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Part II: The Carbon Tax System 

The Carbon Tax: An Overview 

Carbon taxes are a form of tax levied on the carbon dioxide released from the burn-

ing of fossil fuels. This form of carbon pricing is in place in many European countries such as 

the Netherlands, all Scandinavian countries, and the United Kingdom. In North America, car-

bon taxes have been implemented in the state of California, and the provinces of British Co-

lumbia and of Québec. The other type of regulating mechanism for emissions is the cap and 

trade, of which the largest is the European Union's Emissions Trading Scheme, which has 

been in place since 2005. In a cap and trade, the government sets a cap on the amount of emis-

sions that can be released by industry or another sector (see discussion on upstream vs down-

stream). Through an auction process, the government then distributes emission permits to 

industry members. Firms that have taken measures to reduce emissions and have not exceeded 

their quota can sell their excess permits to other firms that have already passed their limit. 

 A carbon tax consists of several key components: the tax rate, the tax base and how 
the revenues are used. Ideally, the tax rate, per metric ton of CO2, should be equal to the mar-
ginal cost incurred from the release of one metric ton of CO2. A literature review conducted 
by the International Panel for Climate Change’s Working Group II in their 2007 report esti-
mates the average optimal tax rate for the year 2005 to be $12 per metric ton of CO2; how-
ever, the estimates in the literature have a range from $3-$95 per metric ton of CO2. These 
numbers differ so greatly due to the uncertainty in marginal cost estimates that arises primarily 
from attempting to quantify the effects of CO2 emissions. In reality, the rate set by govern-
ments varies widely as well, from US $0.045/metric ton of CO2 in California to US $105/
metric ton of CO2 in Sweden (though the rate for industry is much lower, at US $23/metric 
ton of CO2). In the case of Québec, the tax rate is CDN $3.50 per metric ton of CO2, while in 
B.C., the rate started at CDN $10 per metric ton of CO2 in 2008 and increased annually by 
five dollars until July 2012, when it hit CDN $30/metric ton of CO2.  
 

The government must also determine the tax base, or in other words, which products and 

industries should be subject to the tax. Most carbon taxes cover the use of natural gas, coal, 

and gasoline; diesel and liquefied petroleum, however, are not commonly included in the tax 

base. The two following points should be taken into consideration as well: first, whether firms 

should be exempt from the carbon price if they are in competition with foreign firms who are 

not taxed, and second, if the tax should be placed upstream or downstream from the point 

where emissions are released. Metcalf and Weisbach (2009) argue that taxing upstream would 

make the administration of the tax much more efficient than that of a downstream tax, which 
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would require keeping track of many more firms and consumers. Further, Metcalf and Weisbach 

refute the common argument against upstream taxing, that the taxes are not visible enough to 

consumers, by pointing out that consumers will surely feel the effects of the tax through price 

increases set by the firm. 

The Economics of Upstream versus Downstream Regulation 

 A major factor in the choice of carbon pricing system is the point of regulation. More 

specifically, system designers have to choose which of the players in the carbon fuel supply 

chain will be responsible for compliance with the cap or for paying the tax.  

If we consider the case of vehicle emissions as an example, a typical supply chain be-

gins with the extraction of the crude oil, either domestically or abroad. This first vertical seg-

ment, which typically involves large oil companies, represents a first potential point of regula-

tion. In the second vertical segment, this raw material is transported by pipeline or by tanker to 

the oil refinery –the third vertical segment – where it is refined before being transported again 

to the fourth segment: a wholesale rack. The fifth vertical segment involves further transporta-

tion to a gasoline station where it is purchased by consumers. This sixth and final segment, 

whereby consumers burn the gasoline to power their vehicles, is typically associated with the 

greatest pollution levels, but emissions associated with any stage in the supply chain are likely 

candidates for regulation. Other fossil fuel supply chains may have many more segments. The 

point of regulation chosen will determine if the system in question becomes an upstream, a 

downstream, or – more seldom – a midstream system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
1.Metcalf and Weisbach. “The Design of a Carbon Tax.” John M. Olin Law and Economics Working Paper No. 447, January 2009  
2.Sumner, Bird and Smith. “Carbon Taxes: A Review of Experience and Policy Design Considerations.” National Renewable Energy 

Laboratory: Technical Report, 2009.  

