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December 15, 2010 

Ms. Mary Nichols, Chair 

California Air Resources Board 

1001 “I” Street 

Post Office Box 2815 

Sacramento, California 95812 

Subject:   Final Comments On CARB’s October 28, 2010 Proposed Cap-and-Trade Regulation And Supporting 
Documents 

Dear Ms. Nichols, 

The Coalition for Sustainable Cement Manufacturing and Environment ("CSCME"), a coalition of all six 

companies owning cement manufacturing plants in California,1 appreciates the opportunity to submit final 

comments on the California Air Resources Board ("CARB") Proposed Regulation to Implement the Cap-and-Trade 

Program and its supporting documents released on October 28, 2010.   

Assembly Bill 32, the Global Warming Solutions Act of 2006 (“AB 32”), directs CARB to design all GHG emissions-

reduction measures, including market-based compliance mechanisms, in a manner that minimizes leakage to 

the extent feasible.2  In its current form, CARB's proposed cap-and-trade program fails to satisfy this statutory 

mandate, as summarized below: 

 The California cement industry has a unique set of characteristics that places it at an extreme and 

disproportionately high risk of leakage under AB 32. 

 The proposed cap-and-trade program does not minimize leakage, as it exposes facilities within vulnerable 

sectors in general and the cement industry in particular to costs that are not imposed on out-of-state 

competitors.3 

 The proposed cap-and-trade program does not minimize leakage "to the extent feasible", as there are 

alternative policies that CARB is administratively, technically, and legally capable of implementing that will 

reduce the risk of leakage beyond levels achieved by the proposed approach. 

 CARB has dismissed these alternative policies without justification. 

                                                 
1 CSCME is composed of the following six California companies that own the ten cement plants in the state, of which eight 

are currently operating in the aftermath of the recent recession: CalPortland Company, Cemex, Inc., Lehigh Southwest 
Cement Company, Mitsubishi Cement Corporation, National Cement Company of California Inc., and Texas Industries, Inc. 
2
 Health & Safety Code (“HSC”) § 38562(b)(8). 

3
 CARB Draft Scoping Plan, pg. ES-7. (Referring specifically to the California cement industry, "To minimize leakage, in-state 

and imported products need to be subject to the same standards"). 



 CARB has not revealed any analysis or otherwise substantiated its assertion that the proposed regulation 

minimizes leakage to the extent feasible.  

 CARB has employed an inadequate process in several respects, including a lack of due process, an 

impermissible delegation of CARB’s responsibility to minimize leakage from indirect emissions, and a failure 

to establish an effective mechanism for monitoring leakage. 

CSCME respectfully requests that CARB modify the Proposed Regulation to make it compliant with the 

requirement to minimize leakage.  Specifically, CSCME requests that CARB adopt the following 

recommendations: 

 Recommendation #1: Implement An Incremental Border Adjustment That Imposes Obligations On Imported 

Cement That Are Comparable To Those Placed On Domestic Manufacturers 

 Recommendation #2: Revise The Output Factor So That Allowance Allocations And Compliance Obligations 

Are Based On The Same Level Of Output 

 Recommendation #3: Establish Benchmarks Based Solely On The Average GHG Intensity Of Each Industry Or 

Product 

 Recommendation #4: Allocate Allowances Directly To Leakage-Exposed Industries To Offset The Costs 

Associated With Higher Electricity Prices 

 Recommendation #5: To The Extent Feasible, Establish Benchmarks Using Data That Pre-Date The Adoption 

Of AB 32 

 Recommendation #6: Eliminate The Cap Adjustment Factor For Those Industries Deemed To Be Highly 

Exposed To Leakage 

No legitimate purpose can be served by placing the highly leakage exposed cement industry at a competitive 

disadvantage to unregulated imports.  Accordingly, CSCME encourages you to reconsider the Proposed 

Regulation in light of these comments and refine it to both meet the statutory requirement to minimize leakage 

and avoid engaging California in the self-defeating exercise of merely displacing, rather than reducing, global 

GHG emissions while imperiling the state's cement industry and the local communities that rely on it as a source 

of jobs and income.  As in the past, CSCME welcomes the opportunity to work with CARB toward successful 

implementation of AB 32. 

Sincerely yours, 

 
 
John T. Bloom, Jr. 
Chairman, Executive Committee, Coalition for Sustainable Cement Manufacturing & Environment 
Vice President & Chief Economist, U.S. Operations, Cemex 



CC: 
Linda Adams, California Environmental Protection Agency   Susan Kennedy, California Governor’s Office 
Michael Gibbs, California Environmental Protection Agency  Dan Pellissier, California Governor’s Office  
James Goldstene, California Air Resources Board   Kevin Kennedy, California Air Resources Board 
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I. INTRODUCTION 

The Coalition for Sustainable Cement Manufacturing and Environment ("CSCME"), a coalition of all six 

companies owning cement manufacturing plants in California,1 appreciates the opportunity to submit 

final comments on the California Air Resources Board ("CARB") Proposed Regulation to Implement the 

Cap-and-Trade Program and its supporting documents released on October 28, 2010.   

Assembly Bill 32, the Global Warming Solutions Act of 2006 (“AB 32”), directs CARB to design all GHG 

emissions-reduction measures, including market-based compliance mechanisms, in a manner that 

minimizes leakage to the extent feasible.2  In its current form, CARB's proposed cap-and-trade program 

fails to satisfy this statutory mandate, as summarized below: 

 The California cement industry has a unique set of characteristics that places it at an extreme and 

disproportionately high risk of leakage under AB 32. 

 The proposed cap-and-trade program does not minimize leakage, as it exposes facilities within 

vulnerable sectors in general and the cement industry in particular to costs that are not imposed on 

out-of-state competitors.3 

 The proposed cap-and-trade program does not minimize leakage "to the extent feasible", as there 

are alternative policies that CARB is administratively, technically, and legally capable of 

implementing that will reduce the risk of leakage beyond levels achieved by the proposed approach. 

 CARB has dismissed these alternative policies without justification. 

 CARB has not revealed any analysis or otherwise substantiated its assertion that the proposed 

regulation minimizes leakage to the extent feasible.  

 CARB has employed an inadequate process in several respects, including a lack of due process, an 

impermissible delegation of CARB’s responsibility to minimize leakage from indirect emissions, and a 

failure to establish an effective mechanism for monitoring leakage. 

Accordingly, CSCME respectfully requests that CARB modify the Proposed Regulation to make it 

compliant with the requirement to minimize leakage.  Specifically, CSCME requests that CARB adopt the 

following recommendations: 

                                                 
1 CSCME is composed of the following six California companies that own the ten cement plants in the state, of 

which eight are currently operating in the aftermath of the recent recession: CalPortland Company, Cemex, Inc., 
Lehigh Southwest Cement Company, Mitsubishi Cement Corporation, National Cement Company of California Inc., 
and Texas Industries, Inc. 
2
 Health & Safety Code (“HSC”) § 38562(b)(8). 

3
 CARB Draft Scoping Plan at ES-7. (Referring specifically to the California cement industry, "To minimize leakage, 

in-state and imported products need to be subject to the same standards"). 
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 Recommendation #1: Implement An Incremental Border Adjustment That Imposes Obligations On 

Imported Cement That Are Comparable To Those Placed On Domestic Manufacturers 

 Recommendation #2: Revise The Output Factor So That Allowance Allocations And Compliance 

Obligations Are Based On The Same Level Of Output 

 Recommendation #3: Establish Benchmarks Based Solely On The Average GHG Intensity Of Each 

Industry Or Product 

 Recommendation #4: Allocate Allowances Directly To Leakage-Exposed Industries To Offset The 

Costs Associated With Higher Electricity Prices 

 Recommendation #5: To The Extent Feasible, Establish Benchmarks Using Data That Pre-Date The 

Adoption Of AB 32 

 Recommendation #6: Eliminate The Cap Adjustment Factor For Those Industries Deemed To Be 

Highly Exposed To Leakage 

These modifications and refinements are essential both to meeting CARB's statutory requirement to 

minimize leakage and to avoiding the irreversible deterioration of the California cement industry and the 

local and other California communities that depend on it.   

This comment letter is organized as follows.   

 Section II discusses AB 32’s requirement to minimize leakage to the extent feasible and the 

importance of minimizing leakage in order to achieve AB 32's environmental objectives. 

 Section III identifies several unique characteristics that place the cement industry at an 

extraordinarily and disproportionately high risk of leakage. 

 Section IV addresses the more effective approaches to minimizing leakage that CARB failed to 

adequately consider . 

 Section V discusses why CARB’s proposed approach to allowance allocation fails to minimize leakage 

in the industrial sector in general and the cement industry in particular. 

 Section VI discusses CARB’s failure to explain how it will monitor leakage and the lack of due process 

in CARB’s notice and comment schedule. 

 Section VII sets forth CSCME’s recommendations to minimize leakage to the extent feasible. 

 Section VIII concludes. 
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In addition to these comments, CSCME attached Appendices addressing discrete issues referenced 

below and Exhibits that are copies of CSCME’s submissions to CARB during the course of the regulatory 

development process.  CSCME incorporates all of the Appendices and Exhibits herein by reference and 

expressly requests that they be included in the record and considered in making final revisions to the 

Proposed Regulation.  The Appendices and Exhibits are listed at the end of these comments, and any 

specific references to portions of them in the comments below should not be viewed as a limitation on 

their continued and significant relevance as a whole to CARB in finalizing the Proposed Regulation. 

II. CARB IS REQUIRED TO DESIGN ALL GHG EMISSIONS-REDUCTION MEASURES, INCLUDING A CAP-

AND-TRADE PROGRAM, IN A MANNER THAT MINIMIZES LEAKAGE TO THE EXTENT FEASIBLE 

AB 32 directs CARB to design all GHG emissions-reduction measures, including market-based compliance 

mechanisms, in a manner that "minimizes leakage" to the extent feasible.4  Defining leakage as “a 

reduction in emissions of greenhouse gases within the state that is offset by an increase in emissions of 

greenhouse gases outside the state,”5 the California Legislature's intent is clear: CARB should design all 

regulations in a manner that avoids the self-defeating exercise of merely displacing, rather than 

reducing, GHG emissions. The Legislature's requirement to minimize leakage is underpinned by the 

rationale that GHGs are a global pollutant and, therefore, regulations that displace GHG emissions 

simply serve to undermine the primary policy objective (i.e., reducing global concentrations of GHG 

emissions in the atmosphere) while imperiling the California economy.      

