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Canada’s Domestic Carbon Emission Trading Institution:  
Rules, Workability, and the Role of Offsets 

 

 
When Canada ratified the Kyoto Protocol in December 2002, the country committed to 

decrease its Greenhouse Gas (GHG) emissions by 6% below its 1990 level.  It is 

estimated that this commitment will require Canada to decrease emissions by 270 

megatonnes (Mt) per year during the first commitment period 2008 to 2012 

(Government of Canada 2002).  Carbon emission trading has been identified, both 

internationally and domestically, as being a cost effective mechanism for supplying 

carbon emission reductions.  The Canadian Climate Change Plan (Government of 

Canada 2002) is promoting the establishment of a domestic carbon emission trading 

institution as a means of providing cost effective carbon credits to industrial sectors. 

This paper investigates some of the design elements required to develop a 

functional domestic emission trading institution.  J.R. Commons’ concepts of rational 

and bargaining transactions, as well as the criteria of workability for institutions, will be 

utilized to evaluate possible alternative institutional designs [Commons 1931, Commons 

1961, Rutherford 1983].   The concept of the rationing transaction is used to evaluate 

two alternative initial permit allocation schemes.  The criterion of workability is used to 

assess the impact of the alternative allocation mechanisms.  The working rules of the 

institution will also impact the bargaining transaction between buyers and sellers of 

carbon credits.  The impact of two rule sets for the offset system will be evaluated in 

terms of the economic incentives for individuals to generate carbon credits. 
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Institutions, Workability, Transactions and Working Rules 

 J.R. Commons defined institutions “as collective action in control of individual 

action” [Commons 1961, p. 61] and argued that institutions are problem centered.  The 

problem in this case is to provide the appropriate incentives so that cost effective 

carbon removals or reductions will be generated and traded.  The criterion Commons 

used to evaluate institutions was workability, which contains two dimensions: efficiency 

and the distribution of benefits and costs to the individuals involved in the institution 

[Commons 1961, Rutherford 1983].   

 The basic unit of analysis for Commons was the transaction, which he classified 

as rationing, managerial, or bargaining.  This classification was based on both legal and 

functional criteria.  Rationing transactions are between a legal superior and a legal 

inferior and involve the rationing of wealth or opportunity amongst individuals.  

Managerial transactions are also between a legal superior and a legal inferior and 

involve the organization of the production process.  Bargaining transactions are 

between legal equals and involve the transfer of property rights [Commons 1961].   

The state can use its legal power to ration rights amongst individuals in society.  

In this case, the state can ration the initial allocation of permits to industrial sectors and 

individual firms.  Similarly, individual firms can access the domestic emission trading 

system by modifying their current managerial transactions.  Finally, bargaining 

transaction will be impacted by the working rules of the institution that they occur in.  In 

this case, the working rules will provide the incentives for individuals to generate carbon 

credits and for buyers to purchase credits.  Alternative rule sets will provide different 

incentives for the parties involved in the transaction. 
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Domestic Emission Trading System 

The Kyoto Protocol provides the international framework within which countries 

must operate in order to fulfill their commitment (UNFCCC 1997).  The Protocol 

emphasizes that countries should, as much as possible, fulfill their commitment with 

domestic reductions in greenhouse gas (GHG) emissions.  However, the Protocol does 

provide three innovative flexible mechanisms that can be used to reduce GHG 

emissions.  The first is the Joint Implementation (JI) mechanism which allows 

investments that reduce GHG emissions in other Annex 1 countries count against 

Canada’s Commitment (Article 6).  Similarly, the Clean Development Mechanism  

allows GHG emission reduction investments in non-Annex 1 countries count against 

Canada’s commitment (Article 12). The final mechanism is the use of carbon trading 

(Article 17). 

The carbon trading mechanism has been proposed in the Protocol as a cost 

effective means by which firms can acquire carbon reductions.  The demand for carbon 

credits will be from firms that have high cost of abatement while the supply of credits will 

come from firms or sectors that have lower emission reduction costs.  It is proposed that 

reductions in GHG emissions, as well as removals by sinks, will be eligible for trade in 

the Canadian domestic emission trading system.  One of the most important elements 

of the carbon trading system involves the initial allocation of permits. 

