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Part I: The Cap-and-Trade System 

Given the economic trade-offs associated with reducing greenhouse gas emissions, 

governments and policy-makers have given considerable thought as to whether or not  

market-based policy instruments could represent a potential solution to curbing emissions. The 

two main alternatives under consideration are the cap-and trade system and the carbon tax, 

both of which have their own individual merits and downsides. This issue of Quantdary will 

focus on an examination of the cap-and-trade system, while the following issue will include an 

in-depth analysis of the carbon tax alternative. 

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

burning 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, carbon taxes have been implemented in the state of California, and the provinces of 

British Columbia and Québec. Meanwhile, in a cap-and-trade system, the government sets a 

cap on the amount of emissions that can be released by industry or another sector. The  

government then distributes emission permits to industry members, typically through an auc-

tion process. Firms that have taken measures to reduce emissions and have not met their quota 

can sell their excess permits to other firms that have already passed their limit. The most nota-

ble example of this type of regulating mechanism for emissions is the European Union's  

Emissions Trading Scheme, which has been in place since 2005.  

Choosing a carbon pricing system 

 One of the major issues that must be considered when choosing a carbon pricing 
mechanism is the interaction between price certainty and emissions quantity control. A carbon 
tax is an example of a mechanism that provides price certainty through the use of a clear price 
signal; the tax rate is known and, as such, the cost of emitting greenhouse gases can be fac-
tored into the optimization decisions of firms and/or consumers, depending on where the tax 
is leveraged. However, this type of carbon pricing mechanism typically makes it difficult to 
predict the amount of the emissions reduction. The decrease in emissions that will take place 
depends on how individuals and/or firms respond to the associated price signal, and this be-
havior depends on their specific optimization constraints. Rivers and Schaufele (2012) also 
point out that, when it comes to the environment, individuals and firms may have non-
standard preferences, in which case they would not be perfectly self-interested and would con-
sider the welfare of others or of the environment in their optimization decisions. tax than to 
implement costly emissions reduction technology.  
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The city of Shenzhen in 

China launched its  

carbon emissions trading 

scheme programme on 

18th June. It is one of the 

seven pilot programmes  

that will affect  

deliberations on a  

nationwide programme.  

See this article from The 

Economist for more  

information. 

http://www.economist.com/blogs/analects/2013/06/carbon-emissions
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In essence, emitters choose between either reducing their emissions or paying the tax. 

As such, firms with higher marginal costs of abatement might find it more worthwhile to  

continue to pollute and to pay the higher tax than to implement costly emissions reduction  

technology. 

The cap-and-trade system is designed to address the issue of quantity control. A pure 

cap-and-trade system provides certainty as to the emissions reductions that will be achieved 

since the total amount of greenhouse gases that can be emitted by the covered entities is  

specifically set and forms an integral part of the system design. The firms that reduce their  

emissions are those that have the lowest marginal costs of abatement; firms for which it would 

be more costly to reduce emissions may not change their behavior, but their emissions will be 

offset by larger corresponding reductions amongst the firms for whom it is cheaper to  

implement carbon-efficient technologies. These firms will be able to finance their technological 

expenditures by selling their permits, legal rights to emit greenhouse gases, to the firms for 

whom it would be more costly to implement green technology than to buy the permits.  

Meanwhile, though, the cost associated with continuing to pollute can no longer be predicted 

with certainty since the price of permits is set by the market in a pure cap-and-trade system. 

 However, flexible cap-and-trade systems can also be designed to limit the 

price of permits by putting a price ceiling in place, which essentially means that covered entities 

will pay a fixed fee, often to a technology fund destined for investment in green technology ini-

tiatives, if the price of carbon rises above a predetermined threshold (NRTEE, 44).  

  

 Nonetheless, Canada’s National Round Table on the Environment and the Economy 

(NRTEE) postulates that this safety valve mechanism reduces the incentive to curb emissions 

because very high market prices become an impossibility such that “the expected future value of 

the permits and [thus] the incentive to invest” in emissions reduction technology decline (2009).  

In this case, the cap-and-trade system essentially functions as a carbon tax once the maximum 

price is reached, which means that the range of emissions outcomes is greater than in the  

scenario with an inflexible cap. This type of methodology is characteristic of Quebec’s cap-and-

trade system.  
 

 The design of these cap-and-trade programs is further complicated by the question  of 

how high to set the price ceiling. The higher the price ceiling, the less likely it is to be reached, 

which allows the system to function simply as a pure cap-and-trade system. On the other hand, 

the  lower the price ceiling, the more the system begins to resemble a carbon tax as the likeli-

hood of the price converging on the ceiling increases. In the second scenario, quantity certainty 

is necessarily reduced. 