CARB itself recognized the AB 32 requirement to “design measures to minimize leakage” and that 

“*m+inimizing leakage will be a key consideration when developing the cap-and-trade regulation.”6  

CARB also acknowledged that failure to stem leakage would result in a serious policy failure: “While the 

exporting of California's emissions might reduce the environmental impacts in California and bring a 

reduction in co-pollutants (by reducing in-state production), it would not achieve a net reduction in 

emissions of GHGs, would likely lead to increased adverse environmental impacts outside of California, 

and would have negative effects on California's economy."7  The Economic and Allocation Advisory 

Committee (“EAAC”) stated even more succinctly, “Addressing leakage is crucial to achieving AB 32’s 

environmental goals.”8
    

Furthermore, referring specifically to the cement industry, CARB found that "[t]o minimize leakage, in-

state and imported products need to be subject to the same standards."9  Finally, the California 

Supreme Court has held that a statute mandating an agency to take action “to the extent feasible” 

                                                 
4
 HSC 38562(b)(8) 

5
 HSC § 38505(j); see Statement of Reasons at II-26. 

6
 Proposed Scoping Plan at p. 31. 

7
 CARB Appendix O at 378. 

8
 CARB Appendix L at L30. 

9
 CARB Draft Scoping Plan, pg. ES-7. 
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confers no discretion on that agency to ignore feasible actions that will aid the statute’s stated 

purpose.10 

The minimization of leakage in the cement industry, in particular, is critical to achieving AB 32's 

environmental objectives.  More than 90 percent of California cement capacity and 100 percent of 

current cement production utilizes the most advanced technology available.  Furthermore, California 

cement imports are typically shipped from distant Asian nations, resulting in substantial transportation-

related GHG emissions.  Consequently, a ton of cement produced and consumed in California has a 

smaller GHG footprint than a ton of imported cement.  This fundamental point was correctly and 

succinctly summarized by CARB in the Draft Scoping Plan: 

If GHG requirements were applied to California cement manufacturing 

facilities only, the cost of cement from those facilities would rise relative 

to imports, and imports could displace California production {sic}.  

Generally, California’s cement manufacturing plants are more efficient 

than those that produce imported cement.  California plants would 

decrease their GHGs produced, but increased imports would likely result 

in a net worldwide increase in GHG emissions.  To minimize leakage, in-

state and imported products need to be subject to the same standards.11  

Maintaining the California cement industry is also essential to preserving an affordable, reliable, and 

sustainable supply of cement to meet the state's need for public and private infrastructure, including 

projects CARB and the State are relying on to achieve AB 32’s goals.  Moreover, the state cannot afford 

to imperil existing and well-paying California jobs, such as those in the cement industry, while at the 

same time ignoring the associated economic losses to the local communities that depend on the 

significant revenue generated from such industries. 

III. THE CALIFORNIA CEMENT INDUSTRY HAS A UNIQUE SET OF CHARACTERISTICS THAT PLACES IT AT 

AN EXTREME AND DISPROPORTIONATELY HIGH RISK OF LEAKAGE UNDER AB 32 

Emissions leakage is a direct consequence of economic leakage — that is, the relocation of output, jobs, 

investment, and other economic activity to jurisdictions that do not face comparable GHG regulations.  

This can be viewed as the result of three critical risk factors:  

 GHG Intensity:  The risk of economic leakage arises when GHG regulations impose additional costs 

on domestic facilities that are not faced by all competitors.12  The magnitude of the initial cost 

                                                 
10

 Morris V. Williams, 433 P.2d 697, 713 (Cal. 1967) (holding that a statute requiring, to the extent feasible, that 
any reductions to healthcare services be made in a proportional manner to all services, left the agency with no 
discretion to reject a feasible course of action that would have made service reductions proportional). 

11
 CARB Draft Scoping Plan at ES-7. 

12
 See CARB Appendix D at D-35 (presentation given by CARB staff member Mark Wenzel) (“The result of leakage 

would be less economic activity in California for no net environmental benefit.”); CARB Appendix D at D-198 (CARB 
presentation, “Discussion of Emissions Leakage Issues In Cap-and-Trade”) (Stating that producers in some 
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pressure is directly proportional to a facility's existing GHG intensity (e.g., GHG emissions per dollar 

of value added).13  Industries with higher GHG intensities, such as cement, will face proportionately 

higher cost pressures than those with a lower GHG intensity.14  

 Scope of Abatement Opportunities:  Regulated entities may reduce a portion of the initial cost 

pressures through direct abatement, with the extent of relief depending on the availability of 

technologically-feasible and cost-effective GHG abatement opportunities, as well as the speed with 

which they can be implemented.  All else being equal, those industries, such as cement, with fewer 

cost-effective abatement opportunities will realize higher costs.15 

 Exposure to Unregulated Competition:  Regulated entities may be able to pass through any or all 

realized costs in the form of higher prices — effectively shifting the incidence of the "tax" 

downstream to consumers.  A facility's ability to pass through such costs without experiencing 

adverse effects depends on a complex set of factors — most notably, the extent to which it 

competes with facilities that operate in less stringently regulated jurisdictions.  All else being equal, 

those industries, such as cement, that are more exposed to unregulated competition will have less 

of an ability to pass through asymmetric costs to consumers. 

Ultimately, if exposed to significant competition from unregulated jurisdictions, domestic facilities must 

choose between three unattractive options when dealing with their realized costs: (1) pass them 

through to consumers and suffer a loss of market share, (2) absorb them and experience a loss of 

earnings and eventual disinvestment, or (3) a combination of both.  In any scenario, the result is the 

same: a transfer of output, jobs, investment, and other economic activity from inside the regulated 

jurisdiction to outside the regulated jurisdiction.16  

                                                                                                                                                             
California industries may not be able to pass costs of compliance with AB 32 through to customers “because their 
competitors that do not face similar costs do not have to increase their prices.”). 

13 According to CARB, emissions intensity is meant to serve as a proxy for compliance costs, and higher GHG 

intensity corresponds to higher leakage risk.  See CARB Appendix K at K-14. 
14

 See CARB Statement of Reasons at II-26 (“Without assistance, the competitiveness of industries that are both 
highly emissions intensive and trade exposed has the potential to be negatively affected relative to competitors 
that do not face similar GHG emission reduction requirements.”).  See also CARB Appendix D at D-23 (Stating that 
“*t+he potential for leakage is higher in some sectors than others.”). 

15
 See CSCME report, ”Building A Sustainable Future:  Economic Growth, Climate Change, & The California Cement 

Industry,” June 18, 2008, at 25 (summarizing the California cement industry’s primary challenges in adapting to a 
carbon-constrained world as:  1) relatively few cost-effective abatement opportunities, and 2) high potential for 
carbon leakage).  Attached at Exhibit 3. 

16
 See CARB Statement of Reasons at II-57-II-58 (discussing CARB staff’s intention to monitor the extent to which 

leakage is evident in certain industries that raise prices and lose market share to out-of-state producers).  See also 
CARB Appendix K at K-4 (Stating that leakage “can precipitate a shift in demand away from goods produced in the 
implementing jurisdiction toward goods produced elsewhere.”).  For the sake of brevity, the term "unregulated 
competitors" is used throughout.  However, it should be noted that the risk of leakage may still exist if the 
competitor resides in a jurisdiction that has adopted GHG regulations that are less stringent and, therefore, less 
costly than those adopted in the domestic market.  
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The extent to which economic leakage translates into emissions leakage depends on a fourth risk factor: 

the differential between the GHG intensities of domestic and imported products, including the GHG 

emissions associated with transporting products to market.17  At a minimum, the reduction in GHG 

emissions realized in the regulated jurisdiction due to decreased output will be partially offset by an 

increase in GHG emissions in the unregulated jurisdiction.18  If, however, the unregulated competitor is 

significantly less efficient or located far from the domestic market, the total GHG footprint of the 

imported product may be higher than the domestically-produced product — resulting in a net increase 

in global GHG emissions within the industry.19 

In short, the risk of emissions leakage is greatest within emissions-intensive, trade-exposed industries 

with relatively few cost-effective abatement opportunities and high differentials between the GHG 

intensities of domestic and imported products.  As demonstrated below, the California cement industry 

exhibits precisely such characteristics.  

A. Cement Manufacturing Has An Extraordinarily High GHG Intensity 

According to CARB's analysis, the cement industry has a GHG intensity that far exceeds that of virtually 

any other California industry.20  Specifically, the cement industry's GHG intensity is estimated to be 

13,744 metric tons of CO2-e per million dollars of value added — almost three times higher than CARB's 

"high" GHG intensity threshold and more than three times higher than the GHG intensity of the next 

most emissions-intensive industry (iron and steel mills).  Put differently, given an average allowance 

price of $25 per ton of CO2e and no allowance allocation, the California cement industry's compliance 

costs would equal approximately one-third of its value added. 

                                                 
17

 See CARB Appendix D at D-198 (April 13, 2009 CARB presentation) (stating that California producers in industries 
competing with unregulated producers may not be able to pass compliance costs on to customers).  See also 
CSCME report, “Minimizing ‘Leakage’ Under Climate Change Proposals Affecting The California Cement Industry,” 
October 23, 2007, at p.14 and Ex.4 (stating that importation of cement from China results in additional CO2 

emissions of 221 kilograms per metric ton from transportation alone, resulting in emissions at least 25% greater 
than California cement producers).  Attached at Exhibit 1. 

18
 See CARB Appendix D at D-610 (presentation of Mihoyo Fuji) (defining “industries at risk for leakage” as carbon 

emission intensive industries that are exposed to competition with regions with no carbon price). 

