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Abstract 

 

Since climate change first emerged on the public agenda, many U.S. companies have made 

investments to reduce their greenhouse gas footprints.  Opportunities also exist for deeper cuts in 

the near future.  Consciously or not, the architects of future cap and trade legislation will build 

policy structures that reward or penalize these early emission reductions.  This master’s project 

takes an in-depth look at the early action policies of three leading congressional proposals.  It 

clarifies the tradeoffs among policy alternatives and recommends an optimal policy on the basis 

of distributional equity, political support, economic and environmental impacts, and 

administrative feasibility.  Policy recommendations also draw on lessons learned from the 

European Union’s greenhouse gas trading market and previous U.S. pollutant trading programs. 

 

Although the most recent version of the Lieberman-Warner Climate Security Act (the Boxer 

Substitute) would provide rewards to companies for cumulative avoided emissions, the bill 

would simultaneously penalize these early reductions by allocating free emission allowances on 

the basis of a facility’s recent emissions.  In contrast, both the Dingell-Boucher discussion draft 

and Markey’s Investing in Climate Action and Protection Act distribute emission allowances in 

ways that would minimize penalties for early reductions.  Although these bills offer streamlined 

policies with significant equity, efficiency, and administrative advantages over the Boxer-

Lieberman-Warner alternative, neither policy effectively addresses potential political opposition.   
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Based on my analysis, I make six recommendations to policy makers regarding the treatment of 

early reductions within a cap and trade framework: 1) Focus on removing penalties for early 

actors and disincentives for additional early reductions; 2) Maximize allowance auctioning to 

address early action; 3) If free allowances are allocated, use early action-neutral baselines; 4) 

Mitigate political opposition through clarity about not penalizing early actors; 5) If politically 

necessary, additional rewards for cumulative avoided emissions should only be provided on a 

limited, fair, and administratively simple basis; and 6) If integrating state and regional cap and 

trade programs, credit unused allowances (which also represent early reductions) through a 

flexible crediting mechanism. 
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Executive Summary 

As Congress builds the legislative framework to address U.S. greenhouse gas emissions and 

mitigate the climate crisis, the treatment of early emission reductions (“early action”) could be a 

policy sticking point.  Since climate change first emerged on the public agenda, many private 

companies have made investments to reduce their greenhouse gas footprints.  Opportunities also 

exist for deeper cuts in the near future.  Consciously or not, the architects of future cap and trade 

legislation will build policy structures that reward or penalize these early emission reductions.  

This report takes an in-depth look at early action policies in the context of U.S. cap and trade 

climate legislation, focusing specifically on three leading proposals.  It aims to provide a clear 

picture of the tradeoffs among policy alternatives and allow policy makers to choose an optimal 

policy on the basis of distributional equity, political support, economic and environmental costs, 

and administrative feasibility. 

 

Current Policy Motivations 

Previous analyses of early action policy have primarily focused on the economic efficiency of 

incentivizing voluntary action before mandatory emissions limits exist.  This debate over “credit 

for early action,” which emerged in the late 1990s around the Kyoto Protocol negotiations, 

continues to impact the discourse on early action policy.  In contrast to this earlier period, 

however, the current policy dilemma centers on how to address early action within a broader cap 

and trade framework.  While a cap and trade regime provides an opportunity to incentivize or 

reward early action, free allocation of allowances to industry on the basis of recent emissions 

baselines would actually create disincentives or penalties for early action.  Additionally, more 
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than a decade of early emission reductions has magnified the distributional consequences of a 

policy that addresses previous reduction achievements. 

 

In this context, potential motivations for early action policies may be separated into three 

categories: 1) not penalizing companies for emission reductions already achieved, 2) rewarding 

companies for cumulative avoided emissions already achieved, and 3) incentivizing (or removing 

disincentives) for additional early emission reductions.  In spite of the tendency for these three 

motivations to be lumped together, specific policy alternatives may not address each goal 

equally.  In addition to these primary goals, early action policies could also address the issue of 

how to handle unused or “banked” state greenhouse gas allowances (another form of early 

reductions) in a federal greenhouse gas market. 

 

Policy Design Elements 

In the case studies and proposed U.S. legislation described here, three unique policy models are 

considered: 1) a bonus allowance model, in which allowances are provided to reward or 

incentivize cumulative avoided emissions; 2) a generic early action reward model, in which a 

common reward is given for achieving a certain threshold of early reductions; and 3) an “early 

action-neutral” allocation model, or distributing allowances in a way that does not penalize early 

reductions.  The success of any policy model will also depend on the specific design elements 

adopted, such as eligibility requirements for early action bonuses or the specific allocation 

method used to minimize early action penalties.    
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Despite a clear trend of voluntary early action in recent years, publicly available data on 

reduction achievements is incomplete and inconsistent.  Attempts to estimate the scope of 

avoided emissions are constrained by the decentralized nature of early action, the lack of a 

common standard or metric, the poor quality of most public information, and the private nature 

of most emissions information.  Although the nascent Climate Registry should resolve many of 

these issues in the future, the lack of historical data will have a significant impact on certain early 

action policy alternatives. 

 

Case Studies: E.U. Greenhouse Gas Trading and U.S. SO2 and NOx Trading 

Experience in the European Union (EU) Emissions Trading Scheme (ETS) illustrates many of 

the strengths and weaknesses of the three policy models.  In the case of the EU, early action 

bonuses were used to achieve political goals in eastern Member States where allowances were 

relatively plentiful.  Where allowances were scarcer, bonus allocation or other direct rewards for 

early action were not generally feasible.  As another reason why direct rewards were not used, 

observers also cited the difficulty of distinguishing legitimate, additional reductions from non-

additional reductions.  In contrast, interest in output-based allocation in the EU appears to be 

growing, but administrative feasibility remains a significant hurdle for many sectors. 

 

In the United States, pollutant trading programs for emissions of sulfur dioxide (SO2) and nitrous 

oxides (NOx) also provide useful lessons.  Although early action was not addressed in a serious 

way under the Acid Rain Program, it serves as a cautionary tale for the dangers of setting and 

adjusting allowance allocation on a facility-by-facility basis.  Experiences with a series of NOx 

trading programs suggest that early reduction crediting policies are administratively feasible for 
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the electricity sector, but this may have limited applicability for sources where historical 

emissions data is lacking.  Despite the fact that the NOx early action crediting programs were 

intended to incentivize additional early action, interviews with state regulators raise questions 

about the extent to which credited reductions were truly additional.  Unlimited early action 

crediting under the earlier Ozone Transport Commission NOx trading program, which 

contributed to a large regional bank of unused allowances, exemplified a potential danger of 

providing bonus allowances that increase total allowable emissions under the cap. 

 

Political Context for Early Action Policies 

Turning to the current political context, extensive interviews with industry representatives and 

political experts suggest that a small group of stakeholders is controlling the debate over early 

action recognition.  In contrast, most secondary stakeholders – including laggard companies, 

downstream early actors, and environmental organizations – remain relatively uninterested or 

uninvolved in the issue.  Among the most affected primary stakeholders, companies in the U.S. 

Climate Action Partnership coalition, the Chicago Climate Exchange (CCX), and early acting 

chemical producer DuPont appear to be the most engaged.  U.S. CAP and DuPont actively 

advocate crediting of cumulative emission reductions, while CCX operates behind the scenes 

politically and has not released a detailed position on early action.  Many other prominent early 

actors are less focused on rewards for cumulative achievements and are more concerned with 

penalties created by allocation baselines that do not recognize early reductions. 
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Early Action in Leading U.S. Climate Bills 

Leading U.S. climate proposals would address early emission reductions in very different ways.  

Beginning with the Lieberman-Warner Climate Security Act, the most recent version of the bill 

(the Boxer Substitute) would reward early actors by providing bonus allowances for cumulative 

avoided emissions.  At the same time, the bill would penalize early actors through an allocation 

of “transition assistance” allowances based on a source’s recent emissions.  As a result, some 

early actors would likely be net losers while others could receive large rewards, depending on the 

extent and success of total early action bonus claims.  From an efficiency perspective, the Boxer-

Lieberman-Warner allocation scheme would also create distortionary incentives for companies to 

delay additional emission reductions.  The bill’s early action crediting scheme also places a 

significant burden on the implementing agency as a result of its complexity, ambiguity, and data 

requirements, which could further reduce the program’s efficiency. 

 

In contrast to the complexity of the Boxer-Lieberman-Warner legislation, the Dingell-Boucher 

draft climate bill would address early action in a more streamlined but indirect way.    The bill 

would distribute free allowances to covered sources primarily through formulas that minimize 

early action penalties.  Electricity sector allocation would be based on an emissions baseline 

period that predates much early action, and allocation of industrial sector allowances would be 

based on measures of output rather than historic emissions.  Although output-based allocation 

creates some additional inefficiency, this method of addressing early action avoids the 

disincentives for additional reductions that are created by the Boxer-Lieberman-Warner method.  

Administratively, the policy would place a significant burden on the agency to collect 
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manufacturing sector data, but it provides fewer opportunities for eligibility controversies, 

inefficient rent seeking, or gaming by individual facilities. 

 

The Dingell-Boucher draft also considers an option to provide no free allowances to covered 

sources, an idea that was adopted by Representative Markey’s Investing in Climate Action and 

Protection Act.  The Markey bill would auction 94-100% of allowances over the program’s 

lifetime, which would remove any penalty for early action and any disincentive for additional 

early reductions.  Additionally, the small portion of allowances provided in the early years of the 

program to “trade-exposed” manufacturers would be distributed according to output measures 

rather than emissions.   

 

Although the Markey and Dingell-Boucher bills offer streamlined early action policies with 

significant equity and efficiency advantages over the Boxer-Lieberman-Warner alternative, 

neither bill effectively addresses political feasibility.  Despite the fact that both bills would 

provide fair, consistent treatment of early actors, their legislative texts do not highlight this 

advantage.  As a result, influential stakeholders that favor additional rewards for cumulative 

avoided emissions may be able to garner significant opposition to the Markey and Dingell-

Boucher approaches. 

 

Regarding unused allowances from state greenhouse gas programs, both the Boxer-Lieberman-

Warner and Dingell-Boucher proposals adopt language that would credit these banked 

allowances.  The bills would award federal allowances according to the cost of obtaining and 

holding the state allowances.  This flexible trade-out policy seems to strike an optimal balance 
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between ignoring the unused state allowances and crediting them on a 1:1 basis, which may not 

be justified or may wreak havoc on existing markets for these allowances.  The Markey bill does 

not address pre-existing state markets, most likely due to concerns over federal preemption and 

the rights of states to regulate greenhouse gases. 

 

Policy Recommendations 

Based on this analysis, I make the following recommendations to policy makers regarding the 

treatment of early action within a cap and trade framework: 

 

1) Focus on removing penalties for early actors and disincentives for additional early 

reductions 

2) Maximize allowance auctioning to address early action 

3) If free allowances are allocated, use early-action-neutral baselines 

4) Mitigate political opposition through clarity about not penalizing early actors 

5) If politically necessary, additional rewards for cumulative avoided emissions should 

only be provided on a limited, fair, and administratively simple basis 

6) If integrating state and regional cap and trade programs, credit unused allowances 

through a flexible crediting mechanism 
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Part 1: Background and Methods 

 

1. Introduction 

 

In the years since scientists first recognized that climate change was a serious problem, a number 

of companies have taken action to reduce their greenhouse gas emissions.  For example, 

aluminum producer Alcoa reports that it has cut emissions by more than one-third since 1990, 

while chemical giant DuPont claims to have reduced its emissions by over 60% in the same 

period.1  From an environmental perspective, the sooner annual emissions decline, the less 

vulnerable society will be to the impacts of climate change and the more likely we are to avoid 

climate catastrophes.2  Many policy makers, companies, and other stakeholders have therefore 

argued that companies making reductions before the existence of required limits should be 

encouraged, rewarded, or simply not penalized for taking action that is globally beneficial.  At 

the same time, recognition of early reductions may invite rent-seeking behavior by firms or lead 

to unjustified windfalls and inefficiencies. 

 

As the U.S. Congress considers various proposals to implement a cap and trade program for 

greenhouse gases, policy makers will need to address the treatment of early emission reductions 

(sometimes called “early action”).  A cap and trade regime provides an opportunity to incentivize 

or reward early action, but it also carries a risk of penalizing early actors.  If regulated entities are 

allocated allowances to emit greenhouse gases based on recent emissions levels, then companies 

                                                           
1 The Climate Group, Carbon Down, Profits Up (New York: The Climate Group, February 2007), 

http://www.theclimategroup.org/about/publications. 
2 See, for example: Intergovernmental Panel on Climate Change, “Issues relating to mitigation in the long-term 

context,” in Mitigation of Climate Change, Working Group III Report, 169-250, 
http://www.ipcc.ch/ipccreports/ar4-wg3.htm.  
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will be penalized for previously reducing their emissions baselines.  Recent legislative proposals 

have sought to balance the rewards and penalties for early actors in different ways, but early 

action remains a political sticking point.3 

 

Early Action and U.S. Climate Legislation 

In the second session of the 110th Congress, three climate proposals garnered significant 

attention and set the stage for future action in Congress.  All three bills would create economy-

wide cap and trade programs that cap the majority of U.S. emissions of the major greenhouse 

gases each year and allow firms to trade allowances representing the right to emit.  The goal of 

these market-based regulations is to ensure that environmental targets are achieved at the lowest 

possible cost to the economy.  Despite their similarities, however, each bill takes a very different 

approach to early emission reductions. 

 

In May and June of 2008, the Lieberman-Warner Climate Security Act of 2008 (specifically, the 

substitute amendment offered by Senator Boxer (D-CA)) was the focus of the most serious 

debate on climate change policy in the history of the U.S. Senate.4  The Boxer-Lieberman-

Warner bill would explicitly reward companies that reduced emissions before its enactment 

through the provision of bonus early action allowances.  Holders of unused state greenhouse gas 

allowances would also be reimbursed from the early action reserve.  At the same time, however, 

the bill would provide a significant number of free allowances in the program’s early years to 

direct emitters on the basis of their recent emissions, thereby penalizing companies that lowered 

                                                           
3 Note: Although the treatment of early offsets (for carbon sequestration or mitigation of emissions outside of 

capped sectors) is sometimes discussed in the same context as early action, offset projects raise a number 

of unique issues.  This analysis focuses only on early reductions of covered emissions. 
4 Lieberman-Warner Climate Security Act of 2008, SA 4825 to S 3036, 110th Congress, 2nd sess. (June 4, 2008), 

http://thomas.loc.gov/cgi-bin/query/R?r110:FLD001:S55050.  
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their emissions baselines.  On June 6, the bill fell 12 votes short of the 60 needed to overcome a 

filibuster on the Senate floor. 

 

In the House of Representatives, Chairman Dingell (D-MI) of the Energy and Commerce 

Committee released a long-awaited “discussion draft” climate bill co-sponsored by 

Representative Boucher (D-VA) in October 2008.5  Although the bill would reimburse holders of 

unused state allowances, it would provide no direct credit for other early emission reductions.  

Instead, the bill’s mechanisms for allocating free allowances to covered sources would ensure 

that most early emission reductions are not penalized.   

 

Also in 2008, Chairman Markey (D-MA) of the House Select Committee on Energy 

Independence and Global Warming introduced a full bill to tackle climate change.6  The 

Investing in Climate Action and Protection Act (iCAP) does not explicitly address early action or 

unused state allowances.  By auctioning 94% of its allowances in the first year and quickly 

transitioning to 100% auctioning, however, the bill would not significantly disadvantage 

companies that reduced emissions early. 

 

Future climate legislation in the 111th Congress is likely to draw on the examples of these bills.  

Senator Boxer, chairwoman of the Environment and Public Works Committee, has signaled her 

intention to act quickly to introduce climate legislation.7  Given her committee’s role in 

                                                           
5 House Committee on Energy and Commerce, Climate Change Legislation Discussion Draft, 110th Congress, 2nd 

sess. (October 7, 2008), 
http://energycommerce.house.gov/index.php?option=com_content&task=view&id=953&Itemid=65. 

6 Investing in Climate Action and Protection Act, HR 6186, 110th Congress, 2nd sess. (June 12, 2008), 
http://thomas.loc.gov/cgi-bin/bdquery/z?d110:h6186:.  

7 Jim Snyder, “Boxer signals intension to act on climate change,” The Hill, February 3, 2009, 
http://thehill.com/business--lobby/boxer-signals-intention-to-act-on-climate-change-2009-02-03.html  
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developing the most recent version of the Boxer-Lieberman-Warner bill, its staff members will 

likely look to aspects of the previous legislation as they develop new text.  In contrast to the 

Boxer-Lieberman-Warner bill, a previous bill cosponsored by Senator Boxer included no details 

on how emission allowances would be allocated.8 

 

Although Congressman Waxman (D-CA) has replaced Dingell as chair the Energy and 

Commerce Committee, the previous draft legislation and Markey’s bill are likely starting points 

for discussion in the House of specific details of a cap and trade framework.  On March 31, 

2009, Waxman and Markey released a new discussion draft climate bill titled the American 

Clean Energy and Security Act of 2009.9  However, the draft temporarily leaves blank the 

provisions for general allocation of emission allowances, which will be determined later.  

Adopting nearly identical language to the Boxer-Lieberman-Warner and Dingell-Boucher bills, 

the new bill would compensate holders of pre-existing state allowances.10  However, the bill 

includes no provision to give additional rewards for other previous or prospective early emission 

reductions in covered sectors.  Whether Waxman and Dingell will eventually adopt similar 

approaches for allocating allowances to those outlined in the Dingell-Boucher draft or Markey 

iCAP legislation remains to be seen. 

                                                           
8 Global Warming Pollution Reduction Act, S. 309, 110th Cong., 1st sess. (January 16, 2007), 

http://thomas.loc.gov/cgi-bin/bdquery/z?d110:s.00309:. 
9 House Committee on Energy and Commerce, American Clean Energy and Security Act of 2009 Discussion Draft, 

111th Cong., 1st sess. (March 31, 209), 
http://energycommerce.house.gov/index.php?option=com_content&task=view&id=1560&Itemid=1.  

10 American Clean Energy and Security Act, §790 
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Shifting Debate on Early Action 

Related to the current debate over early action with a cap and trade program, Congress 

considered legislative proposals in the late 1990s that would have created a “credit for early 

action” system to incentivize emission reductions in advance of Kyoto Protocol compliance.  

Eight years after officially withdrawing from Kyoto, the U.S. is seriously considering a unilateral 

cap and trade regime.  The questions around early action today have less to do with generating 

pure incentives for early action and more to do with addressing early action that has already 

occurred.  Despite the fact that the policy ground has shifted significantly, however, the rhetoric 

of this earlier debate continues to influence the framing of the issue and the positions of key 

stakeholders. 

 

While a number of analysts have discussed the efficiency of incentives for early action, very few 

have seriously addressed the issues of equity, political feasibility, and administrative feasibility 

that are increasingly relevant to the current dilemma of how to handle early emission reductions.  

This report is intended to provide congressional decision makers and stakeholders with a more 

complete analysis of the policy alternatives currently available to address early action within cap 

and trade legislation.  

 

In the analysis below, I first attempt to clarify the multiple goals that legislators must choose 

between in selecting a policy to address early action and briefly review the analytical literature 

on early action.  Next, after laying out criteria for evaluating policy alternatives, I discuss 

potential design elements of an optimal early action policy.  I then consider case studies from the 

European Union’s Emissions Trading Scheme and previous U.S. trading programs to draw 
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applicable lessons from applied early action policies.  Turning to the current political context, I 

analyze the positions, interest, and influence of primary and secondary stakeholders.  Finally, 

using the criteria I have developed and accounting for the political landscape, I evaluate the 

treatment of early action in the Lieberman-Warner Climate Security Act of 2008 (Boxer 

Substitute), the Dingell-Boucher draft legislation of 2008, and Markey’s Investing in Climate 

Action Protection Act of 2008.  I conclude with concrete recommendations for efficiently, 

effectively, and fairly addressing early action within cap and trade legislation. 

 

2. Motivations for Addressing Early Action  

 

As a hypothetical example of why early action may be important, consider two companies A and 

B.  Both companies start with annual greenhouse gas emissions of 10; but in 2005, company A 

makes an investment that reduces its annual emissions to 7 (see Figure 1).  Imagine that a cap 

and trade bill passes in 2009 with a cap that would go into effect in 2013.  Under this cap and 

trade program, emission allowances will be allocated for free based on 2011 emissions. 

 

Allowance allocation under this cap and trade program will have two main implications for early 

action – a distributional implication and an efficiency implication.  First, if annual emissions stay 

constant, company A will receive fewer allowances to use during the compliance period (see 

Figure 2).  Essentially, it is penalized for its early emission reductions.  Second, if either 

company is considering a project that would reduce emissions before 2011, that company now 

has a significant incentive to delay the reduction (see Figure 3).  This distortionary incentive will 

be environmentally and economically costly. 
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Figure 1.  Company A Reduced Emissions Baseline Relative to Company B 

 

 

 

Figure 2.  Distributional Implications of Free Allocation on Basis of 2011 Emissions 
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Figure 3.  Efficiency Implications: Disincentive to Make Future Early Reductions 

 

 

Note that if the hypothetical cap and trade program auctioned its allowances, rather than 

allocating them for free, the distributional and efficiency implications discussed above would not 

exist.  If no free allowances were awarded, there would be no penalty for previous reductions and 

no disincentive for future reductions.  In fact, the company with the lower emissions would be 

better off, because it would face lower compliance costs.  

 

Finally, note that, relative to company B, the actions of company A have already resulted in the 

avoidance of a certain quantity of greenhouse gas emissions.  In Figure 4, this is represented by 

the area of the shaded rectangle.  Some stakeholders have argued that these cumulative avoided 

emissions should be credited to reward companies for their socially beneficially action. 
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Figure 4.  Cumulative Avoided Emissions Due to Early Action 

 

This example illustrates the 3 primary reasons why policy makers may want to consider early 

action in the context of cap and trade programs: 

 

1) Ensuring that early acting firms are not penalized for reduced emissions;  

2) Rewarding firms for previously avoided emissions; and/or  

3) Creating incentives or removing disincentives for additional early action 

 

Note that motivations #1 and #2 deal retrospectively with emission reductions that have already 

occurred and are primarily distributional concerns.  Motivation #3, on the other hand, deals with 

prospective early action that would occur after a bill’s passage and could have significant 

economic and environmental consequences.  

 

Although these motivations are often lumped together and used interchangeably, different 

policies to address early action will affect these goals differently.  For example, a policy that 
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credits cumulative avoided emissions may not fully compensate all firms for free allowances lost 

because of lowered emission baselines.  These motivations are explored in more detail below. 

 

Motivation #1: Not Penalizing Early Actors 

This policy goal is based on the concept that early actors should not be penalized for early action 

and that “laggard” sources should not be rewarding for failing to reduce emissions.  As 

demonstrated in the example above, penalties for early actors could arise if free allowances are 

distributed to sources on the basis of recent emissions.  Of the two justifications for addressing 

previous (pre-enactment) early action, this argument is probably the most compelling from an 

equity and fairness perspective. 

 

The “Low-Hanging Fruit” Argument 

In arguing for fair treatment under a cap and trade program, early acting companies sometimes 

point out that they have already harvested the “low-hanging fruit,” unlike companies that have 

not made changes to improve their carbon intensity.  Requiring early acting companies to make 

the same level of additional reductions as laggard companies therefore puts an unfair burden on 

early acting companies, the argument goes.11 

 

While this logic has some appeal, the “low-hanging fruit” argument can be somewhat 

misleading.  A cap and trade program (or a carbon tax) that puts a price on greenhouse gas 

emissions does not automatically disadvantage early actors.  In fact, all else being equal, a firm 

                                                           
11 Pew Center on Global Climate Change, “Pew Center on Global Climate Change Response to: ‘Design Elements 

of a Mandatory Market-Based Greenhouse Gas Regulatory System’ Issued by Sen. Pete V. Domenici and 
Sen. Jeff Bingaman February 2006, Question 2,” 
http://www.pewclimate.org/policy_center/analyses/sec/q2_5.cfm (Accessed February 17, 2009) 
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with lower emissions will have a comparative advantage over a firm with higher emissions under 

a cap and trade program, because its compliance costs will be lower.  As the cap declines in 

future periods, the price of allowances will change (most likely upward) but the firm with the 

lowest emissions will still have the advantage of lower compliance costs. 

 

While other policy scenarios – such as a government mandate for every company to cut 

emissions by 10 percent – might disadvantage an early actor, market instruments like a cap and 

trade program or a carbon tax that put a price on carbon do not inherently disfavor early actors.  

As discussed above, the true disadvantage for early actors would arise when measures of recent 

emissions are used to allocate emission allowances.   

 

Motivation #2 Rewarding Early Actors 

Beyond simply not penalizing early actors, some stakeholders have argued that early acting firms 

deserve additional rewards for their proactive efforts to combat climate change.  More 

specifically, by this rationale, firms should get credit for their greenhouse gas savings 

accumulated over time.  Although the equity justifications are significantly weaker than the 

arguments for not penalizing early actors, this policy goal nonetheless enjoys significant support 

among some stakeholders (see Section 9). 

 

In the United States, the argument for rewarding cumulative avoided emissions has its roots in 

policy discourse and legislative proposals from the late 1990s to credit voluntary early action that 

would take place before the first Kyoto compliance period and before the U.S. created a 
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mandatory climate program.12  In fact, in his 1999 State of the Union address, President Clinton 

said, “I want to work with members of Congress in both parties to reward companies that take 

early, voluntary action to reduce greenhouse gases."13 

 

Although these bills did not pass, government agencies and private sector organizations 

continued to encourage voluntary emission reductions.  Furthermore, through the Department of 

Energy’s 1605(b) greenhouse gas reporting program, state climate registries, and private efforts 

like the Carbon Disclosure Project, companies were encouraged to register and publicly disclose 

their emissions and emission reduction achievements.  While companies had no assurance that 

registered emission reductions would be credited under a future climate change program, it is 

likely that some early actors registered their reductions in hope of receiving future compensation.   

In fact, in encouraging participation in the California Climate Registry, the State of California 

“offers its best efforts to ensure that California Registry members receive appropriate 

consideration for early actions in light of future state, federal or international GHG regulatory 

programs.”14  In contrast, New Hampshire’s voluntary emission reduction registry provided a 

disclaimer that participation “does not guarantee that recognition or credit will be awarded 

towards any future mandatory federal greenhouse gas reduction program.”15 

 

                                                           
12 Credit for Voluntary Early Action Act, S 2617, 105th Congress, 2nd Sess. (October 10, 1998, Senator John Chafee); 

Credit for Voluntary Reduction Act, S 547, 106th Congress, 1st Sess. (March 4, 1999, Senator John Chafee); 
Credit for Voluntary Actions Act, HR 2520, 106th Congress, 1st Sess. (July 14, 1999, Rep. Rick Lazio). 

13 William J. Clinton, State of the Union Speech, January 19, 1999, Transcript available at 
http://www.cnn.com/ALLPOLITICS/stories/1999/01/19/sotu.transcript/  

14 California Climate Action Registry, “Overview,” http://www.climateregistry.org/about.html (Accessed February 
17, 2009).  

15 New Hampshire Code of Administrative Rules. § Env-A 3801, “Voluntary Greenhouse Gas Emission Reductions 
Registry.” 
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Additionally, interviews with early acting companies suggest that many consider their early 

emission reductions to be a valuable asset.  One DuPont staff member explained that when the 

Coca-Cola Company bought DuPont’s nylon business, ownership of the carbon reductions 

associated with the business was part of the negotiations.16  Another representative for an early 

acting company said that they were holding carbon allowances earned through the Chicago 

Climate Exchange in anticipation that they will be more valuable under a federal program.17 

 

Regarding “fair” treatment, my interviews with stakeholders suggest that, while there is broad 

agreement that companies should not be penalized for reducing emissions, there is less 

agreement around whether companies should be directly credited for their cumulative emission 

reductions.  Even a few representatives from companies with the strongest early action track 

records have suggested that the argument for direct crediting is significantly weaker than the 

argument for ensuring that early actors are not penalized (see Section 9).   

 

Retroactively crediting emission reductions for “fairness” purposes would also raise a number of 

difficult questions.  For example, does the intent of a company’s actions matter?  Does it matter 

if a company received few monetary benefits from its investment or whether the company’s 

move was highly profitable?  As one early actor put it, these are “weird questions,” since every 

company makes investment decisions based on expected economic consequences.18  Moreover, I 

found little evidence that companies decided to reduce their emissions because they were 

convinced that they would receive credits in a future market.  This result is consistent with 

                                                           
16 Dawn Rittenhouse (DuPont), in discussion with the author, October 24, 2008. 
17 Interview with company representative, Fall 2008 (Anonymous by request). 
18 Keith Belton (Dow), in discussion with the author, December 10, 2008. 



24 

 

findings by the Climate Group that leading early actors have reaped significant financial gains 

from emission reductions and no reported negative impacts.19 

 

Even if the question of fairness remains unresolved, the desire to reward early acting companies 

for their “good” actions still remains a significant political motivation.  It is important to note, 

however, that a policy solution that credits total avoided emissions may not effectively address 

the penalty created through allowance allocation.  In fact, as will be explored in later sections, 

providing allowances for these different purposes can lead to very different distributional 

outcomes. 

 

Motivation #3: Incentivizing or Removing Disincentives for New Early Action 

Another potential motivation for recognizing early emission reductions, which has received less 

attention in discussions of recent policy proposals, is the desire to incentivize or remove 

disincentives for additional early emission reductions.  Companies may choose to make 

additional emission reductions between the date that climate legislation is adopted and the first 

mandatory compliance period, but these decisions will partly depend on the incentives created by 

the legislation.  While the desire to reward or not penalize early actors for previous reductions is 

primarily a distributional question, a policy that sets up incentives (or disincentives) for 

additional early action will have significant economic efficiency implications. 

 

As discussed above, penalties for early action could arise through an allowance allocation 

scheme that is based on recent emissions baselines.  Depending on the baseline used, this penalty 

could act as a perverse incentive to delay investment that would reduce emissions.  This 
                                                           

19 The Climate Group, Carbon Down 
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disincentive may also extend beyond a program’s early years if a rolling baseline period is used 

for allocation.  In the case of the European Union, Neuhoff et al. point out that expectations 

about future allocation methods can have a distortionary effect, with companies more likely to 

delay improvements because of their expectation that an updated baseline period will be used for 

the next round of allowance allocation.20  

 

Arguments that have been raised for and against providing additional incentives for early action 

are discussed in greater detail in Section 3.   To the extent that the period between policy 

adoption and the first compliance period is short, the concerns on both sides may be diminished.  

However, some company representatives I interviewed claimed that they had projects in the 

pipeline that could yield greenhouse gas reductions but which were on hold due to uncertainty 

about the timing of mandatory regulations and whether early reductions would be recognized.21  

While it is reasonable to guess that many companies would be slow to adjust to the adoption of a 

cap and trade bill, it is also likely that well-prepared companies will have opportunities to reduce 

their emissions before the mandatory compliance period.  As one example, if the Lieberman-

Warner bill had passed in the 110th Congress, mandatory compliance would not have started for 

at least three years after it was adopted.22 

 

Additional Motivation: Transition of Existing Greenhouse Gas Markets  

In addition to the motivations discussed above, the recognition of early action could also help 

transition pre-existing greenhouse gas markets into a federal greenhouse gas program.  