Two alternative allocation mechanisms will be investigated.  The first will be 

identified as the “efficient” mechanism and is the one most often described in 
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economics texts [Randall 1987, Perman et al. 2003].  The characteristics of this 

approach are as follows: (1) all producers of GHG emissions should be included in the 

market, (2) there should be an absolute cap on emissions, (3) carbon credits or permits 

should be auctioned to firms, and (4) carbon credits should be tradable.  An absolute 

cap of emissions below the existing level will create the demand for carbon credits.  

Having emitters purchase carbon credits through an auction process would allow those 

who value credits at there highest value to acquire them. One would expect firms that 

have the highest cost of abatement to value credits at their highest level.  Finally, 

allowing carbon credits to be traded provides an incentive for low cost abating firms to 

supply additional credits while high cost abaters can maintain or expand their 

operations.   

The second approach is being proposed by the Government of Canada (Will 

2004).  This proposal will be called the “working” proposal.  The “working” proposal has 

specific characteristics.  First, the Government has limited the number of industrial 

sectors that are required to make emission reductions to those categorized as large 

final emitters (LFE).  The LFE sectors include the thermal electrical sector, oil and gas 

sectors, and mining and manufacturing.  Second, limit the required reductions in 

emissions to 45 Mt per year during the first commitment period.  Third, emission 

reductions will be set using intensity targets as opposed to absolute limits. Intensity 

targets will be based on GHG emissions per output or dollars of output.  These will be 

negotiated through covenants with individual sectors or as backstop legislation.   Fourth, 

eighty-five percent of the initial allocation will be given free to the LFE sectors. Finally, 
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the government has provided a price assurance on the price of domestic credits for LFE 

of $15 per tonne, during the first commitment period. 

A qualitative assessment of the distributional impacts of each of the initial 

allocative mechanisms is given in Table 1.  Including all industrial sectors in the carbon 

trading system is a cost to both the LFE and non-LFE sectors because all sectors will 

have to decrease their GHG emissions and thus increase their cost of production. The 

absolute cap on emissions provides a benefit to the Government because it ensures 

that the country’s commitment will be met.  Meanwhile, the costs to LFE and non-LFE 

sectors would be higher since they would have absolute targets that would have to be 

met.  Third, auctioning off the initial allocation of permits would provide a benefit to 

government through increased revenue, while it would be a cost to both the LFE and 

Non-LFE sectors since they would have to purchase their initial allocation of carbon.  

Finally, allowing for tradable permits provides a benefit to low cost abaters in the LFE 

and Non-LFE sectors, since they would have a financial incentive to offer credits while 

high-cost abaters would view these credits as a cost-effective mechanism to satisfy their 

carbon emission reductions. 

The “working” proposal provides a different allocation of benefits and burdens to 

the various parties. Limiting the amount of reductions to 45 Mt from the LFE increases 

the cost to the government since they have to develop other programs to find the other 

225 Mt per year of reductions.  This provides a benefit to the LFE since it limits the 

amount of reductions that will be required from these sectors.  Limiting the industrial 

sectors involved in the trading system to only the LFE increases the cost to the LFE 

sectors since they have been identified as being required to provide a particular level of 
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reductions.  This, however, provides a benefit to the non-LFE sectors since they do not 

have to provide reductions in GHG emissions.  Using intensity targets to set the 

emission reduction target is a cost to government because it increases the risk that the 

reductions will not be met.  In this case, a sector could increase its absolute amount of 

emissions by increasing its output while fulfilling the intensity target identified for the 

sector.  As a result, this could be a benefit to the LFE sectors.  Providing 85 percent of 

the emissions credits for free to the LFE sectors is a cost to government in terms of the 

opportunity cost of those credits.  This opportunity cost is equal to the amount the LFE 

sectors would have been willing to pay for the initial allocation.  Finally, the price 

assurance on the emission price of $15 per tonne creates a liability for the Government 

for the difference in price if carbon is traded at higher than $15 per tonne.  For the LFE 

sectors, this decreases their absolute cost of emission reduction but also provides 

security in expectation in terms of the absolute costs of fulfilling their commitment. 

As can be seen in Table 1, the two initial allocation programs provide a different 

distribution of benefits and costs to the parties involved; Government, LFE sectors, and 

non-LFE sectors.  The “working” proposal shifts the cost of the initial allocation to the 

Government while providing some benefits to the LFE and non-LFE industrial sectors.  