 Other cap-and-trade systems, including that of California, impose a minimum price 

floor in order to ensure that the price of permits remains high enough to act as an emissions 

deterrent. The inclusion of a price floor mechanism in the system allows firms to make more 

educated abatement decisions; in other words, firms have the incentive to invest in any  

abatement technology for which the cost of implementation is less than the price floor because 

the cost of their investment is necessarily less than the price of permits.  
 

 

Factors influencing choice and design 

The National Round 

Table On the  

Environment and 

the Economy 

Negotiations born out the 

Durban Platform is crucial 

for a universal, binding 

and coordinated effort to 

address climate change.  

Follow their developments 

here.  

http://www.un.org/wcm/content/site/climatechange/pages/gateway/the-negotiations/durban
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In a system that lacks a price floor, the benefits of investment are not necessarily as evident. At the same time, a price floor 

can increase the cost of abatement for firms if the price determined in the market would have been below the price floor. 

In this situation, trade-offs between environmental benefits due to the higher permit price and the associated emissions 

reductions and the additional economic costs to the firms must be evaluated. The same debate regarding the level of the 

price floor applies in reverse: the higher the price floor, the more likely it is to be triggered and the greater the parallels 

between the cap-and-trade system in question and the carbon tax.  

Recent suggestions on the part of the NRTEE have indicated that price certainty is more desirable in the short 

term since a clear price signal would allow households and firms to adjust to the increasing price of carbon, but that a 

stringent emissions cap will need to become a reality if Canada is to meet its emissions reductions targets (2009). 

Economic challenges of the cap-and-trade system 

The vaunted economic efficiencies arising from a cap-and-trade system have built up momentum for its  

implementation. Even the biggest carbon dioxide emitter, China, is experimenting with 7 pilot projects in targeted  

industrial regions. The outcome of these pilot projects will be influential in a decision – expected in 2015 – on nationwide 

implementation. Environmentalists and other proponents of a cap-and-trade system are hopeful that China’s willingness 

to address climate change issues attributable to human activities will  be complemented by the same attitude in the United 

States of America. Joint support for a cap-and-trade program from the world’s two largest carbon dioxide emitters would 

make cooperation from other countries more likely, and an increasing pool of nations dedicated to curbing carbon  

emissions would make it less costly for countries, that have hitherto opted to “hold-out” out of concerns on the short-

term economic impact of compliance, to join (see free-rider discussion below). Such developments are encouraging and 

could herald the success of the Durban Platform – a universal, legally binding treaty to curb the emission of greenhouse 

gases.  

In spite of the promising developments in the domain of international politics in dealing with emissions targets, 

execution of climate change policies – notably in the architecture of a cap-and-trade system – has exposed significant vul-

nerabilities. The price collapse of the UN’s Clean Development Mechanism (CDM) market, which at one point valued one 

metric tonne of carbon emission at only €.11, was bluntly declared “imperiled” by a high level panel on the CDM dialogue. 

The same problem besets the European Union’s Emission Trading Scheme, the world’s largest carbon emissions market. 

At its core, these vulnerabilities are attributable to an imbalance in supply and demand in the emissions rights market, as 

well as entrenched parochial interests.  

 

Economic Challenges  

Down and out. The price (in red) and volatility 

(blue) of the UN’s CER. 

Source: Datastream, Quantdary’s calculation 

European woes. The price (in red) and volatility 

(blue) of the EUA 

Source: Datastream, Quantdary’s calculation 

SEP 13TH 2013 



PAGE 4 SEP 13TH 2013 

The Politics and Mechanics of Cap-and-Trade 

 In order to understand the dynamics in pricing, it would be worthwhile to examine 

how the CDM works. Multinational Corporations (MNC) are encouraged to adopt green  

technologies in projects hosted in developing countries, as part of the UN’s inclusive strategy to 

help these nations  curb their greenhouse gas emissions. These green technology projects are 

then evaluated and certified, which grants the MNCs investing in these projects a carbon  

allowance known as a Certified Emission Reduction (CER). These CERs can then be used to 

offset carbon emissions of the MNC. In principle, not only does the CDM curb emissions on 

the entity level, it also caps total global emission. Carbon efficient companies can then trade 

these allowances to less efficient ones, essentially taking part in a system that incentivizes clean 

production. 

 Unfortunately, loose project evaluation criteria also leads to easy CER allowances, 

which is one of the notable observations made by the panel on CDM dialogue. While CER 

prices continued to plunge as supply expanded – as would happen in any market obeying the 

tenet of economic laws – CER issuance continued on its upward trend. Accelerating the price 

decline was a  lack of demand for these allowances, as only a handful of nations actually enforce 

a cap on carbon emissions. Operating in a global environment of tepid economic expansion 

without avenues to exercise these allowances, firms find themselves facing a low (almost free) 

price to emit carbon dioxide.  