                                                           
20 Karsten Neuhoff et al., “Implications of Announced Phase II National Allocation Plans for the EU ETS,” Climate 

Policy 6 (2006): 411-422. 
21 For example, Michael Parr (Senior Manager Government Affairs, DuPont), in discussion with the author, 

December 15, 2008. 
22 Lieberman-Warner. SA 4825 to S 3036, §201 
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Emissions trading has already started for the northeastern states’ Regional Greenhouse Gas 

Initiative, and the Western Climate Initiative is expected to follow suit by 2012.23 

 

By the time a federal cap and trade program is created and implemented, sources already 

regulated on the state level will be holding an unknown number of state/regional allowances.  

Assuming the state or regional trading program has led to total emission reductions, these unused 

(or “banked”) allowances will represent some level of emission reductions achieved beyond the 

requirements of the mandatory state program.   

 

If federal policy makers wish to integrate state or regional markets with a new federal market -- 

or encourage optional integration by states – they will need to address the remaining banked 

allowances from the state or regional programs.  One option would be to trade them out for 

federal allowances from an early action bonus allowance pool (a policy model discussed in 

Section 6).   

 

Unlike most early actors, companies within state or regional markets had governmental 

assurance that additional emission reductions that resulted in banked allowances would yield 

monetary value in a carbon market.   This difference may be important for the design of optimal 

policy. 

 

                                                           
23 Western Climate Initiative, “U.S. States, Canadian Provinces Announce Regional Cap-and-Trade Program to 

Reduce Greenhouse Gases,” news release, September 23, 2008, 
http://www.westernclimateinitiative.org/ewebeditpro/items/O104F19871.PDF. 



27 

 

3. Literature Review 

 

To date, the majority of published literature related to early action has dealt with policies to 

incentivize voluntary early reductions in advance of mandatory greenhouse gas limits.  Some 

analysts have focused specifically on the implementation challenges of crediting early 

reductions.  Few, if any, papers have fully addressed early action policy options in the context of 

a cap and trade program, however. 

 

The vast majority of analysis related to early action was generated in the late 1990s when U.S. 

policymakers were considering separate “credit for early action” programs in advance of 

mandatory regulations to meet U.S. Kyoto Protocol targets.  In this context, economists and 

policy experts disagreed about the economic efficiency of incentives for early action. 

 

Some economists and policy experts have argued that incentives for early action can reduce 

overall costs by smoothing the economic transition into a mandatory emission reduction regime, 

allowing firms to shift technologies during the course of normal capital replacement, and 

sparking innovation that will reduce future costs.24 

 

                                                           
24 Robert R. Nordhaus and Stephen C. Fotis, “Analysis of Early Action Crediting Proposals,” (Prepared for the Pew 

Center on Global Climate Change, October 1, 1998), http://www.pewclimate.org/global-warming-in-
depth/all_reports/early_action. 

Axel Michaelowa and Chris Rolfe, “Early Action to Reduce Greenhouse Gas Emissions Before the Commitment 
Period of the Kyoto Protocol: Advantages and Disadvantages,” Environmental Management 28 no. 3 
(2001): 281-292. 

Annie Petsonk and Joseph Goffman, “Meeting the Climate Challenge in the Near Term: Policy Incentives for Early 
Action,” in Flexible Mechanisms for an Efficient Climate Policy: Cost Saving Policies and Business 

Opportunities, ed. Karl Ludwig Brockmann and Marcus Stronzik (Mannheim, Germany: ZEW Economic 
Studies, 2000), 111-125. 
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Other arguments in favor of early action crediting are less relevant in the current context of cap 

and trade legislation.  For example, Petsonk and Goffman point out that early action crediting 

could reduce regulatory uncertainty faced by companies.25  Michaelowa and Rolfe suggest that 

early action policies could provide valuable information about abatement costs and policy 

implementation that would help improve later policies for greenhouse gas abatement.26 

 

On the other hand, Michaelowa and Stronzik point out that, without a significant innovation 

effect, early action causes marginal costs of reductions to rise in the later compliance period.27  

In a more complete analysis, Parry and Toman argue that credits for early action will likely 

generate net costs.  They find that unless early emission reductions lower the total reductions 

needed to meet the cap -- in other words, unless early reduction credits expand the size of the cap 

during the compliance period -- credit for early action may generate additional reductions where 

the benefits do not justify the costs.28   Their conclusion is based on assumptions about the 

mandatory cap’s stringency, however, such that the program’s total costs are already close to its 

total benefits. 

 

Various policy and economic analysts have also pointed out the weaknesses of a “credit for early 

action” policy model.    Lyon and Maxwell emphasize the high transaction costs created by an 

early action crediting program, particularly because of the need for complicated reporting and 

                                                           
25 Petsonk and Goffman, “Meeting the Climate Challenge.” 
26 Michaelowa and Rolfe, “Early Action.” 
27 Axel Michaelowa and Marcus Stronzik, “Early Crediting of Emissions Reduction – a Panacea or Pandora’s Box?” 

in Efficiency and Equity of Climate Change Policy, ed. Carlo Carraro (Italy: Fondazione Eni Enrico Mattei, 
2000), 185-197. 

28 Ian W.H. Parry and Michael Toman, “Early Emission Reductions Programs: An Application to CO2 Policy,” 
(Discussion Paper 00-26, Resources for the Future, June 2000). 
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measurement requirements.29  Rolfe et al. point out that early action crediting schemes generate 

uncertain and speculative market signals, distorted incentives that shift action towards specific 

reductions that will earn credit, and perverse incentives to shift production (also known as 

“leakage”).30  As Parry and Toman explain, early action crediting can also “crowd out” 

government revenues that might otherwise be used to reduce costs through efficient tax shifts 

(“revenue recycling”).31 

 

Although very few analyses have addressed the treatment of previous early action, some 

observers have noted the equity and fairness issues raised by early action crediting.  Rolfe et al. 

note that such policies raise costs for non-participants.32  Their analysis points out the “high 

potential for Credit for Early Action having significant distributive effects while having very 

limited environmental impact.”  According to them, this is particularly likely if past action is 

rewarded.  Beneficiaries of the program, they note, “may tend to be very concentrated,” which 

further magnifies the distributional impacts.  In fact, Rolfe et al. raise the possibility that 

crediting schemes which concentrate rewards in certain sectors may violate GATT or WTO trade 

rules. 

 

A number of papers have highlighted key implementation questions related to early action 

crediting programs.  A 1998 GAO report focused on four fundamental issues to be addressed: 1) 

how to estimate emissions, 2) how to determine ownership of emission reductions, 3) at what 

                                                           
29 Thomas P. Lyon and John W. Maxwell, “Mandatory and Voluntary Approaches to Mitigating Climate Change,” 

(Working Paper, Indiana University, March 19, 2003), 
http://www.bus.indiana.edu/riharbau/RePEc/iuk/wpaper/bepp2004-28-lyon-maxwell.pdf.  

30 Chris Rolfe, Axel Michaelowa, and Michael Dutschke, “Closing the Gap: A Comparison of Approaches to 
Encourage Early Greenhouse Gas Emission Reductions,” (HWWA Hamburg Report, 1999), 
http://ageconsearch.umn.edu/bitstream/123456789/9536/1/re990199.pdf. 

31 Parry and Toman, “Early Emission Reductions Programs.” 
32 Rolfe, Michaelowa, and Dutschke, “Closing the Gap.” 
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level to report emissions, and 4) how to verify emissions claims.33  Nordhaus and Fotis highlight 

the importance of rewarding only additional reductions that would not have occurred through 

“business as usual” to preserve efficiency and fairness.34  Potential design options are addressed 

in greater detail in the Section 6. 

 

Although most analysts have focused on the “credit for early action” policy model, Rolfe et al. 

discuss the possibility of what they call “baseline protection.”35  This policy would eliminate the 

disincentive created by fears that early actors will receive smaller allocations in the future if 

emissions are “grandfathered” (allocated for free based on an entity’s emissions).  “Baseline 

protection,” as described by Rolfe et al., would involve using verified emission reduction 

information to adjust upwards baselines used for allocation under a cap and trade scheme.  They 

note, however, that this policy could add significant administrative burdens and increase total 

transaction costs.  The concept of “baseline protection” will be discussed in Section 6 as an 

example of an “early-action-neutral” allocation policy model. 

 

Finally, a more recent paper by DiMascio focuses on early action in the context of climate bills 

in the 109th Congress, evaluating the favorability of these bills for early actors and discussing 

how emitters can maximize their chances of receiving credits under future legislation.36  It notes 

six key elements of bills that can affect early actors’ ability to receive credits: “(1) what early 

reduction credits are available, (2) which baseline calculation method is employed, (3) how the 

                                                           
33 U.S. General Accounting Office, “Climate Change: Basic Issues in Considering a Credit for Early Action 

Program,” Report to the Ranking Minority Member, Committee on Government Reform and Oversight, 
House of Representatives, GAO/RCED-99-23, November 1998,  http://www.gao.gov/cgi-
bin/getrpt?RCED-99-23. 

34 Nordhaus and Fotis, “Analysis of Early Action”; Michaelowa and Rolfe, “Early Action.” 
35 Rolfe, Michaelowa, and Dutschke, “Closing the Gap.” 
36 Nicholas DiMascio, “Credit Where Credit is Due: The Legal Treatment of Early Greenhouse Gas Emission 

Reductions,” Duke Law Journal, 56 no. 6 (April 2007):1587-1619. 
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overall emissions cap is allocated, (4) which greenhouse gases are regulated, (5) how offsets are 

treated, and (6) what types of entities are regulated.”37  Although DiMascio notes the impact of 

emissions-based allocation on early actors, he focuses his analysis on an early action crediting 

policy model. 

 

4. Methods 

 

This report draws on the tools of policy and legislative analysis, political stakeholder analysis, 

case study comparative analysis, and other research techniques to evaluate early action policies 

in leading cap and trade proposals, weigh trade-offs, and provide recommendations to policy 

makers. 

 

Policy and Legislative Analysis 

The policy analysis process adopted here includes 1) problem identification, 2) analysis of the 

policy and political context, 3) establishment of evaluation criteria, 4) development of policy 

alternatives, 5) qualitative multi-criteria analysis, and 6) policy and implementation 

recommendations.  The analysis of policy alternatives focuses on policies adopted in three 

leading U.S. climate bills but also considers general policy models and applied policies from two 

extended case studies. 

 

Political Stakeholder Analysis 

Information for political stakeholder analysis was conducted through a combination of direct 

interviews and research of public statements, company reports, and third-party analyses.  
                                                           

37 Ibid. 
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Between October 24, 2008 and December 17, 2008, I conducted a dozen in-depth interviews 

with primary stakeholders, including representatives or consultants with early actors Alcoa, 

Dow, DuPont, MeadWestvaco, Owens-Illinois, Pacific Gas & Electric, and Wal-Mart.  In these 

interviews, I gathered information about emission reduction achievements, the companies’ 

positions on early action and proposed legislation, the relative priority of early action for the 

companies, and other details relevant to how early action policies would affect the companies.  I 

also interviewed representatives of the U.S. Climate Action Partnership and the Chicago Climate 

Exchange.  Secondary stakeholder information was gathered through interviews with staff 

members at Natural Resources Defense Council and state regulatory agencies from five states 

participating in the Regional Greenhouse Gas Initiative.  Finally, direct stakeholder interviews 

were complemented by interviews with former congressional staff from the offices of Senators 

Lieberman (D-CT) and Specter (R-PA). 

 

Case Studies 

Case studies were constructed through direct interviews, historical research, the use of third-

party analyses, and analysis of regulations, legislation and technical guidance documents.  For 

the European Union case study, I interviewed representatives of the European Commission, 

Hungary, Czech Republic, and Germany about the countries’ experiences with developing and 

implementing national allocation plans and early action policies.  These interviews were 

conducted between November 24, 2008 and January 14, 2009.  First-person accounts of the EU 

experience were also gathered from a collection edited by Ellerman et al.38  To gather 

information on the U.S. SO2 and NOx trading programs, I interviewed staff members from the 

                                                           
38 A. Denny Ellerman, Barbara K. Buchner and Carlo Carraro, Allocation in the European Emissions Trading 

Scheme, (New York: Cambridge University Press, 2007). 
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Environmental Protection Agency and environmental agencies in Illinois, Kentucky, 

Massachusetts, Michigan, North Carolina, and Ohio between November 19, 2008 and February 

11, 2009. 

 

Other Research  

I gathered available information on U.S. emission reduction achievements through research of 

federal program data, state registry data, private registry reports, third-party summaries of early 

action, and interviews with managers of government and private registries.  In addition to 

converting data to a common metric, I used some estimation procedures, which are fully 

described in the Appendix.  In analyzing policies and generating recommendations, I drew 

partially on previous economic and policy analyses reviewed in Section 3. 

 

5. Criteria for Evaluation of Policy Alternatives 

 

In analyzing early action policy alternatives, I focus on four evaluation criteria: 1) equitable 

treatment of early actors; 2) stakeholder support; 3) economic incentives and greenhouse gas 

impacts; and 4) administrative feasibility. 

 

Equitable Treatment of Early Actors 

The equitable treatment of companies under a cap and trade program is closely tied to political 

acceptability.  Not only would inequitable treatment of competing firms most likely provoke 

opposition from disadvantaged companies, but many state leaders, trade associations, legislators, 

and other influential and vocal stakeholders view equitable treatment as an important 
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requirement for climate legislation.  For example, the U.S. Climate Action Partnership, an 

influential coalition of environmental groups and business interests from every major sector, lists 

fair treatment and encouraging/rewarding early action as two of their six key “design principles” 

for climate legislation.39   

 

Furthermore, because higher costs are passed on by companies to consumers and shareholders, 

inequitable treatment of firms in a market ultimately corresponds with inequitable treatment of 

citizens.  Although equitable treatment is a component of political feasibility, fair treatment 

under the law may also be thought of as an independent policy goal. 

 

Stakeholder Support 

My criterion of stakeholder support is a more specific measure of political feasibility.  Although 

it is derived from the analysis of distributional impacts on early actors, it also reflects the 

differential influence of certain stakeholders.  For example, while many political stakeholders are 

concerned about equitable/fair treatment (as noted above), highly influential stakeholders may 

have additional concerns.  A policy that is beneficial to highly influential stakeholders may enjoy 

some political advantages over a policy that simply levels the playing field for all actors. 

 

Economic Incentives and Greenhouse Gas Impacts 

This criterion focuses on the net environmental and economic costs of an early action policy’s 

incentive structure.  These impacts may be related to incentives or disincentives for additional 

(post-enactment) early action, the potential economic and environmental impacts of proposed 

                                                           
39United States Climate Action Partnership, “Call for Action,” (Consensus Principles and Recommendations from 

the U.S. Climate Action Partnership: A Business and NGO Partnership, January 2007), http://www.us-
cap.org/USCAPCallForAction.pdf.  
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early action policies, and the opportunity costs of using scarce emission allowances to credit 

early action. 

 

As discussed in Section 3, policy analysts have made cases for and against additional incentives 

for early emission reductions.  Ultimately, whether additional incentives for early action are 

judged to be economically efficient depends on an analyst’s assumptions about the costs and 

benefits of the larger cap and trade program.  Policy alternatives are analyzed here in terms of 

relevant incentive structures or market distortions, but a full cost-benefit analysis of incentives 

for additional early action is beyond the scope of this paper.   

 

In addition to affecting behavior after a bill’s passage, a policy proposal may also have net 

climate and efficiency impacts before the bill’s passage.  For example, the existence of 

provisions rewarding emission reductions in proposed legislation may contribute to companies’ 

willingness to reduce emissions before a cap and trade program starts.  Conversely, uncertainty 

or ambiguity regarding how early reductions will be rewarded could have a negative effect on 

early reductions. 

  

A policy could also have significant opportunities costs if emission allowances are used to credit 

early action.  Emission allowances are scarce and valuable resources that will have market value 

for firms and instrumental value for policy makers.  Policy makers can use allowance allocation 

to raise revenue, create new incentives for desirable action, provide transition assistance to 

workers, or simply cut political deals.  Economists have also argued that using revenue raised by 

auctioning allowances to offset distortionary taxes on income or capital, a policy known as 
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“revenue recycling,” could substantially reduce the costs to the economy of a climate change 

mitigation policy.40  The opportunity cost of giving away allowances to companies for early 

action is essentially the value of the next best alternative use for those allowances.  From this 

perspective, over-compensating companies or choosing a policy that requires more allowances 

than an equally-performing alternative would be inefficient.   

 

Administrative Feasibility 

The extent to which early action provisions place significant administrative burdens on 

implementing agencies or companies will also affect the overall efficiency of the program.  As 

will be discussed in the next section, some (but not all) early action policy options are highly 

complex and would require difficult rule making and implementation.  Legislative ambiguity 

could also leave implementing agencies open to protracted legal challenges, inefficient rent 

seeking behavior, or attempts by companies to “game” the system for their individual benefit.  

Finally, overly burdensome administrative requirements for companies could affect market 

behavior and increase transaction costs. 

 

                                                           
40 Ian W.H. Parry, “Revenue Recycling and the Costs of Reducing Carbon Emissions,” in Climate Change 

Economics and Policy: An RFF Anthology, ed. Michael Toman (Washington, DC: Resources for the 
Future, 2001), 119-124. 
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Part 2: Policy Design Elements and Case Studies 

 

6. Early Action Policy Design Elements 

 

Congressional staff members designing a mechanism to address early action have three main 

options for the policy’s structure: 1) provide bonus allowances to early actors for cumulative 

avoided emissions, 2) provide a common reward to all qualifying early actors, or 3) select an 

“early-action-neutral” method of allocating allowances.  Options 1 and 3 have been included in 

recent U.S. climate proposals, and all three models have been implemented to some degree in the 

European Union (see Section 7). Each model also has a unique set of critical design elements, 

which are discussed briefly below. 

 

Model 1: Bonus Early Action Allowances 

In this policy model, a firm would receive bonus emission allowances as a reward or credit for 

cumulative avoided emissions.  As shown by the shaded region in Figure 5, avoided emissions 

represent the total difference over time between actual emissions (as a result of early action) and 

a “business as usual” baseline (what would have happened in the absence of early action).  

Bonus allowances could be used to reward previous early action or to provide an incentive for 

additional early action.  For purposes of harmonizing state greenhouse gas markets with a federal 

program, bonus allowances for early action might also be used to reimburse entities holding 

unused state allowances, which may also be thought of as representing additional early emission 

reductions.   
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Figure 5.  Cumulative Avoided Emissions Relative to a “Business as Usual” Baseline 

(avoided emissions represented by shaded region) 

 

 

Obvious limitations of the early action bonus model are its complexity, heavy administrative 

burden, high transaction costs, opportunities for exaggeration and gaming, and its use of valuable 

allowances.  Although model 1 may also have large distributional consequences, the subjective 

nature of early action crediting and its focus on “rewarding” good behavior raise significant 

fairness issues. 

 

By its nature, this policy option is highly flexible and can lead to a large range of distributional 

outcomes.  For this reason, the specific design elements of the policy will be critical in 

determining the success or failure of this policy alternative.  While a number of these design 

elements could be determined in legislation, the technical complexity of allowance allocation for 

a multi-sector cap and trade program guarantees that some decisions will be made by the 

implementing agencies.  Key eligibility and instrumental design elements are briefly discussed 

here. 
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Eligibility Design Elements 

 

1) Timing 

Depending on the policy’s goal, bonus allowances may be awarded retroactively for reductions 

achieved before policy enactment, offered as an incentive for additional reductions before the 

first compliance period, or provided for both historic and future crediting.  If reductions are 

credited retroactively, a date must also be set for the first year of eligible reductions.  The choice 

of a starting date will depend on both the history of voluntary action and the availability of 

historic emissions data (see Appendix for more information on available emission reduction 

data). 

 

2) Scope of Coverage 

A difficult question in designing a program to credit early action is whether emission reductions 

will be counted on a project, facility, or company level.  Crediting avoided emissions on a 

project-level will maximize a program’s coverage, but it opens the door to rewarding 

questionable reduction claims and provides more opportunities for “gaming” the system.  On the 

other hand, crediting only reductions in total company emissions may ignore legitimate emission 

reductions achieved relative to “business as usual.”   

 

A related question concerns the eligibility of reductions in emission intensity.  A program that 

credited emission intensity improvements would encourage investments in efficiency but would 

allow a company to earn credits while its overall emissions grew.  Crediting only absolute 
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emission reductions, on the other hand, would provide no room for economic growth and would 

create a greater incentive for companies to shift production to sources not covered by the early 

action calculation (“leakage”).41  The use of company baselines that account for growth is 

discussed below, but this raises significant implementation problems of its own.  

 

3) Downstream Emissions 

Another question of scope relates to who is eligible to earn credits.  Downstream energy users 

are unlikely to have direct compliance requirements under a cap and trade program, but they may 

be responsible for significant early emission reductions.  For example, a given retail chain may 

have significantly reduced its electricity use.  Also, many industrial sources have both direct and 

indirect emissions.  The decision to credit downstream or indirect emission reductions would 

significantly expand the program’s eligibility.  It would also require careful monitoring to ensure 

that single actions were not rewarded twice.  Sorting out whether an electricity supplier or a 

downstream user may claim credit for a reduction could present significant problems for an 

implementing agency. 

 

4) Ownership of Reductions 

Voluntary greenhouse gas trading markets like the Chicago Climate Exchange (CCX) also 

present difficult questions for an early action crediting program.  Most observers would probably 

agree that a company that has sold carbon credits equal to a 100-ton reduction of emissions 

should not get credit in a federal program for these 100 tons.  However, it may be less obvious 

whether or not the entity that purchased those allowances should be eligible for credit.  Digging 

deeper, a crediting program could be designed such that a company that “uses” emission 
                                                           

41 Nordhaus and Fotis, “Analysis of Early Action.” 
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reductions to meet its voluntary (but legally binding) CCX commitment cannot be credited under 

a federal program for those same reductions.  Finally, it would not be difficult to imagine 

scenarios where EPA found that some emission reductions certified by CCX were ineligible for 

federal early action credit.  In this case, the EPA could face the difficult task of sorting out who 

“owned” the ineligible versus eligible reductions from a given facility.  Although not impossible 

to navigate, these questions present significant administrative and political challenges.  (See 

Section 9 for a discussion of CCX as a political stakeholder.) 

 

5) Additionality Requirements 

Theoretically, an early action bonus program should only credit reductions that are “additional,” 

in the sense that they would not have occurred in the absence of the specific early action.  In 

reality, however, defining what makes a reduction additional and determining whether an entity 

meets this definition would be a vexing process.  As a first additionality test, an early action 

program could require that credited reductions not be mandated by state or federal law.  This 

requirement was adopted in the European Union and NOx Budget Trading Program cases 

discussed below.  Another additionality test might require that the reductions occur as a result of 

an investment that was intended to reduce greenhouse gas emissions.  Establishing the purpose 

of reductions would be very difficult, however, since companies make investment decisions 

based on the full suite of costs and benefits.  (See the related discussion about setting baselines 

below) 
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Instrumental Design Elements 

 

1) Allowance Reserve 

Perhaps the most important question related to an early action bonus program relates to the 

nature and size of the bonus allowance reserve.  Environmental organizations have argued 

strongly that any bonus allowances awarded to early actors should come out of the total cap for 

the compliance period.42  Using allowances from within the cap reduces fears that crediting of 

non-additional “reductions” would sacrifice the environmental integrity of the program.  On the 

other hand, economists Parry and Toman argue that if incentivized early reductions do not lower 

the level of reductions needed during the compliance period, then early action crediting (for 

future early action) will probably generate reductions that are too costly.43  While the European 

Union trading program, the NOx SIP Call, and the Boxer-Lieberman-Warner bill all require that 

early action credits come from within the cap, the eastern states’ Regional Greenhouse Gas 

Initiative creates early action bonuses that are additional to the region’s cap.44 

 

Early action reserves can be limited in size or unlimited.  If early action bonuses are drawn from 

within the compliance cap, unlimited crediting may be infeasible, however.  Setting a limit for 

the reserve size can also be difficult, given imperfect knowledge of previous emission reductions 

and the unpredictable effects of an incentive.  A limited reserve size also sends uncertain market 

signals to early action participants, because the ratio at which reductions will be credited is 

                                                           
42 David Doniger (climate center policy director, Natural Resources Defense Council), in discussion with the author, 

December 17, 2008. 
43 Parry and Toman, “Early Emission Reductions Programs.” 
44 Nancy Seidman (Deputy Assistant Commissioner for Climate Strategies, Massachusetts Department of 

Environmental Protection), in discussion with the author, December 11, 2008. 
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unknown.  (See Appendix for a discussion of available early emission reduction data and 

inherent data constraints) 

 

Crediting ratios are also very important if early action bonuses are used to credit banked state 

allowances under a federal cap and trade system.  As policy analyst Jonas Monast has explained, 

exchanging state allowances for federal allowances at a 1:1 ratio could create fairness issues 

among states subject to caps of different stringencies.45  In the situation where a state allowance 

budget is overallocated, he also points out that a banked ton may not represent a full ton of 

emission reductions.46  Additionally, announcement of a 1:1 trade-out would likely disrupt the 

state allowance markets by driving the price to the expected value of a federal allowance.  In 

contrast, failing to credit unused state allowances or the use of heavy discounting could cause 

state allowance prices to collapse. 

 

2) Baselines 

One of the most administratively vexing issues related to early action crediting is establishing 

emissions baselines against which reductions are measured.  This is closely related to the 

eligibility question of additionality discussed above.  Depending on the program’s scope, the 

relevant baselines could be company-wide, facility specific, or associated with a specific project.  

Setting a comparative baseline is data intensive and highly subjective, but it can significantly 

affect a company’s claim on early action rewards.   

 

                                                           
45 Jonas Monast, “Integrating State, Regional, and Federal Greenhouse Gas Markets: Options and Tradeoffs,” Duke 

Environmental Law & Policy Forum Volume XVIII, No. 2 (Spring 2008): 329-346, 
http://www.law.duke.edu/shell/cite.pl?18+Duke+Envtl.+L.+&+Pol%27y+F.+329+pdf  

46 Ibid. 
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The simplest approach may be to assume a flat baseline and calculate emission reductions as the 

difference between a historic average and current emissions.  This approach would not account 

for economic growth or patterns of industry-wide efficiency improvements, however.  Also, 

unless the baseline is carefully adjusted, it will not reflect facility closures or ownership transfers 

that may lower a company’s total emissions but which should not be credited.  An alternative to 

address economic growth or industry-wide improvements might be to generate a “business as 

usual” baseline using either company-specific or industry-specific trends.  Such an approach 

would create significant administrative burdens and may raise questions about the policy’s 

subjectivity. 

 

3) Verification Requirements 

Like the baseline issue, specific verification requirements could significantly affect the number 

of qualifying reductions and the administrative costs of the program.  An optimal program must 

strike a balance between requirements to ensure that credited reductions are real and additional 

and requirements that impose unnecessarily high transaction costs on companies and 

implementing agencies.  This is an especially challenging issue for a program that attempts to 

credit previous emission reductions, due to the lack of uniform reporting standards and the 

difficulty of verifying older data. 

 

Model 2: Generic Early Actor Reward 

As an alternative to model 1, policy makers could provide a more generic reward for all early 

actors that pass a certain early action threshold.  An example of this approach was used by 

Germany in the first allocation phase for the European Union Emissions Trading Scheme 
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(discussed below).  In the German case, all regulated entities that had reduced emissions by at 

least a certain percentage were rewarded with a more generous formula in the allocation of free 

allowances.  A variation of this approach would be to provide a lump sum payment (of 

allowances, for example) to all early actors.  While the German example applied retroactively, 

this model could theoretically be used to incentivize additional early emission reductions.   

 

An obvious disadvantage of generic early actor rewards is its inability to adjust the rewards or 

incentives for the level of reductions achieved or the level of allocation penalty incurred.  This 

model would also raise a number of the same difficult questions raised by early action crediting 

about timing, scope, additionality, ownership, and verification. 

 

Model 3: Early Action-Neutral Allocation 

In contrast to the complexities of an early action bonus system, what I am calling “early action-

neutral allocation” offers a conceptually simple alternative to address early action.  Essentially 

this would mean distributing allowances in a way that does not penalize early action.  As 

explained above, companies making emission reduction investment may be penalized through 

the allocation of free allowances based on recent emissions levels.  Another problem could 

emerge if emissions baselines are adjusted regularly (a “rolling baseline”).    In that case, 

regulated entities would have an incentive to delay emission reductions, even throughout the 

period of mandatory regulation.  For example, if free allocation of allowances is consistently 

based on emissions levels from the three years preceding a compliance period, firms will always 

face some distortionary incentive to delay emission reductions that somewhat counteracts the 

price pressure created by their compliance obligation. 



46 

 

 

By removing or minimizing penalties for early action otherwise created through allowance 

allocation, an early action-neutral allocation method could address the “unfairness” of penalties 

for early actors and the distortionary effect that such penalties might have on additional early 

action.  At the same time, variations of this policy alternative may face significant political and 

administrative feasibility hurdles. 

 

Auctioning 

By far the simplest method of eliminating the penalty for early actors would be to auction 100% 

of the total emission allowances created under a cap and trade program.  If all allowances are 

distributed by auction, the more efficient company is not penalized and, in fact, enjoys a 

competitive advantage over a less efficient competitor.  Although full allowance auctioning has 

been implemented in most of the Regional Greenhouse Gas Initiative states and has been 

proposed in some recent climate bills,47 100% auctioning faces heavy political opposition from 

carbon-intensive industries.  In addition to leveling the playing field for covered sources, full 

auctioning of emission allowances would eliminate the potential for other distortionary effects 

from allocation and allow the government to collect and use revenue.  Collected revenue could 

be used to efficiently offset distortionary taxes or to meet other public goals.48 

 

                                                           
47 Including the Markey iCAP bill discussed below 
48 Raymond J. Kopp, “Issue Brief 6: Allowance Allocation,” in Assessing U.S. Climate Policy Options, ed. 

Raymond J. Kopp and William A. Pizer (Washington, DC: Resources for the Future), 87-93; National 
Commission on Energy Policy, Allocating Allowances in a Greenhouse Gas Trading System (staff paper, 
Washington, DC, March 2007), http://www.energycommission.org/ht/a/GetDocumentAction/i/3177. 
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Early Base Period 

If full auctioning of allowances is not politically feasible, other allocation methods could be used 

to eliminate or significantly diminish the early action penalties generated through allocation.  

One option would be to use a historic reference period for allocation that predates all or most 

early emission reductions actions.  For example, if the majority of relevant early action occurred 

after 1999, then awarding allowances based on an entity’s emissions from 1995-1999 would 

avoid penalties for early actors.   

 

One obvious constraint on this approach, however, could be the lack of available data from 

earlier time periods.  Relying on older data would also introduce a significant bias against newer 

(often cleaner) firms and would, more generally, base allocation on out-of-date and partially 

irrelevant data.  If the goal of free allowance allocation is to help regulated entities meet their 

current needs, then basing this assistance on an out-of-date metric would be somewhat 

inefficient.   

 

Output-Based Allocation 

An alternative to distributing allowances based on emissions would be to allocate based on a 

facility’s production output.  For example, available allowances could be distributed among the 

power sector based on each facility’s electricity production (measured in MWh).  In some cases, 

the formula for allocation may involve multiplying output by an emissions intensity factor 

derived from average sector data or data from best practices.  In the European Union, this 

method is often referred to as “benchmarking.”   
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Although output-based allocation would eliminate penalties for reducing emissions intensity, 

economists have pointed out that output-based allocation with “updating” (where allocations are 

updated with new output data over time) would create an incentive to increase production.49  

Proponents of output-based allocation dispute the likely magnitude of this distortion in a real-

world carbon market, however.50  Output-based allocation has also been proposed as a method of 

addressing international competitiveness concerns for manufacturing industries, because this 

production incentive would counteract the incentive for firms to move operations overseas.51  

Output-based allocation without updating – in other words, based on production numbers that are 

not updated to reflect new data – would avoid the distortionary incentive to increase production.  