It can be speculated that this shifting of the burden, from the industrial sectors to the 

Government sector, was made for at least two important reasons.  First, in order to get 

the industrial sectors to cooperate in the emission trading mechanism and to provide the 

reductions necessary to fulfill Canada’s commitment, some concessions, in terms of 

benefit and cost reallocation had to be made.  Second, a reallocation of benefits and 

costs had to be made in order for Canada’s industrials sectors to remain competitive.  
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Canada’s largest trading partner is the United States, and since they did not sign the 

Kyoto Protocol there is a question to whether this increased cost for environmental 

compliance would make Canadian industry less competitive relative to the United States 

sectors that are not required to comply to the Kyoto Protocol. 

Offset Credits 

Under Articles 3.3 and 3.4 of the Kyoto Protocol, land use and land use changes, 

which include agriculture and forest management, can be used to fulfill a country’s 

commitment to the protocol.  These articles provide an opportunity for agriculture and 

forestry sectors to supply GHG reductions or removals.  Carbon removals can be made 

through carbon sequestration, which uses a biological process to remove carbon 

dioxide from the atmosphere and place it in plant material or soil.  Since these primary 

sectors are not part of the LFE sectors, the credits generated from these sectors have 

been identified as offset credits.   

The offset system will be project based. This means that agriculture and forestry 

producers would have to register projects in order for the offset credits to be recognized.  

These projects would have to be monitored and verified before credits would be 

allocated.  One of the complexities of using agriculture and forestry offset credits is the 

potential non-permanent nature of these credits.  For example, carbon that is 

sequestered in soil using a management technique, such as no-till, could be released 

into the atmosphere if a producer converts back to conventional tillage practices. 

In order to deal with the non-permanent nature of these credits, the Government 

of Canada has proposed two alternative types of programs [Agriculture and Agri-Food 

Canada 2004].  The first is the development of temporary credits.  Each credit would 
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represent one tonne of carbon dioxide equivalence (CO2e) that has been stored for one 

year.  Since the temporary credit would be given only ex post, there is no producer 

liability for the credit. LFE’s who purchase such a credit would receive a one year 

deferment of their emission requirement. The value of a temporary credit can be 

estimated using equation 1 [Thomassin 2004].  Its value is the difference between 

buying the carbon credit in the current period or deferring that purchase by one year. 

Note that such a program would allow the producer to sell a second temporary credit in 

the second year if she had maintained the carbon in the soil.   
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n = Current time period 

i = Discount Rate 

 

The value of a temporary credit project will be a function of the revenue generated and 

the costs associated with it.  The value of a temporary credit program is given by 

equation 2. 
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Where: 
 PVTC   = present value of a TC project 
 RTC     = revenue generated by the TC project    
 IC           = initial cost of the TC project 
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MC         = maintenance cost of the TC project 
 MVR      = monitoring, verification, and registration costs  
 r   = real discount rate 
 t   = time 
 G  = crediting period 
 

 

The second program provides a permanent offset credit (POC) to the producer.  

A permanent offset credit would only be available if the project proposed by the 

producer is for a minimum duration and that the carbon is stored after the project for a 

given time period.  This latter period is referred to as the liability period.  The value of a 

permanent credit project is given by equation 3. 
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Where: 
 
      PVPOC = present value of the OC project 
      RPOC    = revenue generated by the OC 
 IC           = initial cost of the OC project 

MC         = maintenance cost of the OC project 
 MVR      = monitoring, verification, and registration costs  
 LC           = liability cost of replacing the OC during the liability period 
 r   = real discount rate 
 t   = time 
 n  = end of the revenue period 
 m  = end of liability period 
 
It should be noted that at the end of the producer liability period, government liability for 

permanent credits begins. 

An economic evaluation of two different rule sets will be analyzed for the liability 

period.  The first rule set involves what a producer has to replace the released carbon 

with.    Liability rule 1 allows the released carbon to be replaced by temporary credits for 
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the duration of the liability period.  Liability rule 2 requires the released carbon to be 

replaced by permanent credits. 

The second rule set deals with when liability starts.  This concept is referred to as 

the “liability clock.”  Under liability clock rule 1, the liability starts the year the permanent 

credit is received.  Liability clock rule 2 starts only when the last permanent credit has 

been allocated to the producer. 

A scenario analysis is used to evaluate these two programs.  The following was 

assumed:  (1) the project duration is for 40 years, (2) the crediting period for temporary 

credits is 40 years with a 20 year accumulation period and a 20 year maintenance 

period, (3) permanent credits had a revenue period of 20 years and a liability period of 

20 years, (4) the price of carbon is $15 per tonne, (5) the real discount rate is 3 percent, 

and (6) a reversal occurs in year 30 of the project. 

