations. As such, considering sources’ knowledgeability and involvement in fiscal policy, and E5’s logical dependence on previous evidence, the weight of evidence under Hfp is 50 dB. Contrarily, since Hm and Hp are doubtful under E5, the likelihood in both cases is limited (3 dB). 
E6: Governing-coalition informant indicated that the original intention of establishing a tax rate of USD 25 tnCO2e was to have the most ambitious carbon tax of the region. 
E6 clearly favors Hp by alluding to policy entrepreneurs’ intent to frame Argentina as a jurisdiction advancing an ambitious carbon tax. Nonetheless, considering logical dependence with previous evidence challenging this hypothesis, its weight of evidence is 20 dB. As per Hm, although ambition may or may not translate into greater mitigation, in 2017 introducing a carbon tax of USD 25 was comparatively high for a developing country. In light of previous evidence casting doubts on the environmental rationale of this instrument, E6 is true under Hm by a cautious 10 dB. Finally, E6 is less likely in a world of Hfp (3 dB). 
4.1.2 Summary of Argentina
This case displays decisive evidence to validate Hfp relative to the leading alternative (Hm) by 37 dB. Appendix I further describes the logical dependence and the net weight of evidence. E1 provides credible evidence and is logically dependent on subsequent pieces of evidence, hence conservatively penalizing alternative explanations. Consistently with a broader revamping of Argentina’s fiscal system, the main cause for pursuing carbon taxation was streamlining the existing fuels tax structure. Any innovation in the field of carbon taxation inherently entails adding an environmental rationale, even if this is minor. In this line, policy entrepreneurs initially envisaged changes with positive environmental effects such as adding new fuels and gradually increasing the tax rate for some fuels, hence explaining the evidence supporting Hm. During this time, the ruling administration was looking to “reinsert Argentina in the world”, for instance, by starting the process of accession to the OECD. Regardless, there is not enough evidence to envisage Hp as the main cause.
4.2.1 The art of putting an explicit price on carbon in Uruguay
E1: Informants explained that a part of the internal specific tax called IMESI (taxing gasoline and liters’ based) was transformed into a tax based on tons of CO2 in the context of political and economic constraints to raise the tax burden. This was echoed by newspapers such as “El País[footnoteRef:3]”, even by citing the Minister of Economy and Finance, and “La Diaria[footnoteRef:4]”. [3:  July, 20 2021]  [4:  January, 6 2022] 

E1 mainly favors Hp. Authorities’ decision to change part of IMESI’s accountability method, as well as its name amid political and economic constraints is consistent with a scenario in which introducing an explicit carbon price was deemed advantageous. Accordingly, the likelihood of E1 being true under Hp is 30 dB. 
E1 is less likely but possible for the alternative hypotheses. On the one hand, it glimpses a world in which mitigation is relevant. Changing the label and its accountability hints the authorities’ interest in sending a signal and making fuels’ environmental externalities visible. At the same time, the clarification that revenues will not be increased indicates that, in the short term, a price signal to reduce further emissions is not pursued. Under this scenario, the possibility of E1 being true under Hm accounts for 10 dB. On the other hand, revenue generation was beyond the scope of what was possible. Still, assuming that carbon taxation is perceived as a technical innovation, E1 is feasible under Hfp. This can be conceived in light of the Coalition of Finance Ministers launched in the context of a World Bank and International Monetary Fund’s meeting. Even within the scope of this interpretation, the likelihood of E1 being true under Hfp is low (10 dB).
E2: Governing-party informants told the investigator that, in consonance with a campaign promise and triggered by a law of urgent consideration, the incumbent administration intended to improve competitiveness of fuel prices and one of the measures to achieve this was the elimination of biodiesel and bioethanol from the fuels’ mix to make it cheaper. Since such a measure would have been in conflict with Uruguay’s NDC, the carbon tax emerged as a way to partially offset the increase of emissions from the change in the fuels mix. This rationale is supported by a report submitted by the Executive Branch to the General Assembly of Uruguay[footnoteRef:5]. Mainstream newspapers such as “El Observador[footnoteRef:6]”, “La Diaria[footnoteRef:7]”, and specialized newspapers such as “Surtidores[footnoteRef:8]” echoed this report and cited the Ministers of Economy and Finance; and Environment.  [5:  March, 3 2021.]  [6:  March, 22 2021; January, 5 2022.]  [7:  February, 3 2021; February, 17 2021; July, 1 2021.]  [8:  February, 18 2021.] 