Infrequent updating might also diminish the effect of the incentive. 

 

An unquestionable downside of output-based allocation is that it can be administratively 

demanding and data intensive.  Although delineating sectors and establishing emissions 

benchmarks for the electricity sector may be relatively straightforward, this can be much more 

challenging for the various manufacturing sectors and subsectors that would be covered by an 

economy-wide cap and trade bill.  Finally, output-based allocation may be seen as creating a 

windfall for more efficient companies and opposed by less efficient stakeholders. 

 

Baseline Adjustments 

Finally, a program could use more recent emissions data for distributing free allowances but 

allow companies who took early action to provide baseline data from a period that predated their 

                                                           
49 Raymond J. Kopp, “Allowance Allocation.” 
50 National Commission on Energy Policy, Allocating Allowances. 
51 Richard D. Morgenstern, “Issue Brief 8: Addressing Competitiveness Concerns in the Context of a Mandatory 

Policy for Reducing U.S. Greenhouse Gas Emissions,” in Assessing U.S. Climate Policy Options, ed. 
Raymond J. Kopp and William A. Pizer (Washington, DC: Resources for the Future), 107-116. 
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early reductions.  Another variation, which would allow even greater flexibility, would be to 

adjust the baselines only to the extent that early actors could demonstrate voluntary emission 

reductions.  Rolfe, Michaelowa, and Dutschke refer to this policy option as “baseline 

protection.”52  In addition to creating a significant administrative burden, baseline adjustments 

would involve a number of the difficult eligibility issues raised by early action crediting.   

 

This policy option may resemble a hybrid of the early action bonus model and the early action-

neutral allocation model, especially if bonus allowances are used to compensate entities after-

the-fact rather than as a part of their initial allocation.  This was essentially the approach adopted 

by the Czech Republic in the first phase of the EU ETS (discussed in Section 7). 

 

In the next section, case studies from the European Union Emissions Trading Scheme and U.S. 

cap and trade programs will explore the implementation of these three policy models with an 

emphasis on lessons that may be useful in the U.S. greenhouse gas context.  These cases also 

encompass the most significant experiences the world has had with cap and trade mechanisms to 

date.  As a result, they set the stage for debate over allocation of allowances, early action 

recognition, and other aspects of a future U.S. greenhouse gas market. 

 

 

                                                           
52 Rolfe, Michaelowa, and Dutschke, “Closing the Gap.” 
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Figure 6.  Comparison of 3 Policy Models to Address Early Action 

Policy Model Goals Key Design Options Challenges/ 

Limitations 

1. Bonus 
Allowances 

• Reward early 
actors for 
cumulative 
avoided 
emissions 

• Incentivize 
additional early 
action 

• Trade-out 
banked 
allowances from 
state/regional 
markets 

Eligibility options 

• Timing: Past or future 
reductions; choice of starting 
date 

• Scope: Project, facility, or 
company level; emissions 
intensity or absolute tons 

• Direct or indirect emissions; 
eligibility of non-compliance 
entities 

• Ownership: Treatment of sold 
or “used” reductions 

• Additionality and other 
eligibility limits 

Instrumental options 

• Reserve: Inside or outside cap; 
size; crediting ratios 

• Baselines: flat or “business of 
usual” path; adjustments 

• Verification requirements 

• Complexity 
• Administrative burdens and 

high transaction costs 
• Opportunities for 

exaggeration and gaming 
• Requires use of allowances 
• Subjectivity 
• Focus on “rewards” may 

raise fairness issues 

2. Generic 
Early Actor 
Reward 

• Reward early 
actors 

• Incentivize 
additional early 
action to meet set 
reduction goals  

• Reward through modified 
allocation formula 

• Lump sum reward 

• Not adjustable to level of 
reductions achieved 

• No incentive to achieve 
beyond the required level 

• Many of the same 
eligibility and 
implementation issues with 
early action crediting also 
apply 

3. Early 
Action-
Neutral 
Allocation 

• Eliminate (or 
reduce) 
allocation 
penalty for early 
actors 

• Eliminate 
disincentive for 
additional early 
action 

• Auctioning 
• Early base period 
• Output based 
• Baseline adjustments 

Auctioning:  
• Political feasibility 
Early base period:  
• Data availability 
• Bias against new sources 
• Lack of relevance 
Output-based 

• Administrative burdens 
• Incentive to increase 

production (only if 
numbers are updated over 
time) 

Baseline adjustments 

• Administrative burdens and 
transaction costs 

• Eligibility issues 
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7. Case Study: European Union Emissions Trading Scheme 

 

EU ETS Phase I 

On January 1, 2005, the European Union (EU) initiated the EU Emissions Trading Scheme 

(ETS), a mandatory cap and trade program covering carbon dioxide (CO2) emissions for 

electricity generators (20+ MW capacity) and other large industrial emissions sources, including 

oil refineries, coke ovens, and facilities producing iron, steel, cement, glass, lime, brick, 

ceramics, pulp and paper.  The first phase of this international trading program, which lasted 

through 2007, covered approximately 11,400 installations owned by about 5,000 companies.53  

Although observers have criticized implementation of ETS Phase I, primarily for failing to 

impose an adequately stringent cap, 54 the program has nonetheless served as a valuable test for 

the use of cap and trade mechanisms to control greenhouse gases on a large scale. 

 

Directive 2003/87/EC, which established the architecture of the ETS, left the specification of 

emissions targets up to each EU Member State.55  Member States must submit “national 

allocation plans” to the European Commission for each phase, which detail the number of 

allowances the country will provide and how it intends to allocate the allowances.  The 

Commission can reject a plan if it fails to meet criteria listed in the Directive, and the Phase I 

                                                           
53 Climate Action Network Europe.  “National Allocation Plans 2005-7: Do They Deliver?  Key Lessons to Member 

States for 2008-12,” (report, Brusells, Belgium, April 2006), 
http://www.climnet.org/EUenergy/ET/0506_NAP_report.pdf, 10. 

54 Climate Action Network Europe.  “National Allocation Plans,” 2. 
55 European Parliament, “Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 

establishing a scheme for greenhouse gas emission allowance trading within the Community and amending 
Council Directive 96/61/EC,” (directive, October 13, 2003), http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0087:EN:NOT  
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plan approval process involved considerable back-and-forth between the Member States and the 

Commission.56   

 

In addition to listing the mandatory criteria for the national allocation plans, Annex III of 

Directive 2003/87/EC said that a plan “may accommodate early action” and described output-

based allocation using best available technology benchmarks as a possible method.  Explaining 

the justification for early action accommodation, later guidance by the Commission explained, 

“Those installations that have already reduced greenhouse gas emissions in the absence of or 

beyond legal mandates should not be disadvantaged vis-à-vis other installations that have not 

undertaken such efforts.”57 The Commission guidance also limited the recognition of early action 

to emission reductions that were additional to those required by EU or national legislation.58   

 

Although Member States have discretion over whether to recognize early action and over what 

method to use, the Commission guidance listed three potential methods that might be 

considered:59 

• Choosing an early base period 

• Allocating bonus allowances for early action through a second allocation at the 

installation level 

                                                           
56Peter Zapfel, “A Brief but Lively Chapter in EU Climate Policy: the Commission’s perspective,”  in Allocation in 

the European Emissions Trading Scheme, eds. A. Denny Ellerman, Barbara K. Buchner and Carlo Carraro, 
(New York: Cambridge University Press, 2007), 13-38 

57Commission of European Communities, Communication from the Commission on Guidance to Assist Member 
States in the Implementation of the Criteria Listed in Annex III to Directive 2003/87/EC Establishing a 
Scheme for Greenhouse Gas Emission Allowance Trading within the Community and Amending Council 
Directive 96/61/EC and on the Circumstances under which Force Majeure is Demonstrated, (COM(2003) 
830 final, January 7, 2004), http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2003:0830:FIN:en:PDF, 15. 

58 Ibid. 15 
59 Ibid. 16-17 
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• Output-based allocation using industry “benchmarks” 

One limitation on the use of output-based allocation was the fact that allocation could not be 

based on data collected during the compliance period, because allocation had to be finalized 

before the start of the period.   

 

Notably absent from the list of alternatives to address early action is full auctioning of 

allowances, which was not permitted under the ETS framework.  For Phase I (2005-2007), 

Member States could auction no more than 5% of allowances; for Phase II (2008-2012), 10% 

auctioning was permitted.  In Phase I, only four countries elected to auction allowances: 

Denmark (5%), Hungary (2.5%), Lithuania (1.5%), and Ireland (0.75%).60 

 

In practice, the range of allocation methods selected by Member States was relatively limited.  

Despite the fact that many countries would have preferred to use an output-based approach or an 

early emissions baseline, data limitations combined with a short timeline to make these 

approaches impossible for most countries.  For example, Germany initially planned to use 1990 

as a baseline year, but they were forced to push this up to 2000-2002 when it proved too difficult 

to reproduce 1990 emissions data.61  Similarly, after a study found that the Netherlands would 

have to produce 120 separate benchmarks to allocate based on production, the country opted to 

allocate based on historical emissions with an installation-specific efficiency adjustment factor.62  

Additionally, various countries that considered “fuel-blind” benchmarks for the electricity sector 

met with significant political opposition from their coal-fired generators producers.63 

                                                           
60 Climate Action Network Europe, “National Allocation Plans,” 28. 
61 Peter Zapfel, “Brief Lively Chapter,” 31. 
62 Ibid. 31 
63 Ibid. 32 
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The data limitations discussed above were widespread in Europe, even in countries with a history 

of significant environmental regulation and data collection.  In fact, in some cases, the 

discrepancy between previously collected data and the data received for the ETS process was as 

high as 20%.64  Only Denmark, which already had a CO2 trading scheme covering most of its 

ETS facilities, did not report significant problems with data availability.65  On the other hand, 

cooperation by regulated industries appears to have been very high across the EU Member 

States. 66 

 

Figure 7 summarizes each EU Member State’s decision regarding early action in the Phase I 

national allocation plans.67  Many countries did not incorporate any special rules to 

accommodate early emission reductions.  For example, in its national allocation plan, the United 

Kingdom explained that it did not consider early action reward “appropriate,” given that it was 

 

difficult to identify instances of early action other than those undertaken either (a) 

in compliance with relevant legislation or other policies - which the Commission 

guidance states is not covered by the definition of early action; or (b) for 

                                                           
64 A. Denny Ellerman, Barbara K. Buchner, Carlo Carraro,  “Unifying Themes,” in Allocation in the European 

Emissions Trading Scheme, eds. A. Denny Ellerman, Barbara K. Buchner and Carlo Carraro, (New York: 
Cambridge University Press, 2007), 340. 

65 Ibid. 340. 
66 Ibid. 340. 
67 Note: Phase I is probably most relevant for comparisons with a U.S. cap and trade policy, since this represents 

the start of the program. 
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economic reasons, for which there would appear to be little justification for 

additional reward. 68  

 

Some countries indirectly addressed early action through the use of early or long base periods or 

the use of output-based benchmarks or efficiency factors.  Only a small group of countries –the 

Czech Republic, Belgium (Brussels/Capital Region only), Estonia, Germany, Hungary, Latvia, 

and Poland – addressed early action directly through special rules.   

 

Figure 7.  Summary Table of EU Member States and Accommodation of Early Action in 

Phase I
69

 

 
Country Early Action Accommodation Details 
Austria Some output-based elements; 

moderately early base period 
Best-available technology deduction and 
fuel emission factors; base period of 1998-
2001 

Belgium Brussels/Capital Region: Base period 
substitution 

 
Flanders: Output-based elements 
Wallonia: Output-based (limited) 

Brussels/Capital Region: earlier year (1990-
2000) can be substituted for a year 
in the 2001-2003 base period 

Flanders: “Top world factor” 
Wallonia: Output-based for electricity sector 

Cyprus Early base period 1990-2003 
Czech Republic Adjusted baseline using bonus 

allowances 
Must show demonstrated investment in 
modern technology before 1/1/90 and 
reduction of at least 5%. 

Denmark Output-based (limited), moderately 
early base period 

Output-based for electricity sector; base 
period of 1998-2002 

Estonia Yes, for energy sector  (no other details available) 
France Early base period (some sectors) Based period of 1-7 years, depending on 

sector (e.g. 1996-2002) 
Finland Moderately early base period 1998-2002 
Germany Early actors use more generous 

allocation formula 
Early actors receive “compliance factor” of 
1 in allocation formula for 12 years after 

                                                           
68 United Kingdom Department for Environment Food and Rural Affairs, “EU Emissions Trading Scheme: 

Approved National Allocation Plan 2005-2007,” (May 2005), 
http://www.defra.gov.uk/environment/climatechange/trading/eu/pdf/0505nap.pdf, 29 

69 Partially adapted from table in: Umwelt Bundes Amt, “Implementation of Emissions Trading in the EU: National 
Allocation Plans of All EU States,” (fact sheets, November 2005), 
www.isi.fhg.de/e/publikation/DEHSt2005_EU_NAP1_comparison.pdf, 14-19; Most National Allocation 
Plan documents are available in English at 
http://ec.europa.eu/environment/climat/emission/emission_plans.htm. 
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reduction 
Greece No  
Hungary Bonuses Rewarded two biomass-fired generators70 
Ireland No  
Italy Output-based (limited) Production output used for some sectors 

(CHP, lime, steel, ceramics, cement) 
Latvia Yes, for fuel substitution and energy 

efficiency improvements 
(no other details available) 

Lithuania Output-based (limited), moderately 
early base period 

Output-based for energy installation 
integrated in network; 1998-2002 

Luxembourg No  
Malta Early base period 1995-2004 
Netherlands Output-based elements Efficiency factor 
Poland Bonuses; some output-based Early action bonus = 75% of yearly CO2 

emission reduction; production-based 
allocation for cement, sugar, and coke 
sectors71

 

Portugal No  
Slovakia Moderately early base period 1998-2002 
Slovenia No  
Spain No  
Sweden Moderately early base period 1998-2001 
United Kingdom Moderately early base period 1998-2003 
 

According to István László Bart, a representative of the European Commission who previously 

worked to develop Hungary’s national allocation plan, directly addressing early action was 

challenging for a few reasons.72  First, most countries found that a limited number of allowances 

made setting aside early action bonuses politically difficult.  Next, it was difficult to distinguish 

legitimate early action from emission reductions that were required by law.  Finally, although 

countries may have preferred to reward early actors by using early or long baselines, this would 

have inherently penalized new and growing companies.  In most cases, Mr. Bart said, early 

action was treated as a “useful excuse” to give allowances to companies for political reasons.  

Other observers noted that early action was generally disregarded “not only because of the data 

                                                           
70István László Bart, “Hungary,” in Allocation in the European Emissions Trading Scheme, eds. A. Denny Ellerman, 

Barbara K. Buchner and Carlo Carraro, (New York: Cambridge University Press, 2007), 259. 
71 Boleslaw Jankowski, “Poland,” in Allocation in the European Emissions Trading Scheme, eds. A. Denny 

Ellerman, Barbara K. Buchner and Carlo Carraro, (New York: Cambridge University Press, 2007), 323-325 
72 István László Bart (European Commission, DG Environment), in discussion with the author, November 24, 2008.  
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problems but also on account of the conceptual problems of distinguishing early action from 

emission reductions taken for other reasons.”73 

 

Below, I dig deeper into the experiences of four EU Member States: Czech Republic, Germany, 

Hungary, and Denmark. 

 

Czech Republic 

Under its Phase I allocation plan, the Czech Republic addressed early action by compensating 

companies for allowances lost because of actions that lowered a company’s emissions baseline.74  

Although this adjusted baseline approach fits into what I have described above as an “early 

action-neutral allocation” policy, it might also be considered a hybrid approach, because bonus 

allowances are used to compensate companies.  Drawing from an early action reserve that 

included 3% of the country’s allowances, the government provided bonuses based on the degree 

to which a company lowered its emissions intensity.   

 

Specifically, a company’s early action bonus for each year was calculated by 1) taking the 

difference between an emissions intensity rate selected from 1990-1998 and a later emission 

intensity rate from the 1999-2001 base period and 2) multiplying by average annual production 

output.  In order to qualify for these rewards, early reductions also had to meet certain threshold 

criteria.  Qualifying companies had to demonstrate voluntary investments made after January 1, 

                                                           
73 Ellerman, Buchner, and Carraro, “Unifying Themes,” 341. 
74 “National Allocation Plan of the Czech Republic, 2005-2007,” (Compromise Draft of the Deputy Prime Minister 

for Economy, MŽP and MPO, Czech Republic, September 29, 2004), 
http://www.env.cz/__C1256D3D006B1934.nsf/$pid/MZPKHF6TZR3I/$FILE/NAP%20CZ%20-
%20kompromis%20107%20-%20final_ENG_checked.pdf  
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1990 in “modern technology” that lowered emissions at least 5% below average emissions from 

a reference period. 

 

According to Czech official Tomáš Chmelík, implementation of the early action program was 

relatively smooth. 75  The qualification threshold ensured that the government did not have to deal 

with a large number of small reductions.  Companies submitted a simple Excel-based 

application, and the applications were verified by Czech Environment Inspection, an independent 

agency responsible for ensuring compliance with the country’s environmental laws.  Although 

they could not verify 100% of the data, the vast majority of the country’s emissions are 

associated with about two dozen sources, which made verification relatively easy.  Some 

mistakes were found, but Chmelík said they found no indication that companies tried to provide 

false or misleading data.  In the end, eligibility for bonuses surpassed the early action reserve and 

each bonus allocation was cut by about 45%.76 

 

Politically, the Phase I early action program did not meet with strong opposition.  Chmelík said 

that the government received a large number of comments about early action after they 

announced that allowances would be distributed based on historic emissions.   Responding to this 

concern, the government set up the bonus program to compensate companies for what they 

would have received through the allocation calculation without the early reductions.  According 

to Chmelík, industry generally seemed to recognize that the early action program was an attempt 

to be fair to companies. 

 

                                                           
75 Tomáš Chmelík (Environmental Products, ČEZ a.s.), in discussion with the author, December 15, 2008. 
76 Tomáš Chmelík, “Czech Republic,” in Allocation in the European Emissions Trading Scheme, eds. A. Denny 

Ellerman, Barbara K. Buchner and Carlo Carraro, (New York: Cambridge University Press, 2007), 284. 



59 

 

Despite the early action program’s broad acceptance, the Czech Republic has had to streamline 

its allocation plan for Phase II and eliminate early action bonuses.  As Chmelík explained, 

because the country’s overall allocation had to be cut sharply, government officials did not think 

there was room for additional bonuses.  Industry also became much more “sensitive,” said 

Chmelík, so any redistribution would have met significant opposition.  Although output-based 

allocation was widely discussed and may eventually be implemented for the electricity sector, 

the government will also continue to base allocation on historic emissions. 

 

Germany 

In Germany, political influence and administrative limitations led to the creation of a unique 

early action reward program.  Many facilities in former East Germany had been modernized 

since 1990, and their owners had a strong incentive to lobby for recognition of early action.  The 

East German lobbying efforts were led primarily by Vattenfall Europe, an electricity generator 

whose lignite power plants still accounted for a significant share of the country’s CO2 

emissions.77  As discussed above, however, data limitations forced Germany to abandon its 

initial plan to use an early (1990) baseline.  The government also considered output-based 

allocation, but found that the electricity sector alone would need 26 different benchmarks and 

postponed this alternative.78 

 

Instead, the government chose a more administratively simple alternative to reward early actors.  

Under the country’s national allocation plan, facilities that met threshold criteria for early action 

                                                           
77Felix Christian Matthes and Franzjosef Schafhausen, “Germany,” in Allocation in the European Emissions 

Trading Scheme, eds. A. Denny Ellerman, Barbara K. Buchner and Carlo Carraro, (New York: Cambridge 
University Press, 2007), 86. 

78 Matthes and Schafhausen. “Germany,” 83. 
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received a “compliance factor” of 1, which was used in the formula to determine the facility’s 

allowance allocation.79  Essentially, a compliance factor of 1 meant that an early actor would 

receive allowances equal to 100% of its baseline (2000-2002) emissions, while a facility that was 

ineligible for early action or other special provisions received allowances for just 92.6% of its 

baseline emissions.80  Facilities could qualify for the early action reward if they were modernized 

or newly built between 1994 and 2002 and achieved a minimum level of reductions beyond their 

baseline period (3 successive years from 1991-2000).  The reduction threshold ranged from 8-

14%, depending on the year of modernization.  Significantly, new installations from this period 

were assumed to meet these requirements, so all facilities commissioned between 1994 and 2002 

received the early action reward.  Under the rule, early actors would receive this reward for 12 

years after modernization/commissioning. 

 

Facilities covered by this early action rule accounted for 111 million metric tons of CO2or 

roughly 22% of Germany’s total allocated allowances.81  The vast majority – about 75% -- of 

those installations are from former East Germany.82 

 

Although this method of recognizing early action required less data than using early baselines or 

an output-based formula, staff from Germany’s environmental agency report that implementation 

of this provision presented significant challenges.83  First, the national agency did not have the 

authority to verify the emission reduction data, so they had to trust the data reported by the 

                                                           
79 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, “National Allocation Plan for the 

Federal Republic of Germany 2005-2007” (Germany, March 31, 2004), 
http://www.bmu.de/go.php?go=/en/download/nap_en/  

80 Matthes and Schafhausen. “Germany,” 96. 
81 Ibid. 86. 
82 Ibid. 86. 
83Gisela Eisold (Federal Environmental Agency, German Emissions Trading Authority), in discussion with the 
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companies and outside verifiers.  Next, local governments were given the authority to decide 

whether installations should be treated as new or modified installations.  According to the 

national agency staff, this resulted in inconsistent application of the rule.  Additionally, since the 

national agency received large amounts of data, implementation was work-intensive. 

 

Partly as a result of the implementation problems encountered during the first trading period, 

Germany abandoned its early action rule in Phase II.84  Its second allocation plan also 

incorporates output-based allocation for energy installations.  According to a government 

representative, they believe that output-based “benchmarking” significantly eliminates the need 

for early action because it does not penalize efficiency improvements.85 

 

Hungary 

In developing its Phase I allocation plan, Hungary faced a different situation than Germany.  As 

was the case for many Eastern European states, Hungary’s Kyoto target left significant room for 

growth.  Total allowances for the country under the ETS agreement for 2005-2007 were 

estimated to be approximately equal to projected emissions for that period.86  Also, since the 

country had only about 250 operators covered by the ETS, the government was able to organize 

sector meetings with all interested parties to discuss allocation.87 
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According to a government official involved in the process, the sector meetings revealed a 

preference for a recent but long base period, so a default base period of 1998-2003 was set.88  

Despite their bias against early actors, recent years were thought to be more relevant, while 

longer periods were thought to be better for dealing with annual variation. 

 

Hungary’s early action bonus program was also highly specific to its circumstances.  Two large 

electric generators had recently converted to biomass, so their current emissions were much 

lower than their baseline emissions.89  To correct for potential windfalls, the country had 

established a rule that if current technology was not consistent with the base period technology, 

then a projection of current emissions would be used as a baseline.90    However, not wanting to 

penalize these two facilities that had reduced their emissions significantly, the government 

created an “early action reserve” to reward emission reductions.91  Bonuses were awarded based 

on achieved reductions in emissions intensity, and most of the bonuses were given to the two 

large electricity producers.92  According to former government official István László Bart, the 

early action provisions were the result of strong political influence.93  In his opinion, 

implementation of the specific rules for early action and new entrants “requires much more time 

and effort than would be justified by their significance.”94  Hungary is not continuing its early 

action bonus program for Phase II allocations.95 
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Denmark 

Unlike the countries discussed above, Denmark did not address early reductions directly through 

a special early action program in Phase I.  Nonetheless, the country’s experience with output-

based allocation provides an interesting perspective on the challenges of accounting for early 

action.  According to Danish official Sigurd Lauge Pederson, early action concerns contributed 

to the government’s original intention to use output-based allocation.  As Pederson explains, 

 

During the allocation process, it was argued that some kind of benchmarking 

allocation (allocation per unit of output) would be ‘fair’ – in the sense that it 

would automatically take into account early action and the potential for CO2 

reductions.  Hence, operators who had improved their environmental standards 

historically would be rewarded – or rather not punished – for doing so.96 

 

Although an output-based approach was favored, it proved to be difficult to accomplish.  First, 

because fuel choice for heating facilities was heavily regulated, the government determined that 

output-based allocation in this sector would be “unfair.”97  Next, the government found that 

special circumstances in individual oil and gas fields made this sector too complicated for 

establishing benchmarks.98  Also, for most industry sectors, output-based allocation would have 

required too many categories, including many categories that would apply to only one facility.99 
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In the end, the Danish government elected to establish output benchmarks only for the electricity 

sector.  Looking at a historic measure of output rather than emissions, the final rule allocated 

0.56 allowances per MWh of fossil fuel-fired electricity production.100  Rather than basing this 

number on best available technology, the government chose a compromise number representing 

“something between the emissions per MWh from coal and gas.”101 

 

Lessons Applicable to the U.S. Context 

The European experience highlights many of the challenges of addressing early action, although 

the ETS is not perfectly analogous to proposed U.S. cap and trade schemes.  Unlike the U.S.-

proposed schemes, the ETS incorporates a multi-stage approach that has allowed countries to 

adjust their allocation methodologies over time.  Also, the European ETS is uniquely affected by 

the situation in Eastern Europe, where non-stringent Kyoto targets have left countries with 

significant room for emissions growth.   

 

Early action debate in the EU context has generally focused on issues of fairness, equity, and 

political acceptability.  Differences in the treatment of early action appear to partially reflect 

differences of opinions among policy makers regarding the fairness of providing special 

treatment to early actors.  At the same time, political pressure has clearly been a driving force 

behind early action recognition in some countries.  These examples seem to demonstrate that 

early action rewards can be politically acceptable and can help build political support when 

allowances are plentiful.  But they cast doubt on whether a bonus set-aside for early action is 

feasible when allowances are scarcer.  The only EU countries to establish early action bonus 
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reserves were Eastern European.  Additionally, in Phase II, countries appear to be moving away 

from direct rewards for early actors.  In contrast, the use of output-based allocation that would 

address the penalty for early actors created by emissions-based allocation is gaining popularity.  

In fact, in its plenary session on December 18, 2008, the European Parliament directed the 

European Commission to develop procedures to expand the use of output benchmarks for ETS 

allocation.102 

 

Due to the retrospective nature of early action policies adopted in the EU Member States, their 

effects have been primarily distributional and political.  Additionally, the use of bonus 

allowances to credit early action in some countries has opportunity costs in terms of the next best 

use of these allowances.  Given the minimal use of auctioning across the EU, however, 

efficiency losses due to potential revenue recycling or other productive revenue investment is not 

as relevant as it might be in the U.S.  

 

Finally, the EU ETS offers clear examples of how data limitations can significantly affect the 

feasibility of early action policies.  Early emissions data was rare, and previously-collected 

government data was not always accurate.  Contacts also reported difficulties verifying data, 

although multiple reports noted that company-provided data appeared to be accurate.  

Furthermore, many countries were concerned about the difficulties in determining whether 

emission reductions were truly additional.  A lack of previous data made setting output 
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benchmarks difficult as well, particularly outside of the electricity sector.  Time constraints on 

the development of national allocation plans made output-based allocation in Phase I particularly 

problematic.  Ongoing development of output benchmarks in the EU will likely provide useful 

guidance for U.S. policy makers in the future.   

 

8. U.S. Cap and Trade Programs and Early Action 

 

Until recently, the U.S. led the world in developing market-based regulation.  Since the creation 

of the Title IV Acid Rain Program in 1990, the U.S. has used cap and trade mechanisms to put 

increasingly stringent controls on sulfur dioxide (SO2) and nitrogen oxides (NOx) pollution.  

Allocation under the various SO2 and NOx trading programs has varied significantly, reflecting 

the unique policy settings in which the programs developed.   

 

In the case of the pioneering Acid Rain Program, Congress determined allowance allocation for 

each facility through a highly political process marked by extensive rent-seeking behavior.  In 

this context, early action seems to have received little attention.  A series of trading programs for 

NOx were later developed by the EPA through a non-legislative regulatory process.  Early action 

and optimal allocation were addressed more seriously under these programs.  They also featured 

early action policies that facilitated the transition from smaller regional trading markets to 

broader markets, which may provide useful insights about the integration of RGGI and other 

sub-national greenhouse gas trading programs into a federal program. 
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Acid Rain Program 

Developed by Congress through the 1990 Clean Air Act Amendments, the Title IV Acid Rain 

Program was a pioneering effort to reduce emissions of SO2, primarily from coal-fired power 

plants in Eastern and Midwestern states.  Although the legislative text nominally contains 

provisions to address early reductions, those special rules were included as “pork” to benefit a 

single facility rather than seriously addressing early action nationwide.  However, the use of an 

early emissions baseline helped to address potential penalties that might have otherwise fallen on 

early actors. 

 

Under Title IV, SO2 allowances were specifically allocated to existing facilities in perpetuity.  

The final legislation includes tables with absolute allocations on a facility-by-facility basis for 

Phase I (1995-1999) and Phase II (2000 and onward).103  Unsurprisingly, this led to 

congressional debate characterized by intense rent-seeking on the part of covered sources and 

negotiations among Members of Congress for “fair” allocations for their states’ facilities.104  For 

Phase I, final allocations were roughly determined by taking baseline fuel use and multiplying by 

an emissions rate of 2.5 pounds per million BTUs, but observers Joskow and Schmalensee note 

that actual allocations differed from this formula significantly.105  Allocations for Phase II were 

even more complex.  The basic formula used emissions estimates from 1985-1987 based on 

recorded emissions rates and average heat input over this period.  However, over 30 special 
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provisions modified this formula, in many cases clearly serving narrow special interests and 

reflecting the influence of powerful Senators and Representatives.106 

 

At first glance, the legislation appears to provide both a reward for early reductions that occurred 

between 1980 and 1985 and an incentive for additional reductions leading up to Phase II.107  

However, according to an EPA official, these provisions were actually political “pork” and were 

narrowly written so that only Union Electric of Missouri would qualify for the extra 

allowances.108  These allowances were, in fact, claimed by Union Electric in Phase I; but both 

Duke Power and Union Electric were able to claim the bonus allowances in Phase II.109 

 

From an equity perspective, the general allocation formulas may have disadvantaged some early 

actors.  Companies that reduced emissions prior to 1985 were penalized with a smaller 

allocation.  Given the long-term nature of Phase II allocations and the high value of SO2 

allowances, this decision had significant distributional implications.  In some cases, technical or 

political corrections to the allocation formula may have remedied this problem for some 

facilities, but this is unlikely to be the case for most covered sources.  From an efficiency 

perspective, however, the fact that allocations were permanent meant that the program’s 

allocations would not affect decisions about additional early emission reductions. 
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Ozone Transport Commission (OTC) NOx Budget Program 

To help meet National Ambient Air Quality Standards for ground-level ozone, a group of 

Northeastern and Midwestern states cooperated to form the Ozone Transport Commission (OTC) 

NOx Budget Program.  The OTC NOx Budget Program capped NOx emission during “ozone 

season” (May 1-September 30) in two multi-state zones – an Inner and Outer Zone – with zone-

specific trading beginning in 1999. 