Saliency: Visibility Matters  

 



PAGE 3  

 

In this context, upstream systems typically target entities that produce or import raw carbon-based fuels such as 

oil or natural gas, while downstream systems focus on the point of combustion, which means that consumers are charged 

at the pump. Midstream systems target one of the intermediaries in the supply chain. Both the British Columbia and the 

Quebec carbon tax systems take an upstream approach to regulation by targeting large energy companies and retailers.  

In theory, carbon tax systems can be either upstream, in which case importers and producers are responsible for 

paying the amount in question, or downstream, whereby it is levied on individuals at the pump or on their fuel bills. The 

cap and trade system, which is the other major option for market-based policy solutions, are typically upstream due to the 

fact that there are usually a few big emitters at this level as compared to the much larger number of registered vehicles 

downstream; system regulation becomes increasingly complex as the number of covered entities increases. However, at the 

same time, care must be taken to ensure that the number of covered entities is large enough to provide a market in which 

permit price collusion is not possible.  

Ultimately, the effect of pricing carbon will theoretically be passed on to the consumers along the supply chain 

such that the effect of the various points of regulation should be the same. However, Dr. Erin T. Mansur of the Yale 

School of Management argues that this result, while suggested by economic theory, often is not observed in the data due 

to major differences in the number of potential covered entities associated with each step in the supply chain and due to 

variation in the cost effectiveness of implementing abatement at different points along this vertical chain (2010). Observa-

tions of carbon pricing systems indicate that the most effective policies are those that target points of entry of fossil fuels 

into the economy. In other words, it is the upstream systems that provide the most cost effective regulation. 

There are three main reasons for why the upstream carbon tax systems of British Columbia and Quebec are 

more efficient than a corresponding downstream system.  Firstly, the complexity of the carbon pricing system, whether it 

is a cap or a tax, increases significantly as the number of covered entities increases, as mentioned previously. Further, the 

carbon content of the various fuels for sale on the market can differ drastically, which means that the amount of the car-

bon tax or the number of permits required would vary from one fuel to another. 

As complexity increases, so does the cost of designing the system, with the result being that an upstream and a 

downstream pricing system, both of which will theoretically have the same effect, will end up having extremely different 

costs of implementation. In an age where politicians are constantly seeking the most cost-effective solutions, an upstream 

system will undeniable look more attractive. Additionally, a simpler system will also reduce monitoring and enforcement 

costs indefinitely. 

Secondly, an upstream carbon pricing system reduces emissions leakage. The concept of leakage is based on the 

fact that the lack of a global carbon pricing system means that emitters who operate outside of the economy in question 

will gain a competitive advantage because imports are typically not affected by the introduction of a carbon pricing mecha-

nism. As such, firms inside the economy that has implemented the carbon pricing system have an incentive to relocate and 

to continue to emit while consumers have a comparable incentive to buy the now relatively cheaper imported goods that 

are produced using carbon intensive methods. Proposed solutions include output-related rebates and import tariffs, but 

this issue will remain so long as different economies implement independent market-based policy instruments. All else 

equal, leakage is minimized when an upstream system is applied because the entities in question are typically larger and the 

supply of these raw materials is less elastic. 

However, it is also worth noting that behavioral economists have expressed concern about the fact that the price 

signal associated with an upstream system is weaker than that associated with a downstream system. This situation is due 

to the fact that a downstream system allows the consumer to clearly compare the prices of two products with different 

carbon contents at the time of purchase, which provides a direct incentive to purchase the product with a lower carbon 

footprint. In the case of an upstream system, however, the cost of emissions must be passed along the supply chain to the 

consumer, with the result being that upstream entities do not have as great an incentive to reduce emissions.  
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Evaluating Advantages 

 Further, the price signal is not passed intact down the supply chain, which means that 

the consumer’s choice is not as clear. Recent suggestions include combining upstream and 

downstream approaches to target the major polluters in each vertical segment of the supply 

chain, but regulators are still struggling to figure out how to design such a system that would not 

double count emissions. 

Taxing or capping emissions? 

In comparison to a cap and trade program, a carbon tax has the following advantages: 

1) A carbon tax sends a long-term price signal to the firm and is the more stable  

option.  

The firm knows the price of carbon and, more importantly, knows exactly how the tax 

rate will change over time. Hence, the firm can take the carbon tax rate into account 

when making future decisions. A cap and trade program, however, brings much more 

uncertainty for the firm, since the price of permits is determined by fluctuations in 

supply and demand in the carbon trading market. 

2) A carbon tax produces a stronger incentive to reduce emissions.  