E2, which is logically dependent on E1, clusters a broad variety of sources including informants, official documents, and newspapers, some even citing Ministers. This narrative glimpses a synergic relation among some policies introduced as part of a broader policy package (Omnibus Bill).
E2 is equally probable across hypotheses. First, the offsetting role of carbon taxation favors E1 being possible under Hm. Nevertheless, if considering the goal of reducing overall fuel prices and E1’s interpretation, the expected environmental effect is debatable. Therefore, a cautious weight of evidence of 10 dB is granted. Second, informants were adamant in reflecting the concerns of Uruguayan stakeholders regarding the scenario of contradicting their NDC. In this sense, carbon taxation serves as a tool to keep their NDC’s overall credibility. Assuming this point, a conservative acoustic sound of 10 dB is assigned under Hp. Finally, piggybacking on E1’s logic, this synergic relation between instruments responds to an innovation logic as represented by Hfp (10 dB).
E3: A parliamentary document delving into the justifications of the Bill expressed the benefits of carbon taxation to anticipate future consequences stemming from the [European Union’s] carbon border adjustment mechanism. A Governing-coalition informant reinforced this idea.
This piece of evidence is logically dependent on prior evidence and combines insights from a parliamentary document and an informant account. Both sources mentioned the trade connection in light of a broader set of benefits linked to carbon taxation. E3 mainly favors Hp since it relates to a world in which interdependent relations play a role in the decision to pursue a carbon tax. Accordingly, a weight of evidence of 30 dB is assigned under Hp.
E3 seems less plausible under the alternatives. This strategic vision of proactively anticipating external effects is consistent with a world in which Hfp is true, although less likely than Hp. Hence, a weight of evidence of 10 dB is assigned. Lastly, E3 is incompatible under Hm (3 dB).
E4: A report submitted by the Executive Branch to the General Assembly of Uruguay suggested shifting the tax rates on fuels of the IMESI and the Value-Added Tax (VAT) to a tax on CO2 emissions as a way to compensate emissions. This was echoed by newspapers like “El País[footnoteRef:9]”, “El Observador[footnoteRef:10]”, “La Diaria[footnoteRef:11]” and specialized newspapers like “Surtidores[footnoteRef:12]”. Due to technical challenges and potential impacts on industries, informants told the investigator that the VAT was later excluded from consideration.  [9:  February, 14 2021; February, 15 2021.]  [10:  March, 22 2021; February, 3 2021.]  [11:  February, 3 2021.]  [12:  February, 18 2021.] 

E4, which is logically dependent on previous evidence, could have been integrated to E2 but was isolated to consider the effect of the original tax base. Besides the offsetting role envisaged by E2, E4 focuses on the initial intention of having a broader tax base, which was later discarded. 
This proposal from the executive branch of shifting both the VAT and IMESI into a carbon tax mostly favors Hm. This entails moving from a logic of revenue generation towards addressing an externality. Although the VAT was later excluded due to technical challenges, this implies that the executive branch intended to offset the additional GHG emissions from the change allowed in the mix of biofuels. Since in light of previous evidence Hm seems a plausible hypothesis, penalizations are not included, and a weight of evidence of 30 dB is granted.
E4 is less likely under Hfp and Hp. In the case of Hfp, even though revenue generation was not expected, shifting taxation from a revenue logic towards addressing externalities implicitly entails policy innovation. In this vein, a cautious weight of evidence of 10 dB is granted. In a world in which Hp is true, E4 would be surprising (3 dB). 
E5: Governing-coalition informants and a parliamentary document indicated that upon recognizing that Uruguay was implicitly and substantially taxing carbon through an internal specific tax (IMESI) on gasoline with a tax base expressed in liters, it was decided to transform part of the IMESI into an explicit carbon tax in order to be recognized among those jurisdictions explicitly taxing emissions... From a policy cycle perspective, informants noted that this was an independent process from later synergic policies like the elimination of biodiesel and bioethanol from the fuels’ mix. 
E5 is the most decisive evidence. It combines insights from informants as well as evidence stemming from parliamentary documents. Even though this evidence is logically dependent, previous evidence has little upward effect on its likelihood. In other words, even though until now Hm is more likely than Hp, the decisiveness of this evidence counteracts potential penalization effects from previous evidence.
E5 clearly favors Hp by reflecting authorities’ interest in crystallizing Uruguay’s efforts to put a price on emissions and be recognized internationally. Since informants and the parliamentary document echo the same narrative, and the idea runs counter to the informant’s interest, risks of instrumental incentives or biases from the testimony are minimal. The acknowledgment that Uruguay had high fuel prices and that it was not being recognized due to the way that it was labeled, was the trigger for deciding to pursue a carbon tax. Accordingly, the likelihood of E5 being true under Hp yields a weight of evidence of 70 dB.