 

Under the OTC model rule and state regulations, covered sources could apply for Early 

Reduction Allowances (ERAs) for NOx emission reductions achieved in 1997 and 1998.  

Creditable reductions had to be “real, quantifiable, and surplus” and were calculated as the 

difference between emissions in that year and the more stringent of 1) the level of control 

required by the regional agreement, 2) permitted allowable emissions for the source, 3) the unit’s 

emissions in 1990, or an average of two representative control periods if it commenced operation 

after 1990.110  ERAs were additional to the region’s cap and were not limited in quantity.  In the 

case of Massachusetts, for example, state sources were awarded ERAs for 2,465 tons111 in 

addition to about 18,000 tons of standard allowances in 1999.112  While the incentive for early 

reductions appears to have worked, these additional allowances also contributed to what became 

a large bank of unused allowances.  In the first compliance year alone, 43,585 allowances were 
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banked within the OTC region.113  Through the OTC program, the region successfully reduced 

NOx emissions 60% below 1990 levels.114 

 

NOx State Implementation Plan (SIP) Call and Budget Trading Program 

Transition to a Broader Trading Program 

Building on the successful implementation of the OTC NOx budget program, EPA issued a rule 

in 1998 known was the NOx State Implementation Plan (SIP) Call, which required additional 

states contributing to regional ozone nonattainment to reduce their NOx emissions by 2003.  The 

NOx SIP Call provided a framework for a NOx Budget Trading Program, and states had the 

option of joining this cap and trade program or reducing emission by other means.  Most state 

opted to join the trading program.  As with the OTC program, the vast majority of facilities 

covered by the cap were electricity generating units. 

 

The NOx Budget Trading Program incorporated the former OTC states (with the exception of 

New Hampshire) and 12 additional states, so EPA had to harmonize old and new trading 

markets.  This meant dealing with a large pre-existing pool of banked OTC allowances.  At the 

same time, the agency faced pressure from other states where there was significant concern over 

the May 2003 deadline and worries over potential disruption of the electricity industry.115  EPA 

addressed these issues collectively by creating an additional Compliance Supplement Pool (CSP) 

of 200,000 tons of allowances, which was distributed among states according to current 

reduction needs.  OTC states were allowed to use their CSP allowances to trade-out banked 
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allowances.  Because the CSP for OTC states totaled 25,000 allowances and over 90,000 OTC 

allowances were banked, the states had to swap allowances on a pro-rated basis.116 

 

Early Reduction Crediting 

In addition to trading-out OTC allowances, NOx SIP Call states were permitted to use their CSP 

allowances to reward early ozone-season NOx reductions or to aid sources that “demonstrate a 

need for an extension of the May 1, 2003 compliance deadline.”117  In the case of electricity 

generators, a demonstration of “need” required showing that compliance “would create undue 

risk for the reliability of the electricity supply.”118  Additionally, these sources were required to 

demonstrate that “it would not be feasible to import electricity from other electricity generation 

systems” and that “it was not possible to comply with applicable control measures by acquiring 

sufficient credit from other sources or persons subject to the emissions trading program.”119 

 

Early action crediting using CSP allowances was intended to be prospective in nature and 

incentivize the installation of clean technology as early as possible.  As the final NOx SIP Call 

rule explained, “EPA believes that an early credit program can be helpful to encourage emission 

reductions prior to the 2003 ozone season that would not be made without an economic incentive 

for sources to act.”120  The rule also noted that the majority of comments on the program 

supported awarding early reduction credits.121 
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While the OTC states elected to exchange CSP allowances for unused allowances, the majority 

of non-OTC states used their CSP allowances to credit early action.  Interviews with state 

regulators suggest that the decision to give CSP allowances to early actors rather than facilities 

demonstrating “need” may have been partially due to emphasis placed on early emissions 

crediting by EPA guidance documents.122  This decision may also have been due to the perceived 

difficulty of sources demonstrating that it was not possible to acquire allowances from other 

sources in such a large trading market.  As a result, some states found other ways to alleviate 

hardship concerns.  Michigan chose to use all CSP allowances to credit early action, but they 

also created a “hardship” pool out of the state’s primary pool of allowances to alleviate economic 

damages and reliability concerns.123  In the case of North Carolina, CSP allowances were only 

made available to the state’s two largest sources.124  Although nominally provided based on 

emission reductions, North Carolina state records suggest early action bonuses may have simply 

been a useful excuse to provide allowances to sources with the greatest need.125 

 

Under the rules recommended by EPA, states would award early reduction credits (ERCs) for 

reductions achieved in the 2001 and 2002 ozone season that were additional to any Clean Air Act 
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requirements.  Reductions were calculated as the unit’s heat input multiplied by the difference 

between 0.25 lb/mmBTu and the unit’s actual NOx emission rate.126  EPA also recommended 

that eligible sources have emissions levels no greater than 80% below 2000 emissions levels.127  

Rules adopted by the states varied slightly, with some choosing different minimum thresholds or 

different baseline calculations. 128  States also typically extended the early reduction period 

through 2003, because the NOx budget compliance period was delayed by litigation in most 

states. 

 

Although the ERC incentive appears to have contributed to the achievement of early NOx 

reductions in some states, it is difficult to determine what portion of credited reductions were 

truly motivated by early reduction crediting.  According to the EPA, 10 gigawatts (GW) of 

selective catalytic reduction (SCR) had been installed to receive early reduction credits by 2002, 

which can be compared to a prediction of 75 GW of SCR needed to meet total NOx SIP call 

compliance.129  Some state regulators I interviewed confirmed that early reduction crediting was 

an effective incentive for facilities in their states.130  Others suggested that early reduction credits 

were an incentive in some cases and, in other cases, an added bonus for companies that reduced 

emissions for other reasons.131  According to a regulator from Michigan, two facilities claimed 
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ERCs, but their actions had been planned prior to the program.  As she explained, “The credits 

did not push them in the direction of getting reductions.”132 

 

Unlike early reduction awards under the OTC trading program, the NOx Budget early reduction 

credits were limited by the size of each state’s CSP.  Based on interviews, most states appear to 

have received a significant number of applications for credits, so they awarded ERCs on a pro-

rated basis.  Given that companies were aware that their early reductions credits would be 

rewarded at an uncertain rate, this most likely depressed early action to some degree.  In fact, a 

regulator with the Ohio Environmental Protection Agency reported that utilities complained 

about this uncertainty.133 

 

One effect of providing early action allowances was that it created a significant influx of 

allowances in the first years of the program compared to the allowances that would be available 

in later years.  Although keeping allowance prices low in the early years of a program may be 

desirable in some circumstances, it could also be considered undesirable if it leads to instability 

in allowance prices.  According to an EPA review of the NOx Budget Trading Program in 2004, 

an influx of CSP allowances in 2003 led to a dramatic increase in supply and lower prices.134  

This dramatically reduced the incentive for companies to make emission reduction investments, 

at least temporarily. Additionally, the distortionary effect of this allowance surge may have been 
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particularly strong in the short term because the CSP allowances could only be used for 

compliance during the first two control periods.135 

 

Early Action Penalties 

As discussed elsewhere, the method of allocating allowances in a cap and trade program can 

significantly affect the incentives or rewards for early emission reductions.  In the case of the 

NOx Budget Trading Program, the allocation method provided a disincentive and penalty for 

emission reductions created through efficiency improvements but not for all methods of emission 

reductions.   

 

Under the trading program, states determined how they would allocate their portion of the 

region’s allowances.  However, the EPA “Model Rule” established a precedent of allocating 

allowances based on a facility’s historic heat input.  For allocations through 2005, average heat 

input for 1995-1997 was used as a baseline; for later years, the four preceding years were used to 

calculate a baseline.136  As a result, emission reductions such as efficiency gains that 

simultaneously reduced heat input were discouraged.    On the other hand, unlike an allocation 

method based strictly on emissions, add-on technologies that produced emission reductions 

without decreasing heat input would not be penalized through the allocation of fewer allowances.  

Given that a rolling baseline was used, this method of allocation not only served to distort early 

action, but it also had an ongoing effect in later years of the program.   
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Although this distortionary effect cannot be measured directly, at least one state regulator 

indicated that their agency was concerned about this disincentive and favored allocation based on 

electricity output rather than heat input.137  EPA staff also seemed to recognize the advantages of 

output-based allocation and issued guidance in 2000 about how states could implement an 

output-based allocation for the NOx Budget Trading Program.138  Most states, however, adopted 

the approach used in the earlier Model Rule. 

 

Clean Air Interstate Rule (CAIR) 

Under the Clean Air Interstate Rule (CAIR), a number of the same issues have started to play out 

regarding early action and market integration.  Finalized by EPA in 2005, CAIR applies to 28 

Eastern states and the District of Columbia, and it expands the scope of SO2 and NOx trading 

significantly.  Where adopted, the trading framework would essentially replace the existing NOx 

Budget Trading Program and tighten the SO2 requirements under the Acid Rain Program.  

Although the fate of the CAIR rule is uncertain given recent legal challenges, the rule is 

currently in place and covered states are implementing the Phase I NOx program for 2009.139 

 

CAIR would encompass three cap and trade programs: an SO2 program, an ozone-season NOx 

program, and an annual NOx program.  To integrate with the existing Acid Rain Program, which 

is still mandated by legislation, Title IV allowances will be used for compliance with the SO2 

requirements.  Although pre-2010 vintage SO2 allowances can be used on a 1:1 basis, later 
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allowances must be exchanged for compliance at a 2:1 basis (2010-2014 vintages) and a 2.86:1 

basis (2015 and beyond).140  Although allocation numbers remains fixed by the Clean Air Act, 

the value of future Title IV allowances will change significantly because of this discounted 

crediting.   

 

For ozone-season NOx, banked NOx Budget Trading Program allowances can be used for 

compliance under the new program.141  Banked NOx allowances cannot be used for compliance 

with the separate program for annual NOx (discussed below).   It is worth noting that EPA 

elected to accept NOx credits on a 1:1 basis, despite the existence of a significant bank of unused 

allowances.  (See Figure 8.)  Additionally, CAIR removes the “flow control” restrictions that 

previously limited the pace at which banked allowances could be used under the NOx Budget 

Trading Program.142 
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Figure 8.  NOx Budget Trading Program Allowance Allocations and Allowance Bank, 2003-

2007
143

 

 

 

For the annual NOx program, EPA created a compliance supplement pool modeled after the CSP 

created under the NOx SIP Call.  As with the SIP Call, CSP allowances can be used by states to 

reward early emission reductions or for demonstrated need.144  Creditable early emission 

reductions must be achieved in 2007 or 2008 and be additional to state or federal emission 

limitations.145 

 

Not surprisingly, some states are simply adopting the same implementation strategy for new CSP 

allowances that they used for CSP allowances under the SIP Call, and they are currently in the 

process of evaluating applications for early reduction credits.146  Some states have modified their 

approach, however.  Ohio is again using its CSP to provide ERCs, but the state agency has 
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146 Luther, discussion. 
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attempted to improve the incentive by addressing the uncertainty of ERC rewards.  Based on 

knowledge of power sector sources and the technology already installed to comply with ozone 

season requirements, the agency estimated the maximum expected early reductions from these 

sources if everyone participates.147  By providing this information to industry, the agency is 

attempting to give facilities a minimum expectation of the pro-rated credits they will receive for 

early action.  Michigan, which used 100% of its CSP allowances for early action under the NOx 

SIP Call, will use half of its CAIR CSP allowances for early reduction crediting and half as a 

“hardship” pool.148  This pool will be used to help facilities in parts of Michigan that were not 

previously covered under the NOx SIP Call.149  In contrast, Illinois has decided to retire all of its 

CSP allowances.150  Instead of using these allowances to credit early actors, they are using 25% 

of their annual CAIR allowances to create a pool of “clean air set-aside allowances,” which will 

reward facilities for early adoption, energy efficiency, conservation, use of renewable energy, air 

pollution control upgrades, and clean coal technology.151 

 

As with the NOx Budget Trading Program, allocation to facilities of NOx allowances (annual and 

ozone-season) is the responsibility of the state.  EPA’s “example” in its final rulemaking once 

again allocates to existing sources on the basis of heat input, but it allocates to new sources on 

the basis of output.152  Although many states are likely to follow the EPA model, some states 

have indicated that they will change their allocation methodology for existing sources under 

                                                           
147 Burkleca, discussion. 
148 Walker, discussion. 
149 Ibid. 
150 Sims, discussion. 
151 Ibid. 
152 U.S. Environmental Protection Agency, “Rule To Reduce Interstate Transport,” Part VIII(D)(1)(b). 
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CAIR.  Illinois, for example, is allowing facilities to choose between using gross output or heat 

input for 2009-2013, but all allocation will be output-based after 2014.153 

 

Lessons Applicable to the Greenhouse Gas Context 

The U.S. experience with cap and trade programs provides some insights about early action 

policies, although these lessons are limited in scope.  In the case of the Acid Rain Program, early 

action was not openly addressed by the legislation in a serious way.  On the other hand, the NOx 

trading programs adopted a credit for early action approach, but the application of this model in 

the greenhouse gas context will present unique challenges.  

 

Equitable Treatment and Political Support 

From an equity and political feasibility perspective, the Acid Rain Program is not an ideal model 

for addressing early action.  In fact, the extensive rent-seeking and political challenges reported 

from this period serve as a cautionary tale against setting facility-level allocations directly 

through legislation.  Although lack of transparency makes it difficult to gauge whether legitimate 

stakeholder concerns over fair treatment of early action were considered, the general allocation 

formula disadvantaged companies that reduced their emissions prior to 1985.  This inflicted a 

lasting penalty on early actors, unless they were able to remedy this problem through political 

lobbying.   

 

Under the NOx Budget Trading Program, the input-based allocation methodology did not 

penalize all forms of emission reductions, but it was biased against reductions associated with 

efficiency improvements.  Political feasibility appears to have been less of an issue for the NOx 
                                                           

153 Sims, discussion. 
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program, however, given that it did not have to pass through Congress.  State flexibility in 

implementing the program probably reduced political opposition on the national level, as well.  

During my interviews with state regulators, no one reported (or recalled) significant industry 

opposition to the early reduction crediting mechanism.   

 

It is worth noting, however, that equity concerns may be quite different in the greenhouse gas 

context, where nearly all emission reductions are achieved on a voluntary basis.  Although 

emission reductions occurred prior to the Acid Rain Program and the NOx SIP Call, these 

facilities were subject to some mandatory regulations.  While differences between regulations 

across state lines may have given rise to greater equity concerns, facility-level allocation 

occurred on the state level where regulations were more uniform and previous reduction 

achievements were likely to be comparable. 

 

Economic Incentives and Environmental Impacts 

Unlike the European models discussed above, the early action crediting approaches adopted 

under the OTC, NOx SIP Call and CAIR programs were intended to generate additional early 

reductions and not necessarily to address fairness concerns.   They therefore raise more 

significant efficiency and environmental questions.   

 

Evaluating the environmental benefits of NOx SIP Call early reduction crediting depends on an 

assumption about whether EPA would have provided additional allowances in the early years of 

the program in absence of the CSP allowance pool.  The evidence suggests that EPA introduced 

the CSP allowances, at least partially, to reduce concerns over electricity supply and economic 
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hardship.  If it is assumed that the CSP allowances were a “set aside” from what would have 

been the total pool of allowances, then reductions achieved for the purpose of receiving ERCs 

were additional to the program’s compliance requirements.  In that case, the net environmental 

benefits were clearly positive.  Implementation inefficiencies, such as companies’ uncertainties 

over the level of crediting, may have diminished the reductions that were actually achieved, 

however. 

 

In the case of OTC NOx early action crediting, the environmental benefits are more difficult to 

gauge.  Early reduction allowances awarded under the OTC were unlimited and additional to the 

cap, so early reduction claims displaced emission reductions that would have been required later 

during the compliance period.  If all credited reductions were truly additional and legitimate, 

then the environmental benefits were likely positive.  If some credited reductions were “anyways 

tons,” however, the net environmental impact may have been negative.  Additionally, OTC early 

emissions crediting contributed to a significant, early bank of unused allowances across the 

region. 

 

From an economic perspective, the NOx SIP Call incentives for early action most likely 

generated net benefits.  EPA’s determination that tighter NOx restrictions were necessary 

suggests that the benefits of reducing ozone-season NOx substantially outweighed the expected 

costs when the trading program was adopted.  In this case, the small amount of reductions 

generated by the ERC incentives is unlikely to have exceeded the optimal level of reductions for 

that time period.  This assumes that reasonably priced technology for reducing emissions was 

available before the compliance period.  For the OTC NOx program, the economic efficiency of 
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the program is dependent on the net environmental impacts (discussed above).  It is worth noting 

that while the timing of emissions for a flow pollutant like NOx is highly relevant, timing is less 

critical for a stock pollutant with a long residence time like CO2.  

 

As noted above, allocation of NOx allowances based on heat input penalizes companies that 

improve their efficiency.  In the case of the NOx SIP Call trading program, where most states 

used a rolling baseline, this produces an economic distortion that should shift investment away 

from efficiency improvements and towards other methods of reducing emissions.  Under the 

Acid Rain Program, a constant allocation of allowances avoids this disincentive. 

 

Administrative Feasibility 

In the case of NOx, crediting early reductions was administratively simple, because high quality 

data was available for the vast majority of covered sources.  Emissions data for sources in the 

electric power sector was available for many years because of continuous emissions monitoring 

requirements and quarterly reports submitted through the Acid Rain Program.154  Data concerns 

were more relevant for the small group of non-power sector sources, but my interviews suggest 

that very few of these sources claimed early reduction credits.  For greenhouse gases, adequate 

data is a much greater hurdle for early action crediting. 

 

Integration of Trading Markets 

The U.S. NOx trading experience also offers examples of how smaller markets can be integrated 

into larger trading markets by addressing banked allowances in multiple ways.  Under the NOx 

                                                           
154 Sam Napolitano, Gabrielle Stevens, Jeremy Schreifels, Kevin Culligan, “The NOx Budget Trading Program: A 

Collaborative, Innovative Approach to Solving a Regional Air Pollution Problem,” The Electricity Journal  

20 no. 9(November 2007), 65-76. 
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SIP Call, banked OTC allowances were swapped out on a pro-rated basis.  It is difficult to 

determine the effect of this decision on the OTC market.  Presumably, this announcement 

lowered the effective value of OTC allowances.  However, the SIP Call rulemaking was finalized 

before the OTC trading period began, so the market impacts were limited.  In contrast, the CAIR 

rulemaking had a greater potential for destabilizing the mature SO2 and NOx allowance markets.  

In fact, in the CAIR announcement, EPA cited its concern over causing a disruption of the SO2 

allowance market, a collapse in price, or a spike in emissions as extra allowances were used.155  

Perhaps for this reason, pre-existing NOx and Title IV allowances were accepted on a 1:1 basis.  

One consequence, however, was the importation of large banks of allowances that had to be 

considered in setting total emissions targets. 

                                                           
155U.S. Environmental Protection Agency, “Rule To Reduce Interstate Transport,” Part VII(A)(2)(d). 
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Part 3: U.S. Political Landscape, Analysis of Legislation, and Conclusions 

 

9. Stakeholder Political Analysis 

 

Because of the significant distributional effects at stake, the question of how a federal climate 

program addresses early action is as much a political question as a policy question.   As 

evidenced by the details of recent U.S. proposals (discussed below) and my interviews with 

former congressional staff and other stakeholders, political concerns are already playing a major 

role in shaping the legislative language for early action. 

 

Of course, political calculations by stakeholders and congressional decision makers about any 

single piece of a climate bill, such as the treatment of early action, occur within the context of an 

entire legislative package.  The analysis below attempts to place stakeholder concerns within this 

broader context, recognizing that support for or opposition to a bill is unlikely to be determined 

by this single issue.  Although only a handful of stakeholders appear to consider the treatment of 

early action to be a top issue, those stakeholders are vocal members of the political debate and 

are heavily engaged in shaping the provisions to address early action. 

 

Historical Focus on “Credit for Early Action” 

As mentioned earlier, the topic of early action received significant congressional attention in the 

late 1990s in the debate surrounding U.S. participation in the Kyoto Protocol.  A number of the 

same companies that lobbied on behalf of Senator Chafee’s Credit for Voluntary Reductions Act 

at that time – including DuPont, Dow, and General Electric – continue to be among the most 
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active in the debate over current climate legislation and the most vocal regarding early action 

recognition.156 

 

As U.S. policy discussions have shifted away from encouraging voluntary action and towards 

mandating limits for greenhouse gases, the early action bonus model has been carried on by 

major cap and trade bills, including the Lieberman-McCain Climate Stewardship Act, the 

Bingaman-Specter Low Carbon Economy Act, and the Lieberman-Warner Climate Security 

Act.157  Given the historical role of early action crediting in the policy discourse, it is not 

surprising that the “credit for early action” model is a starting point for many stakeholders’ 

discussions about the treatment of early action in cap and trade legislation. 

 

Primary stakeholders 

Primary stakeholders include those entities that would be most directly affected by a climate 

bill’s provisions for early action, such as early acting upstream companies and voluntary carbon 

market players like the Chicago Climate Exchange (CCX).  For many reasons, interest in the 

early action issue, positions on early action, and political influence of these primary stakeholders 

vary considerably. 

 

                                                           
156 International Climate Change Partnership, “ICCP Seeks Cosponsors for Early Action Credit Legislation,” news 

release, February 12, 1999,  http://www.iccp.net/docs/cosponsor.html.  
157 Climate Stewardship Act of 2005, S 342,109th Congress, 1st sess. (February 10, 2005), http://thomas.loc.gov/cgi-

bin/query/z?c109:S.342:, §335; Low Carbon Economy Act of 2007, S 1766, 110th Congress, 1st sess. (July 
11, 2007), http://thomas.loc.gov/cgi-bin/query/z?c110:S.1766:, §206; Lieberman-Warner Climate Security 

Act of 2008, SA 4825 to S 3036, 110th Congress, 2nd sess. (June 4, 2008), http://thomas.loc.gov/cgi-
bin/query/R?r110:FLD001:S55050, §701. 
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Upstream Early Actors 

Based on my interviews with leading early actors and political consultants, the issue of early 

action seems to be a relevant issue but not a top priority for the majority of early-acting upstream 

companies, which would directly face compliance requirements under a cap and trade bill.  As a 

government affairs contact from Alcoa explained, they want to see recognition of early 

reductions, but early action is not a “make or break” issue for them.158  For most of the early 

acting companies I interviewed, the overall allocation of allowances was a greater concern.  

 

Despite the fact that the “credit for early action” framing still dominates discussions of early 

action, the politically-engaged early actors I interviewed were not universally pushing for 

crediting of cumulative emission reductions.  According to a number of contacts, including those 

from Alcoa, Dow, and Pacific Gas & Electric, they are more concerned that legislation “not 

penalize” early reductions than they are that the bill provide additional rewards for early 

reductions.159  A representative of an informal coalition called the Energy Intensive 

Manufacturer Working Group on Greenhouse Gas Regulation even suggested that an output-

based formula that rewards efficiency would adequately address early action and was well-liked 

by energy-intensive companies.160   

 

Other companies I interviewed feel more strongly that accrued emission reductions should be 

credited.161  In fact, in a quote that contrasts somewhat with my own Alcoa interview, a different 

                                                           
158 Lee Califf (Government Affairs Director, Alcoa), in discussion with the author, December 10, 2008. 
159 Lee Califf, discussion; Keith Belton (Dow), in discussion with the author, December 10, 2008; Melissa Lavinson 

(PG&E), in discussion with the author, December 17, 2008. 
160 Jack McMackin (Williams & Jensen, represents Owens-Illinois), in discussion with the author, December 10 , 

2008. 
161 Robert Fledderman (MeadWestvaco), in discussion with the author, December 4, 2008; Michael Parr (Senior 

Manager Government Affairs, DuPont), in discussion with the author, December 15, 2008; Tobyn 
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Alcoa representative recently said, “Although I can’t imagine anything coming out of 

Washington that would be too strict for us, the worst-case scenario is not getting credit for what 

we’ve already done and having to start today.”162 

 

Although these upstream early actors had fewer strong opinions on the specific details of early 

action policies, some specific concerns emerged from my interviews and research.  For example, 

various companies expressed concern that the pool of allowances for early action in recent 

legislative proposals was probably inadequate, either to fully credit cumulative reductions or to 

compensate early actors for penalties.163  A contact for Pacific Gas & Electric, which will soon 

be part of the mandatory greenhouse gas market created by California and Western Climate 

Initiative, also expressed specific concern that an early action program address banked state 

allowances, which could otherwise become like “confederate money.”164 

 

Regarding dates for reduction crediting, a recent survey of companies in the Pew Center’s 

Business Environmental Leadership Council asked respondents their preferred baseline date for 

use in future regulation.165  They found a median answer of 1990 and an average of 1994.  

However, at least some of the early actors pushing for cumulative crediting told me that 

rewarding reductions achieved since 2000 would be acceptable, given the limited availability of 

emissions data in earlier years.166   

 

                                                                                                                                                       

Anderson and Tom Dower (Lighthouse Consulting, represents United State Climate Action Partnership) in 
discussion with the author, November 13, 2008. 

162 Andrew J. Hoffman, Carbon Strategies: How Leading Companies Are Reducing Their Climate Change 

Footprint, (Ann Arbor: The University of Michigan Press, 2007). 
163 For example: Fledderman, discussion; Belton discussion. 
164 Lavinson, discussion. 
165 Hoffman, Carbon Strategies 
166 For example: Parr, discussion. 
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Highly Engaged Early Actors 

When I asked political consultants, congressional staff, or other companies about the most 

engaged actors on the early action issue, the name “DuPont” came up again and again.  With one 

of the longest track records of reducing greenhouse gas emissions of any company, chemical 

producer DuPont has much to gain and a significant amount to lose depending on how early 

action is handled in a climate bill.  It has also been politically engaged on the early action issue, 

in various forms, for at least a decade.167  As a result of its long-standing interest and its position 

within the coalition supporting cap and trade legislation, the company is a powerful advocate for 

recognition of early action. 

 

More so than most of its colleagues, DuPont has invested significant effort in pushing Congress 

to recognize early action.  In fact, DuPont government affairs manager Michael Parr says that 

recognition of early action is “probably one of the top two or three” issues of concern for the 

company related to a federal climate bill.168  In interviews with colleagues, I was told that early 

action was a “showstopper issue” for DuPont.169  A former staff assistant to Senator Lieberman 

explained that early action was the starting point of most discussions with DuPont lobbyists and 

that there was clearly a lot of “emotional investment” in the issue.170  

 

                                                           
167 Dennis H. Reilley (Executive Vice President and Chief Operating Officer, DuPont), “Keynote Address,”(speech, 

Pew Center on Global Climate Change, Early Action Conference, Washington, DC, September 1999), 
http://www.pewclimate.org/global-warming-in-
depth/workshops_and_conferences/early_action_conference/conf_091399_keynote.cfm.  

168 Parr, discussion. 
169 Anderson and Dower, discussion. 
170 David McIntosh (former staff, Office of Senator Joseph Lieberman), in discussion with the author, October 30, 

2008. 
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Unsurprisingly, given its lengthy record of early action, DuPont is advocating that federal 

legislation credit cumulative emission reductions.171  According to the company, DuPont reduced 

its emissions between 1990 and 2004 by 60%, and they have since reduced another 9.5% beyond 

their 2004 baseline.172  Accrued emission reductions from their earliest baseline could therefore 

entitle the company to significant rewards under a system that credited cumulative emissions.  

Although they would prefer that early reduction crediting begin as early as 1994, they admit that 

data constraints may mean that they and other companies could not provide strong evidence for 

reductions before 2000.173  DuPont also supports a crediting system that incentivizes additional 

early action up to the first compliance period.174 

 

Although other companies may be highly engaged on the early action issue, none seem to have 

political influence as broad as DuPont’s.  My interviews with other companies and the official 

positions of groups like U.S. Climate Action Partnership (discussed below) suggest that the 

company is having a significant influence on how the early action issue is framed, at least among 

other early acting colleagues.  DuPont is positioned to be an influential player in the broader 

debate as well, since it was one of the first high-profile companies to split with corporate 

opposition and support greenhouse gas regulation.175  Finally, as a Delaware-based company, 

they have strong ties to Senator Carper, an influential member of the Senate Environment and 

Public Works Committee.  

 

                                                           
171 Parr, discussion. 
172 Dupont, “2008 Sustainability Progress Report,” 

http://www2.dupont.com/Sustainability/en_US/assets/downloads/DuPont_2008_Sustainability_Progess_Re
port.pdf. 

173 Parr, discussion. 
174 Ibid. 
175 Sheldon Kamieniecki, Corporate America and Environmental Policy: How Often Does Business Get Its Way? 

(Stanford: Stanford University Press, 2006), 182. 
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U.S. Climate Action Partnership 

DuPont and other early actors have further magnified their political influence through 

participation in the U.S. Climate Action Partnership (U.S. CAP), a coalition of major 

corporations and a handful of environmental organizations that has called publicly for mandatory 

cap and trade legislation for greenhouse gases.  In addition to attracting significant media 

attention, the coalition has produced a series of influential recommendations for the structure of a 

cap and trade program.  A hearing of the full Senate Environment and Public Works Committee 

was even held to address the specific recommendations of the U.S. CAP report.176 

 

In its initial report, A Call to Action, U.S. CAP listed “encourage early action” as one of its six 

design principles for U.S. climate legislation, saying, “Those companies that take early action 

should be given appropriate credit or otherwise be rewarded for their early reductions in GHG 

emissions.”177  More recently, in their publication A Blueprint for Legislative Action, the 

coalition expanded on this recommendation significantly, largely echoing the position of DuPont 

(discussed above).  Their recommended design elements include178  

 

• Credit for reductions of direct or indirect GHG emissions 

• Credit accrual of cumulative reductions 

• A specific set-aside of allowances adequate to credit early action reductions 

• Retrospective and prospective credit (until compliance period) 
                                                           

176 Senate Committee on Environment and Public Works, Full Committee Hearing on the U.S. Climate Action 

Partnership Report, 110th Congress, 1st sess., February 13, 2007, 
http://epw.senate.gov/public/index.cfm?FuseAction=Hearings.Hearing&Hearing_ID=9d420df7-802a-23ad-
4615-a240504c6347. 

177 United States Climate Action Partnership, “Call for Action,” (January 2007), http://www.us-
cap.org/USCAPCallForAction.pdf. 

178 United States Climate Action Partnership, “A Blueprint for Legislative Action: Consensus Recommendations for 
U.S. Climate Protection Legislation,” (January 2009), http://www.us-cap.org/pdf/USCAP_Blueprint.pdf.  
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• Requirements that reductions are “real and verifiable” and “voluntarily undertaken as part 

of a GHG reduction or energy efficiency effort”   

• Requirements that are not “excessively burdensome” and not based on criterion of 

“financial additionality (i.e. investments made beyond standard return on investment 

practices).” 

• Inclusion of “options for receiving credit for early actions through: a) a project-based 

approach, or b) an entity-wide approach” 

• Inclusion of reductions to comply with state and regional GHG cap and trade programs 

   

As these design elements demonstrate, the coalition is focused on a “credit for early action” 

model.  Its recommendations do not mention alternative methods to avoid early action penalties.   