19
 See, e.g., CSCME letter to Professor Goulder and Members of the EAAC, December 14, 2009, at 3 (stating that 

even under the unrealistic assumption that emissions from production of cement in China are equivalent to those 
of California cement producers, imported cement from China would still result in 25% more emissions than cement 
produced and consumed in California due to transportation across the Pacific Ocean).  Attached at Exhibit 14. 

20
 See CARB Appendix K:  Leakage Analysis, at K-15.  See also CSCME letter to Secretary Linda Adams and Chairman 

Mary Nichols, September 2, 2010, at 2 (“As demonstrated during the August 24 meeting, CARB’s own data indicate 
that the California cement industry has a GHG intensity that is more than twice as high as any other California 
industry and an order of magnitude higher than the vast majority of industries.”).  Attached at Exhibit 22. 
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B. California Cement Manufacturers Have Minimal Cost-Effective Abatement Opportunities 

The cement industry has relatively few technologically feasible and cost-effective abatement 

opportunities, especially in comparison to other California industries.21  Approximately 59 percent of the 

cement industry's direct GHG emissions are process emissions, which are an unalterable consequence of 

the chemical process required to convert limestone into cement clinker.22  As stated by CARB,  

"More than half of the emissions from clinker production result from chemical processes 

in the creation of the cement itself, with no direct method available for reducing the 

emissions intensity of this chemical process."23   

Put differently, in the absence of commercially viable Carbon Capture and Storage (“CCS”) technology, 

only 41 percent of the industry's direct GHG emissions are potentially subject to reduction.  Furthermore, 

as described in Appendix A, only a small fraction of that portion is likely to be subject to technologically 

feasible and cost-effective abatement measures. 

C. Because Of Significant Competition From Imports, California Cement Manufacturers Cannot 

Pass Through Asymmetric Costs 

As demonstrated in Appendix B and in multiple submissions to CARB over the past three years, the 

California cement industry is highly exposed to import competition.24  The main factors contributing to 

this high exposure include: 

 Cement is a fungible commodity that is sold primarily on the basis of price;  

 California is an isolated regional market with deep water ports that are physically and economically 

accessible to cement imports from around  the world, including distant Asian nations, such as China, 

which accounts for more than half of the world's cement production;25 

                                                 
21

 See CSCME letter to Chairman Mary Nichols, July 9, 2010, at 2 (“Although cement manufacturers are always 
searching for additional methods to improve energy efficiency, the cement plants in California are already the 
most efficient plants in the United States and possibly the world, and therefore, there are few additional efficiency 
improvements that have yet to be implemented by California cement producers.”), attached at Exhibit 21; CSCME 
letter to Chairman Mary Nichols, June 7, 2010, at 3 (“*H+igh energy prices and strong import competition has 
forced domestic manufacturers to remain on the leading edge of technology to improve energy efficiency . . . . 
[W]ith very limited low-cost GHG abatement opportunities within the *cement+ industry’s control, the industry 
does not have the opportunity to mitigate its GHG compliance cost -- therefore increasing its exposure to 
leakage.”), attached at Exhibit 20.  

22
 See CSCME letter to Susan Kennedy, October 20, 2010, at 2, attached at Exhibit 23. 

23
 See CARB Appendix J:  Allowance Allocation, at J-40.   

24
 See, e.g., CSCME report, “Building a Sustainable Future:  Economic Growth, Climate Change, & the California 

Cement Industry,” June 18, 2008, at 19-20, attached at Exhibit 3; CSCME letter to Chairman Mary Nichols, May 11, 
2009, at 4 (“California’s location on the Pacific Ocean makes it easily accessible to imports of all products and 
widens the geographic scope of markets, including the markets for products that are typically expensive to 
transport by land, such as cement.”), attached at Exhibit 12.  
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 Overseas producers have a significant incentive to sell excess capacity at low prices because cement 

production facilities are enormous capital investments that must be operated continuously and at 

high utilization levels in order to spread high fixed costs over greater production.26 

As discussed further in Section (IV)(C) of this comment letter, the California cement industry's high 

exposure to unregulated competition has been confirmed and documented by both quantitative and 

qualitative evidence, including analysis of industry-specific data and a rich history of antidumping rulings 

against foreign cement by the U.S. International Trade Commission ("ITC").  

D. California Cement Has A Substantially Smaller GHG Footprint Than Imported Cement 

For a variety of reasons, a ton of domestically produced cement will almost always have a smaller GHG 

footprint than a ton of cement produced elsewhere and transported to the California market for 

consumption: 27 

 More than 90 percent of California cement capacity and 100 percent of current production utilizes 

preheater-precalciner kilns — the most advanced and GHG efficient technology available.28 

 Cement manufacturing requires substantial quantities of electricity, and the GHG intensity of 

electricity production in California is far lower than the GHG intensity of electricity production for 

major cement exporters to California.29 

 The vast majority of imports originate from distant Asian nations, such as China and Taiwan — 

resulting in substantial transportation-related emissions.30   

In fact, it is estimated that just the transportation emissions associated with shipping from Asia to 

California increases the GHG footprint of a ton of cement by at least 25 percent.31  In its Draft Scoping 

                                                                                                                                                             
25

 See CSCME letter to Chairman Mary Nichols, June 7, 2010, at 3 (Stating that because of California’s coastal 
location and multiple deep water ports in all its major metropolitan markets “cement produced in Asia can reach 
the California market at a relatively low cost.”), attached at Exhibit 20; CSCME report, “Building A Sustainable 
Future:  Economic Growth, Climate Change, & The California Cement Industry,” June 18, 2008, at 19 (“A coastal 
state such as California has lower barriers to entry for distant suppliers compared to a typical inland cement 
market.”), attached at Exhibit 3. 

26
 See Appendix B. 

27
 See CSCME letter to Susan Kennedy, October 20, 2010, at 1, attached at Exhibit 23; CSCME letter to Chairman 

Mary Nichols, October 20, 2010, at 1, attached at Exhibit 24. 

28
 See CSCME report, “Building A Sustainable Future:  Economic Growth, Climate Change, & The California Cement 

Industry,” June 18, 2008, at 11 (Estimating that “more than 95% of California cement is produced with preheater-
precalciner technology, the most efficient technology.”).  Attached at Exhibit 3. 

29
 See CSCME report, “The Role of Offsets In AB 32:  The Cement Industry’s Perspective,” September 8, 2008, at 4 

(stating that United States and California laws already make the California cement industry one of the cleanest, 
most heavily regulated, and energy efficient cement industries in the world).  Attached at Exhibit 7. 

30
 See CSCME report, “Building A Sustainable Future:  Economic Growth, Climate Change, & The California Cement 

Industry,” June 18, 2008, at 15.  Attached at Exhibit 3. 
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Plan, CARB similarly estimated that maritime emissions of 0.30 metric tons of CO2 per metric ton of 

cement would need to be added to imported cement to appropriately account for its GHG intensity.  

Using 2006 data, CARB estimates that these transportation emissions correspond to one-third of the 

average GHG intensity of cement produced in California.32  

E. The Cement Industry's Unique Combination Of Risk Factors Justifies A More Diligent, 

Precautionary, And Tailored Approach To Minimizing Leakage 

As demonstrated by CARB's analysis of GHG intensity and trade intensity, many California industries 

exhibit one of the above leakage characteristics, and some exhibit two.  Cement, however, is the only 

industry that exhibits all four characteristics.  As expressed to CARB on multiple occasions, this unique 

combination of characteristics has a cumulative impact that results in a leakage risk far beyond that of 

all other California industries. 33  This extreme risk indicates that, consistent with the statutory 

requirements, the California cement industry merits a more diligent, precautionary, and tailored 

approach to minimizing leakage than that applied to other industries. 

IV. CARB PROPOSES TO ADDRESS LEAKAGE SOLELY THROUGH ALLOWANCE ALLOCATION AND HAS 

DISMISSED MORE EFFECTIVE APPROACHES WITHOUT SUFFICIENT CAUSE OR JUSTIFICATION 

CARB has described two generally accepted approaches to dealing with leakage: (1) the administrative 

allocation of allowance value to exposed industries and (2) the implementation of a border adjustment 

that imposes comparable costs on imported products.  CARB suggests that it evaluated both of those 

approaches and concluded that "output-based free allocation is a superior approach for non-electricity 

goods because it does not face the considerable technical and legal difficulties that border adjustments 

face."34  For these reasons, CARB proposes to address the risk of leakage in the industrial sector solely 

through the administrative allocation of allowance value. 

A. CARB Dismissed The Use Of Border Adjustments To Address Leakage In The Industrial Sector 

Without Cause Or Justification 

Although both CARB and EAAC recognize that border adjustments can be highly effective approaches for 

addressing leakage (EAAC considers it to be the best approach), CARB has rejected their use in the 

industrial sector.  It cites two "legal and technical difficulties" for its decision: 

                                                                                                                                                             
31

 See CSCME report, “Minimizing ‘Leakage’ Under Climate Change Proposals Affecting The California Cement 
Industry,” October 23, 2007, at 14 and Exhibit 4.  Attached at Exhibit 1. 

32
 CARB Draft Scoping Plan, Appendix C, at C-106. 

33
 See, e.g., CSCME report, “Minimizing ‘Leakage’ Under Climate Change Proposals Affecting the California Cement 

Industry,” October 23, 2007, attached at Exhibit 1; CSCME report, “Building A Sustainable Future:  Economic 
Growth, Climate Change, & The California Cement Industry,” June 18, 2008, attached at Exhibit 3; CSCME report, 
“Tradable Performance Standards:  A Policy Framework For Effectively, Efficiently, & Equitably Regulating GHG 
Emissions In The California Cement Industry,” September 8, 2008, at 1, attached at Exhibit 5; CSCME letter to CARB 
Chairman Mary Nichols, January 11, 2010, attached at Exhibit 17. 