With a carbon tax, a firm will continue to reduce its emissions so long as the savings it 

accumulates from paying less tax outweigh the cost of reducing emissions. On the 

contrary, a firm in a cap and trade program only needs to limit its emissions to a  

certain cap. The value of this cap is usually determined through negotiations between 

political parties and industry; as a result, this cap may not be set high enough to have 

any real impact on the environment.  

3) The administration of a carbon tax is more efficient than that of a cap and trade. 

While a carbon tax can easily be implemented by the government, a cap and trade pro-

gram will require that the government or another institution play the role of a “permits 

bank,” which would be responsible for creating accounts, determining the number of 

quotas to be allocated to each firm, and assessing how firms who have not complied 

with the regulations should be penalized (Wittnebeon 2009). 

4) Carbon taxes reward every stage of the emission reduction process equally.   

When producers are faced with any sort of carbon price, they naturally begin to reduce 

their carbon emissions through the easiest and cheapest ways possible. Wittnebeon 

(2009) favours a carbon tax, which rewards emission reductions equally, no matter 

what the cost of implementing these reductions were. On the other hand, with a cap 

and trade program, firms who make easy adjustments to reduce emissions will be able 

to sell their excess permits and as a consequence, drive down the price of carbon in the 

market. The fall in the carbon price then leads to less reward for companies who  

subsequently put in place more difficult and costly carbon reduction programs. 

5) Carbon taxes do not give rise to rent-seeking and speculation.  

Cap and trade programs can often be inefficient because there is an opportunity for 

rent-seeking, especially through lobbying, in which interested parties will attempt to 

influence the regulators who determine how permits are allocated. Furthermore, in the 

carbon market, as in any other market, there is the possibility of speculation on the 

futures markets, which can create great uncertainty around prices. A carbon tax is not 

susceptible to either of these issues and is clearly the more practical and sensible  

option.  
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Equity implications of the carbon tax 

A carbon tax is regressive, meaning that while high-income families pay the most tax in absolute terms, low-

income families put a larger share of their income towards the tax than wealthier families do. Consumers feel the effects of 

the tax from higher fuel prices as well as increased prices of other goods whose production is dependent on fossil fuels 

(e.g. electricity). These effects will be more strongly felt by low-income families for the following two reasons: first, these 

families have less disposable income and will have less to spend on other necessities; second, low-income families have 

greater difficulty substituting carbon-intensive goods for more expensive green alternatives. In addition, there will be an 

impact on the welfare of the consumer when firms, in response to the tax, lower the wages of their workers or let some of 

their employees go; this process is referred to as a tax being “shifted backwards” (Yohe 1979; Fullerton 2007). The extent 

to which a tax is shifted backwards by a firm depends on the elasticity of the goods produced by the firm in question 

(Rivers 2011). Firms will shift a tax backwards for goods that are elastic (quantity demanded changes disproportionately 

with price).  However, for goods that are highly inelastic (a change in price barely changes quantity demanded), the carbon 

tax will be absorbed by the customer through higher prices. Furthermore, it is important to take note of other forms of 

inequities that arise from a carbon tax. Rivers (2011) suggests a few, namely, that a carbon tax places an unfair burden on 

Aboriginal communities as well as remote communities, both who are heavily dependent on fossil fuels for transportation 

and diesel fuel generation.  

The Canadian Centre for Policy Alternatives recently studied the fairness of the B.C. carbon tax. The B.C.  govern-

ment recycles the revenue it collects from its carbon tax program through the following mechanisms: 

1)Personal income tax cuts for households with income under $70 000 

2)Corporate income tax cuts 

3)Low income climate action tax credit (for those with household income less than $35 000) 

4)A Northern and Rural Homeowner benefit of up to $200  

 The authors of the study find that the B.C. carbon tax is progressive in its first year, but becomes regressive by 

2009, with the tax rate growing by 50% whereas the tax credits grow only by 5% in that year. The results indicate that by 

2010/11, the four bottom income quintiles experience a net loss from the tax, with the lowest quintile losing 0.3% of their 

income, while the top quintile receives a net gain of 0.2% of their income, which mostly comes from cuts in corporate 

income taxes. As the authors point out, a carbon tax scheme that rewards the wealthiest quintile is counterintuitive, given 

that the top earners have the highest levels of consumption and the biggest carbon footprint. In order to make the carbon 

tax more progressive, the authors of the study have suggested increasing the eligibility criteria for the tax credit from those 

with a household income below $35 000 to one below $70 000. Furthermore, the authors propose eliminating personal 

and corporate income tax cuts altogether, since their calculations show that the majority of benefits received by low and 

middle income households come from the tax credit. Ultimately, the expansion of the tax credit will allow for the carbon 

tax to continue inciting behavioural changes in consumers, all the while ensuring that it is not society’s poorest families 

who must bear the greatest burden of the tax.   