 

 The price decline of the CER was further worsened by a restriction put in place by the 

EU on the amount of CER that could be used to offset carbon emissions within the region, 

which is capped at 1.4 billion tonnes of carbon. Beyond the 1.4 billion mark, only an additional 

300 million units of CER is allowed to be used in the EU up to 2020. This limitation effectively 

makes any CER beyond the first 1.7 billion units worthless in the EU. In addition, the EU’s 

Emissions Trading Scheme (ETS), which trades the European Union Allowance (EUA), is not 

without its own problems. Even within a political union, parochial interests seem to dominate 

policymaking. Countries like Poland, which relies on coal-powered energy plants, are in favour 

of expanding the supply of allowances. Within the ETS, the price collapse had mirrored that of 

the CDM, with lackluster economic growth curbing demand for carbon dioxide emissions as 

production stalled. Yet, the EU parliament voted against “backloading” – delaying the issuance 

of more carbon allowance so as not to depress prices further – on 16th April 2013. In response, 

the EUA tumbled to around €3 per metric tonne, and did not appear to respond to  the EU 

Parliament’s July  3rd 2013 vote to reverse the “backloading” decision as the price hovers around 

€4.32 per metric tonne before and after the July vote. It is worth noting that this situation could 

likely have been ameliorated by the inclusion of a price floor mechanism in the system, a feature 

that would have prevented permit prices from falling as low as they did. 

 Since capping greenhouse emissions inevitably makes emissions permits “inputs” to 

firm production, volatile prices of emissions rights affect firm output.  A standard economic 

model of a firm would predict that increased uncertainty would result in reduced output, which 

results from the firm’s “precautionary” level of production. As a result, the architecture of a cap

-and-trade system has nontrivial implications in the production decision of firms.  

 
 
1.Since a Cobb-Douglas production function of is always convex, then by Jensen’s Inequality it holds that production in times of uncertainty is less than produc-
tion when input prices are of certainty.  

A high level panel  

convened by the UN 

has issued a final report 

addressing the price 

collapse. 

http://www.cdmpolicydialogue.org/report/rpt110912.pdf
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Free Riders and Leakages 

Leakage and the free-ridership problem 

 Another challenge associated with cap-and-trade mechanisms is the issue of leakage. Emissions 

leakage occurs when emissions reductions in one sector of the economy result in increased emissions in 

another sector. A similar situation can also be observed on an international scale, where the implementa-

tion of emissions reduction technology in one country results in an increase in emissions in another coun-

try. Such a phenomenon could be observed if emissions-intensive industries decided to relocate their op-

erations to a country that has not yet implemented a carbon pricing mechanism. It is clear that the imple-

mentation of this carbon pricing mechanism would be undesirable if it actually resulted in an increase in 

overall emissions. However, leakage rates are very difficult to assess due to variances in the quality of 

emissions data across countries and across industries.  

This situation is a classic example of the free-ridership problem. Essentially, the incentive of one 

economy to implement a carbon pricing mechanism is reduced so long as their neighbours do not also 

commit to do so. Meanwhile, a country whose neighbour has put a price on carbon can “free ride” on 

their efforts by reaping the environmental benefits associated with their policies without making any  

specific changes to their own operations. This problem arises due to the fact that the atmosphere is a  

public good; a specific country cannot claim their piece of it and clean it up for their own exclusive use. 

As such, a carbon-pricing mechanism is viewed as a deterrent to economic growth by increasing costs to 

local industries and/or households without capturing all of the associated benefits, which means that  

governments and policy-makers can be tempted into inaction by the fact that the hands of their global 

competitors would not be tied by any policy that they put in place. This situation will remain problematic 

so long as there is a characteristic lack of a global carbon trading scheme. 

Having enumerated the efficacies and vulnerabilities of a cap-and-trade system, we will examine 

the robustness and feasibility of its counterpart - the carbon tax. We note that discourses on the topic are 

ostensibly of the merits of two policy choices, with substantial theoretical and quantitative literature pro-

duced in support of both system. Mired in such a quandary, might not creativity in the policy making 

realm produce a holistic system that mitigates the weaknesses of both systems when implemented in isola-

tion? With a carbon tax  and a cap-and-trade system, Quebec has demonstrated the willingness to experi-

ment, and the province's calibration of its policy could learn from the experience of its peers in other re-

gions of the world, and serve as a model. 
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