34
 CARB Statement of Reasons at p. IV-8. 
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 The application of a border adjustment to interstate and international trade would face legal 

scrutiny under the Commerce Clause of the U.S. Constitution and World Trade Organization 

principles, and 

 Goods are often traded several times before entering the California market, making it "exceedingly 

difficult" to determine the associated GHG emissions. 35 

CSCME has advised CARB in detail as to the legality of addressing cement imports through a border 

adjustment measure or similar instrument under both the U.S. Constitution and the World Trade 

Organization (“WTO”) Agreements.36  Legal counsel from both CARB and the California Attorney 

General’s office confirmed that there are no legal impediments to adopting a border adjustment in the 

cement industry.  Cement is particularly suited to a border adjustment because it has limited 

importation pathways and the immediate downstream use (concrete) is not typically imported or 

exported in California.37  CARB itself has recognized that that there is now consensus that such a 

measure would not present legal difficulties,38 yet it continues to cite such non-existent difficulties as 

reasoning for not implementing a measure to address imports.39   

In addition, CARB cites the difficulty of tracing goods back to their source in order to determine 

associated GHG emissions.40  This same issue, however, applies equally to the electric power sector, as it 

is virtually impossible to trace a given kilowatt-hour of electricity back to its origin, and electricity 

consumed in California is regularly sold across both state and international borders.  The same issue also 

applies to the myriad of imported fuels that are covered by the Low Carbon Fuel Standard (“LCFS”).  

Despite these similar concerns, however, CARB has chosen to treat these goods differently by imposing 

obligations on imported electricity and fuel, but not manufactured goods. 

B. CARB also dismissed, without cause or justification, a detailed proposal to combine 

allowance allocations and a border adjustment to provide maximum leakage protection 

As explained to CARB and other stakeholders during the past several years,41 the optimal approach to 

minimizing leakage in the California cement industry is to combine allowance allocations with an 

                                                 
35

 CARB Statement of Reasons at  IV-8. 

36
 See CSCME paper, “Measures Under AB 32 To Prevent Leakage Are Consistent With The U.S. Constitution And 

WTO Obligations,” May 25, 2010.  Attached at Exhibit 19. 

37
 See CSCME letter to Secretary Linda Adams and Chairman Mary Nichols, September 2, 2010, at 7.  Attached at 

Exhibit 22. 

38
 CARB Appendix K:  Leakage Analysis, at K-33. 

39
 CARB Initial Statement of Reasons at IV-8. 

40
 CARB Appendix O: Functional Equivalent Document, at 378 (“Because goods are often traded several times 

before entering the California market, determining the associated GHG emissions could be exceedingly difficult.”). 

41
 See, e.g., CSCME paper, “Tradable Performance Standards: A Policy Framework for Effectively, Efficiently, & 

Equitably Regulation GHG Emissions in the California Cement Industry,” September 8, 2008, attached at Exhibit 5; 
CSCME letter to Chairman Mary Nichols, June 7, 2010, at 9-11, attached at Exhibit 20. 
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incremental border adjustment in a manner that imposes comparable costs on domestic manufacturers 

and importers.42  This approach would be most effective in minimizing leakage for the following reasons:        

 The allocation of allowance value helps to mitigate the downstream cost impacts and, therefore, 

reduces the risk of inter-industry leakage (e.g., substitution of imported steel for domestically 

produced cement). 

 The incremental border adjustment imposes comparable compliance costs on domestic and 

imported cement and, therefore, reduces the risk of intra-industry leakage (e.g., substitution of 

imported cement for California produced cement). 

A similar approach was included in proposed federal legislation last year.  Passed by the U.S. House of 

Representatives in June 2009, the Waxman-Markey Bill (H.R. 2454) provided leakage-exposed sectors 

with output-based allowances corresponding to an industry's average GHG intensity.  Furthermore, the 

bill envisioned a gradual phase-out of allowances along with a commensurate phasing in of a border 

adjustment for highly vulnerable industries.  CARB, however, made no mention of this strong 

endorsement of a hybrid approach and there is no indication that it was evaluated or discussed in 

CARB’s deliberations. 

Working with a team of expert economists, international trade attorneys, and public policy advisors, 

CSCME designed a specific framework for minimizing the risk of leakage in the California cement 

industry that uses a combination of allowance allocation and border adjustments but does not run afoul 

of constitutional and WTO obligations.  At the direction of CARB's Executive Officer, CSCME developed 

detailed regulatory language to implement the proposed framework.43  CARB, however, disregarded 

CSCME’s proposed approach and instead decided to utilize only allowance allocation to address the 

leakage issue.  CARB did not offer any reasoned explanation or justification for its rejection of CSCME’s 

approach, which is feasible and would have offered greater protection against leakage and greater 

ability to achieve the state's climate change objectives.  CSCME has continued to provide CARB with 

information and analysis in relation to the application of AB 32 to imported cement, including how such 

an application could be readily integrated within the existing framework of the Proposed Regulation.44 

                                                 
42

 See CSCME letter to Economic and Allocation Advisory Committee Chairman Larry Goulder, December 14, 2009, 
at 4 (Explaining CSCME’s disagreement with the suggestion that “the use of allowance value and the 
implementation of a border adjustment are supplementary approaches.”).  Attached at Exhibit 14. 

43
 See CSCME submission, “Draft Language for California Cement Industry Tradable Performance Standard,” August 

10, 2009.  Attached at Exhibit 11. 

44 See CSCME paper, “Application of AB 32 To Imported Cement:  Preventing Leakage And Facilitating Sectoral 

Cooperation,” December 9, 2010.  Attached at Exhibit 25. 
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V. CARB'S PROPOSED APPROACH TO ALLOWANCE ALLOCATION FAILS TO MINIMIZE LEAKAGE IN THE 

INDUSTRIAL SECTOR IN GENERAL AND THE CEMENT INDUSTRY IN PARTICULAR 

To address the risk of leakage in the industrial sector, CARB is proposing to allocate allowance value 

according to an output-based benchmarking system.45  Generally speaking, CSCME supports the 

distribution of allowance value through output-based benchmarking, which has the following desirable 

qualities:  

 It provides consistent incentives to improve GHG efficiency. 

 It does not penalize industry growth, assuming sufficient allowances are available. 

 It rewards those facilities that have made greater investments in GHG efficiency relative to other 

facilities in the system. 

CSCME also believes that, under certain conditions, the distribution of allowance value through output-

based benchmarking can play a critical role in addressing the risk of leakage in emissions-intensive and 

trade-exposed industries, such as cement.  With that said, due to a variety of factors, CARB's current 

version of output-based benchmarking fails to minimize leakage to the extent feasible.  Indeed, as 

CSCME’s submissions to CARB demonstrate, although it is possible to address leakage through the use of 

a benchmarking approach, CARB’s proposed regulation fails to do this to the extent feasible, and CARB 

has provided no reasoned explanation for not adopting an approach that complies with its statutory 

mandate. 

The conceptual centerpiece of CARB's proposed approach is the allocation formula: 

A = O x B x a x C 

Where, 

A = the quantity of allowances allocated to an industry in a given year 

O = an entity's output  

B = an industry GHG intensity benchmark 

a = the transition and leakage assistance factor, which is based on an industry’s leakage exposure 

C = the cap adjustment factor, which declines in proportion with the economy-wide cap.46 

Three general observations merit attention.  First, the formula’s multiplicative nature heightens the 

importance of correctly applying each individual component.  Any error due to the misapplication of one 

                                                 
45

 See CARB Initial Statement of Reasons at II-27 (“The amount of free allowances distributed under this approach 
will vary with economic conditions.”) and II-30 (“Staff proposes to use an updating output-based, free allocation 
methodology, combined with an emissions efficiency benchmark for allocating to industrial sources.”). 

46
 CARB Proposed Regulation § 95891 (p. A-78). 
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component (e.g., an overly stringent benchmark or an incorrectly assessed assistance factor) will be 

multiplied throughout the formula — generating an error of similar proportion in the overall level of 

assistance.  Furthermore, as illustrated by CARB's own analysis, the "margin of error" when applying 

each component is particularly small for those industries with extraordinarily high GHG intensities, such 

as cement.47 

Second, only two parameters are required to correctly specify an output-based benchmarking approach 

to allowance allocation: (1) the output factor and (2) the allocation rate.  CARB, however, has elected to 

decompose the allocation rate into three components: a benchmark factor, an assistance factor, and a 

cap adjustment factor.  Only one of these factors (i.e., the assistance factor) is systematically informed 

by CARB's assessment of an industry's leakage risk.  Thus, CARB's approach cannot effectively minimize 

leakage to the extent feasible because only one-third of the allocation rate takes leakage risk into 

consideration.   

Third, CARB’s overall approach to allocating allowances is premised on the relative risk of leakage 

among California industries.  If the absolute risk of leakage faced by one industry is significant, however, 

CARB will need to adopt an approach that is not only different than that for other industries, including 

those placed in the same “high” leakage risk category, but also is tailored to the magnitude and nature 

of risk faced by the industry.  Under its current approach, CARB classifies almost half of all industrial 

facilities in the high leakage risk category and treats them virtually the same, despite substantial 

differences in leakage exposure.  Absent a more customized approach for the cement industry, in 

particular, CARB’s current framework will necessarily cause significant and irreversible leakage. 

With these three general conceptual observations in mind, the following sections evaluate each 

component of the allowance allocation formula.  Although many of our observations may be applicable 

to all industries covered under the output-based benchmarking framework, we place particular focus on 

the extent to which its implementation will not minimize leakage in the California cement industry. 

A. The Output Factor 

i) CARB appropriately defines output for the cement industry 

A benchmark must be tailored to the unique characteristics of the industry to which it is being applied.48  

In the case of the cement industry, a key decision is the definition of "output" that forms the 

denominator of the benchmark.  Several options exist, including: (1) cement clinker ("clinker"), (2) 

cement clinker plus mineral additives ("cement"), and (3) cement clinker plus mineral additives and 

                                                 
47

 CARB conducts a hypothetical sensitivity analysis that demonstrates that "industries with higher emissions 
intensities are more sensitive to the effects of cost pass-through ability than industries with low or medium 
emissions intensities."  An alternative  way of stating this conclusion is that industries with higher emissions 
intensities are more sensitive to the effects of allowance allocation and any errors in its determination.  See CARB 
Appendix K:  Leakage Analysis, at K-30. 