Exploring Quebec and B.C. Carbon Tax Efficacy 

 The major motivation behind a carbon tax is aptly summarised by the mantra “tax the bad and encourage the 

good.” The strength of a tax policy comes from its distortion in behaviour that would not have risen in a counter-factual 

scenario without the tax.  The considerations and architecture of a tax system, while taxing, is a non-trivial enterprise. Not 

only are there equity implications in the burden of taxation, but the tax rate must be high enough to enforce the desired 

change in behaviour.  

3.Gilbert E. Metcalf. "Cost Containment in Climate Change Policy: Alternative Approaches to Mitigating Price Volatility" University of Virginia Tax Law Review (2009). 
Available at: http://works.bepress.com/gilbert_metcalf/84 
4.McKibbin, W.J., and Wilcoxen, P.J. (2002), “The Role of Economics in Climate Change Policy’, Journal of Economic Perspectives, 16(2), 107-29. 
 Carbon Taxes: A Review of Experience and Policy Design Considerations  
5.Jenny Sumner, Lori Bird, and Hillary Smith 

Equity Considerations  
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Glimpse from Available Data 

  Moreover, the nudge onwards a desired state of the world through social policies is rife 

with unintended consequences.  For instance, the University of Ottawa’s Nicholas Rivers and 

Brandon Schaufele pointed out that an excise tax or sales tax on gasoline that is used to pay or 

earmarked for infrastructure development and maintenance ends up encouraging driving in the 

long-run, an unintended consequence that hampers efforts to address environmental concerns.  

 Of Canada’s provinces, only Alberta, British Columbia and Quebec have enacted poli-

cies for carbon pricing. Whereas Quebec’s carbon tax is levied on energy producers to finance a 

Green Fund to reduce greenhouse gas emissions and improve public transport, British Colum-

bia’s carbon tax is advertised as a “tax shift,” which is a revenue-neutral framework to reduce 

carbon emissions while making sure that the net burden to consumers is zero. The province of 

British Columbia has reduced corporate and personal income tax rate, and even returned tax 

revenues to consumers to offset the carbon tax.  

 Not only do Quebec and British Columbia diverge in the auxiliary purpose of the car-

bon tax (the main purpose being pricing in the adverse effect of carbon dioxide emission), but 

the magnitude of the tax also differs. Quebec’s tax rate is based on projections of fuel consump-

tion, but the rate is effectively $3 per metric tonne of carbon dioxide. In contrast, BC’s carbon 

tax is bigger in magnitude, with $10 per tonne of carbon in inception, with scheduled annual 

increment of $5 per tonne to reach a cap of $30 per tonne in July 2012.  

 Analysing the effects of the carbon tax is not a straightforward task. While provincial 

data on production of refined petroleum products or motor gasoline consumption are easily 

available, a causal interpretation based on the observed reductions in the consumption of these 

petroleum products requires some care. For instance, consumption of motor gasoline could fall 

because the population in a province has decreased, or recessions have stifled production in the 

economy, leading to a reduced use in refined petroleum products. Moreover, there may well be 

a Canadian-wide shocks that affect all provinces, and not accounting for the impact of these 

shocks would have caused the impact of the carbon tax to be overstated.  

 With these caveats in mind, we employed what is known as a diff-in-diff approach to 

estimate the upper bound of the carbon-tax effect in the province of Quebec and British Co-

lumbia. Moreover, we have also accounted for the effect of population and GDP differences in 

order to address some of the concerns raised. We stress that while our analysis is able to purge 

out the effects of common shocks affecting the entirety of Canada - such as the exchange rate 

of the Canadian dollar – we have not explicitly accounted for cross-provincial differences such 

as differences in climate or environmental awareness. As such, the estimates here are upper 

bound estimates, and the actual effect of the carbon tax might actually be lower. 

 On a per capita basis, the impact of the carbon tax in Quebec is estimated at -2.82%. 