Of these design elements, the most surprising are probably the final two listed above: the 

opportunity to receive credit for project-based reductions and the inclusion of reductions for 

compliance with state or regional cap and trade programs.  Given the environmental 

community’s past criticism of project-based reduction reporting, it would be surprising if 

project-based recognition is fully supported by U.S. CAP’s environmental organization 

members, particularly NRDC.179  Regulators from RGGI states have also indicated that crediting 

of reductions used for compliance in a cap and trade program would be opposed by the states, so 

universal support for this recommendation also seems unlikely.180 

 

                                                           
179 Natural Resources Defense Council et al. to Office of Policy and International Affairs, Office of Electricity and 

Natural Gas Analysis, U.S. Department of Energy, “Voluntary Reporting Comments” (letter, June 5, 2002, 
www.pi.energy.gov/enhancingGHGregistry/comments/documents/reed.doc; David Doniger (climate center 
policy director, Natural Resources Defense Council), in discussion with the author, December 17, 2008. 

180 Nancy Seidman (Deputy Assistant Commissioner for Climate Strategies, Massachusetts Department of 
Environmental Protection), in discussion with the author, December 11, 2008. 
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While U.S. CAP has publicly staked out a clear position on early action, consultants working 

with U.S. CAP noted in an interview that the coalition is not as focused on early action as they 

are with other aspects of a cap and trade framework.181  Other than DuPont and Dow, they 

suggested that few coalition partners considered the issue a top priority.182  How strongly U.S. 

CAP will lobby for the details of their early action recommendations is therefore unclear.  For 

example, most of their corporate members, and nearly all of the founding members, are direct 

emitters.  This makes it difficult to predict how strongly the coalition will hold to their position 

that indirect emission reductions should be credited. 

 

Chicago Climate Exchange 

As the leading actor in the U.S. voluntary carbon market, the Chicago Climate Exchange (CCX) 

may have more to gain or lose through the treatment of early action than any other primary 

stakeholder.  Initiated by chairman and CEO Richard Sandor in 1999 when mandatory 

greenhouse gas limits seemed to be on the horizon, CCX eventually became North America’s 

first voluntary cap and trade program.183  Participating members have made a legally binding 

commitment to reduce their emissions 4% by 2006 for the first phase and 6% by 2010 for the 

second phase.  In addition to making internal reductions, members can buy, sell, or bank Carbon 

Financial Instrument (CFI) contracts that represent additional emission reductions or offset 

projects.  According to Sandor, CCX members had a collective baseline in 2008 of 

approximately 600 million metric tons of CO2.
184 

                                                           
181 Anderson Dower, discussion. 
182 Note: A contact with Dow, however, noted that early action was just “one of 10 to 15 topics” that are important 

priorities for Dow related to cap and trade legislation (Belton, discussion). 
183 Elizabeth Shogren, “Climate Exchange: Buying, Selling Rights to Pollute,” National Public Radio: Morning 

Edition, July 6, 2005, http://www.npr.org/templates/story/story.php?storyId=4731153. 
184 Emma Graham-Harrison, "China Climate Exchange Sees Cash in Govt Promises," Reuters newswire, November 

7, 2008,  http://www.planetark.org/dailynewsstory.cfm/newsid/50967/story.htm. 
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As of January 2009, CFIs were selling for between $1.50-2.15 per metric ton of CO2, with a 

monthly trading volume of 3,310,000 metric tons CO2.
185  CFI contract prices hit a record high 

of $7.40 on May 30, 2008, just before the Boxer-Lieberman-Warner legislation came to the 

Senate floor on Monday, June 2.186  By the time floor debate ended on Friday, June 6, prices had 

plummeted by 25%.187  (See Figure 9.)   

 

Figure 9. CCX Carbon Financial Instrument (CFI) Contracts Daily Report (2003 vintage 

shown)
 188 

 

 

                                                           
185 Chicago Climate Exchange, “CCX CFI Monthly Summary: January 2009,”  (online report, January 30, 2009),  

http://www.chicagoclimatex.com/market/data/monthly.jsf.  
186 Chicago Climate Exchange, “CCX CFI Market Data Charting Tool” (online database, accessed 31 January 2009),  

http://www.chicagoclimatex.com/market/data/summary.jsf.  
187 Ibid. 
188 Ibid. 
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Policy alternatives to address both early emission reductions and early offset projects will clearly 

have a major impact on the CCX voluntary marketplace.  Although the Boxer-Lieberman-

Warner bill did not mention CCX in the context of early action bonuses, the bill’s offset 

provisions specifically indicate that the EPA Administrator “shall allow for the transition into the 

[federal offset registry] of offset projects and banked offset allowances” registered through CCX 

and other registries if they satisfy the relevant eligibility requirements.189  This language may 

explain why CFI prices spiked significantly leading up to the floor debate. 

 

In the debate over legislative treatment of early reductions, CCX has primarily operated from 

behind the scenes.  They have not publicly advocated rewards for early action, but discussions 

with congressional staff indicate that they are active on Capitol Hill.190  In an email, Executive 

Vice President Paula DiPerna described the Lieberman-Warner early action language as 

“acceptable.”  Presumably, the company would prefer to see language that specifically allows 

CCX reductions to receive credit under a federal cap and trade program or at least keep this 

possibility open.  Language that excluded CCX-registered reductions would most likely have a 

dampening effect on the CCX market.   

 

CCX may have lost some influence in the climate change debate due to recent controversy.  A 

front-page story in the Washington Post in January 2008 revealed that at least some of the 

$89,000 spent by the U.S. House of Representatives for CCX offsets had gone to projects where 

the additionality of CO2 reductions were in doubt.191  In one case, North Dakota farmers were 

                                                           
189 §308(b) 
190 McIntosh, discussion. 
191 David Fahrenthold, “Value of U.S. House’s Carbon Offsets is Murkey,”  Washington Post, January 28, 2008,   

http://www.washingtonpost.com/wp-dyn/content/article/2008/01/27/AR2008012702400_pf.html. 
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paid for tilling practices they were already using, while other funds went to an Iowa power plant 

test project that had ended a year earlier.  Many national environmental groups have also 

criticized the CCX program’s loopholes, questionable offsets, and lack of transparency.192 

 

While negative press and criticism may have affected the reputation of CCX, the company 

nonetheless has significant influence through market participants, who include heavy-hitters like 

Ford, Dow, DuPont, American Electric Power, Bank of American, Monsanto, International 

Paper, IBM, and many others.  Despite the uncertain status of CCX credits in a future federal 

program, some participants believe that their reductions and banked allowances will translate 

into some form of credit in a federal regime.  At least one company I interviewed admitted that 

they are holding the allowances they earn through CCX participation for use in a national 

system.193   Other companies, like American Electric Power, are participating in CCX and other 

voluntary programs under the expectation that the verification and auditing they entail will 

increase the likelihood of earning early reduction credits. 194 

 

Although CCX is likely to be a strong advocate for early action rewards, the existence of CCX is 

not entirely dependent on a prolonged voluntary market.  The company is already positioning 

itself to be a powerful figure in the secondary market for federal emission allowances.  In 

November 2008, the Chicago Climate Futures Exchange, a wholly-owned subsidiary of the 

                                                           
192 Alice Shyy, “Offset Upset,”  Plenty,  August 28, 2006, 

http://www.plentymag.com/features/2006/08/offset_upset.php.  
193 Interview with company representative, Fall 2008 (Anonymous by request). 
194 Bruce H. Braine (Vice President, Strategic Policy Analysis, American Electric Power), “AEP and Climate 

Change, (presentation, Sanford Bernstein-CERES Investor Seminar, September 20, 2006), 
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Chicago Climate Exchange, began trading futures contracts for emission allowances usable for 

compliance with a mandatory federal cap and trade program.195 

 

Secondary Stakeholders 

Secondary stakeholders include entities that would only be indirectly affected by the treatment of 

early action, such as companies that have not made significant emission reductions, downstream 

early actors, environmental organizations, and state leaders.  Although this group includes a 

number of influential actors, their level of engagement on the early action issue is low. 

 

Laggard Companies 

Companies that have been slower to reduce their emissions than their early acting competitors 

have not been a vocal part of the political debate on early action.  Although they will be 

indirectly affected by rewards or penalties imposed on any direct competitors, most companies 

have only a relatively small incentive to lobby against early action recognition.  My interviews 

with political experts confirm that these “laggard companies” have not organized around the 

early action issue and are more occupied by other aspects of proposed legislation.196  As David 

McIntosh explained, most interest groups are focused on the general allowance allocation 

formulas.197  Whether these companies refocus their attention on early action in the future may 

depend on whether early action is addressed in a side provision or whether it is inserted into the 

larger allowance allocation formula.  Among the laggard companies, those actors who support 

                                                           
195 Chicago Climate Exchange.  “Chicago Climate Futures Exchange Successfully Lists Futures Contracts Based on 

Emission Allowances Under Anticipated U.S. Mandatory Greenhouse Gas Cap-and-Trade Program,” news 
release, November 19, 2008, http://www.chicagoclimateexchange.com/newsAndPressReleaseList.jsf.  

196 Tom Dower (former staff member in Office of Senator Arlen Specter), in discussion with the author, November 
13, 2008; McIntosh, discussion. 

197 McIntosh, discussion. 
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cap and trade legislation are more likely to have a seat at the table in discussions of early action 

and other details than actors who are more generally opposed. 

 

Downstream Early Actors 

My discussions with the architects of congressional legislation and industry consultants suggest 

that “downstream” companies – those that have no direct greenhouse gas emissions and would 

therefore not be directly regulated by current cap and trade proposals – have been mostly absent 

from the political discussions of early action. 198  In general, these companies have been less 

engaged in the cap and trade debate than direct emitters, as well.  Also, given that they are less 

likely to receive free allowances under and cap and trade scheme, these companies would not be 

worried about penalties for reduced emissions.  As one example, a consultant for Wal-Mart 

explained that the company is less concerned with early action credits than they are with being 

eligible for energy efficiency subsidies that might be created through cap and trade legislation.199 

 

At the same time, some companies with large electricity-use footprints have significantly 

reduced their emissions, and could benefit substantially if credits were allocated to non-

compliance entities for early reductions of indirect emissions.  For example, Wal-Mart plans to 

reduce greenhouse gas emissions from its stores 20% below 2005 levels by 2012.200  Also, 

producers of technology used by direct emitters to reduce their emissions would benefit from 

incentives for early action.  Illustrating this point, a General Electric representative testified 

before the House Energy and Commerce Committee in 2007 about the importance of 

                                                           
198 Dower, discussion; McIntosh, discussion; Roger Ballentine (President, Green Strategies, Inc.), in discussion with 

the author, December 12, 2008; Anderson and Dower, discussion. 
199 Ballentine, discussion. 
200 CERES, “Corporate Governance and Climate Change: Consumer and Technology Companies” (report, 

December 2008), http://www.ceres.org/Page.aspx?pid=592, 27. 
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encouraging and rewarding early carbon capture and sequestration.201  Although downstream 

actors have been relatively quiet in the discussion of credit for early action, the potential benefits 

at stake could generate greater interest in the next round of congressional debate. 

 

Environmental groups 

Mainstream environmental groups have been somewhat critical of rewards for early action, but 

the issue remains low on the environmental community’s list of priorities for climate legislation.  

In a letter to Representative Dingell (D-MI) and the House Energy and Commerce Committee in 

2007, the Climate Policy Center/Clean Air-Cool Planet argued that early reductions should not 

be credited because early acting firms already benefit from early action and because picking a 

date for early crediting is contentious.202  “Early credits are a form of rent-seeking that should be 

avoided in favor of tackling the serious challenges associated with climate change,” the group 

explained.203  In another letter to Dingell, Natural Resources Defense Council (NRDC) wrote 

that early emission reductions are “their own reward” and that allowances should not be given 

for reductions reported under the DOE 1605(b) program, because of the problems with this 

registry.204  Instead, NRDC supports efforts to design a program that does not penalize early 

action, such as allocating allowances by a method other than historic emissions 

“grandfathering”.205 

                                                           
201 John Rice, (Vice Chairman, General Electric), House Subcommittee on Energy and Power; House Committee on 

Energy and Commerce (testimony, February 13, 2007), http://energycommerce.house.gov/cmte_mtgs/110-
eag-hrg.021307.Rice-Testimony.pdf  

202 Roger Dower (Chairman, Climate Policy Center) to Chairmen Dingell and Boucher, House Committee on 
Energy and Commerce (letter, March 16, 2007), http://www.cleanair-
coolplanet.org/cpc/documents/2007_dingell_response.pdf.   

203 Ibid. 
204 Frances Beinecke (President, Natural Resources Defense Council) to Chairman Dingell and Chairman Boucher, 

House Committee on Energy and Commerce (letter, March 19, 2007), 
http://docs.nrdc.org/globalwarming/glo_07031901A.pdf  

205 Ibid. 
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As discussed above, however, environmental organizations NRDC, Environmental Defense, the 

Nature Conservancy, the Pew Center on Global Climate Change, and World Resources Institute 

also support a U.S. CAP blueprint that recommends crediting cumulative early emission 

reductions.  Many other environmental groups have remained silent on the early action question.  

Judging from my interviews with staff at NRDC and U.S. CAP, early action is only a minor 

concern for the environmental community.206  As long as any early action rewards do not 

increase the amount of allowable emissions under a cap, significant opposition from green 

groups is unlikely. 

 

State Leaders 

Since the treatment of early action will affect how a federal greenhouse gas market integrates 

pre-existing state markets and regulations, state leaders also have a stake in the political debate.  

While officials from many states are participating in the debate over federal climate legislation, 

states with existing or emerging greenhouse gas markets have the greatest incentive to engage on 

the issue of early action.  Based on extensive discussions with lead architects of the Regional 

Greenhouse Gas Initiative, the country’s first mandatory cap and trade program for CO2, it is 

clear that the RGGI states and their allies in the Western Climate Initiative states are watching 

the federal debate closely.   

 

Although opinions among the RGGI states vary regarding the specific details of early action, 

there are a few points of agreement.  First, and most importantly, the states generally agree that a 

                                                           
206 Doniger, discussion;  Anderson and Dower, discussion. 
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federal cap and trade program must recognize banked state/regional allowances in some way if 

the programs are integrated.207  As one state regulator explained, completely ignoring existing 

credits would “undermine” RGGI.208  Also, the states that have been leaders in reducing 

emissions believe that they should not be penalized for their early action.209  Other primary 

concerns of the RGGI states include the preservation of state authority to regulate greenhouse 

gases and the continuation of revenue streams from the sale of emission allowances.210    

 

Stakeholder Mapping 

Figure 10 maps the primary and secondary stakeholders discussed above based on their relative 

interest or engagement in early action policies and their political influence or power.  

Stakeholder mapping may be a useful tool for legislative strategy and coalition building.  Figure 

10 highlights the particular importance of highly engaged upstream actors like DuPont, which 

are both highly engaged and highly influential.  In contrast, stakeholders closer to the chart’s 

origin, which have lower influence and lower interest/engagement, are unlikely to play a major 

role in the political debate. 

 

                                                           
207 Chris Nelson (Connecticut Department of Environmental Protection), in discussion with the author September 

26, 2007; Dick Valentinetti (Vermont Department of Environmental Conservation), in discussion with the 
author September 28, 2007;Joanne  Morin (New Hampshire Department of Environmental Services), in 
discussion with the author September 28, 2007;  Seidman, discussion. 

208 Valentinetti, discussion 
209 Nelson, discussion; Maryland Commission on Climate Change, “RGGI Letter to Congress, October 31, 2007: 

Guiding & Design Principles for a Federal Greenhouse Gas Cap-and-Trade Program,” in Building a 

Federal-State Partnership (report, August 2008), 
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter6.pdf, 14. 

210 Ibid. 
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Figure 10.  Relative Influence and Interest of Early Action Stakeholders 

 

 

 

10. Analysis of Lieberman-Warner Climate Security Act of 2008 (Boxer Substitute) 

 

The Lieberman-Warner Climate Security Act of 2008211 -- the only climate bill to reach the full 

Senate in the 110th Congress and a natural starting point in the debate around a new climate bill -

-  would affect early actors in two ways.  The bill provides bonus early action allowances as a 

reward for cumulative avoided emissions, but it also includes an allowance allocation scheme 

that penalizes early action.   

                                                           
211 Lieberman-Warner Climate Security Act of 2008, SA 4825 to S 3036, 110th Congress, 2nd sess. (June 4, 2008), 

http://thomas.loc.gov/cgi-bin/query/R?r110:FLD001:S55050, §701. 
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For the purposes of this analysis, I will refer to the most recent version of Lieberman-Warner 

legislation, which is the substitute amendment offered by Senator Boxer on June 4, 2008 

(SA.4825 to S.3036).  Earlier versions of the Lieberman-Warner bill from 2007 and 2008 shared 

the same basic mechanisms affecting early action but included a smaller bonus reserve and 

unique implementation rules.  These earlier versions are discussed briefly at the end of this 

section. 

 

Analysis of Rewards and Penalties for Early Action 

 

Penalties for Early Action 

For the early years of the cap and trade program, Boxer-Lieberman-Warner would freely allocate 

a significant percentage of the total allowance pool to sources for the purposes of “transition 

assistance.”212  In the first year of compliance (2012), carbon-intensive manufacturers would be 

given 11% of the total allowances and fossil fuel-fired electricity generators would receive 18%.  

At an estimated market price of $22-40 per metric ton CO2-equivalent (CO2-e), these free 

allocations would be worth a total of approximately $38-60 billion in 2015 alone (2005 

dollars).213  Annual allocation of transition assistance to these sources declines to zero by 2031, 

but it would decline very slowly for the first ten years for manufacturers and 15 years for 

electricity generators. 

                                                           
212 §§ 541-572. 
213 U.S. Environmental Protection Agency, “EPA Analysis of the Lieberman-Warner Climate Security Act of 2008: 

S.2191 in 110th Congress,” (report, March 14, 2008), 
http://www.epa.gov/climatechange/economics/economicanalyses.html; Note: This EPA analysis is based 

on the earlier Lieberman-Warner text of 2008.  Given that the targets and timetables in the Boxer substitute 

are identical, the price analysis should be very similar. 
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Under the Boxer-Lieberman-Warner allocation scheme, the total number of allowances awarded 

to each manufacturing facility and electricity generator in a given year would be based on the 

facility’s average emissions over the preceding three years.214  For fossil fuel-fired generators, 

the allocation of this pool of allowances is relatively straightforward.  In the case of the 

manufacturing sector, 96% of transition assistance allowances would be distributed to currently 

operating facilities with the remaining allowances reserved for new entrant facilities.215  

Available allowances would be divided among manufacturing subsectors and individual facilities 

based proportionally on the “sum of the average annual direct and indirect carbon dioxide 

equivalent emissions during the 3-year calendar-year period immediately preceding [the 

distribution year].”216  “Indirect” emissions refer here only to emissions associated with 

electricity consumption.217  To be eligible for distribution, an entity must be “a manufacturing 

facility located in the United States that principally manufactures iron, steel, pulp, paper, cement, 

rubber, chemicals, glass, ceramics, sulfur hexafluoride, or aluminum and other nonferrous 

metals.”218 

 

The distribution of allowances based on recent emissions ensures that a power plant or 

manufacturer that has reduced its emissions would receive fewer allowances than if it had 

maintained higher emissions.  Laggard companies, on the other hand, would be rewarded with 

more free allowances for maintaining high emissions levels.  The baseline window for allocation 

                                                           
214§ 542(d) and (e) for manufacturers and§ 551(b) for electricity generators. 
215§ 542(c) and (g). 
216 § 542(d) and (e).  
217 § 542(a)(3). 
218 § 542(a)(2);  Note: An apparent loophole in§ 542(i) would also allow the Administrator to allocate up to 10% of 

the emissions set aside for the manufacturing sector to manufacturers of petroleum-based liquid or gaseous 

fuel, despite the fact that the same sources are allocated allowances in§ 561-562. 
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is a rolling three-year period, so the bill would also create an ongoing incentive for companies to 

delay emission reductions into the future. 

 

Although the bill relies on emissions-based allocation as the primary method of distributing free 

allowances, one provision offers the EPA an opportunity to evaluate the advantages of output-

based allocation.  The bill directs the Administrator to report to Congress within a year on the 

feasibility of distributing some or all allowances for manufacturers “on an energy-intensity 

basis.”219  The provision goes on the say 

 

 If the report under paragraph (1) contains a determination by the Administrator 

that an energy intensity-based distribution program would encourage efficiency, 

and would not cause undue economic harm, the Administrator, not later than 18 

months after the date of submission of the report, shall promulgate regulations 

establishing a program to supplement or replace the emission allowance 

allocations required under subsection (d) for any industry category or subcategory 

that the Administrator determines to be appropriately benchmarked. 

 

If output-based allocation were used for some categories of manufacturing, then the early action 

penalty for these facilities would be eliminated.  No similar provision exists for electricity 

generators, however, despite the fact that establishing benchmarks would likely be easier for 

electricity generators than for the highly diverse manufacturing sector.  

 

                                                           
219 § 542(f). 
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The Boxer-Lieberman -Warner legislation would also allocate “transition assistance” allowances 

to fuel refiners and natural gas processors based on quantities of products rather than emissions, 

but these sectors are less relevant to the discussion of early action.220 

 

Rewards for Early Action 

The legislation also directs the EPA to establish an “Early Action Program” for “distributing 

emission allowances to entities that emit greenhouse gas in the United States, in recognition of 

verified greenhouse gas emission reductions that – (1) occurred before the date of promulgation 

of the regulations; and (2) resulted from actions taken by the entities after January 1, 1994, and 

before the date of enactment of this Act.”221  EPA would be granted significant leeway to shape 

the implementation of this program.  The bill only specifies the number of allowances for this 

early action reserve, the date by which distribution must occur, and three categories of other 

“eligible entities” that would share the pool of allowances with voluntary early actors (discussed 

below).222 

 

Through this Early Action Program, the bill adopts the model of bonus early action crediting.  

The eligibility dates rule out credit for future early action, so the program would only act as a 

reward for previous reductions and not as an incentive for additional reductions.  Although the 

text is vague, the program is apparently designed to credit cumulative reductions, given that the 

term “reductions” refers to emissions avoided over a specific multi-year period.  Bonus 

allowances for early action are limited in number and are awarded from a set-aside within the 

                                                           
220§§ 561-562 and§§ 571-572. 
221 § 701. 
222 Note: distribution of early action allowances must occur “not later than 4 years after the date of enactment of 

this Act.” § 703. 
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overall cap, so they would not expand total allowable emissions under the cap.  The numbers of 

allowances allocated per year are listed in Figure 11.   

 

Figure 11. Boxer-Lieberman-Warner Early Action Bonuses by Year
223

 

Year Early Action Allowances Allocated  
2012 5%  (287.75 million) 
2013 5%  (283.45 million) 
2014 5%  (278.10 million) 
2015 4%  (218.24 million) 
2016 3%  (160.47 million) 
2017 3%  (157.29 million) 
2018 1%  (51.37 million) 
2019 1%  (50.30 million) 
2020 1%  (49.24 million) 
2021 1%  (48.17 million) 
2022 1%  (47.11 million) 
2023 1%  (46.05 million) 
2024 1%  (44.98 million) 
2025 1%  (43.92 million) 
Total (2012-2025) 1,766.44 million 

 

Aside from these specifications, the legislation leaves numerous issues regarding the program’s 

implementation unresolved, especially related to eligibility.  Whether reductions would be 

calculated on an entity or project level, whether indirect emission reductions would be eligible, 

how reductions “used” for compliance with CCX and other voluntary markets would be treated, 

and documentation and verification requirements would be left to the discretion of the EPA.  

Given that previous language regarding the eligibility of reductions reported through specific 

voluntary programs was removed from the most recent bill (see discussion of earlier versions 

below), eligible reductions would presumably not be limited based on participation in certain 

government or private programs. 

 

                                                           
223 § 702. 
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As a result of the vague requirements and the lack of high-quality data on U.S. avoided 

emissions (see Appendix), the number of allowances that would be awarded for a given amount 

of emission reduction is impossible to predict.  Hill staff working on the Boxer-Lieberman -

Warner bill assumed that a company would not receive more than one allowance per ton of 

avoided emissions, under the assumption that there were most likely too few allowances and too 

many claimants for 1:1 crediting, but this is not specified in the legislation.224 

 

State Allowance Trade-Out and Other Uses of Early Action Reserve 

In addition to the general guidance for distribution of early action bonuses, the bill also specifies 

that the same pool of allowances will be used to integrate state carbon markets with the federal 

program and to reward a small category of power plants and carbon capture and sequestration 

(CCS) projects.  The language regarding distribution to CCS projects and “power plants that 

repowered [from coal] pursuant to consent decrees” is of minor importance, because distribution 

is limited to a maximum of 25 million and 80 million allowances, respectively.225  Overall, the 

pool of allowances for early action and state transition could be reduced from 1,766.44 million to 

no less than 1,661.44 million.  According to legislative staff, the CCS early action language was 

intended to specifically credit the existing Dakota Gasification project, and the “repowered 

pursuant to consent decree” language was written to narrowly apply to the Tampa Electric 

Company.226   

 

One interesting note is that the distribution intended for Tampa Electric would be allocated for 

both the sum of cumulative avoided emissions and “the aggregate quantity of emission 

                                                           
224 David McIntosh, e-mail message to author, November 15, 2008. 
225 §§ 706 and 705. 
226 McIntosh, discussion. 
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allowances that, as a result of the lower annual carbon dioxide emissions resulting from the 

repowering, will not be distributed to the owner or operator of the facility pursuant to subtitle F 

of title V.”227  This is the bill’s only explicit reference to the allocation scheme’s inherent penalty 

for early actors. 

 

Distribution of early action bonuses for unused state emission allowances, however, is more 

relevant to this analysis.  As mentioned above, unused or “banked” allowances could be thought 

of as representing some level of early emission reductions.  Although the Boxer-Lieberman -

Warner bill does not mandate that state or regional greenhouse gas cap and trade programs be 

discontinued, the legislation provides a strong incentive for states to transition the programs into 

the national system.   The receipt of allowances earmarked for “state leaders in reducing 

emissions” is contingent on a state discontinuing any greenhouse gas cap and trade program.228 

 

The bill facilitates the state-federal transition by providing early action bonus allowances 

“sufficient to compensate the eligible entity for the cost to the eligible entity of obtaining and 

holding” emission allowances issued by the State of California or for the Regional Greenhouse 

Gas Initiative as of December 31, 2001.229  The fact that allowances will be awarded on the basis 

of cost compensation and not on a 1:1 basis or other specified ratio is critically important.  

Trading-out allowances between a state cap and trade program and a federal program carries 

significant risks of inequitable treatment and market instability. 

 

                                                           
227 § 705(b). 
228 § 614(c)(2). 
229 § 704(a) and (b). 
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First, with varying stringencies of different regional caps, the value of an allowance is not 

constant across trading regimes.  In fact, a banked allowance for a ton of emissions may not 

actually represent a ton of emission reductions.  For example, a report by Point Carbon in 2007 

suggested that the Regional Greenhouse Gas Initiative (RGGI) would most likely be over-

allocated through 2015 or 2016 due to slower emissions growth than originally expected.230  The 

use of an auction floor price, however, should somewhat control RGGI’s problem of over-

allocation.  A second potential problem is that an announced trade-out could affect behavior in 

the state/regional market.  For example, if national legislation makes RGGI allowances 

equivalent to federal allowances, then open market prices for RGGI allowances would most 

likely rise to the expected price of federal allowances, especially given that RGGI auctions are 

currently open to any bidder.  Not only would compliance costs skyrocket for RGGI compliance 

entities, which are currently paying just $3.38 per short ton of CO2, but the state-run markets 

would likely be thrown into chaos.231   

 

By offering to compensate entities for the cost of “obtaining and holding the emission 

allowances,” the Boxer-Lieberman -Warner language appears to sidestep these potential 

problems.  The EPA would not be tied to a certain trading ratio, the agency would not have to 

determine actual emission reductions attributable to an unused state/regional allowance, and 

entities would have no reason to believe that they could profit by exchanging state allowances 

for federal allowances. 

 

                                                           
230 Point Carbon, “Emissions trading in the US: Is RGGI Over-Allocated?” Carbon Market Analyst: North America, 

August 17, 2007. 
231 Regional Greenhouse Gas Initiative, Inc, “RGGI States’ CO2 Auction Continues Strong Performance,” news 

release, December 19, 2008, http://www.rggi.org/docs/Auction_2_Release_Final_08_12_19b.pdf.  
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It is important to note, however, that even if facilities participating in state greenhouse gas 

markets are compensated for their unused state allowances, they are still subject to the penalty of 

receiving fewer “transition assistance” allowances than companies that have not made 

comparable reductions. 

 

Equitable Treatment and Political Analysis 

 

Who Wins and Who Loses? 

Since the legislation would actively reward and passively penalize early action, an obvious 

question would be whether the rewards balance the penalties.  This is difficult to assess, but the 

answer depends on 1) how much of a reward is given per ton of avoided emissions, 2) how deep 

of a reduction was made, and 3) how long ago the initial reduction took place.  An individual 

company is more likely to be a net loser if it reduced its baseline more recently, cut emissions 

more aggressively, and if eligibility and verification rules disfavor the circumstances of the 

company’s early action.  Early actors overall are more likely to be net losers if the total number 

of claims for early action credit (from a limited reserve) is high. 

 

The greatest uncertainty around the Boxer-Lieberman -Warner early action policy relates to how 

many allowances a company will receive for a given level of avoided emissions.  As discussed in 

the Appendix, a lack of data precludes reasonable estimates of the scope of total avoided U.S. 

emissions, especially as far back as 1994.  Boxer-Lieberman -Warner eligibility is particularly 

difficult to estimate, because the bill gives no indication of how eligible reductions will be 

determined or what verification will be required.  In the unlikely scenario that all project-level 
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emission reductions registered through the EIA 1605(b) program were accepted, it is clear that 

there would not be enough allowances in the early action pool to credit each one-ton reduction 

with one allowance (see Appendix).  If allowable reductions were limited to those achieved 

through the EPA Climate Leaders, other government-assisted voluntary programs, or the CCX, 

then the pool of early action allowances in Boxer-Lieberman -Warner seems more than adequate 

to provide ton-for-ton crediting (see Appendix).  Given the choice of an eligibility starting date 

of 1994 that predates most of these official voluntary programs, it seems likely that the EPA 

would have to be more inclusive in its crediting program. 

 

Rewards-Penalties Simulation 

As an illustration of potential rewards and penalties, consider a hypothetical manufacturing 

company.  Company A initially emits 10 million tons of CO2-e annually, but an early investment 

reduces the emissions by an additional 1 million tons.232  In the first compliance year (2012), 

Company A receives 4,388,096 allowances, calculated by multiplying the total number of 

allowances available for manufacturers by Company A’s proportional share of emissions relative 

to the total sector.233  The result is roughly 484,000 fewer allowances than Company A would 

have received with its initial baseline.  Comparing this to a “business-as-usual” scenario in which 

Company A lowered its emissions at the same pace as the national cap (roughly 2% per year), 

the total penalty incurred by Company A for cutting its emissions early is approximately 1.5 

million tons worth of allowances.  See calculation in Figure 12.  (Note: In this case, the business-

                                                           
232 Note: For comparison, DuPont reported annual direct emissions of 9.8 million metric tons carbon dioxide 

equivalent for 2007; E.I. du Pont de Nemours & Company, “CDP6 Greenhouse Gas Emissions 
Questionnaire” (response to 2008 Carbon Disclosure Project questionnaire), 
http://www.cdproject.net/responding-companies.asp. 