48
 See CARB Appendix K:  Leakage Analysis, at K-32 (“*I+f the ‘uniqueness’ of each sector has to be taken into 

account, more qualitative, sector-by-sector analysis will be needed.”). 
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supplementary cementitious materials ("cementitious").  CARB proposes to use cement — defined as 

clinker, gypsum, and limestone, and excluding supplementary cementitious materials (“SCMs”) — as the 

output metric.49  As suggested by the staff report, CSCME supports this decision.50 

The exclusion of SCMs from the proposed cement industry benchmark is consistent with proposed 

benchmarks in other policy venues, including the European Union Emissions Trading System ("EU-ETS").  

As discussed in EU-ETS documents, it is impossible to achieve an unbiased standard for the cement 

industry unless SCMs are excluded from the standard.51  The benchmark proposed by CSCME adheres to 

the rationale behind the proposed EU-ETS standard, but is expanded slightly beyond clinker to include 

two other key components of cement, gypsum and limestone.           

The proposed benchmark has several beneficial attributes: 

(1)  Actionable: The scope of the proposed benchmark includes those decisions that are directly within 

the cement manufacturer's control — namely, the production of clinker and the use of mineral 

additives.   

(2) Unbiased: Like clinker, cement is a consistent, uniform, and unbiased standard.  Furthermore, the 

exclusion of SCMs from the output metric is necessary to avoid severely and unfairly penalizing 

California cement manufacturers relative to their regional, national, or international counterparts, 

which would exacerbate the risk of leakage.  Key SCMs (e.g., fly ash and granulated blast furnace 

slag) are primarily produced east of the Mississippi River, and due to transportation costs and other 

logistical factors, economic access to these supplies tends to be highly localized.  The use of a 

benchmark that excludes SCMs eliminates such biases. 52  

(3) Equitable: Cement is consistent with the vast majority of output from a cement manufacturing plant.  

For a variety of reasons, including economics and market structure, SCMs are not commonly 

blended directly at a cement manufacturing facility in California.53  Rather, they are primarily 

blended with cement at concrete batch plants, with such blending highly dependent on the unique 

characteristics of the local market (i.e., high market variability could favor one manufacturer over 

another that does not operate under similar market conditions).  Consequently, this definition 

avoids competitive distortions among California cement producers and concrete batch plants. 

                                                 
49

 See CARB Appendix J:  Allowance Allocation, at J-39. 

50
 See CSCME letter to Chairman Mary Nichols, June 7, 2010, at 1, 8-9.  Attached at Exhibit 20. 

51
 See CSCME letter to Chairman Mary Nichols, June 7, 2010, at 8.  Attached at Exhibit 20. 

52
 For a detailed discussion of issues associated with increasing SCM blending in California, see CSCME report 

prepared by Wescott, Robert et al., "Prospects for Expanding the Use of Supplementary Cementitious Materials in 
California," February 16, 2010.  Attached at Exhibit 18. 

53
 Id. 



 

15 

 

Furthermore, it is important to note that the cement metric combines multiple materials that are 

processed at different stages of the manufacturing process at different times.  This presents two 

practical challenges if the output metric was simply based on tons of cement sold in a given year: 

 Cement clinker may be manufactured at a facility in one year and ground with gypsum and 

limestone at the same facility in the subsequent year.  This creates the potential for a significant 

mismatch between a facility's reported GHG emissions, which are primarily associated with the 

manufacture of clinker, and its reported cement output — resulting in artificial year-to-year 

variability in GHG intensity metrics. 

 Cement clinker may be bought or sold, rather than being ground with gypsum or limestone at the 

producing facility.  If this is not taken into account, those facilities that sell clinker would have an 

artificially low output and those that purchase clinker would have an artificially high output.  This 

creates a perverse incentive to purchase imported clinker in order to lower GHG intensity metrics. 

To address these concerns, CARB has proposed to base the cement metric on the level of clinker 

production at a particular facility and adjusting it based on the average level of gypsum and limestone 

used in the cement shipped from that facility in the same year.  CSCME supports this approach as a 

sound and practical method for implementing a cement benchmark in a manner that avoids artificial 

variations in measured output and eliminates perverse incentives.  Furthermore, we recommend that 

the following formula be used to implement CARB's proposed approach: 

 

Where, 

O = cement output in a given compliance year 

P = clinker production in a given compliance year 

G = gypsum consumption (i.e., ground) in a given compliance year 

L = limestone consumption (i.e., ground) in a given compliance year 

C = clinker consumption (i.e., ground) in a given compliance year 

ii) CARB calculates allowance allocations using a lagging estimate of output, which will result 

in persistent and severe under-allocation to the cement industry 

Ideally, the level of output used to determine a facility’s allowance allocations in a given year would 

correspond precisely to the level of output that generated its emissions obligations in that year.  Under 

CARB’s proposed approach, however, facilities will be allocated allowances at the beginning of the 

compliance year based on an average level of output during previous years (e.g., 2008-2010),54 while 

                                                 
54

 See CARB Appendix J:  Allowance Allocation, at J-34. 
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their emissions obligations will correspond to their actual level of output during the compliance year 

(e.g., 2012).  CARB makes no effort to "true up" these values ex-post in order to bring allowance 

allocations and compliance obligations into alignment.55  A proposed “true up” approach is provided in 

Appendix C. 

CARB's approach will, at best, result in a significant mismatch in timing between the generation of 

compliance obligations and the receipt of allowances.  At worst, it will result in a persistent and severe 

under-allocation of allowances, especially within those industries that experience consistent output 

growth throughout the 2012-2020 timeframe.  This dynamic is inconsistent with the statutory 

requirements and particularly concerning in the context of the recent recession, which substantially 

depressed output in many California industries during 2008-2010.  The California cement industry was 

particularly hard-hit by the recession, with output falling by roughly half, and it is reasonable to expect 

that output will increase substantially throughout the 2012-2020 timeframe. 

Indeed, as demonstrated in Appendix D, CSCME estimates that CARB’s proposed approach is likely to 

result in $669 million in compliance costs to the California cement industry during 2012-2020, as 

compared to $358 million under a true-up method.  Put differently, it is estimated that CARB’s practice 

of calculating allowance allocation using a lagging estimate of output is likely to almost double the 

cement industry’s compliance costs under AB 32.  Looking across all three of the cement consumption 

scenarios examined, it is estimated that California cement manufacturers would receive allowances for 

60-80 percent of their emissions under CARB’s lagged output methodology during the vast majority of 

years.  This stands in stark contrast to the effective allocation rate under a true-up method, which 

results in cement manufacturers receiving allowances equal to 90 percent of their direct emissions in 

2012 and declining to 82.5 percent in 2020. 

B. The Benchmark Factor 

As identified by CARB, several issues must be considered when constructing a product-based benchmark: 

(1) product output units, (2) the stringency of the benchmark, (3) the scope of emissions, and (4) the 

data sample.56  As described above, CSCME agrees with CARB that "cement" is the appropriate product 

output unit for the cement industry.  The following sections discuss our concerns regarding the other 

three elements. 

i) CARB's lowering of the benchmark for all industries is arbitrary, inequitable, and 

undermines its efforts to minimize leakage 

A critical decision in the construction of a benchmark is determining its stringency.  In its staff report, 

CARB states that “*s+taff’s current thinking is that the targeted level of stringency would be created by 

                                                 
55

 A "true up" refers to the practice of allocating allowances at the beginning of a compliance year based on 
projected output and adjusting those allowances after the compliance year once actual output is known (i.e., data 
for the compliance year is reported and verified).  See also Appendix C. 

56
 See CARB Appendix J:  Allowance Allocation, at J-35. 
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evaluating each industrial sector’s emissions intensity during a historical base period and targeting the 

benchmark to allocate 90 percent of this level per unit product.”57  For a variety of reasons, CSCME 

strongly disagrees with this approach of applying a uniform 10 percent "discount" to industry averages 

in order to form benchmarks. 

First, the application of a 10 percent discount to construct the benchmark is in direct conflict with the 

AB 32 requirement to minimize leakage.58  The discount virtually guarantees that the majority of, if not 

all, facilities in an industry, regardless of leakage exposure, will be placed in a net negative financial 

position at the beginning of the program and will face incremental compliance costs not borne by 

importers.59  CARB’s approach directly contradicts its statements that it has “designed the regulation to 

minimize leakage by placing covered entities on an equal footing with their non-covered competitors 

(both those that are out-of-state, and those that are below the threshold for inclusion in the 

program)”60 and that its “method of allocation levels the playing field with out-of-state manufacturers,” 

given that this cannot, in fact, be the case from using CARB’s methodology.61  The magnitude and impact 

of these costs will be greater for more emissions-intensive industries, such as cement, and it will only 

grow as the cap adjustment factor declines.62   

Second, CARB suggests that the application of a 10 percent discount on an industry's average emissions 

intensity will result in a benchmark that is similar to "highly efficient, low-emitting facilities" in that 

sector.63  This assertion is at best imprecise and at worst totally without merit.  The extent to which the 

10 percent discount reflects highly efficient, low-emitting facilities will depend on the distribution of 

emissions intensities within a given industry.  For example, if there is a wide distribution of emissions 

intensities across facilities in a given industry, the 10 percent discount may result in slightly less than 50 

percent of production being placed below the benchmark.  If, however, there is a narrow distribution of 

emissions intensities across facilities in a given industry, the 10 percent discount may result in a 

benchmark that is well below the emissions intensity of even the most efficient producer.  Simply put, 

the 10 percent discount ensures that less than 50 percent of production will be placed below the 

                                                 
57

 Id. 

58
 See CSCME letter to Susan Kennedy, October 20, 2010, at 2 (Stating that the proposed 10 percent discount is “an 

approach that counteracts effective leakage protection.”), attached at Exhibit 23; CSCME letter to Chairman Mary 
Nichols, October 20, 2010, at 2 (Stating that the “proposed benchmark effectively undermines the other . . . 
elements that are intended to provide effective leakage protection.”), attached at Exhibit 24.   