On a GDP basis, the impact of the carbon tax is estimated at -7.7%. This suggests that relative 

to the rest of Canada, Quebec has been using less refined petroleum products per person. More-

over, every million dollar of provincial GDP is generated with less refined petroleum products, 

which may be due to a change in economic activity or increased energy efficiency in Quebec 

firms. The carbon tax  impact on gasoline consumption on a per capita basis is estimated at -

4.55%, which is consistent with changes observed in the consumption of refined petroleum 

products.  
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 On the other hand, the figures are higher in BC than in Quebec. The impact of carbon tax on a 

per capita basis in BC is estimated at -9.13%, whereas the corresponding figure on a per million dollar 

GDP basis is -8.91%. It is notable that the diff-in-diff approach suggests that BC’s gasoline consumption 

has actually increased by 1.96%. This arises because in the period 2003-2007, BC’s gasoline consumption 

per capita is already decreasing at -3%, and the introduction of the carbon tax has increased the decline in 

the period 2008-2012 to -5.4%. In the rest of Canada, gasoline consumption per capita had increased by 

2.53% in the 2003-2007 period, and had only recently exhibited a fall to -1.84% in the 2008-2012 period. 

The change from an increment to a reduction in the rest of Canada thus appears more favourable then the 

additional decrease in gasoline per capita consumption induced by BC’s carbon tax. 

 

 Beyond equity concerns, it turns out that communication of the tax policy is also an important 

determinant in shaping behaviour. Researchers have argued that the saliency of taxes matter, that is, the 

degree of a tax’s visibility has systematically different impact on consumer behaviour. Consumers appear 

to react more to visible changes in taxes than to other factors driving price increases. Rivers and Schaeu-

fele asserts that their preferred model suggests that BC’s carbon tax saliency accounts for 79.1% of the 

total reduction in carbon dioxide emissions in the province attributable to the carbon tax. Morever, their 

econometric model suggests that a 5 cent increase in gasoline price induces a demand reduction of 2.2%, 

whereas a 5 cent increase in gasoline taxes induces a 10.6% reduction in demand.  
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Conclusion: 

 The policy experiments across countries have exposed the vulnerabilities of carbon pricing sys-

tems that are implemented in isolation. Reforms would have to address the twin issue of integrity in the 

system, as well as behavioural impacts evinced in empirical data. 

 We note that firms (that is, upstream policies) reduce output if carbon emission prices are vola-

tile (as in the case of a cap-and-trade systems; or elect to pay taxes instead of instituting changes in pro-

duction to become environmentally friendly if taxes are cheaper than  investment in carbon reduction 

technologies. Moreover, the optimal taxation rate on an industrial level is a challenging issue as regulators 

would have to estimate the carbon emissions in all industrial processes. On the other hand, the volatility 

of a cap-and-trade system, while providing the attraction of market-based pricing, reduces output through 

uncertainty. As such, we believe that a cap-and-trade system supplemented by a rule-based regulatory 

body that vets and issues carbon permit programmes, a fund that stabalises carbon permit prices and an 

active derivative market for firms to hedge carbon price uncertainty would be a desirable solution. 

 A carbon-tax that is visible (salient) for downstream policies, particularly on the consumer level 

is preferable. Cap-and-trade policies are deemed unfeasible due to the difficulty in accessing and enforcing 

the amount of emission rights purchased by consumers. On the other hand, a carbon tax system is easily 

enforceable since excise tax are already in place for gasoline purchases, and the amount of gasoline pur-

chased is a data that is tracked by statistical agencies. Moreover, the carbon emitted through the burning 

of gasoline products, as well as vehicle types by mileage are all data that are at the disposal of government 

agencies. As such, we believe that a carbon tax at the downstream level is desirable.  

 Political will in climate policies is driven by efficiency considerations and by the persuasion of 

special interest groups. The policy experimentation adopted independently across countries has high-

lighted the vulnerabilities of systems implemented in isolation, and yet such vulnerabilities have also pro-

vided insights on the robustness and the effectiveness of a hybrid system that is designed to cater to both 

upstream and downstream behaviours and concerns.  The greatest political obstacle lies in the integrity of 

a carbon pricing system. It is paramount that a principle-based independent regulator for carbon emission 

rights issuance with transparent and accountable policies command the confidence of stakeholders. More-

over, the citizenry should be accorded ease in accessing and in monitoring the policy considerations, the 

statistical databases, and the enforcement results of this independent regulator.  

Responsibility Is On All 
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