233 Note: Although Lieberman-Warner describes a method in which allowances are distributing first by 

manufacturing category and then by individual facility, my simplification is justified because of the 

following identity: (Total manufacturing allocation) * (sector emissions/total emissions)*(facility 

emissions/sector emissions) = (Manufacturing allocation)*(facility emissions/total emissions). 
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as-usual scenario used to calculate “lost” allowance reaches the new emissions total of 9 million 

tons in 2018.) 

 

Figure 12.  Calculation of Lost Allowances for Hypothetical Company A 

 2012 2013 2014 2015 2016 2017 
1. Total Economy-Wide U.S. 

Allowances (millions)234 
              

5,775  
          

5,669         5,562        5,456       5,349  
            

5,243  
2. Change in Cap from 

Previous Year   -1.84% -1.89% -1.91% -1.96% -1.98% 
3. Manufacturing Sector 

Allocation (millions)235 
                 

635.25  623.59 611.82 600.16 588.39 576.73 
4. Estimated Sector 

Emissions236 1303.9 1280.0 1255.8 1231.9 1207.7 1183.8 
5. Estimated Sector Emissions 

Corrected for Company A 
Reduction237 1302.9 1279.2 1255.2 1231.4 1207.5 1183.7 

6. Company A Emissions 
BAU238 10.0 9.8 9.6 9.4 9.3 9.1 

7. Company A Emissions w/ 
Reduction 9.0 9.0 9.0 9.0 9.0 9.0 

8. Company A Free Allocation 
BAU239 4,871,923 4,782,499 4,692,231 4,602,807 4,512,539 4,423,115 

9. Company A Free Allocation 
w/ Reduction240 4,388,096 4,387,529 4,386,935 4,386,324 4,385,683 4,385,022 

10. Lost Allowances 
(From Reduced Baseline)241 483,827 394,970 305,296 216,483 126,856 38,093 

11. Total Lost Allowances for 
Company A 1,565,524 

 

On the reward side, if Company A had made its emission reductions investment one year before 

enactment of the Boxer-Lieberman -Warner bill, it would have accumulated 1,000,000 tons of 

                                                           
234 §201. 
235 § 541. 
236 U.S. Environmental Protection Agency, “2008 U.S. Greenhouse Gas Inventory Report,” 

http://epa.gov/climatechange/emissions/usinventoryreport.html, Tables 3-1, 3-13, and 4-1. 
237 Note: Company reductions subtracted from row 4. 
238 Note: Assumes BAU emissions reduce at the rate at which the cap is tightened (row 2). 
239 Note: Company A’s portion of total sector emissions multiplied by total allowances allocated to the sector (BAU 

assumptions); (row 6/row 4)*row 3. 
240 Note: Company A’s portion of total sector emissions multiplied by total allowances allocated to the sector (with 

reductions); (row 7/row 5)*row 3. 
241 Note: row 8 – row 9. 
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avoided emissions (1 million tons per year avoided multiplied by 1 year).  Even if the company 

had flawless proof of its reductions and the early action pool was sufficient to credit 100% of 

claimants (1:1 crediting), Company A would still have lost a net total of more than half a million 

tons of allowances (see box in upper right corner of Figure 13 below).  As Figure 13 shows, 

Company A could be a net winner or loser, depending on how many years ago it reduced its 

baseline and the percentage of potential rewards it receives. 

 

Figure 13.  Hypothetical Company A’s Net Rewards/ Penalties for Early Reduction from 10 

Million to 9 Million Tons CO2-e per Year. 

Net total of allowance tons lost due to allocation penalty (1.5 million, calculated above) and 
allowances gained due to early action bonus rewards for varying years of accrual (horizontal) 
and varying credit-to-reduction ratios (vertical).  The shaded region highlights the net positive 
scenarios. 
 

 
Ratio of Credits Received to Actual Emissions Avoided 

(Depends on number of other claims and verification efficiency) 
Years Since Initial 

Reduction 
(Accrual Period) 

20% 40% 60% 80% 100% 

1 (1,365,524) (1,165,524) (965,524) (765,524) (565,524) 
2 (1,165,524) (765,524) (365,524) 34,476 434,476 
3 (965,524) (365,524) 234,476 834,476 1,434,476 
4 (765,524) 34,476 834,476 1,634,476 2,434,476 
5 (565,524) 434,476 1,434,476 2,434,476 3,434,476 

 

This example can also be used to illustrate how more aggressive (deeper) reductions could mean 

a greater long-term penalty.  Imagine that Company B, a manufacturer comparable to Company 

A, takes early action to reduce its emissions from 10 million to 7 million tons.  Presumably, it 

would take much longer for a business-as-usual emissions trajectory to catch up with such deep 

reductions.  As a result, allowances are “lost” due to this lower baseline for a longer period of 

time.  Making the same assumption that the company’s reductions would have otherwise kept 
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pace with the declining emissions cap, total losses due to the lower baseline would total nearly 

12 million allowance tons.   

 

In this case, the picture of Company B’s net gains or losses looks very different.  See Figure 14.  

Even if the company accrued four years of reduced emissions before the bill’s passage, its 

rewards would only outweigh its penalties if bonus allowances were granted on a nearly a 1:1 

basis.  In the plausible scenario that bonus rewards were awarded on closer to a 2:1 basis (due to 

limits on the allowance reserve or verification inefficiencies), Company B would not break even 

unless it took action eight years prior to the bill’s enactment.  In my interviews with early acting 

manufacturers, many contacts said they did not even start thinking about greenhouse gas 

reductions until approximately eight years ago. 

 

Finally, not only would the bill create definite winners and losers, the magnitude of gains and 

losses could be substantial.  The examples of Company A and B use real numbers for the size of 

the manufacturing sector, and they describe a company with the approximate direct emissions 

footprint of DuPont.  In the example of the company that cuts its emission by 30% (Company B), 

assuming 100% (1-for-1) crediting of avoided emissions, a company could end up with a net loss 

of 9 million allowance tons if it cut its emissions one year ago or a net gain of 18 million 

allowance tons if it made the same reduction ten years ago.  Assuming a conservative market 

value of $20 per ton, that’s a net loss of roughly $180 million or a net gain of $360 million.242 

 

                                                           
242 Note: These rough estimates do not include discounting for the losses or gains over time; the timing of bonus 

distribution is unknown. 
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Figure 14.  Hypothetical Company B’s Rewards/Penalties for Early Reduction from 10 

Million to 7 Million Tons CO2-e per Year. 

Net total of allowance tons lost due to allocation penalty (approx. 12 million) and allowances 
gained due to early action bonus rewards for varying years of accrual (horizontal) and varying 
credit-to-reduction ratios (vertical).  The shaded region highlights the net positive scenarios. 
 

 
Ratio of Credits Received to Actual Emissions Avoided 

(Depends on number of other claims and verification efficiency) 
Years Since Initial 
Reduction 
(Accrual Period) 20% 40% 60% 80% 100% 
                                           
1  

                
(11,353,863) 

                
(10,753,863) 

              
(10,153,863) 

                       
(9,553,863) 

                       
(8,953,863) 

                                           
2  

                
(10,753,863) 

                   
(9,553,863) 

                 
(8,353,863) 

                       
(7,153,863) 

                       
(5,953,863) 

                                           
3  

                
(10,153,863) 

                   
(8,353,863) 

                 
(6,553,863) 

                       
(4,753,863) 

                       
(2,953,863) 

                                           
4  

                   
(9,553,863) 

                   
(7,153,863) 

                 
(4,753,863) 

                       
(2,353,863) 

                                
46,137  

                                           
5  

                   
(8,953,863) 

                   
(5,953,863) 

                 
(2,953,863) 

                                
46,137  

                         
3,046,137  

                                           
6  

                   
(8,353,863) 

                   
(4,753,863) 

                 
(1,153,863) 

                         
2,446,137  

                         
6,046,137  

                                           
7  

                   
(7,753,863) 

                   
(3,553,863) 

                        
646,137  

                         
4,846,137  

                         
9,046,137  

                                           
8  

                   
(7,153,863) 

                   
(2,353,863) 

                   
2,446,137  

                         
7,246,137  

                      
12,046,137  

                                           
9  

                   
(6,553,863) 

                   
(1,153,863) 

                   
4,246,137  

                         
9,646,137  

                      
15,046,137  

                                        
10  

                   
(5,953,863) 

                             
46,137  

                   
6,046,137  

                      
12,046,137  

                      
18,046,137  

                                       
11  

                   
(5,353,863) 

                     
1,246,137  

                   
7,846,137  

                      
14,446,137  

                      
21,046,137  

                                        
12  

                   
(4,753,863) 

                     
2,446,137  

                   
9,646,137  

                      
16,846,137  

                      
24,046,137  

                                        
13  

                   
(4,153,863) 

                     
3,646,137  

                
11,446,137  

                      
19,246,137  

                      
27,046,137  

                                        
14  

                   
(3,553,863) 

                     
4,846,137  

                
13,246,137  

                      
21,646,137  

                      
30,046,137  

 

Other Considerations Affecting Winners and Losers 

One assumption of these calculations is that both direct and indirect emission reductions (i.e. 

electricity use) will be credited for manufacturing facilities.  As noted above, the Boxer-

Lieberman -Warner bill uses a total of both direct and indirect emissions to calculate allowance 
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distribution to manufacturers.  Therefore, covered entities are penalized for reductions in both 

direct and indirect emissions.  However, it is possible that the EPA would only credit direct 

emission reductions through the Early Action Program, because this would be more straight-

forward and would avoid concerns about double counting the emissions associated with 

electricity.  In this case, the penalty of lost allowances would be more likely to outweigh the 

reward bonuses for facilities that significantly reduced their electricity use. 

 

In the discussion above, I have focused on manufacturing companies, but the same logic would 

apply for electricity generators.  Fewer electricity generators have reduced their entity-level 

emissions, so the EPA’s decision regarding whether to credit project-level reductions will have 

large implications for these sources.  Given the recent focus on entity-level reporting (see 

Appendix) and the difficulties of verifying additional project-level reductions, this seems 

unlikely.   

 

In the end, although it is difficult to predict precisely who will win and who will lose under the 

Boxer-Lieberman -Warner early action scheme, there will be definite winners and losers among 

early actors.  Bonus allowance rewards will not perfectly balance the penalties for early actors 

inherent in the “transition assistance” allocation.  Instead, some companies will see a net loss of 

allowances from their early emission reductions while others will be overcompensated and enjoy 

a windfall of free allowances. 
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Political and Stakeholder Implications 

Despite its weaknesses, the Boxer-Lieberman -Warner early action scheme has some 

advantageous features that may help garner political support.  First, the method of directly 

crediting companies for previous reductions is inherently appealing to many early acting 

companies that believe that they should be directly rewarded for their leadership.  Also, as 

mentioned earlier, the idea of “credit for early action” has been discussed since the 1990s in the 

U.S. and continues to dominate the political dialogue around early action, despite the shift in 

focus from incentivizing early action to addressing early action that has already occurred. 

 

Second, the ambiguity around rewards and penalties for early action in the legislation could also 

serve as a strength.  A clearly labeled provision is attractive for early acting stakeholders, while 

the penalty for early action is hidden and difficult to measure.  Also, by delegating most of the 

difficult eligibility decisions to EPA, the bill avoids creating excluded interests that might oppose 

the provision. 

 

Third, the structure of the bill’s early action provision is unlikely to generate major opposition 

among non-early acting stakeholders.  Despite the fact that allocation of limited allowances is a 

zero sum game, the Early Action Program rewards a limited (and ambiguously inclusive) group 

of actors while spreading the loss among all other parties.  David McIntosh, legislative assistant 

to Senator Lieberman and a central architect of the bill, explained that it was politically easier to 

create a “set-aside” for early action than to address the setting of baselines, which was the 

“bull’s-eye of the political fight.”243   

 
                                                           

243 Ibid. 
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Finally, many of the most vocal and influential stakeholders, such as DuPont, also have some of 

the longest records of emission reductions.  As demonstrated above, companies who acted 

earliest are the most likely to be net winners under the Boxer-Lieberman-Warner scheme of 

rewards and penalties.  More generally, the earliest actors are likely to be more supportive of any 

scheme that focuses on crediting cumulative emission reductions than later-acting companies.  

 

In general, my interviews with stakeholders most engaged on this issue revealed only mild 

concern with the Boxer-Lieberman -Warner treatment of early action.  Most typically, early 

acting companies expressed concern with the size of the allowance pool or with the lack of 

clarity regarding verification.244  My discussions with state regulators from the RGGI region 

suggest that the RGGI state leaders were not displeased with the bill’s provisions for a flexible 

trade-out of unused RGGI allowances, although they had more general concerns with the role of 

states in the bill.245  Additionally, I found no evidence that prominent groups within the 

environmental community opposed the early action provisions.  Most likely this is due to the fact 

that bonus allowances were limited and would be within (and not additional to) the overall 

cap.246  Although the Chicago Climate Exchange issued no official statement, an executive vice 

president who was engaged in the debate on Capitol Hill said that the Boxer-Lieberman -Warner 

language was “acceptable.”247 

 

                                                           
244 Note: it was often unclear if stakeholders I spoke with were referring to the allowance pool in the Lieberman-

Warner proposal as it was first introduced or in the Boxer substitute, which was substantially larger.   
245 Seidman, discussion.  
246 Doniger, discussion. 
247 Paula DiPerna (Executive Vice President, Corporate Recruitment and Public Policy, Chicago Climate Exchange, 

Inc.), e-mail message to the author, November 14, 2008. 
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Economic Incentives and GHG Impacts Analysis 

From an economic and environmental perspective, the Boxer-Lieberman -Warner bill creates an 

incentive for covered entities to delay their emission reductions, which is economically 

inefficient and environmentally damaging.  The bill’s early action program also uses scarce 

emission allowances to achieve a policy goal that could be achieved through more efficient 

means. 

 

Given that the Boxer-Lieberman -Warner early action bonus scheme applies only to pre-

enactment early action, passage of the bill would not create a positive incentive for companies to 

make additional early emission reductions.  In fact, the use of a recent emissions baseline (an 

average of the preceding three years) for allowance allocation creates an incentive to delay 

emission reductions.  Although this incentive would be partially counteracted after 2011 by 

compliance requirements, a company would have every reason to wait until at least the first 

compliance period before reducing its emissions.  Delaying emission reductions prior to the 

capped period would result in a net increase in total greenhouse gas emissions.  Although some 

economists have argued that providing additional incentives for companies to reduce emissions 

earlier could be inefficient (see Section 3), none have argued in favor of incentives that would 

distort the market signals and slow emission reductions. 

 

Another efficiency consideration relates to the impact of the Boxer-Lieberman -Warner proposal 

on firm behavior.  Regulatory uncertainty is undoubtedly impacting the behavior of firms and 

their decisions to maintain or reduce greenhouse gas emissions.  According to the Carbon 

Disclosure Project, “That uncertainty [of future carbon regulations], according to some 
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companies, has created a barrier to making key strategic decisions in areas such as research and 

development and emissions mitigation planning.”248  In addition to uncertainty regarding 

whether and when a price will be put on carbon, numerous contacts reported that uncertainty 

around whether early emission reductions would be recognized was also affecting their 

investment decisions.  

 

One company, which I will keep anonymous, claimed that they had identified half a billion 

dollars worth of investments that would significantly reduce their carbon footprint but were 

hesitant to act because of uncertainty over carbon costs and early action treatment.  “We’re torn,” 

he said, “We really want to get credit for these things.”  While Boxer-Lieberman -Warner 

signaled to the regulated community that early action would likely receive some recognition, the 

legislation’s ambiguity about eligibility and the extent of crediting would not fully resolve the 

risks for a potential early actor.  Regarding early action, one consulting/law firm was advising 

clients in 2008 to “prepare now, reduce after legislation clarified.”249  According to Michael Parr 

of DuPont, they have projects they could implement in a short period of time to reduce 

emissions, but they’re waiting because of uncertainty around early action.250   

 

On the other hand, this may not be true of all companies.  A representative for Dow did not think 

the company was waiting to make emission reductions, because the incentive of energy costs 

                                                           
248 Carbon Disclosure Project, “Carbon Disclosure Project Report 2008: S&P 500,”  

http://www.cdproject.net/reports.asp. 
249 David M. Williamson (Beveridge & Diamond, “Climate Change Legislation Update,” (ABA Energy and 

Environmental Health Committee Meeting, Washington, DC, June 16, 2008), 
http://www.americanbakers.org/committee/documents/DMWClimateChangeLegislationSlidesBakers6-16-
08.pdf. 

250 Parr, discussion. 
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overwhelmed other incentives.251  Nonetheless, the marginal effect of uncertainty about early 

action is likely to distort the market and delay emission reductions to some degree. 

 

Additionally, relative to other policy alternatives to reduce penalties for early actors, the Boxer-

Lieberman -Warner early action provision generates large opportunity costs through its use of 

valuable emission allowances.  Assuming a $20 per ton market price, the early action bonus 

allowances would be worth $5.8 billion in the first compliance year alone.  These allowances 

could otherwise be used to generate revenue, incentivize socially beneficially action, overcome 

energy-related market failures, or serve other political purposes.  Whether the political 

advantages of this scheme, discussed above, justify the significant use of allowances is difficult 

to assess. 

 

On the other hand, the bill’s method of providing allowances to holders of banked state/regional 

emission allowances is relatively efficient.  As discussed above, the language allows EPA to 

compensate these entities relative to the costs they incur from holding the allowances.  This 

flexibility should ensure that RGGI and other markets are not flooded with demand for 

allowances, a situation which would otherwise significantly increase compliance costs for these 

programs and distort behavior in these markets.  It should also avoid a situation in which state 

allowances become valueless and companies have no incentive to keep their emissions low in the 

final periods of the state programs. 

 

                                                           
251 Belton, discussion. 
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Administrative Feasibility Analysis 

Administratively, the Boxer-Lieberman -Warner treatment of early action puts a heavy burden 

on the implementing agency, invites rent-seeking behavior and litigation, and may create 

opportunities for market participants to “game” the system.   At the same time, the proposal to 

trade-out unused state allowances should be relatively simple to administer. 

 

Perhaps the most obvious downside of the Boxer-Lieberman -Warner early action provision is 

the large administrative burden placed on the EPA.  As discussed already, the Agency will have 

to resolve numerous questions about eligibility, all of which will be controversial for the effected 

stakeholders.  Companies with a stake in these decisions will have large incentives to pursue 

socially inefficient rent-seeking behavior, which adds to the complexity of EPA’s task and 

creates implementation delays.  Given the high stakes and high level of agency discretion, the 

likelihood that effected stakeholders will sue the EPA is also high.   

 

Regardless of the balance EPA strikes between stringency that excludes most illegitimate claims 

and flexibility that credits most legitimate claims, data availability will be a major problem.  In 

addition to the lack of publicly available data, my interviews suggest that even those companies 

that reduced their emissions earliest have very poor records of emissions before 2000 (see 

Section 9).  When asked about how difficult it would be to calculate emissions as far back as 

1994, as required by the Boxer-Lieberman -Warner Early Action Program, one EPA staff 

member with the Climate Leaders program answered, “Impossible, really.”252  In comparison, 

the Climate Leaders program insists that partner companies use baselines no earlier than one or 

two years before joining the program.   
                                                           

252 Susan Wickwire (U.S. Environmental Protection Agency), in discussion with the author, December 8, 2008. 
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Given the lack of data and total reliance on companies to provide it, the risk that companies will 

try to “game” the system by exaggerating their emission reductions is very high.  The value of 

potential rewards is also so high that EPA will almost certainly be flooded with applications that 

include both legitimate and questionable claims for early action bonuses.  At the very least, the 

early action program’s complexity will generate significant transaction costs for participants and 

increase the total economic costs of the cap and trade program.     

 

In contrast, the use of early action bonus allowances to compensate entities holding state 

allowances should be relatively simple to administer.  Although the bill does not specify how the 

costs of “obtaining and holding” state allowances will be determined, the new Waxman-Markey 

discussion draft legislation, which incorporates nearly identical language, specifies that the cost 

of obtaining state allowances will be simply the “average auction price for emission allowances 

issued in the year in which the State allowance was issued.”253 

 

Early Action in Previous Lieberman-Warner and Lieberman-McCain Bills 

Versions of Lieberman-Warner Climate Security Act introduced in the 110th Congress varied 

only slightly in their treatment of early action.  In contrast, early action bonuses operated quite 

differently in the bill’s predecessor legislation, the Lieberman-McCain Climate Stewardship Act. 

 

                                                           
253 House Committee on Energy and Commerce, American Clean Energy and Security Act of 2009 Discussion Draft, 

111th Cong., 1st sess. (March 31, 209), § 790(c). 
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Earlier Lieberman-Warner Text 

Like the Boxer substitute amendment that replaced them, the Lieberman-Warner Climate 

Security Act of 2008 and America’s Climate Security Act of 2007254 would have allocated 

emission allowances to covered entities based on recent emissions levels and would have 

rewarded early emission reductions through the distribution of bonus allowances.  Although the 

bill’s first incarnation omitted any allocation to refiners, the method of allocation among 

companies in the electric power and industrial sectors was identical to the allocation method of 

the Boxer substitute.255   

 

Unlike the Boxer substitute, however, earlier versions of the Lieberman-Warner bill specified 

that the procedures for allocating early action bonus allowances  

 

shall provide for consideration of verified and credible emission reductions 

registered before the date of enactment of this Act under--(1) the Climate Leaders 

Program, or any other voluntary greenhouse gas reduction program of the United 

States Environmental Protection Agency and United States Department of 

Energy; (2) the Voluntary Reporting of Greenhouse Gases Program of the Energy 

Information Administration; (3) State or regional greenhouse gas emission 

reduction programs that include systems for tracking and verifying the greenhouse 

                                                           
254 Lieberman-Warner Climate Security Act of 2008, S 3036, 110th Cong. 2nd sess (May 20, 2008), 

http://thomas.loc.gov/cgi-bin/bdquery/z?d110:s.03036:, America’s Climate Security Act, S 2191, 110th 
Congress, 1st sess. (October 18, 2007), http://thomas.loc.gov/cgi-bin/bdquery/z?d110:s.02191:.  

255 America's Climate Security Act, S 2191, §§ 3903(c) and 3904(b). 



126 

 

gas emission reductions; and (4) voluntary entity programs that resulted in entity-

wide reductions in greenhouse gas emissions.256 

 

Although the language did not explicitly restrict EPA to recognize only reductions registered 

with these programs, this language would have conferred a special status on such reductions.  As 

discussed in the Appendix, a number of critics have raised serious concerns about the validity of 

DOE/EIA 1605(b) data, so language encouraging the recognition of these reductions would 

presumably displease the program’s harshest critics in the environmental community.  

Additionally, the reference to “voluntary entity programs” would seem to suggest a program like 

the Chicago Climate Exchange.  Such language might therefore help settle some of the 

ambiguity about whether reductions “used” within CCX would be eligible for crediting under the 

Lieberman-Warner scheme.  

 

In specifying these programs and registries, the bill presumably took a cue from Senator 

Bingaman’s and Senator Specter’s Low Carbon Economy Act of 2007, introduced on July 11 of 

that year.  The Bingaman-Specter legislation limited the distribution of early action bonuses to 

companies that had registered reductions with the EIA 1605(b) program, the EPA Climate 

Leaders program, or “a State-administered or privately administered registry that includes early 

reduction actions not covered under [these] programs.”257  Limiting eligible early action to 

specific voluntary registries would significantly reduce the program’s administrative burden 

while somewhat sacrificing equitable treatment among companies that reduced emissions inside 

and outside of these specific voluntary programs. 

                                                           
256 America's Climate Security Act, S 2191, §3302; Lieberman-Warner, S 3036, §3202. 
257 Low Carbon Economy Act of 2007, S 1766, 110th Congress, 1st sess. (July 11, 2007), http://thomas.loc.gov/cgi-

bin/query/z?c110:S.1766:, §206. 
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A second difference among versions of Lieberman-Warner was that earlier proposals would have 

provided significantly fewer allowances for early action allocation than the Boxer substitute.  

Figure 15 compares the early action allocation in the Boxer substitute, the earliest Lieberman-

Warner proposal (10/18/07), and the Bingaman-Specter bill.  Unlike the Boxer substitute, 

however, neither the initial Lieberman-Warner proposal nor the Bingaman-Specter bill explicitly 

recognized that early action allowances should be awarded to holders of state emission 

allowances. 

 

Figure 15.  Early Action Reserve Size of the Boxer-Lieberman-Warner Bill, the Initial 

Lieberman-Warner Bill, and the Bingaman-Specter Bill (% of total allowances and 

number of bonus allowances listed) 

 
 Bonus Allowances for Early Action Allocation 
Year Lieberman-Warner: 

Boxer Substitute 
6/4/08258 

Lieberman-Warner: 
Introduced 10/18/07259 

Bingaman-Specter: 
Introduced 7/11/07260 

2012 5%  (287.75 million) 5%  (260.00 million) 1%  (66.52 million) 
2013 5%  (283.45 million) 4%  (204.16 million) 1%  (65.92 million) 
2014 5%  (278.10 million) 3%  (150.24 million) 1%  (65.33 million) 
2015 4%  (218.24 million) 2%  (98.24 million) 1%  (64.74 million) 
2016 3%  (160.47 million) 1%  (48.16 million) 1%  (64.16 million) 
2017 3%  (157.29 million) - 1%  (63.58 million) 
2018 1%  (51.37 million) - 1%  (63.01 million) 
2019 1%  (50.30 million) - 1%  (62.45 million) 
2020 1%  (49.24 million) - 1%  (61.88 million) 
2021 1%  (48.17 million) - - 
2022 1%  (47.11 million) - - 
2023 1%  (46.05 million) - - 
2024 1%  (44.98 million) - - 
2025 1%  (43.92 million) - - 
    - 
Total  1,766.44 million261 760.80 million 577.59 million 

                                                           
258

Lieberman-Warner SA 4825 to S 3036 (Early action allocation calculated from percentages allocated in § 702  
and total allowances in § 201(a)). 

259 America’s Climate Security Act, S 2191 (Early action allocation calculated from percentages allocated in § 3301 
and total allowances in § 1201(d)). 

260 Low Carbon Economy Act, S 1766, (Early action allocation calculated from percentages allocated in § 201  and 
total allowances in § 101). 
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Lieberman-McCain and Early Action 

 A look at the early action policies proposed in the Lieberman-McCain Climate Stewardship Act 

of 2005, the legislative predecessor of the Lieberman-Warner bill, may also be useful for 

understanding the choice of more recent early action policies. 262  Lieberman-McCain would 

have allocated bonus allowances to reward previous emission reductions and incentivize future, 

post-enactment early action.  Administratively, the bill would have first created a national 

registry where greenhouse gas reductions achieved between 1990 and 2010 (the first compliance 

year) could be registered.263  Rewards for registered early action would then be drawn from 

within the cap, but the total amount was not explicitly limited.264  As a result of unlimited 

crediting, the impact on non-participants would have been significantly larger under this policy.  

Additionally, the administrative demands of this policy would have been high. 

 

Unlike the Lieberman-Warner bills, the earlier Lieberman-McCain legislation provided very few 

details about how allowances would be allocated.  Instead, the bill gave the Secretary of 

Commerce the discretion to determine allocation.265  Among the few guidelines, however, was 

                                                                                                                                                       
261 Note: In addition to crediting voluntary early action, allowances allocated for the Boxer substitute’s Early Action 

Program could be distributed to entities holding state emissions allowances (§ 704), power plants that 

repowered pursuant to consent decrees (§ 705), or carbon capture and sequestration projects (§ 706).  

Allowances that may be allocated to repowered power plants and carbon capture and sequestration are 

limited to 80 million and 25 million, respectively, so at least 1,661.44 million allowances would be 

available for allocation for voluntary early emission reductions and holders of state emissions allowances. 
262 Climate Stewardship Act of 2005, S 342,109th Congress, 1st sess. (February 10, 2005), http://thomas.loc.gov/cgi-

bin/query/z?c109:S.342:. 
263 Climate Stewardship Act, S 342, § 203. 
264 Climate Stewardship Act, S 342, § 335. 
265 Climate Stewardship Act, S 342, § 332. 
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the requirement that the allocation “not penalize a covered entity for emission reductions made 

before 2010 and registered with the database.”266 

 

11. Analysis of Dingell-Boucher Discussion Draft 

 

On October 7, 2008, Representative John Dingell (D-MI), Chairman of the House Energy and 

Commerce Committee, released “discussion draft” legislation co-sponsored by Representative 

Rick Boucher (D-VA) that would create a cap and trade program for greenhouse gases. 267   

Although Representative Henry Waxman (D-CA), who has replaced Dingell as Committee 

Chairman for the 111th Congress, released a second discussion draft bill on March 31, 2009, the 

new framework does not provide any details about how emission allowance allocation will be 

handled.  The allowance allocation of Dingell-Boucher will likely be a starting point in this 

debate, especially given that the Energy and Commerce Committee continues to play a central 

role in bill development. 

 

Analysis of Rewards and Penalties for Early Action 

In contrast to the Boxer-Lieberman-Warner bill, the Dingell-Boucher bill would not provide 

extra rewards for cumulative avoided emissions.  Instead, the “early action credit” provisions of 

Dingell-Boucher apply only to pre-existing allowances issued by RGGI states or California and 

to pre-existing offset project credits.268  However, the bill would reduce or eliminate penalties for 

                                                           
266 Climate Stewardship Act, S 342, § 333(b). 
267 House Committee on Energy and Commerce, Climate Change Legislation Discussion Draft, 110th Congress, 2nd 

sess. (October 7, 2008), 
http://energycommerce.house.gov/index.php?option=com_content&task=view&id=953&Itemid=65. 

268 § 725. 
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early action through the use of output-based allocation in some sector and early baselines in 

other sectors. 

 

Early Action Credits for Banked State Allowances 

Dingell-Boucher’s “early action credit” provision adopts the Boxer-Lieberman-Warner language 

regarding the transition of banked allowances issued by RGGI and California.  The EPA 

Administrator is directed to provide a quantity of allowances “sufficient to compensate any 

entity located in the United States that, as of December 31, 2001, holds emission allowances 

issued by the State of California or for the Regional Greenhouse Gas Initiative for the cost of 

obtaining and holding such allowances.”269  Unlike the Boxer-Lieberman-Warner bill, however, 

the early action reserve in Dingell-Boucher is also used for the purpose of crediting pre-existing 

offset projects.  Importantly, the language specifies that the Administrator shall distribute 

allowances first to holders of state allowances if insufficient allowances are available for 

crediting both banked state allowances and early offset projects.270  As already mentioned, the 

early action provision makes no mention of crediting early emission reductions achieved outside 

of the RGGI or California mandatory programs. 

 

Figure 16 lists annual allocations for the early action reserve.  In contrast to the Boxer-

Lieberman-Warner bill, which provides significantly more bonus allowances in the first years of 

the program, Dingell-Boucher spreads the allowances more evenly over the 2012-2025period.  

No allowances are provided for state allowances or early offset projects after 2025.  