59
 See CSCME letter to Chairman Mary Nichols, October 20, 2010, at 2 (“The majority, if not all, cement producers 

will incur significant compliance costs that will not be faced by imports, placing domestic cement at a competitive 
market disadvantage within the first year of the program.”).  Attached at Exhibit 24. 

60
 CARB Statement of Reasons, at II-57. 

61 CARB Appendix O: Functional Equivalent Document, at 378. 

62
 Id. (Stating that “the imbalance in favor of imports will grow due to the combined effect of the unachievable 

benchmark factor multiplied by the reduction of the cap adjustment factor.”). 

63
 CARB Appendix J:  Allowance Allocation, at J-35. 
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benchmark, but it in no way ensures that it is either achievable or reflects the emissions intensity of 

highly efficient, low-emitting facilities. 

Third, CARB's staff report offers no explanation of why staff believes that the benchmark stringency 

should reflect the emissions intensity of highly efficient, low-emitting facilities within each sector, much 

less how this furthers the goal of leakage minimization or another goal.  CARB and other stakeholders 

have suggested that the discount will provide an "extra incentive" to abate.  This is simply incorrect.  As 

stated by EAAC, "the number of allowances a firm receives does not reduce incentives to abate 

emissions or to invest in new, low-emissions technologies."64  In contrast, the discount does influence 

the extent to which those incentives are positive (i.e., leakage reducing) or negative (i.e., leakage 

enhancing).  Simply put, the application of a 10 percent discount does not increase the incentive to 

abate, but it does enhance the risk of leakage in highly exposed industries. 

Fourth, CARB's staff report provides no reasoned justification for why staff believes that 10 percent, in 

particular, is an appropriate level or even necessary.65  It provides no insights into CARB’s considerations 

when selecting the 10 percent value and presents no analysis demonstrating how it was calculated — 

suggesting that the number is unsupported and completely arbitrary.  

Fifth, the application of the 10 percent discount from day one of the program is inconsistent with CARB’s 

repeated statements that the allocation of allowances is intended to provide a transitional adjustment 

for leakage exposed industries.66  By using an arbitrary number and applying it equally to all industries 

regardless of leakage exposure, CARB is guaranteeing that highly vulnerable industrial sectors, in 

particular cement, will immediately be subject to compliance costs, without any corresponding measure 

to ensure that the cost burden is shared by imports and without any analysis to show that such an 

immediate shock will not cause irreversible damage from the outset of the program.  Rather than 

adopting a precautionary approach, CARB simply assumes that leakage will not occur, without any basis 

for its assumption. 

ii) CARB’s failure to include indirect emissions in the benchmark is likely to significantly 

increase the risk of leakage 

Another critical decision in the construction of an industry benchmark is the scope of emissions included 

in the numerator — in particular, the decision to include or exclude indirect emissions.  As recognized by 

CARB in the staff report, the risk of emissions leakage is a function of the net increase in total policy-

                                                 
64

 Economic & Allocation Advisory Committee (March 2010).  "Allocating Emissions Allowances Under a California 
Cap-and-Trade Program: Recommendations to the California Air Resources Board and California Environmental 
Protection Agency from the Economic and Allocation Advisory Committee"  at 14. 

65
 See CARB Appendix J:  Allowance Allocation, at J-35. 

66
 See CARB Initial Statement of Reasons at II-24, II-26, II-27, II-29; CARB Appendix J:  Allowance Allocation, at J-18, 

J-19, and J-24. 
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related costs, including the costs associated with direct and indirect emissions.67  The impacts associated 

with a unit increase in indirect costs, including those from electricity, are indistinguishable from a unit 

increase in direct costs — both increase leakage.  Increases in electricity prices, in particular, are of 

paramount concern for many energy-intensive firms, including the cement industry.  Indeed, it is 

estimated that electricity prices represent 10 percent of total costs and 20 percent of variable costs for 

California cement facilities.68  Failure to offset these costs through policy design will result in increased 

leakage in cement and other industries.   

Despite these concerns, CARB proposes to exclude indirect emissions from the benchmark.  Rather, 

CARB envisions that leakage associated with indirect electricity emissions will be "reduced through 

compensation from distribution utilities that are given allowance value for the purpose of ratepayer 

protection.”69  In providing allowances to local distribution companies ("LDCs"), however, CARB imposes 

no requirements on the use of the associated value beyond the vague guidance that it be used "for the 

benefit of retail ratepayers."70  From the perspective of leakage-exposed industries, this approach is 

flawed on a variety of levels, is not adequately explained, and (in any event) does not comply with the 

statutory requirements: 

(1) There is significant uncertainty regarding if and to what extent exposed industries will receive 

allowance value from LDCs to help offset the costs associated with indirect emissions.  This 

uncertainty increases the risk of leakage, especially in those industries in which electricity costs 

constitute a significant share of variable costs. 

(2) Even if LDCs distribute allowance value to leakage-exposed industries, the efficient minimization of 

leakage and use of allowance value would require that this correspond to an industry's assessed 

leakage risk — that is, more exposed sectors receive greater levels of assistance than less exposed 

sectors.  Given that its allowance allocation program for direct emissions requires it to perform 

precisely such a function, CARB seems much better positioned to effectively and efficiently 

distribute the allowance value associated with indirect emissions according to each industry’s 

specific leakage risk. 

(3) CARB’s approach of allocating allowance value to LDCs is typically justified under the notion that it 

reduces administrative burden by avoiding the need to directly distribute allowance value to 

millions of individual residential and commercial consumers, who are not otherwise regulated as 

covered entities.  However, such reasoning fails to hold in the case of industrial consumers, who are 

directly regulated under the cap-and-trade program.   
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 This is directly recognized in CARB Appendix J:  Allowance Allocation, at Figure J-5 and indirectly recognized by 
the inclusion of indirect emissions when assessing each industry's leakage risk. 

68
 See Coito et al., “Case Study of the California Cement Industry” (2005) at  7, available at: 

http://www.escholarship.org/uc/item/96f9m6qf?display=all#page-1 (link last visited December 5, 2010). 

69
 See CARB Appendix J:  Allowance Allocation, at J-32. 
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 See CARB Initial Statement of Reasons at II-28. 



 

20 

 

The Waxman-Markey bill provides a model for overcoming these challenges and effectively addressing 

the leakage impacts associated with indirect emissions. Similar to CARB's Proposed Regulation, 

Waxman-Markey allocates allowances to the electric power sector and imposes few restrictions on 

specifically how that allowance value must be deployed.  Similar to CARB's Proposed Regulation, 

Waxman-Markey directly allocates allowances to leakage-exposed industries in the industrial sector for 

the purpose of leakage prevention according to an updating output-based benchmarking framework. 

Unlike CARB's Proposed Regulation, however, Waxman-Markey allocates allowances to leakage-exposed 

industries in the industrial sector to offset the costs associated with both their direct and indirect 

emissions.  

Specifically, Waxman-Markey calculates allowance allocation as the sum of two components:  

(1)  Direct Carbon Factor: The direct carbon factor is conceptually similar to CARB's approach in the 

Proposed Regulation — that is, the product of a facility-specific output metric and an industry-

specific per unit rate of allocation.  CARB expands on this concept in several respects, including 

reductions in the per unit rate of allocation via an industry-specific "assistance factor" and a uniform 

"cap adjustment factor". 

(2) Indirect Carbon Factor: The indirect carbon factor, which currently does not have a conceptual 

counterpart in CARB's Proposed Regulation, is calculated as the product of a facility's annual output 

(e.g., ton of cement) by its "electricity emissions intensity factor" (e.g., CO2-e per kWh) and an 

industry-specific "electricity efficiency factor" (kWh per ton of cement).  The result is similar to an 

updating output-based benchmarking system, both of which provide a reasonable basis for 

allocating allowances in a manner that preserves appropriate incentives to abate. 

Recognizing the potential for "double compensation" with respect to indirect emissions, Waxman-

Markey directs the Administrator to adjust a facility's indirect carbon factor to avoid compensating it for 

costs that were not incurred because allowances were used upstream to its benefit.  This adjustment 

could be performed by modifying a facility's "electricity emissions intensity factor" to reflect the GHG-

related costs that it incurred per the ratemaking process.  CARB could perform precisely such a function 

by requiring data from electric power distributors on the GHG intensity of electricity supplied and the 

distribution of GHG costs across ratepayer classes.  Such data could be provided by electric power 

distributors in an annual report as a requirement of receiving allowance allocations.  Through this 

approach, CARB would avoid actively inserting itself into the ratemaking process while also ensuring that 

each industry is treated in a manner consistent with both its realized indirect emissions costs and 

assessed leakage risk. 

iii) CARB unlawfully delegates its duty to minimize the leakage associated with indirect 

emissions to another state agency 

CARB’s delegation of the responsibility for regulating indirect emissions costs in leakage-exposed sectors 

to the California Public Utilities Commission (“PUC”) is unlawful because CARB has essentially abdicated 

its responsibility under AB 32 to minimize leakage in adopting regulations to reduce GHG emissions.  AB 
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32 directs CARB, not PUC, to “adopt greenhouse gas emission limits and emission reduction measures by 

regulation to achieve the maximum technologically feasible and cost-effective reductions in greenhouse 

gas emissions.”71  AB 32 further provides that in adopting those regulations, CARB must “to the extent 

feasible … minimize leakage” and consider many other factors.72  In contravention of that command, 

CARB has delegated its responsibility under AB 32 to minimize leakage to PUC, and it has done so 

without providing PUC with any direction as to how to achieve AB 32’s command.   

California courts have routinely held that state agencies may not delegate decision-making authority 

that has been specifically tasked to a particular agency.  “When the Legislature has made clear its intent 

that one public body or official is to exercise a specified discretionary power, the power is in the nature 

of a public trust and may not be exercised by others in the absence of statutory authorization.”73  

California courts “honor the important principle that the administrative body charged with responsibility 

for a particular determination must itself examine and ultimately decide the question.”74  This rule 

makes sense.  It promotes transparency and democratic accountability when an agency is tasked with 

making important decisions that have far-reaching economic and environmental consequences.  