This evidence is less plausible under the alternative hypotheses. First, in order to assess E5 in light of Hm, it is necessary to assume that introducing a carbon tax mainly responds to mitigation ambitions. This evidence represents the cost-benefit analysis of introducing the carbon tax, including the environmental component. Nonetheless, it is not the main cause. Consequently, the likelihood of E1 being true under Hm is 10 dB. Second, in a world in which Hfp is true, fiscal policy reform, including economic needs, should be the main cause to pursue a carbon tax. However, this seems unlikely because E1 explicitly disassociates the origins of the carbon tax from other policy interventions (3 dB).
4.2.2 Summary of Uruguay
Uruguay’s carbon tax case displays convincing evidence to validate Hp relative to the leading alternative (Hm) by 80 dB. Appendix I further describes the logical dependence and the net weight of evidence. This case takes an alternative path by placing the most strongly decisive piece of evidence last. If included first, as in the sensitivity analysis (Appendix I), it penalizes subsequent evidence but its likelihood is similar. In this vein, the main cause triggering the decision to pursue a carbon tax in Uruguay was gaining international recognition and making explicit the high tax burden of fuels in the country. The mitigation narrative is still prominent but is not the main cause. This is linked to a campaign promise of not raising taxes but also in light of challenging macroeconomic circumstances. However, when analyzing the Omnibus Bill, the carbon tax was framed as a policy to offset other measures increasing emissions like the elimination of the obligation to mix biofuels. This is why, if considering solely the official parliamentary documents, Hm could have turned into the most likely hypothesis.
5. Conclusions
This study shows that carbon taxes in Argentina and Uruguay were triggered by different causes, highlighting the equifinality of explaining carbon tax adoption. Argentina’s carbon tax was originated as part of a broader reform of its fiscal system, including the streamlining of previous taxes on liquid fuels. The carbon tax was perceived as a reasonable feature to include in a fiscal reform, among other innovations. In Uruguay, the carbon tax emerged as a way to make explicit the already high implicit price of carbon. In both cases, sources reflected other objectives that are connected to the way the policy is framed or linked to other synergistic policies. Instead of the actual cause for pursuing a carbon tax, these explanations represent part of the causal mechanism. This is visible in Uruguay where the carbon tax was later framed as a way to offset the additional GHG emissions from the change in the mix of biofuels, or Argentina where it was also envisaged as a price regulator to adjust to changes in oil prices.
The logical Bayesian analysis was instrumental to enhance consistency, leverage intuition, and communicate the degrees of belief more effectively. First, the analogy of sound decibels helped train intuition to reach more rigorous conclusions. Second, contrasting the most salient evidence against deductively informed alternative hypotheses strengthened claims about inferences, and reduced potential subjective decisions by laying all the claims on the table. Third, weighing sources’ credibility according to their involvement in policy formulation and decision making helped explain biases and instrumental incentives. Finally, this method also allowed for disentangling the most plausible cause from causal mechanisms and contextual conditions. A natural progression of this application is to leverage process tracing to link the causes with the outcome, through an unpacked causal mechanism, and to fully account for the contextual conditions in which the policy process took place. 
This study contributes to the scholarship studying carbon tax policymaking in Latin America by delving into actual (non-environmental) causes for pursuing carbon taxes, and by shedding light on overlooked ways to initiate the formulation process. Recognizing that scholars do not always identify the starting point of the policymaking process, this contribution takes a closer look at the moment when the option of formulating a carbon tax first emerged. These results also echo the few studies noting that environmental goals were not initially prominent, but were instead considered as the policy progressed. Identifying the main causes helped to understand the dominant role of ministries of economy, where informed bureaucrats introduced the idea of the carbon tax and had control over the process. This alternative origination pathway differs from other studies signaling the prominence of legislative branches, and highlighting the role of politicians as the main promoters. 
These findings also have policy implications for cases where carbon taxation is embedded within broader reforms. Given that, as taxes, these fall within the turf of ministries of economy, which usually have a broader perspective beyond environmental goals, carbon taxes may be initially triggered by causes linked to political calculations to obtain benefits or upgrading the fiscal system. It is up to savvy bureaucrats or politicians to seize this opportunity to enhance the mitigation component in subsequent parts of the causal mechanism, or even aspire to modify it in subsequent reforms.
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