 

                                                           
269 § 725(b). 
270 § 725(c). 
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Figure 16.  Dingell-Boucher Allocation for Holders of State Allowances and Early Offset 

Projects
271

 

 

Year 
Percent of Total Allowances* 

for “Early Action” 
Allowances for “Early Action” (millions) 

2012 3% 149.61 

2013 3% 150.75 

2014 2% 118.24 

2015 2% 117.1 

2016 2% 115.94 

2017 2% 114.8 

2018 2% 112.5 

2019 2% 110.2 

2020 2% 107.9 

2021 2% 103.52 

2022 2% 99.12 

2023 2% 94.72 

2024 2% 90.32 

2025 2% 85.94 
*Total allowances used for calculation of early action reserve excludes allowances for local 

distribution companies 

 

General Allowance Allocation and Early Action 

The Dingell-Boucher draft presents four different options for allocating emission allowances 

(options A through D).272  The state allowance trade-out discussed above is identical in all 

options.  General allocation to covered entities, however, varies significantly across the four 

options.  All options allocate a small but significant portion of allowances to natural gas “local 

distribution companies.”273  In option D, no allowances are allocated for free to other covered 

entities.  In options A-C, significant portions of total allowances are allocated to the electricity 

sector and to manufacturers through 2025.  Option A would provide more than 40% of 

                                                           
271 § 721(a)(6) [all options]. 
272 § 721. 
273 § 711(e). 
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allowances to the electricity industry and significantly less (14.25%) to manufacturers.  Options 

B and C divide allowances more evenly between the two sectors. 

 

Dingell-Boucher takes a very different approach to allocation than the Boxer-Lieberman-Warner 

legislation and, as a result, significantly minimizes penalties for facilities that reduced their 

emissions baselines.   Option D would create no allocation penalty for early reductions in the 

electricity and manufacturing sector, because no free allowances would be provided to these 

sectors.  Under options A-C, the penalty for early action is minimized through the use of an early 

baseline in one sector and through output-based allocation in other sectors. 

 

Under allocation options A-C, free allowances are distributed to electric distribution utilities and 

merchant coal generators based on each facility’s annual average emissions between 1997 and 

1999, but a company may alternatively select three other years between 1997 and 2007.274  The 

use of an early baseline period means that early emission reductions achieved since 1999 are not 

penalized.   The emissions baseline for allocation does not change over time, but instead EPA 

must update the allocation based on “relative population changes in each electric distribution 

utility’s service area” determined from census data.275  Generators with long term public power 

purchase agreements are treated differently, however, because of their inability to recover costs.  

For a limited period, these entities have all of their compliance needs met from the pool of 

electricity sector allowances. 

 

                                                           
274 § 722(a)(1). 
275 § 722(a)(10(D). 
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In contrast to the electricity sector, industrial sector distribution would be based on production 

output.  Specifically, manufacturers receive allowances based on “average annual production 

output for the two calendar years preceding the distribution” times “85% of the average 

greenhouse gas intensity (measured in tons of carbon dioxide equivalent emitted per unit of 

production) for facilities in the sector or subsector, as determined by the Administrator every five 

years.”276  Where possible, the Administrator also must substitute average greenhouse gas 

intensity of facilities in the sector that follow “best practices for reducing greenhouse gas 

intensity” in place of using 85% of the sector average.277  Assuming that the sectors or subsectors 

are of sufficient size, an individual facility would not be significantly penalized overall for early 

emission reductions.  Regardless of subsector size, there would be no penalty relative to 

competitors within the same subsector. 

 

Adding another layer of complexity, the Dingell-Boucher bill includes two scenarios in which 

distribution of the industrial sector’s allowance pool accounts partially for electricity use.  For 

Options B and C, the bill proposes to provide 45% of the sector’s allocations to covered 

industrial sources and specific uncovered but energy-intensive industrial sectors based on 

electricity consumption.278  Facility-level distribution would be determined by production output.  

This “supplemental distribution” for electricity use would be calculated by multiplying three 

factors: 1) the facility’s average production output from the preceding two years; 2) the average 

greenhouse gas intensity of purchased electricity; and 3) 85% of average sector or sub-sector 

electricity use per unit of production, as determined every five years.279  Where possible, “best 

                                                           
276 § 722(b)(2)(B). 
277 § 722(b)(2)(C). 
278 § 722(b)(3). 
279 Ibid. 
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practice” performance factors for electricity intensity should be substituted for factor #3.280  The 

legislative language regarding output-based distribution for both direct emissions and electricity-

related emissions (with the exception of the “best practices” provision) draws heavily on the 

model of the “Carbon Leakage Prevention Act” introduced in the House by Representatives 

Inslee (D-WA) and Doyle (D-PA).281 

 

Additionally, distribution to one category of large industrial fossil fuel combustion devices is 

based on “annual direct emissions and production.”282  Given this vague description of the 

allocation method, it is difficult to analyze the impacts on early actors.  To the extent that 

distribution is based on recent emissions measures, rather than production output multiplied by 

average emissions, this provision would penalize early reductions.  Finally, allocation to natural 

gas distributors and fluorinated gas producers and importers, which are based on delivery and 

production/import volumes, are less relevant to the issue of early action.283   

 

Equitable Treatment and Political Analysis 

The Dingell-Boucher discussion draft raises significantly fewer questions about the fair and 

equitable treatment of early actors than the Boxer-Lieberman-Warner bill.  Although the 

legislation notably does not attempt to credit cumulative avoided emissions, most early actors 

will not be significantly penalized through the allocation scheme.   Key exceptions include 

electric utilities that reduced emissions prior to 1999.  In contrast to Boxer-Lieberman-Warner, 

more efficient manufacturers (early actors) are rewarded under the output-based allocation 

                                                           
280 Ibid. 
281 Carbon Leakage Prevention Act, HR 7146, 110th Congress, 2nd sess. (September 26, 2008), 

http://thomas.loc.gov/cgi-bin/bdquery/z?d110:h.r.07146:.  
282 Energy and Commerce, Discussion Draft, § 722(b)(4). 
283 § 722(b)(1) and (c). 
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methodology with more allowances relative to their compliance needs, while less efficient or 

laggard companies are penalized.284  Under the allocation option that would provide no free 

allowances to covered sources, early actors would similarly face no penalty.   

 

Also, despite the fact that facilities subject to mandatory state requirements are singled out for 

“early action credits,” they will only be compensated for the cost of obtaining and holding 

unused allowances.  This should ensure that facilities from these regions enjoy no additional 

advantage. 

 

However, despite the relatively equitable treatment among early actors, evaluating the political 

implications of Dingell-Boucher’s early action policy is not entirely straightforward.  As noted in 

Section 9, early acting companies appear to be split in their opinions about the essential goal of 

early action policy: whether to reward cumulative early action or to mitigate penalties for early 

action.  Given their improvements in efficiency, the most vocal early actors in the manufacturing 

sector should favor an output-based allocation.  But they may still advocate for cumulative 

avoided emissions crediting in addition to a more favorable allocation formula.   

 

If nothing else, the loss of early action bonuses closes an avenue for early acting companies to 

negotiate for more allowances overall.  Also, the presence of an “early action credit” section that 

only credits state allowances and offset projects presents an obvious target for displeased 

stakeholders.  In contrast, the non-penalizing treatment of early actors may not be immediately 

apparent to concerned stakeholders. 

                                                           
284 Note: as mentioned above, this assumes that sectors and subsectors are of sufficient size that the impact of any 

one facility on average sectoral allocation is minimal.  At a minimum, facilities would not be penalized 

relative to competitors within the same subsector. 
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Perhaps due to the fact that the Dingell-Boucher draft was released months after the highly-

publicized Lieberman-Warner debate had ended, the proposal has elicited very few public 

comments.  U.S. CAP praised the proposal as “an important step forward in the legislative 

process,” but they did not comment on the legislation’s details.285  As one political expert 

explained, however, the Dingell-Boucher draft was an “opening bid.”286  For this reason, 

political comparisons to the Boxer-Lieberman-Warner bill are difficult to make.  In contrast to 

Dingell-Boucher, Boxer-Lieberman-Warner was crafted to garner specific votes and was the 

product of significant negotiation. 

 

Economic Incentives and GHG Impacts Analysis 

In terms of its economic and environmental impacts, the Dingell-Boucher proposal does not 

provide extra incentives for early emission reductions but it minimizes disincentives.  As noted 

in the literature review, economic analysts disagree about the value of early action incentives 

before cap and trade compliance.  A disincentive for pre-compliance emission reductions, 

however, would clearly be inefficient and environmentally costly.  None of the Dingell-Boucher 

allocation options would create a disincentive to improve emissions intensity.287  Companies 

with cost-effective opportunities to reduce their emissions intensity immediately would have no 

reason to delay their actions.  

 

                                                           
285 United States Climate Action Partnership, “USCAP Issue Statement on Dingell-Boucher Legislative Discussion 

Draft,” news release, October 7, 2008, http://www.us-cap.org/pdf/USCAP_Dingell-Boucher_Statement10-
7-08.pdf  

286 McIntosh, discussion. 
287 Note: An exception would be if an industrial sector or subsector is defined so narrowly that only one or a few 

facilities are included.  In that case, an individual facility’s emissions intensity will play a significant role 

in determining its proportional claim on the free allowances. 
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The Dingell-Boucher bill’s allocation method for manufacturers does raise some efficiency 

concerns, however.  As discussed in Section 6, output-based allocation with “updating” – 

meaning that the output-based division of allowances is recalculated over time – creates an 

incentive to increase production.  Although the degree of impact is debatable, this could lead to 

somewhat higher emissions in the period before compliance and could add to the program’s total 

cost by distorting the market effect of an emissions price.   This inefficient production incentive 

would not apply to emissions-based allocation in the electricity sector or for allocation option D, 

in which no free allowances are provided to these sectors. 

 

Finally, by addressing early action without providing additional bonuses allowances, the 

legislation preserves allowances for other productive economic or political uses.  For example, 

complementary programs in the bill targeted at improving energy efficiency may help overcome 

market imperfections and increase the bill’s overall economic efficiency. 

 

Administrative Feasibility Analysis 

Administratively, the Dingell-Boucher treatment of early action would create significant work 

for the implementing agency, but it offers few opportunities for rent-seeking or “gaming.”  In 

order to implement the output-based allocation, EPA will have to divide industrial stationary 

sources into production sectors and sub-sectors.  For many sectors, defining these sector 

boundaries and determining average emissions intensity may be relatively simple.  As the 

European examples suggest, however, smaller sub-sectors could be very challenging.  In some 

cases, a sub-sector delineated according to a specific output product may have only one or a 

handful of facilities.  This could create a significant administrative burden for EPA and would 
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also diminish the early action benefits (in terms of fairness and efficiency) of this policy.  This 

administrative burden would not be incurred by allocation option D that provides no free 

allowances to these sectors. 

 

On the other hand, this early action policy would not require EPA to find or verify older 

emissions data for manufacturing sources.  Setting baselines for power plants will be relatively 

easy, because CO2 emissions data is available for sources covered by the Acid Rain Program and 

other power plant regulations.  Additionally, in comparison to the Boxer-Lieberman-Warner bill, 

few difficult early action policy decisions are delegated to the EPA by the Dingell-Boucher bill.  

With less ambiguity and discretion over early action eligibility, EPA should face less pressure 

from rent-seeking firms and perhaps fewer lawsuits.  Finally, the simple early action scheme 

provides fewer opportunities for firms to individually game the system through exaggerated 

emission reduction claims.  Firms still have a small incentive to provide exaggerated data on 

emissions intensity, however, in order to inflate their sectors’ allocations. 

 

12. Analysis of Markey “Investing in Climate Action and Protection Act” 

 

On June 4, 2008, Representative Markey (D-MA) introduced the Investing in Climate Action 

and Protection Act (iCAP).288  Like the Dingell-Boucher draft, the Markey bill has not received 

the serious political scrutiny that the Boxer-Lieberman-Warner legislation experienced in 2008.  

Nonetheless, given Representative Markey’s chairmanship of the House Select Committee on 

                                                           
288 Investing in Climate Action and Protection Act, HR 6186, 110th Congress, 2nd sess. (June 12, 2008), 

http://thomas.loc.gov/cgi-bin/bdquery/z?d110:h6186:. 
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Energy Independence and Global Warming, this bill represents one direction that legislative 

debate in the House may take in the 111th Congress. 

 

Analysis of Rewards and Penalties for Early Action 

The iCAP legislation addresses early action indirectly through heavy auctioning and some 

allocation of free allowances based on output.  From 2010 to 2019, the bill would auction 94% of 

available allowances; it would then auction 100% of the allowances for the remainder of the 

program.289   

 

For the first ten years of the program, 6% of total allowances would be provided for free to 

manufacturers of “trade-exposed primary goods.”290  A covered good is defined as “a primary 

good that the Administrator determines is likely to be significantly disadvantaged in 

internationally competitive markets as a result of direct and indirect costs of compliance with this 

title.”291  Like the Dingell-Boucher bill, an output-based approach is adopted to distribute 

allowances among these manufacturing sectors.  First, the Administrator determines the 

allocation among categories or subcategories of eligible manufacturers based on “the relative 

predicted adverse impact of direct and indirect costs of compliance.”292  Next, allowances are 

distributed to facilities based on each facility’s level of production relative to the rest of its 

category or subcategory.293 

 

                                                           
289 § 721(a). 
290 § 723(d). 
291 § 723(a)(6). 
292 § 723(f). 
293 § 723(g). 
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In contrast to the Boxer-Lieberman-Warner bill and Dingell-Boucher draft, iCAP does not 

include a method for swapping unused state greenhouse gas allowances for federal allowances.  

In fact, the issue of state-federal integration is not addressed by the bill. 

 

Equitable Treatment and Political Analysis 

Although the bill does not mention early emission reductions made by companies, the auctioning 

of allowances would create no penalty for early actors and would benefit efficient companies 

relative to competitors.  During the limited time that some manufacturers receive free 

allowances, early acting manufacturers would similarly face no penalty for having lowered their 

emissions baselines.  The only potential exception might be a facility in a very small “category 

or subcategory” whose emissions significantly affect the category’s overall allocation.  However, 

this would only be the case if EPA based its assessment of “adverse impacts” (for allocation 

between categories) on measures of recent emission baselines. 

 

Economic Incentives and GHG Impacts Analysis 

Allowance auctioning and output-based allocation would create no additional incentives for early 

reductions, but they would also create no major disincentives.  As explained above for the 

Dingell-Boucher bill, the use of an (updating) output-based allocation method for some facilities 

will create an inefficient incentive to increase production.  However, the limited timing and 

scope of this allocation method in the Markey bill would significantly minimize any negative 

environmental and economic impacts.  Like the Dingell-Boucher bill, the Markey bill preserves 

valuable allowances for other uses by not providing early action bonuses.   
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Administrative Feasibility Analysis 

Due to the heavy use of auctioning, the early action policies proposed in the iCAP bill would 

place a light burden on the implementing agency.  Delineating categories of “trade-exposed” 

manufacturers will be challenging, however.  Depending on how allowances are allocated to 

these categories, there may be some opportunities for facilities to inflate their subsector’s 

perceived compliance needs, as well.  Overall, however, the administrative requirements of this 

early action policy are relatively low. 

 

13. Conclusions and Recommendations 

 

Although early action policy is a single piece in a larger debate, a cap and trade program’s 

treatment of early emission reductions will have significant distributional, economic, 

environmental and administrative consequences.  Many companies have taken steps to 

significantly reduce their carbon footprints, and these companies collectively represent 

significant political influence.  At the same time, available data on the scope of voluntary 

emission reductions is incomplete and of variable quality (see Appendix for a full discussion). 

 

Case Studies 

Some useful lessons can be drawn from case study analysis of the European Union’s Emissions 

Trading Scheme and U.S. cap and trade programs for SO2 and NOx.  Under Phase I of the EU 

trading program, early action bonus policies were only adopted in Eastern Europe, where 

emission allowances were relatively abundant.  States like Hungary and the Czech Republic 

found early action bonuses to be politically useful and administratively feasible, but they 
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abandoned early action rewards or direct compensation in Phase II when Member State 

allocations became more stringent.  Output-based allocation was favored by more countries as a 

way of recognizing early action, but administrative hurdles and time constraints resulted in 

limited adoption of this method.    

 

In the U.S., the Acid Rain Program provides an example of how rent-seeking and political 

negotiation can dominate the allocation process at the congressional level.  The legislation also 

reveals how rewards for early action can be used as political “pork,” by narrowly targeting a 

single beneficiary.  The regulatory NOx trading programs, on the other hand, provide more 

relevant evidence about the use of early reduction crediting.  Most NOx SIP Call states elected to 

use the available pool of allowances as an incentive for early reductions.  Interviews suggest that 

this process went smoothly, although credited reductions may not have been additional in many 

cases.  Under the new Clean Air Interstate Rule, some states have adjusted their approach, with 

one state attempting to provide greater reward certainty and at least one state electing to forgo 

early action crediting entirely.   

 

Applicability of the NOx program experience to the greenhouse gas context is limited for two 

main reasons, however.  First, while the NOx program had historical emissions data for most 

sources, past greenhouse gas emissions are unknown for the vast majority of sources that would 

be covered under an economy-wide cap.  Second, U.S. climate programs must address a long 

history of previous emission reductions, but the NOx program was focused only on incentivizing 

additional reductions in an already-regulated sector. 
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Early Action in Leading U.S. Climate Proposals 

Note: Below, Figure 18 summarizes the early action policies of the three leading climate 

proposals discussed in this report, and Figure 19 compares the bills based on the four evaluation 

criteria. 

 

In the heavily debated Boxer-Lieberman-Warner bill, credits provided for cumulative avoided 

emissions will not directly address the penalty for early action created by an emissions-based 

allocation scheme.  My analysis shows that some early actors will actually be net losers under 

the bill, while other early actors will probably receive early action rewards that far exceed the 

allowances lost through their lower allocation baseline.  In this case, crediting early action does 

not appear to be the obviously “fair” choice.  On the other hand, the “credit for early action” 

model has political inertia and would favor some of the most politically active stakeholders, 

including early actors like DuPont.  From an economic and environmental perspective, the 

Boxer-Lieberman-Warner allocation scheme creates a clear disincentive for additional early 

action which will delay emission reductions and create an ongoing market distortion.  The use of 

scarce allowances to achieve early action policy goals also creates significant opportunity costs 

for policy makers.  Administratively, the Boxer-Lieberman-Warner solution to the early action 

problem would place a heavy administrative burden on the EPA due to the large data 

requirements, the broad scope of early action crediting, and the legislative ambiguity.  This could 

lead to high transaction costs, uncertainty-related inefficiencies, regulatory delays, and rent-

seeking or gaming by companies. 
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In contrast, the Dingell-Boucher draft addresses early action indirectly through an allocation 

scheme that would minimize penalties for early actors.  Although the policy would level the 

playing field among efficient early actors, output-based allocation could face political opposition 

from less efficient manufacturers that may be disadvantaged relative to their efficient 

competitors.  In contrast, the use of an early emissions baseline for electricity allocation is 

unlikely to provoke significant opposition.  In terms of its efficiency, the Dingell-Boucher bill 

would not create significant incentives to delay emission intensity improvements, but output-

based allocation would create an incentive to increase manufacturing production.  The actual 

effect of such an incentive is uncertain and disputed.  Output-based allocation would also create 

significant work for the EPA, but the absence of an early action crediting program should 

eliminate many of transaction costs and inefficient behavior described above for the Boxer-

Lieberman-Warner policy.   

 

Finally, the Markey bill includes the most streamlined early action policy.  Auctioning of 

allowances will remove potential penalties and level the playing field for early actors.  It will 

also remove disincentives for companies to reduce emissions further.  The small amount of 

output-based allocation in the early years of the program will also avoid penalties and 

disincentives for early action but will create a small incentive to increase manufacturing output.  

In comparison to the other climate bills, the Markey legislation’s treatment of early action also 

places the smallest burden on the EPA for implementation. 

 

For the related issue of integrating state and federal markets, both the Boxer-Lieberman-Warner 

bill and the Dingell-Boucher draft adopt a policy of reimbursing holders of unused state or 



145 

 

regional allowances with federal allowances.  The flexibility of this provision, which would 

award allowances “sufficient to compensate …for the cost of obtaining and holding such 

allowances,” strikes an effective balance between undermining the value of preexisting state 

allowances and driving up prices in state markets.  It should also provide equity by ensuring that 

different states or regions are not rewarded or penalized relative to others.  The Markey bill fails 

to address this issue, which may reflect pressure from the RGGI and WCI states to not presume 

federal preemption of state markets.294 

 

Figure 17.  Summary of Early Action Policy Elements in 3 U.S. Climate Proposals 

Legislation Early Action Policy Elements 

Boxer-Lieberman -Warner • Early action bonuses to reward cumulative avoided emissions 
(limited reserve from within the cap) 

• Penalty for early action through allocation based on recent emissions  
• Unused states allowances compensated with bonus allowances based 

on cost 
 
Note: Includes an option for EPA to consider output-based allocation 

for manufacturers, could remedy penalty for early action in this sector 
Dingell-Boucher Early action-neutral allocation:  

• Early emissions baseline (1997-1999) for power sector 
• Output-based allocation for industrial sector 
• In allocation option “D”: no free allowances to sources  

 
Unused states allowances compensated with bonus allowances based on 
cost 

Markey  Early action-neutral allocation:  
• 94% of allowance auctioned 2010-2019, 100% of allowances 

auctioned after 2019 
• output-based allocation to “trade-exposed” manufacturers (2010-

2019) 
 
Unused state allowances not addressed 

                                                           
294 Maryland Commission on Climate Change, “RGGI Letter to Congress, October 31, 2007: Guiding & Design 

Principles for a Federal Greenhouse Gas Cap-and-Trade Program,” in Building a Federal-State Partnership 
(report, August 2008), http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter6.pdf, 14. 



146 

 

Figure 18.  Comparing Early Action Policies of 3 U.S. Climate Proposals 

 
Legislation Equitable Treatment Stakeholder/Political Support Economic Incentives and GHG Impacts Administrative Feasibility 
Boxer-

Lieberman 

-Warner
295

 

Definite winners and losers among 
the early actors 
 
Later early actors receive less; 
earlier actors may receive windfall  
 
States with Existing GHG 
Markets: 
Does not abandon banked 
allowances, but these actors are 
only compensated for their costs 
(no reward/penalty) 

Most vocal (earliest) early 
actors should be happiest; CCX 
is OK with language 
 
Penalty is not obvious 
 
Ambiguity over reward 
eligibility and availability of 
adequate bonus allowances may 
be a political advantage or 
disadvantage 

Disincentive for additional early reductions 
 
Ambiguous reward language may affect 
pre-enactment action 
 
Opportunity costs of using valuable 
allowances 
 
Transition of State GHG Markets: 
Flexibility avoids dangers of price spikes, 
market flooding, or price collapse 

Large burden on EPA to set 
the rules 
 
Highly data intensive (back to 
1994) 
 
Encourages gaming and rent-
seeking 

Dingell-

Boucher 

Early actors not penalized: 
• Post-1999 early action in 

electricity sector not penalized 
• Early action in industrial 

sector not penalized (unless 
sectors or subsectors are very 
small) 

 
States with Existing GHG 
Markets: 
Does not abandon banked 
allowances, but these actors are 
only compensated for their costs 
(no reward/penalty) 

Some early actors may be 
unhappy with lack of extra 
rewards 
 
“Early action credit” section 
without credit is an obvious 
target 
 
Fair treatment (lack of penalty) 
for early actors  is not obvious 

No (or very small) disincentive for more 
early reductions 
 
Output-based allocation creates an incentive 
to increase production (manufacturing 
sector), but this is not an issue for allocation 
option D 
 
Preserves allowances for alternative 
political/economic uses 
 
Transition of State GHG Markets: 
Flexibility avoids dangers of price spikes, 
market flooding, or price collapse 

Minimal gaming or rent-
seeking opportunities 
 
Low ambiguity and no need 
for early emissions data 
(except power sector, where it 
is easily available) 
 
Difficult to set output-based 
manufacturing categories 
(allocation options A-C only) 

Markey  No penalty for early actors through 
auctioning 
 
Early action in “trade-exposed” 
manufacturers not penalized 
(unless sectors or subsectors are 
very small) 
 

Some early actors may be 
unhappy with lack of extra 
rewards 
 
Fair treatment (lack of penalty) 
for early actors  is not obvious 
 
 

No disincentive for more additional 
reductions 
 
Output-based allocation creates an incentive 
to increase production, but very limited 
(few allowances and short period of time) 

Minimal gaming or rent-
seeking opportunities (if any) 
 
Low ambiguity and no need 
for early emissions data  
 
Difficult to set categories of 
trade-exposed manufacturers 

                                                           
295 Note: If exercised, the output-based allocation option for manufacturers could remedy the penalty and disincentive for early action in this sector  
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In Figure 19, I have attempted to assign ratings for each proposal’s early action policies 

according to the four evaluation criteria of 1) equitable treatment, 2) stakeholder support, 3) 

economic incentives and greenhouse gas impacts, and 4) administrative feasibility.  These ratings 

are relative and are only intended to illustrate the analysis already provided in this report. 

 

Based on this analysis, an optimal early action policy would be more similar to the policies 

adopted by the Dingell-Boucher draft and the Markey bill than the Boxer-Lieberman-Warner 

bill.  Despite the historical inertia and frequent stakeholder emphasis on crediting early action, a 

streamlined policy that includes fair allocation for early actors is superior in terms of equity, 

incentives, and administrative feasibility.  The most obvious challenge for the Dingell-Boucher 

or Markey early action policy relates to potential political opposition.  In both bills, this problem 

is exacerbated by the fact that the early action “policies” have not been clearly identified (either 

in the legislation or through public announcement) as policies that alleviate the concerns of 

effected stakeholders.  However, given the evidence that most early actors are primarily 

concerned with early action penalties and given the need to satisfy a multitude of stakeholder 

interests, the political challenges of adopting a policy that is different from a “credit for early 

action” model can be overcome. 
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Figure 19.  Ratings for Early Action Policies of 3 U.S. Climate Proposals by Criteria 

Legislation 
Equitable 

Treatment of Early 
Actors 

Stakeholder/ 
Political Support 

Economic 
Incentives and 
GHG Impacts 

Administrative 
Feasibility 

 
Boxer-Lieberman 

-Warner296 
 

- + - -- 

Dingell-Boucher + +/- +/- - 

Markey ++ +/- ++ + 

 

 

Recommendations for Policy Makers 

The policy recommendations below build on the conclusions and the analysis in this report: 

 

1) Focus on removing penalties for early actors and disincentives for additional early 

reductions 

From a fairness and equity perspective, companies that have made socially beneficial early 

emission reductions should not be penalized for their early action under a cap and trade bill.  

Most primary and secondary stakeholders agree that this is the strongest argument for early 

action policies.  Policies that would allocate free allowances based on recent emissions levels, 

however, would inherently penalize early emission reductions.  Additionally, policies that focus 

on crediting cumulative emission reductions do not address this penalty directly and may not 

adequately compensate some early actors for their allocation penalty. 

 
                                                           

296 Note: If exercised, the output-based allocation option for manufacturers could remedy the penalty and 

disincentive for early action in this sector  
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Ensuring that early emission reductions are not penalized will also remove disincentives for 

additional early reductions that could occur before the first compliance period.  Although some 

observers have advocated for early action crediting as an additional incentive, the considerable 

administrative difficulties of implementing such an incentive program may not be justified for 

the short investment period before compliance.  

 

2) Maximize allowance auctioning to address early action 

Auctioning allowances is the most equitable, efficient, and administratively simple method to 

ensure that early actors are not penalized and early reductions are not discouraged.  Under a 

system with auctioned allowances, early actors would enjoy the benefits of their early mover 

status through lower compliance costs.  Auctioning of allowances is also justified by other equity 

and efficiency arguments.  For example, Parry suggests that the costs of a U.S. program to 

reduce emissions 10% below 2001 levels may be 300% greater if allowances are awarded for 

free versus if revenues were collected and used efficiently. 297 

 

3) If free allowances are allocated, use early action-neutral baselines 

If allowances must be allocated for free to sources for political reasons, penalties for early actors 

should be minimized.  The choice of a specific methodology will depend on political and 

administrative constraints, but the most promising options include 1) output-based allocation 

(with or without updating, depending on concerns over the distortionary incentive to increase 

production), 2) use of an early emissions baseline, and 3) baseline adjustments for proven early 

                                                           
297 Ian W.H. Parry, “Revenue Recycling and the Costs of Reducing Carbon Emissions,” in Climate Change 

Economics and Policy: An RFF Anthology, ed. Michael Toman (Washington, DC: Resources for the 
Future, 2001), 119-124. 
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action.  Given sectoral differences in data availability and implementation complexity, a 

combination of these alternatives may be most appropriate. 

 

4) Mitigate political opposition through clarity about not penalizing early actors 

Given the historical emphasis on early action crediting in the policy debate, a policy that instead 

focused on removing early action penalties could initially provoke complaints from early actors 

and other primary stakeholders.  Early actors may not be aware that policies like the Boxer-

Lieberman-Warner bill’s early action provisions would provide free allowances to early actors 

with one hand while removing allowances with the other.  In order to minimize potential 

opposition, policy makers should be clear about the purpose of early action policies that ensure 

early actors are not penalized.  

 

5) If politically necessary, additional rewards for cumulative avoided emissions should only 

be provided on a limited, fair, and administratively simple basis 

After ensuring that early reductions are not penalized or disincentivized, policy makers may still 

determine that additional rewards for early actors are necessary for political reasons.  If a 

crediting program for cumulative avoided emissions is adopted, principles of fair treatment and 

efficiency must still be maintained.  Under these constraints, an ideal program would be limited 

in scope and minimize administrative inefficiency.  Most likely, crediting would be limited to 

reductions achieved no earlier than 2000.  While government data will not be adequate, eligible 

reductions might be limited to participation in voluntary programs like EPA Climate Leaders and 

the Chicago Climate Exchange.  This option would limit burdens on the implementation agency 

and preserve a notion of fairness by including the most prominent voluntary commitments.  A de 
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minimis exemption for small-scale reductions, as adopted in some European Union countries, 

might further reduce administrative burdens.  Clear legislative guidelines should also minimize 

administrative delays and opportunities for rent seeking or legal challenges. 

 

6) If integrating state and regional cap and trade programs, credit unused allowances 

through a flexible crediting mechanism 

Although unused state or regional emission allowances may be thought of us representing “early 

action,” their importance for integrating national and sub-national markets gives them a unique 

status.  Depending on how federal legislation treats these banked allowances, price spikes or 

crashes could wreak havoc on state compliance markets.   An optimal policy to address unused 

state allowances will credit state allowances at a flexible rate, so that the implementing agency 

can preserve the value of state allowances while also ensuring fair treatment across markets.  The 

flexible crediting policy adopted by the Boxer-Lieberman-Warner legislation, the Dingell-

Boucher draft, and the Waxman-Markey draft seems to strike that balance. 
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Appendix: Available Data on Previous U.S. Early Action 

 

Understanding the scope of previous early action would be helpful to policy makers in various 

ways.  For example, fully gauging the impact of a policy that rewards early actors by providing 

bonus allowances (from a fixed or unlimited reserve) would require knowledge of how much 

avoided emissions are eligible for crediting.  Baseline data for early acting companies would also 

be needed for an early action policy that would correct emissions baselines or retroactively 

reimburse companies for lost allowances.  Unfortunately, the availability of this information is 

constrained for a number of reasons: 

 

• Voluntary early action has been widespread and decentralized 

Government programs have played a large role in encouraging companies to voluntarily 

reduce emissions, but non-profit organizations, investor groups like the Carbon 

Disclosure Project, and the general public have also pushed many companies to 

investigate their carbon footprint and make reductions outside of officially-sponsored 

programs. 

 

• Registration of early action has been incomplete and inconsistent 

Until recent coalescence around the Climate Registry, there was no clear agreement on 

where early acting companies should register their emissions baselines or emission 

reductions.  Compounding this problem, different registries used different 

methodologies.  Also, one of the country’s largest registries, DOE’s 1605b program, 

stopped accepting data in 2005 and is still shut down as it develops new rules for data 
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collection.   