Moreover, legislatures delegate decision-making authority to agencies possessing often highly-technical 

expertise in the subject matter being regulated.  Re-delegation of that authority to another agency or 

third party defeats the legislature’s purpose of invoking the original agency’s specialized expertise in 

making difficult policy determinations.75   

The California delegation doctrine is consistent with principles recognized and applied by federal 

courts.76  For example, it is well-established that a federal agency may not delegate its statutory 

responsibility to consider the environmental effects of its actions under the National Environmental 

Policy Act (“NEPA”) to another agency or other third party.77  Such a delegation is impermissible because 

Congress “did not establish environmental protection as an exclusive goal” in enacting NEPA.78  Instead, 
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 HSC § 38562(a). 
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 HSC § 38562(b)(2), (8).   
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 Coleman v. San Francisco, No. CPF-08-508129, 2009 WL 3070871, at *4 (Cal. App. 1st Dist. 2009) (collecting 

cases). 

74
 Voices of Wetlands v. California State Water Resources Control Bd., 69 Cal. Rptr. 3d 487, 525 (Cal. Ct. App. 2007) 

(emphasis added). 
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 See San Francisco Fire Fighters Local 798 v. San Francisco, 133 P.3d 1028, 1034 (Cal. 2006) (recognizing that 

judicial review of agency decisions is limited due, in part, to the legislative delegation of authority to the agency 
and the “expertise of the agency within its scope of authority”); Schwartz v. Poizner, 113 Cal. Rptr. 3d 610, 
616 (Cal. Ct. App. 2010) (same); Divers' Envtl. Conservation Org. v. State Water Res. Control Bd., 51 Cal.Rptr.3d 497, 
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 See Vineyard Area Citizens For Responsible Growth, Inc. v. Rancho Cordova, 150 P.3d 709, 717 (Cal. 2007) 

(holding, consistent with federal law, that agency action must be supported by substantial evidence). 
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 See e.g., Gerber v. Norton, 294 F.3d 173, 185-86 (D.C. Cir. 2002); Idaho v. I.C.C., 35 F.3d 585, 595-96, (D.C. Cir. 

1994); Calvert Cliffs' Coordinating Comm., Inc. v. U. S. Atomic Energy Comm’n, 449 F.2d 1109, 1122-23 (D.C. Cir. 
1971); Anacostia Watershed Soc. v. Babbitt, 871 F. Supp. 475, 483-84 (D.D.C. 1994). 
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“it desired a reordering of priorities, so that environmental costs and benefits will assume their proper 

place along with other considerations” and will be weighed by the agency taking the action against the 

important objectives of the action in question.79   

The same is true of AB 32, which purports to “achieve the maximum technologically feasible and cost-

effective reductions in greenhouse gas emissions” but also requires CARB, “to the extent feasible,” to 

minimize leakage and to consider myriad other factors in adopting regulations.80  Similarly, NEPA 

requires the agency to assess “the particular economic and technical benefits of planned action” and 

then to weigh those benefits “against the environmental costs,” considering “alternatives … that would 

affect the balance of values.”81  “The point” of this analysis “is to ensure that, with possible alterations, 

the optimally beneficial action is finally taken.”82   

The responsibility to conduct this balancing analysis, under NEPA or AB 32, cannot be delegated to 

another agency or third party.83  “Such agencies, without overall responsibility for the particular … action 

in question” will not, and indeed cannot, properly balance all of the factors that the statute, be it NEPA 

or AB 32, mandates be considered.84  Instead, “*t+he only agency in a position to make such a judgment 

is the agency with overall responsibility for the proposed … action — the agency to which NEPA [or AB32] 

is specifically directed.”85   

Moreover, even if a delegation of authority were permitted, CARB has not acted consistently with its 

statutory obligations because it has failed to provide any direction or guidance to PUC on how to 

exercise the authority that CARB has attempted to delegate.  CARB has thus not provided any 

assurances that the statutory requirements will be properly and successfully implemented.  The PUC 

does not have CARB’s regulatory expertise and cannot be expected to devise an emissions program to 

minimize leakage.  CARB’s delegation of authority is thus an abdication of responsibility and a failure to 

comply with the statutory command. 

iv) CARB uses a data sample for establishing benchmarks that does not fully recognize 

historic investments in GHG efficiency or fully reward early action 

Another critical issue in the construction of a benchmark is the choice of the data sample, including both 

the timeframe and the geographic scope.  In establishing the benchmark for the California cement 
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80
 HSC § 38562(b). 
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industry, CARB proposes to use California data from the 2009 Mandatory Reporting Rule (“MRR”).86  

CSCME strongly disagrees with this approach for several reasons. 

First, by using California data, the benchmark will not fully recognize historic investments that California 

cement manufacturers have made in GHG efficiency relative to their out-of-state competitors.  Indeed, 

the use of state data could effectively penalize the domestic cement industry if, as currently planned, 

California links its cap-and-trade program with other members of the Western Climate Initiative ("WCI") 

and such members fail to adopt California's benchmark when allocating allowances to their cement 

industries. 

Second, by using 2009 data, the benchmark will not fully reward early action that the California cement 

industry has taken since the adoption of AB 32.  CSCME strongly disagrees with CARB's characterization 

that early action entails reductions in GHG emission relative to one's peers.87  On the contrary, early 

action is a well established public policy principle intended to encourage reductions in GHG emissions 

after the adoption of legislation and prior to its implementation, irrespective of actions taken by others 

during this timeframe.  Although CARB's output-based benchmarking approach rewards those who have 

taken early actions relative to their peers, it fails to reward those who have taken early actions that were 

matched by their peers — that is, it effectively penalizes those who happen to operate within an 

industry that collectively pursued early actions.  To correct for this bias, CARB should, whenever possible, 

strive to establish benchmarks using data that pre-dates the adoption of AB 32. 

CSCME has provided CARB with comprehensive, complete, and high quality GHG emissions data for the 

national cement industry in 2006, which were collected by the Portland Cement Association based on 

the World Business Council for Sustainable Development protocols.  CARB has demonstrated confidence 

in this data source by relying on it to construct its historical emissions inventory. 

C. The Assistance Factor 

The assistance factor in the allocation formula is informed by CARB's assessment of each industry's 

leakage risk.  In performing this assessment, CARB evaluates each industry's GHG intensity and trade 

exposure, with the combination of these two factors determining an industry's designation as being at a 

"high", "medium", or "low" risk of leakage.88  Based on this assessment, CARB assigns each industry an 

assistance factor that corresponds to its leakage risk.   
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CSCME strongly supports the concept of differentiated assistance that is based on an objective 

assessment of each industry's leakage risk.  Indeed, we believe that effectively minimizing leakage 

requires that this concept be extended beyond the assistance factor and applied throughout the 

allowance allocation formula.89   

CSCME also agrees with CARB's assessment that the cement industry is at a high risk of leakage and that 

an assistance factor of 1.0 throughout the 2012-2020 timeframe is appropriate and necessary.90  

Nevertheless, CARB's leakage analysis can be improved in several respects to yield a more accurate and 

robust assessment of each industry's leakage risk.  Finally, we believe that such refinements will bring 

the cement industry's extreme leakage exposure into better focus and highlight the need to consider 

this extreme exposure in all aspects of the allowance allocation formula.       

i) CARB's approach to classifying industries based on relative GHG intensity lacks an 

appropriate measure of proportionality and scale 

The point-of-departure for CARB's leakage assessment is to identify and classify each industry's GHG 

emissions intensity.  As noted by CARB, emissions intensity serves as a proxy for compliance costs — 

that is, sectors with higher emissions intensities are likely to face higher compliance costs under the cap-

and-trade program.91  As also noted by CARB, leakage risk is likely to be continuously increasing in 

emissions intensity.92  Due to “the excess administrative burden and technical difficulties,” however, 

CARB asserts that allowances could not be distributed as a continuous function of emissions intensity.93  

Although CARB fails to identify the precise nature of the “excess administrative burden” and “technical 

difficulties,” it concludes that it is generally more convenient to establish discrete categories along the 

emissions intensity continuum.  

The accuracy and usefulness of establishing discrete categories depends critically on the selection of 

“thresholds” that define where one classification ends and another begins.  In performing this task, 

CARB relies solely on the identification of "natural break points" in emissions intensities.94  This is a 

useful step in the process of establishing thresholds, as it ensures that the difference between industries 

on either side of the threshold is sufficiently large to warrant differentiated treatment.  It is equally 

important, however, that the difference is not so large that the resulting classification grossly distorts 

the relative circumstances of the two industries.  Indeed, an usually large difference between two 
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 See CSCME letter to Susan Kennedy, October 20, 2010, at 2 (“As we discussed at the meeting, it is also important 
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industries might indicate that more than one break point is warranted or, stated differently, one or 

more (unpopulated) categories should be inserted between them to maintain a sense of proportionality.   

CARB's practice of relying solely on natural break points to establish GHG intensity thresholds presents 

precisely such a problem.  Specifically, CARB concludes that there is a natural break point between the 

GHG intensities of "Cement Manufacturing" (13,744 tons of CO2-e per million dollars of value added) 

and "Iron & Steel Mills" (4,148 tons of CO2-e per million dollars of value added).95  However, the 

difference in the GHG intensities of these two industries alone is 9,596 tons of CO2-e per million dollars 

of value added.  To put this into perspective, consider that this difference is more than twice as large as 

the entire range that defines the "medium" category (1,000-4,999 tons of CO2-e per million dollars of 

value added) and more than ten times larger than the range that defines the "low" category (100-999 

tons of CO2-e per million dollars of value added).   

As with any "data mining" exercise, the results produced from CARB's use of natural break points must 

be subjected to tests of reasonableness and consistency with the fundamental purpose of the exercise 

(i.e., accurately approximating the continuum of GHG intensities by defining a discrete set of categories).  