  Table 2 provides the economic consequences of the two types of credits and 

the two replacement liability rules.  Producers who elect for a temporary credit have a 

net present value of $71.27, since there is no liability for a reversal of carbon.  The 

present value of the permanent credit option depends upon the liability rule that is 

applied and the timing of the reversal of sequestered carbon.  When the replacement 

liability rule is with temporary credits (rule 1), the present value of the reversionary costs 

are $30.71, the net present value to the producer is $224.68, and the government 

liability is $91.97.  When the reversed carbon has to be replaced by permanent credits, 

the reversionary costs increase substantially to $123.60 and the net present value to 

producers is $70.38.  Government liability in this case is zero. 
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The second rule set investigates when the liability clock begins and the results are given 

in Table 3.  The value of temporary credits remains the same at $71.27.  However, 

when the liability clock starts when the credits are granted then the reversionary costs 

are $67.98, the net present value to the producer is $126.00, and government liability is 

$55.62.  When the liability clock starts at the end of the crediting period, the net present 

value to producers is $70.38 and the government costs are zero.  

The results from Tables 2 and 3 have important implications.  First, the value of a 

carbon sequestration project will vary depending on whether temporary or permanent 

offset credits are used.  Second, the choice of liability rule, in terms of replacement by 

temporary or permanent credits, by the trading institution will have an impact on the 

value of the permanent offset credit.  Third, the choice of rules concerning when the 

liability clock starts will have an impact on the value of a sequestration project that 

elects for permanent credits.  Finally, the incentives for producers to supply carbon 

credits will depend on the types of credits that are available and the liability associated 

with the credit type. 

Conclusions 

Rational transactions, as defined by Commons, play an important role in the 

initial allocation of wealth, i.e. carbon permits, to industrial sectors.  The choice of 

alternative rationing transactions will have an impact on the efficiency of the trading 

system and the distribution of benefits and burdens in the system.  Second, the working 

rules of the carbon trading institution, in particular for the offset system, will impact the 

economic viability of the various carbon credits.  This will influence the incentives 

generated by the bargaining transactions and the potential supply of offset credits that 
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will be generated.  Finally, Commons criterion of “workability”, that takes into account 

both the efficiency and distributional dimensions of institutions, seems to be a 

reasonable means of evaluating institutional alternatives. 
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Table 1.   Qualitative Assessment of the Distribution of Benefits and Costs of Two 

Initial Allocation Proposals. 
 
 
Proposals Government LFE Sectors Non-LFE 

Sectors 
 Benefit Cost Benefit Cost Benefit Cost
Proposal 1. – Efficiency       
1) Includes all emitters    +  + 
2) Absolute cap on emissions +   +  + 
3) Auction off initial permits +   +  + 
4) Allowable permit trading   +  +  
       
Proposal 2. – Working        
1) Includes only LFE    + +  
2) Limit the reductions to 
    55Mt/year 

 + +    

3) Reductions – based on  
    intensity targets  

 + +    

4) 85% of target given free  + +    
5) Price assurance on emissions 
     ($15/tonne) 

 + +    

 
 
 
 
Table 2.  Type of Credit and Alternative Replacement Rule. 
 
Type of 
Credit 

P.V. 
Revenue 

P.V. Other 
Costs 

P.V. 
Reversal 
Costs 

N.P.V. 
Producer 

Gov’t. 
Liability 

TC 103.17 31.90 0 71.27 0 
POC 
Liability Rule 
1 (TC) 

223.16 29.19 30.71 224.68 91.97 

POC 
Liability Rule 
2 (POC) 

223.16 29.19 123.60 70.38 0 

 TC = Temporary Credit                     POC = Permanent Offset Credit 
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Table 3.  Type of Credit and Alternative Liability Clock Rules. 

Type of 
Credit 

P.V. 
Revenue 

P.V. Other 
Costs 

P.V. 
Reversal 
Costs 

N.P.V. 
Producer 

Gov’t. 
Liability 

TC 103.17 31.90 0 71.27 0 

POC  
Liability 
Clock 1 
(Credit 
received) 

223.16 29.19 67.98 126.00 55.62 

POC 
Liability 
Clock 2 
(end of 
Credits) 

223.16 29.19 123.60 70.38 0 
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