 

• Most data on emissions is privately held 

While some early actors registered their emissions wherever they could, it is very likely 

that many others have kept only internal records.  Additionally, registries like the 

Chicago Climate Exchange consider all of their data confidential.   Interviews with some 

of the most aggressive early actors also suggest that even these companies do not have 

good documentation of emissions much earlier than 2000.298 

 

• Most public data is unverified and of questionable quality 

Although some companies have had emissions data verified by outside parties, the vast 

majority of publicly available data was provided directly by companies that had an 

incentive to exaggerate emission reductions to the public.  Specific criticisms of the DOE 

1605b program are discussed in detail below. 

 

• Early action policy criteria could increase or decrease eligible claims by orders of 

magnitude 

Estimating total avoided emissions depends on assumptions about a policy’s eligibility 

rules, including: whether project-level reductions are eligible; how baselines are 

established; whether indirect emissions are counted; whether rewards are limited to 

government-sponsored programs; what years are chosen for eligibility; and what rules 

about intent/purpose of reductions are chosen. 

                                                           
298 Parr, discussion. 



154 

 

 

Given these significant limitations, policy makers will be forced to select policies using 

imperfect information.  An optimal policy to address early action must also account for the lack 

of early data.  The remainder of this section surveys the currently available data of voluntary 

emission reductions and specific limitations. 

 

What type of early action has occurred? 

Industry observers consistently report that companies are paying more attention than ever to their 

greenhouse gas footprint and making efforts to reduce their emissions.299  This is true of sectors 

that would likely be covered by mandatory regulation and downstream sectors that will be 

affected indirectly.  While many companies are participating in voluntary programs managed by 

the government or the Chicago Climate Exchange to encourage early action, many others are 

acting independently.   

 

Examples of previous early action range from small companies making minor improvements to 

corporate giants like Alcoa and Dow, which have cut emissions by 37% and 60%, respectively, 

since 1990.300  According to the Climate Group, energy efficiency, renewable energy, and waste 

management are the most frequently implemented mitigation measures among leading early 

actors.301   Many more companies have set targets for future achievements.  In its 2008 survey of 

S&P 500 companies, the Carbon Disclosure project reported that 32% of respondents indicated 

                                                           
299 Note: Such observers include the Carbon Disclosure Project, Ceres, the Climate Group, and others. 
300 The Climate Group, Carbon Down, Profits Up (New York: The Climate Group, February 2007), 

http://www.theclimategroup.org/about/publications. 
301 Ibid. 
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specific emission reduction targets, with chemicals/pharmaceuticals, manufacturing, and 

technology/media/telecommunications industries reporting the most aggressive targets.302 

 

Anecdotal and survey evidence suggest that motivations for these reductions include concerns 

over reputation and public perception, regulatory risk, and energy costs.  Although true 

motivations are difficult to assess, a large number of companies surveyed by the Carbon 

Disclosure Project reported exposure to risk related to future regulation of greenhouse gases.303  

A majority of U.S. companies surveyed, including 100% of manufacturing companies, also said 

that they see climate change as a “commercial opportunity.”304  Whether or not these are all 

truthful responses, evidence suggests that companies are already reaping economic benefits 

while reducing emissions.  Of 84 corporations identified by the Climate Group as early action 

leaders, none reported negative economic impacts of their reductions and 33 companies reported 

financial gains totaling approximately $9.3 billion.305  Dow Chemical, for example, saved 

approximately $4 billion between 1994 and 2005 through energy efficiency.306  According to 

Amory Lovins of the Rocky Mountain Institute, similar efforts have saved DuPont $3 billion and 

BP $2 billion.307 

 

Cumulative Avoided Emissions Data 

In the subsections below, I discuss available data on cumulative emission reductions.  Due to the 

limitations of this data, any numbers should be treated with skepticism.  Also, given that some 

                                                           
302 Carbon Disclosure Project, “Carbon Disclosure Project Report 2008: S&P 500,”  

http://www.cdproject.net/reports.asp. 
303 Ibid. 
304 Ibid. 
305 Climate Group, Carbon Down. 
306 Ibid. 
307 Amory Lovins, “Profitable Climate Protection,” in Carbon Disclosure Project, Carbon Disclosure Project Report 

2008: S&P 500, http://www.cdproject.net/reports.asp, 59-60. 
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individual facilities have reported to multiple registries, summing these numbers would result in 

some amount of double-counting and is not recommended. 

 

It is also important to recognize that previous emission reductions will continue to accrue total 

avoided emissions.  For example, if 2007 reductions of 40 million metric tons CO2-e reported by 

the Chicago Climate Exchange (see below) remains steady, these sources would accumulate an 

additional 200 million metric tons by 2012.  The future accrual of reductions prior to the 

implementation of a program to credit cumulative reductions could therefore add significantly to 

valid claims for crediting. 

 

Federal Voluntary Greenhouse Gas Reduction Programs 

Since the early 1990s, a number of companies have reduced emissions through partnerships with 

the federal government.  Although the Department of Energy (DOE) has played a role in some 

cases, the Environmental Protection Agency (EPA) has managed the majority these voluntary 

programs.  Figure 20 aggregates available data on avoided emissions achieved by these programs 

since 2000.  

 

Figure 20.  Estimated Avoided Greenhouse Gas Emissions Achieved Through EPA 

Voluntary Programs, 2000-2007 (millions metric tons CO2-equivalent)
308  

 

Voluntary Programs  2000 2001 2002 2003 2004 2005 2006 2007 Total 

Climate Leaders    27.5 27.5 33.0 36.7 47.7 172.3 

Natural Gas STAR (domestic) 15.0 17.6 20.9 22.0 29.0 37.0 34.5 37.4 213.4 

                                                           
308 Climate Leaders data: U.S. Environmental Protection Agency, 2002-2007 annual reports, “Energy Star 

Publications,” (accessed February 4, 2009), 
https://www.energystar.gov/index.cfm?fuseaction=publications.showPublications&view=all&st=Type&pu
b_type_code=REP&CFID=1117750&CFTOKEN=55594399; All other data: U.S. Environmental 
Protection Agency, “Energy Star and Other Climate Protection Partnerships: 2007 Annual Report,”  
(October 2008),  
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Voluntary Aluminum Industrial 
Partnership (PFCs) 7.3 7.7 6.6 8.1 8.1 8.4 8.8 9.2 64.2 

HFC-23 Partnership 17.2 18.7 16.5 22.4 23.5 22.7 25.7 25.7 172.3 
SF6 and PFC Stewardship 
Programs  
(Magnesium, Semiconductor, 
Electric Power) 2.9 2.9 4.8 6.6 11.4 11.0 13.9 15.8 69.3 

All Programs 42.5 46.9 48.8 86.5 99.4 112.2 119.5 135.7 691.5 

 

Through the Climate Leaders program, EPA’s flagship voluntary climate partnership, the agency 

works with partner companies to set and meet greenhouse gas reduction goals.   As of January 

2009, the program had 251 partners from a broad array of industrial or commercial sectors.309  

Given the recent growth of the program, which had less than 80 partners in 2005, the total of 172 

million metric tons avoided CO2-e emissions (see Figure 20) should grow substantially in 

coming years.310  This total includes reductions of both direct and indirect emissions, however, 

and EPA does not release more specific data.  EPA Climate Leaders replaced the agency’s 

Climate Wise program, which operated from 1993-1999; but data or progress reports from the 

earlier program are not currently available.311 

 

In contrast to the Climate Leaders program, whose partners represented just 8% of total U.S. 

greenhouse gas emissions in 2007, many voluntary programs engage large proportions of 

industrial sectors that emit high-global warming potential gases.312  Although EPA provides 

emission reductions estimates for each of these programs from 2000-2007, some of the 

partnerships were initiated as far back as 1993.  The sectoral voluntary programs listed in Figure 

20 include: 
                                                           

309 U.S. Environmental Protection Agency, “Climate Leaders: Partners,” (accessed February 4, 2009), 
http://www.epa.gov/climateleaders/partners/index.html. 

310 U.S. Environmental Protection Agency,  “Climate Leaders: Basic Information,” (accessed February 4, 2009),  
http://www.epa.gov/climateleaders/basic/index.html  

311 Wickwire, discussion.. 
312 Environmental Protection Agency, “2007 Annual Report.” 



158 

 

 

• Natural Gas STAR -- works with 62% of the natural gas industry to improve efficiency 

and reduce methane emissions313   

• Voluntary Aluminum Industrial Partnership (VAIP) –works with 99% of the industry 

to reduce perfluorocarbon (PFC) emissions from aluminum production 314   

• HFC-23 Partnership -- one of EPA’s oldest voluntary programs; works with 100% of 

HFC-22 producers to significantly reduce U.S. emissions of the HFC-23315 

• SF6 and PFC Stewardship Programs -- voluntary programs to reduce PFC emissions in 

the semiconductor industry and reduce sulfur hexafluoride (SF6) emissions in the electric 

power and magnesium sectors; industry participation ranges from 50-100%316
 

 

In addition to these EPA-sponsored programs, the DOE Climate Challenge program worked with 

electric power generators to encourage voluntary emission reduction commitments from 1994 to 

2000.317  Participating utilities reported their emissions through DOE’s 1605(b) (see below). 

 

Another group of federal voluntary programs are aimed at reducing methane emissions from 

agriculture, coal mining, and landfills.  From 1998-2007, EPA’s coal bed methane and landfill 

methane outreach programs alone have achieved emission reductions of over 200 million metric 

                                                           
313 Ibid. 
314 Ibid. 
315 Ibid. 
316 Ibid. 
317U.S. Department of Energy, Energy Efficiency and Renewable Energy, “Climate Challenge: DOE’s Energy 

Partnerships for a Strong Economy,” (accessed February 4, 2009),  
http://www.climatevision.gov/climate_challenge/climatechallenge.html. 
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tons of CO2-e.318 Under most cap and trade proposals, however, these sectors would be uncapped 

and would fall in the category of offset projects rather than early emission reductions. 

 

Perhaps the most well known of the government voluntary programs, Energy Star is a program 

run jointly by the EPA and DOE to encourage implementation of energy efficient technologies 

and practices in the residential, commercial, and industrial sectors.  Figure 21 lists avoided 

emissions associated with the program across sectors from 2000-2007, and Figure 22 shows how 

these emissions were divided between sectors in 2007.  Given Energy Star’s emphasis on electric 

efficiency, these numbers include a large amount of indirect emissions. 

 

Figure 21.  Estimated Avoided Greenhouse Gas Emissions Achieved Through Energy Star 

Program, 2000-2007 (millions metric tons CO2-equivalent)
319

 

 

 2000 2001 2002 2003 2004 2005 2006 2007 Total 

Energy Star Program 
(residential, commercial, 
industrial) 55.7 64.9 78.1 91.7 104.5 118.1 132.4 155.5 800.8 

 

 

                                                           
318 U.S. Environmental Protection Agency , “Driving Investments in Energy Efficiency: Energy Star and Other 

Voluntary Programs, 1998 Annual Report” (July 1999), 
https://www.energystar.gov/index.cfm?fuseaction=publications.showPublications&view=all&st=Type&pu
b_type_code=REP&CFID=1117750&CFTOKEN=55594399; Environmental Protection Agency, “2007 
Annual Report.” 

 
319 Environmental Protection Agency, “2007 Annual Report.” 
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Figure 22. Sectoral Breakdown of Greenhouse Gas Emissions Achieved Through Energy 

Star in 2007
320

 

 

 
 

Chicago Climate Exchange 

The Chicago Climate Exchange (CCX) runs a voluntary greenhouse gas trading program in 

which entities sign a binding agreement to reduce their direct emissions of six greenhouse gases 

according to a common timetable.  In Phase I, which ran from 2003 to 2006, participating 

companies pledged to reduce emissions 4% below their 1998-2001 baseline.  For Phase II, new 

and returning members must reduce emissions 6% below their 1998-2001 baseline by 2010.  

Participants that do not reach their reduction targets internally can meet their goal by purchasing 

Carbon Financial Instrument contracts that represent reductions achieved by other participating 

companies or emissions reduced or sequestered through offset projects.  (See stakeholder 

discussion in Section 9 for more background information on CCX)   

 

CCX publishes annual compliance reports listing the program-wide baseline, targets, and actual 

emissions.  Other than publishing emissions data for a very small number of companies that give 

special permission, the program does not make additional information available to the public.  
                                                           

320 Ibid. 
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Although the market predominantly covers U.S. emissions, CCX staff would not provide details 

on the proportion of non-U.S. emissions.321  Emissions data submitted to CCX are verified 

externally by the Financial Industry Regulatory Authority (FINRA).322 

 

According to data from CCX, members far exceeded their goals for Phase I.  Over the four years, 

program-wide emissions were 9-14% below the program’s objectives.323  In Phase II, CCX 

members again appear to be on track to meet their objectives comfortably.324   

 

 

Figure 23. Direct Emission reductions Attributable to CCX, 2003-2007 (Metric Tons CO2-

equivalent)
325

  

Note: includes some reductions through offset purchases 

 
CCX 2003 2004 2005 2006 2007 Total 

Phase I Program-
wide Baseline  
(80 members) 537,771,700 525,416,000 510,754,000 526,754,200 N/A  
Phase I Program-
wide Emissions326 471,308,100 442,887,100 434,949,700 459,269,300 N/A  
Phase I Avoided 

Emissions 66,463,600 82,528,900 75,804,300 67,484,900 N/A 292,281,700 

Phase II Program-
wide Baseline  
(51 members) N/A N/A N/A N/A 507,213,100  
Phase II Program-
wide Emissions327 N/A N/A N/A N/A 466,985,400  

                                                           
321 Rohan Ma, (Chicago Climate Exchange), in discussion with the author, November 18, 2008. 
322 Chicago Climate Exchange, “Frequently Asked Questions,” (accessed February 3, 2009), 

http://www.chicagoclimatex.com/content.jsf?id=74.  
323 Chicago Climate Exchange, “Phase I Program-wide True-Up Summary Report” (December 31, 2008), 

http://www.chicagoclimatex.com/content.jsf?id=250. 
324 Ibid. 
325 Phase I data: Chicago Climate Exchange.  “Phase I True-Up.” 
Phase II data: Chicago Climate Exchange, “2007 Program-wide True-Up Summary Report” (December 31, 2008), 

http://www.chicagoclimatex.com/content.jsf?id=250. 
326 Note: Includes “program-wide emissions” and “quantity by which emissions of CCX Members with direct 

emissions in excess of yearly economic growth provision level exceeded those levels” (otherwise uncounted 

in program-wide emissions). 
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Phase II Avoided 

Emissions N/A N/A N/A N/A 40,227,700 40,227,700 

Phases I + II  

(2003-2007)      332,509,400 

 

Figure 23 shows direct emission reductions reported by CCX through 2007, which total over 332 

million metric tons CO2-e.  However, this total includes some number of offset credits.  CCX has 

issued 55.3 million tons of 2003-2007-vintage offset and early action credits. 328  At a minimum, 

then, CCX reductions represent 277 million metric tons of avoided emissions after offsets are 

subtracted.  Given that other entities can purchase CCX offset credits, however, this adjusted 

total likely underestimates direct emission reductions substantially.   

 

Additionally, recent comments from CCX Chairman and CEO Richard Sandor indicate that the 

CCX compliance baseline is currently closer to 600 million metric tons CO2-e.329  This larger 

baseline will further increase the level of avoided emissions attributable to CCX sources.  

Finally, CCX members can “opt-in” to have indirect emissions from electricity purchases 

counted in Phase II.  According to CCX data, members have reduced these indirect emissions by 

roughly 25 million metric tons CO2-e in 2007 alone.  

 

                                                                                                                                                       
327 Note: Includes “program-wide emissions” and “quantity by which emissions of CCX Members with direct 

emissions in excess of yearly economic growth provision level exceeded those levels” (otherwise uncounted 

in program-wide emissions). 
328 Chicago Climate Exchange, “CCX Registry Offset Reports,” (accessed February 4, 2009), 

http://www.chicagoclimatex.com/offsets/projectReport.jsf. 
Note: CCX has issued “exchange early action credits” (XEs) representing approximately 1.0 million metric tons 

CO2-e for emission reductions or sequestration projects undertaken from 1995-1998.  Typically, credits 

are non-transferable and can only be used for compliance by the original owner; Source: Chicago Climate 

Exchange, “Chapter 9 CCX Exchange Offsets and Exchange Early Action Credits,” CCX Rulebook, 

http://www.chicagoclimatex.com/docs/offsets/CCX_Rulebook_Chapter09_OffsetsAndEarlyActionCredits.p

df . 
329 Emma Graham-Harrison, "China Climate Exchange Sees Cash in Govt Promises," Reuters newswire, November 

7, 2008, http://www.planetark.org/dailynewsstory.cfm/newsid/50967/story.htm. 
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Department of Energy 1605(b) Program 

The Department of Energy’s 1605(b) program is the largest public data source for U.S. 

greenhouse gas emissions and emission reductions.  Created through section 1605(b) of the 

Energy Policy Act of 1992, the program began collecting data in 1994 and is administered by 

DOE’s Energy Information Administration (EIA).  Following extensive criticism from 

environmental groups and other observers, DOE began efforts to “enhance” the reporting 

program in 2002 and stopped collecting data after 2005.330  By the end of 2008, the agency had 

not yet restarted its data collection, but it hoped to complete the program’s overhaul in the near 

future.331  Enhancements to the 1605(b) reporting program are discussed later in this section. 

 

As many observers have noted, using 1605(b) data in its current form to credit voluntary 

emission reductions would be problematic.  The program not only allows companies to set their 

own baselines and criteria for determining emission reductions, but it requires no verification of 

the data’s accuracy.  According to the Natural Resources Defense Council (NRDC), electric 

utilities regularly reported suspect “reductions,” including reductions attributed to the standard 

operation of nuclear plants.332  In 1998, a General Accounting Office report concluded, “Many of 

the claims for reducing greenhouse gas emissions that have been submitted to the Voluntary 

Reporting Program would probably be ineligible for credit under a new program having more 

restrictive reporting criteria.”333  Even EIA administrator Jay Haykes, testifying before the 

Senate Energy and Natural Resources Committee in 2000, said, 

                                                           
330 Energy Information Administration, “About the 1605(b) Program” (accessed February 9, 2009), 

http://www.eia.doe.gov/oiaf/1605/about1605(b)program.html.  
331 David Catalinotto (Energy Information Administration), in discussion with the author, December 8, 2008. 
332 Natural Resources Defense Council, “Voluntary Efforts won’t Work” (accessed February 9, 2009), 

http://www.nrdc.org/globalwarming/fmandatory.asp.  
333 U.S. General Accounting Office, “Climate Change: Basic Issues in Considering a Credit for Early Action 

Program,” Report to the Ranking Minority Member, Committee on Government Reform and Oversight, 
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It should be noted that the EIA's Voluntary Reporting Program never was 

designed as an emissions trading program or as a "credit for early reductions" 

program. It was primarily designed as a registry for claims of reductions. Neither 

the Department of Energy nor the EIA have attempted to resolve the many 

contentious issues that would arise in attempting to construct a set of reporting 

rules that would create a set of comparable, verifiable, auditable emission and 

reduction reports that represent ‘actual reductions’ and are ‘not double 

counted.’334 

 

In fact, the Energy Policy Act of 1992 specifically required DOE to include reductions in 

emissions that resulted from “plant or facility closings” and “State or Federal requirements” in 

the voluntary reporting program.335 

 

In 2005, 221 entities reported projects to reduce or sequester greenhouse gases to the 1605(b) 

program, and 111 reported their entity-level greenhouse gas emissions.336  These 111 entities 

represented 947.6 million metric tons CO2-e, which accounts for approximately 13% of total 

U.S. emissions that year.337  Figure 24 lists cumulative reductions only for those companies that 

                                                                                                                                                       

House of Representatives, GAO/RCED-99-23, November 1998,  http://www.gao.gov/cgi-
bin/getrpt?RCED-99-23. 

334 Jay Hakes (Administrator, Environmental Information Administration), U.S. Senate Committee on Energy and 
Natural Resources (testimony on Senate Bills S.882 and S.1776 and their Impact on EIA's Programs, 
March 30, 2000),  http://www.eia.doe.gov/neic/speeches/hrtest3-30-00/testimony3.htm.  

 
335 Energy Policy Act of 1992, “National Inventory and Voluntary Reporting of Greenhouse Gases,” 

http://www.eia.doe.gov/oiaf/1605/policy.html, § 1605(b)(1)(C). 
336 Energy Information Administration, “Voluntary Reporting of Greenhouse Gases 2005: Summary” (DOE/EIA-

0608(2005/S), December 2006), http://www.eia.doe.gov/oiaf/1605/vrrpt/summary/index.html.  
337 Ibid. 
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reported in 2005, although at least some companies reported in earlier years but did not report in 

2005.  Project reporting peaked in 2000 with 236 entities reporting; entity-wide reporting peaked 

in 2003 with 126 reporting entity-level emissions.338  Reporting for the program was originally 

dominated by electricity producers, but the electricity sector represented only 44% of the 

organizations reporting in 2005.339 

 

As an illustration of the total reductions reported through the 1605(b) program, Figure 24 lists 

total, cumulative project-level reductions reported in 2005.  Reported reductions of direct 

emissions for 1991-2005 total over 2.6 billion metric tons CO2-e, with most of those reductions 

coming between 2000 and 2005.  However, a closer look at the data reveals that more than half 

(about 1.4 billion metric tons) of reported reductions, by volume, come from only 8 companies: 

Dominion Generation, Duke Energy, FirstEnergy Corporation, FPL Group, Tennessee Valley 

Authority, Southern Company, TXU, and Waste Management, Inc.  Moreover, of the five 

companies in this group that also reported entity-wide emissions, none demonstrated reductions 

in total emissions. 

 

Figure 24. DOE 1605(b) Reported Project Level Reductions, 2005 Reporting Year (metric 

tons CO2-e) 

 
Reported Reductions  2000-2005 only 1991-2005 

Project Level ,  Direct Only 1,585,194,472 2,667,265,966 
Project Level ,  Direct + Indirect 1,957,606,749 3,214,878,529 

 

Given the apparent problems with reported project-level reductions, entity-wide emissions data 

may be more useful for evaluating the scope of creditable early reductions.  In order to get a 

                                                           
338 Energy Information Administration, “Voluntary Reporting of Greenhouse Gases 2004” (DOE/EIA-0608(2004), 

March 2006), http://www.eia.doe.gov/oiaf/1605/1605b_old.html. 
339 Energy Information Administration, “Voluntary Reporting 2005.” 
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different perspective on potentially eligible reductions, I used entity-wide emissions for 1994-

2005 (reported in 2005) to calculate a very rough estimate of absolute reductions achieved 

between 1996 and 2005.  For each company, I averaged the first three consecutive years of 

reported data to set a baseline.  I then subtracted total emissions over the reporting period from 

the “baseline” emissions total (the annual baseline average multiplied by the number of reporting 

years) to calculate a rough estimate of cumulative reductions.  I omitted companies whose 

emissions increased or had missing years of data.   Data for 1990-1993, which predate the 

1605(b) data collection, were not used.  Results are shown in Figure 25. 

 

Figure 25. Estimated Entity-Wide Emission reductions Achieved 1996-2005, from DOE 

1605(b) data reported in 2005 (metric tons CO2-e) 

 
 Estimated Absolute Emission 

reductions Achieved 1996-2005 

Direct Only 235,000,000 
Direct + Indirect 264,000,000  

 

For various reasons, these results should be viewed with skepticism.  As noted above, reported 

data was not verified.  More importantly, there is no reason to believe that the rough “baselines” 

calculated here should be the basis for determining a creditable reduction.  They do not account 

for changes of ownership, mandatory regulations, market conditions, or even facility closures.  

Morever, a better measure of additional reduction achievements would incorporate a more 

sophisticated “business as usual scenario” that might account for increasing or decreasing 

emissions trends.  However, these numbers may be useful as a rough upper bound for absolute 

(using a constant baseline) entity-wide emission reductions from the 1605(b) data.  
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DOE 1605(b) Enhancements 

When the DOE begins collecting data under its enhanced reporting procedures, the program will 

focus on entity-wide reductions rather than project-scale reductions.340  In addition to allowing 

emissions “reporting,” the new program will also allow entities to “register” emission 

reductions.341  Emission reductions registered under the improved program must primarily be 

achieved after 2002, although participants in the EPA Climate Leaders of Climate VISION 

voluntary programs may register reductions achieved since 2000.342  These “registered” 

reductions are also required to meet more stringent accounting requirements than other reported 

emissions.343  Unlike the previous version of the 1605(b) program, the revised program appears 

to be specifically designed with future crediting in mind.  The program’s general guidelines note 

that “registered reductions” can be held “for use (including transfer to other entities) in the event 

a future program that recognizes such reductions is enacted into law.”344 

 

Other Registries 

While most states are joining forces to promote the Climate Registry (see below), a few states 

have also collected data on facility emission reductions.  The State of New Hampshire 

established a voluntary registry for reporting emission reductions and emissions inventories in 

1999.  Only seven facilities reported direct emission reductions, and the vast majority of the 4.6 

                                                           
340 Energy Information Administration, “About the 1605(b) Program” (accessed February 9, 2009), 

http://www.eia.doe.gov/oiaf/1605/about1605(b)program.html. 
341

 U.S. Code of Federal Regulations, “Voluntary Greenhouse Gas Reporting Program: General Guidelines,” 
http://law.justia.com/us/cfr/title10/10-3.0.1.2.13.html, 10 CFR 300, 

342 10 CFR 300.1(c). 
343 Nicholas DiMascio, “Credit Where Credit is Due: The Legal Treatment of Early Greenhouse Gas Emission 

Reductions,” Duke Law Journal 56 no. 6 (April 2007): 1587-1619. 
344 10 CFR 300.12(b). 



168 

 

million metric tons CO2-e were from a landfill methane offset project. 345  Similarly, the State of 

Wisconsin began collecting voluntary emission reductions data in 2003.  Reductions of 

38,653,128 metric tons CO2-e from 1991 to 2007 were reported by 17 entities.346  The program 

was discontinued on December 31, 2008. 

 

Figure 26.  Reported Emission Reductions from Other Greenhouse Gas Registries 

Registry 
Cumulative Emission Reductions 

(Metric tons CO2-e) 

Wisconsin Voluntary Emission Reduction Registry 
(Reductions Achieved 1991-2007) 

38,653,128 

 

Other U.S. greenhouse gas registries exist, but they almost exclusively handle offset projects, 

such as sequestration or landfill gas capture.  Examples include the California Climate Action 

Registry’s Climate Action Reserve, the Voluntary Carbon Standard Registry and Project 

Database, and the American Carbon Registry started by Environmental Resources Trust.  While 

the American Carbon Registry allows fuel switching and energy efficiency projects, only one 

registered U.S. project fit these categories as of February 2009.347  Other registries that include 

“verified emission reductions,” such as the Gold Standard Registry, are international in scope 

and typically focus on Clean Development Mechanism or Joint Implementation projects. 

 

                                                           
345 Joseph T. Fontaine (New Hampshire Department of Environmental Services), e-mail message to the author, 

February 12, 2009. 
346 Wisconsin Department of Natural Resources, “Final Registrants, Emission Reductions, and Summary of 

Reductions and Actions Taken” (accessed February 10, 2009), http://dnr.wi.gov/air/vol/registry/.  
347 American Carbon Trust, “Project List By Type” (accessed February 10, 2009), 

http://www.americancarbonregistry.org/carbon-registry/projects/project-list-by-type.  
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Baseline Data 

In addition to data on cumulative avoided emissions, companies are increasingly collecting and 

reporting information on their annual greenhouse gas footprints.  Public sources of emissions 

baseline data are briefly described below. 

 

• DOE 1605(b) – As discussed above, the 1605(b) Voluntary Reporting Program allowed 

companies to report entity-wide emissions from 1994 to 2005 and plans to restart entity-

level data collection in the near future. 

• EPA Acid Rain Program Data – CO2 emissions data for power plants covered by the 

Acid Rain Program is available through EPA’s Clean Air Markets database.348
 

• California Climate Action Registry – Started by the State of California, the Registry 

began significantly collecting data in 2002.349  The Registry encourages companies to 

report and verify both direct and indirect emissions, which are also broken down by gas 

and emissions type (mobile, stationary, process, fugitive, purchased electricity, purchased 

steam, and purchased heating and cooling).  Although the majority of reporters are 

California-based companies, participants have the option of reporting both CA and 

broader scope emissions. 

• Carbon Disclosure Project – Through the Carbon Disclosure Project (CDP), 385 

investors with a combined asset base of $57 trillion (in 2008) annually request 

greenhouse gas emissions information from all S&P 500 companies, as well as major 

companies from around the world.  Among other data, CDP collects direct and indirect 

emissions, verification and accuracy information, and any reduction plans or targets.  

                                                           
348 Note: Data can be accessed at http://camddataandmaps.epa.gov/gdm/  
349 California Climate Action Registry, “Climate Action Registry Reporting Online Tool” (accessed February 10, 

2008), https://www.climateregistry.org/CARROT/public/Reports.aspx.  
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CDP began soliciting data from S&P 500 companies in 2006, and FT 500 companies 

from the U.S. first received the questionnaire in 2003.350  In 2008, slightly less than half 

(228) of the S&P 500 companies reported actual emissions.351  Many annual entity 

reports are available on the CDP website, but the project has recently completed a 

database of questionnaire responses that can also be purchased. 

• Chicago Climate Exchange -- A small number of CCX members provide baseline 

information through CCX annual reports.352  All CCX participants also have verified 

baselines that could be reported publicly in the future. 

• Other Public Reporting – Many companies now provide greenhouse gas emissions data 

to shareholders and consumers through websites or annual reports. 

 

The Climate Registry  

A spin-off of the California Climate Action Registry, the Climate Registry will soon become a 

centralized hub for emissions data from both voluntary and mandatory participants across the 

U.S.  As of February 2009, the Registry had 316 voluntary participants, including major emitters 

from most industrial sectors.353  The vast majority of U.S. states and Canadian provinces are also 

members, as are a number of Mexican states and Indian tribes.354  Representatives from each 

member state, province, or tribe make up the Registry’s Board of Directors.355  Previous state 

                                                           
350 Carbon Disclosure Project, “Carbon Disclosure Project: Results” (accessed February 10, 2008), 

http://www.cdproject.net/results.asp.  
351 Carbon Disclosure Project, “Carbon Disclosure Project Report 2008: S&P 500,” 

http://www.cdproject.net/reports.asp.  
352

Note: See  http://www.chicagoclimatex.com/content.jsf?id=250 
353The Climate Registry, “List of Reporters” (accessed February 10, 2009),  

http://www.theclimateregistry.org/reporters.php. 
354 The Climate Registry, “Board Members,” (accessed February 10, 2009),  

http://www.theclimateregistry.org/members.html 
355 Ibid. 
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registry efforts, including the Eastern Climate Registry organized by NESCAUM and the New 

Hampshire Greenhouse Gas Registry, have also merged with the Climate Registry. 

 

In coming years, the Registry will be a valuable source of verified baseline emissions data.  

Although the Registry is already collecting information, members have until June 30, 2009 to 

report and until the end of 2009 to complete verification for the first round of voluntary 

reporting.356  According to the Climate Registry, some entities will also provide historical data, 

but it is unclear how many will take advantage of this option.357 

 

                                                           
356 Chris Condit (The Climate Registry), e-mail message to the author, December 15, 2008. 
357 Ibid. 
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