CARB's current classification system suggests that it did not subject its results to such scrutiny and 

indicates that CARB should insert at least one additional GHG intensity classification between the 

cement industry and the next most emissions-intensive industry, with the associated leakage assistance 

differentiated accordingly.96   

Ultimately, such an adjustment would add a sense of proportionality to CARB's current classification 

system while preserving its use of natural break points.  This would, in turn, enhance the accuracy of the 

classification system and enable CARB to better identify those industries that have a disproportionately 

higher exposure to GHG costs and, consequently, may require a more diligent, precautionary, and 

tailored approach to leakage minimization.  

ii) CARB substantially underestimates the trade intensity of the California cement industry 

and, by extension, misclassifies it as "moderately" trade exposed 

In assessing the risk of leakage, CARB analyzes, in addition to GHG intensity, the extent to which 

industrial sectors could pass through compliance costs based on the level of trade exposure (or intensity) 

for each industry.97  According to CARB's analysis, the trade intensity of the national cement industry, as 

measured by the volume of trade as a share of domestic consumption, is 16 percent — placing it within 
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CARB's "medium" trade intensity category. 98   This national trade intensity, however, severely 

underestimates the degree of import competition in California.99   

As a general matter, one might logically expect the California cement industry to be far more trade 

exposed than the national cement industry.100  Due to its low value to weight ratio, cement is rarely 

shipped significant distances by truck or rail, which substantially reduces the geographic scope and trade 

exposure for inland markets. 101  Cement, however, is relatively cheap to transport by water, which 

substantially expands the geographic scope and trade exposure of coastal markets, such as California.102  

This effect is amplified by the fact that California's location on the Pacific Ocean exposes it to imports 

from China, which produces more than 50 percent of the world's cement, is the world's largest cement 

exporter,103 and has excess capacity of approximately 600 million tons (or 160 times the peak imports of 

cement from China in 2006).104  

As demonstrated in Appendix E, which uses industry-specific data to adjust for deficiencies in CARB's 

methodology, the California cement industry’s average trade intensity (41 percent) is estimated to be 

almost twice as high as the U.S. cement industry’s trade intensity (23 percent) when measured on an 

"apples-to-apples" basis.  Specifically, the California cement industry's trade intensity during 2003-2008 

is estimated to be approximately 41 percent — more than twice as high as CARB’s assessment of its 

trade intensity (16 percent) and well beyond CARB's "high" threshold (19 percent).  Although the 

uniqueness of the data may preclude CARB from performing a similar analysis on all other industries, 

CARB cannot ignore this clear and convincing evidence when assessing the cement industry's trade 

exposure, especially given the acknowledged limitations of its current approach.   
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iii) CARB ignores critical qualitative evidence in determining the trade exposure of the 

California cement industry, including nearly two decades of antidumping rulings 

CSCME supports the use of trade exposure metrics in evaluating cost pass-through ability.105  As CARB 

has noted, trade exposure is an imperfect indicator of cost pass-through ability.  Nonetheless, its flaws 

are only exceeded by the practical limitations and technical challenges associated with all other 

potential metrics.  Accordingly, to satisfy the requirements of AB 32, it is important that trade exposure 

data be supplemented with credible and compelling qualitative evidence where appropriate.106   

Consistent with this principle, we note that the California cement industry's extreme vulnerability to 

imports is evidenced by nearly two decades of antidumping rulings by the ITC.107  In support of these 

rulings, economists at the ITC analyze public and confidential firm-level data on price, market share, and 

profit — precisely the information that CARB would need to make a complete and accurate assessment 

of cost pass through ability.  Again, it would be unreasonable for CARB to ignore this evidence in its 

assessment of the cement industry's trade exposure, especially given the known limitations of its 

current approach. 

As explained in detail in the attached Appendix B, the ITC has pointed to several conditions that 

contribute to the particular vulnerability of the California cement industry to injury by imports.  

Specifically, it found that: 

 The cement industry is ”highly capital intensive,”108   

 High fixed costs in the cement industry “provide significant incentive to the Japanese producers to 

sell their additional excess product even at low costs in order to meet their fixed costs,”109 

 Cement imports benefit from the fact that cement is “a fungible product, with domestically 

produced product and imported product being readily interchangeable”110 and, as a result, “price is 

an important factor in purchasing decision.”111   
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 As a result of the relatively low value-to-weight ratio of cement and the limitation this places on 

shipments over land, “the market for cement tends to be regional in nature.”112   

 The California cement industry’s significant vulnerability to imports results from the fact that if “the 

import market share is significant, this substitution effect tends to lower domestic prices as 

domestic producers reduce their own prices to meet import competition, in an effort to maintain 

sales volume and market share.”113 

Furthermore, it is important to recognize that, as a direct consequence of the above mentioned ITC 

rulings, substantial import duties were imposed on several major trading partners, including Mexico and 

Japan.  As a result, historical trade exposure data on the national, regional, and state levels are likely to 

understate the true vulnerability of the California cement industry going forward. 

Finally, it is important to acknowledge that, regardless of an industry's existing trade exposure, the 

imposition of carbon prices has the potential to fundamentally restructure international trading patterns.  

This is particularly true for emissions-intensive industries, such as cement, where total carbon costs 

exposure under reasonable allowance price assumptions could very easily be upwards of 40 percent of 

value added. 

iv) Given the weight of both quantitative and qualitative evidence, CARB should reclassify 

the California cement industry as "highly trade exposed" 

In summary, the weight of both quantitative and qualitative evidence conclusively demonstrates that 

the California cement industry has a high trade exposure, faces a high degree of competition from 

unregulated entities, and has extremely limited cost pass-through ability.114  Accordingly, CSCME 

recommends that CARB incorporate this evidence into its determination of the cement industry's trade 

exposure and place it within the "highly" trade exposure category.  Although CARB has already 

designated the cement industry as "highly" leakage exposed, such a designation does not account for 

the fact that the cement industry’s leakage risk is far beyond that of any other California industry’s 

assessed risk.  In short, the combination of high trade intensity and high GHG intensity creates an 
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extremely high risk of leakage for the California cement industry and justifies additional measures to 

minimize leakage in implementing AB 32. 

D. The Cap Adjustment Factor 

The cap adjustment factor is designed to reduce the per-unit allowance allocation rate to industrial 

sources in concert with the overall decline in the cap.  Specifically, CARB has proposed a cap adjustment 

factor that declines in equal increments from 1.0 in 2012 to 0.85 in 2020.  With respect to the cement 

industry, however, CARB has also proposed a differentiated cap adjustment factor due to the presence 

of significant process emissions that cannot be directly reduced or abated.  The differentiated cap 

adjustment factor for the cement industry declines in equal increments from 1.0 in 2012 to 0.925 in 

2020. 

i) The concept of a cap adjustment factor is fundamentally incompatible with CARB's 

mandate to minimize leakage to the extent feasible 

As stated in previous comment letters,115 the concept of a cap adjustment factor is fundamentally 

incompatible with CARB's mandate to minimize leakage to the extent feasible.  By reducing the per-unit 

allowance allocation rate for all industries, regardless of their assessed leakage risk, the cap adjustment 

factor unnecessarily and arbitrarily exposes industrial sources to net compliance costs that will not be 

faced by unregulated competitors.  In public workshops and other venues, CARB has expressed the view 

that the cap adjustment factor represents the "equity" portion of the allocation formula.  Although a 

uniform cap adjustment factor undoubtedly treats all industries equally, it fails to treat them equitably 

or appropriately given AB 32’s mandate by virtue of not reflecting their assessed leakage risk or ability to 

pursue cost-effective abatement opportunities.116  It is exceedingly difficult to envision how this 

approach is compatible with the objective of minimizing leakage. 

ii) In the event that CARB does not eliminate the cap adjustment factor, a differentiated cap 

adjustment factor for the cement industry is justified 

Alternatively, if CARB does not eliminate the cap adjustment factor from the allowance allocation 

framework, CSCME strongly supports the modified cap adjustment factor for the cement industry.  As 

previously mentioned, approximately 59 percent of the California cement industry's direct GHG 

emissions are process emissions, which are technically infeasible to directly reduce in the absence of 

carbon capture and sequestration technology.117  The cement industry would need to decrease fuel-
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related emissions at more than twice the rate of virtually all other industries in order to “keep pace” 

with a uniform cap adjustment factor, avoid substantial carbon costs, and reduce the risk of leakage.    

CARB has appropriately and justifiably modified the cap adjustment factor for the cement industry to 

reflect the fact that process emissions limit the scope of its technologically-feasible and cost-effective 

abatement opportunities.  As a technical matter, however, CARB's proposed cap adjustment factor does 

not reflect this limited scope as precisely as it might.  Rather than simply reducing the decline by half, 

CARB should calculate the cap adjustment factor as a weighted average between process emissions and 

combustion emissions, with the former receiving a factor of 1.0 and the latter receiving a factor equal to 

the general cap adjustment for that year.  With this small revision, the cement industry's cap adjustment 

factor values would more precisely conform to the underlying policy rationale.  

E. The Cumulative Impact Of Factors 

Ultimately, the extent to which CARB's proposed approach minimizes leakage will depend on the 

cumulative impact of the four components discussed above.  CARB's proposed approach virtually 

guarantees that every industry, regardless of its leakage exposure, will immediately be placed at a 

competitive disadvantage, with the magnitude corresponding to at least 10 percent of its GHG 

compliance obligations.  This cost disadvantage could, however, be substantially larger depending on 

the extent to which indirect emissions costs are reduced through compensation from distribution 

utilities — a policy mechanism that remains largely undefined in the proposed regulation.   

For the cement industry, the proposed regulation could result in an immediate competitive 

disadvantage to imports equal to as much as 16 percent of its GHG compliance obligations.  CSCME is 

confident that such a disadvantage would result in the immediate displacement of domestic production 

by imported product from unregulated competitors — resulting in a net increase in global GHG 

emissions.  Ultimately, such compliance costs will result in a shift of consumption to imported cement, 

which faces no AB 32 emissions reduction costs and is more emissions-intensive than California-

produced cement.118  The consequence will be a textbook policy failure marked by an increase in global 

GHG emissions, the decimation of the California cement industry, and the decline of the local 

communities that depend on it as a source of jobs and income.119 

The fact that CARB's proposed approach will impose costs on California cement producers that will not 

be faced by importers is beyond question.  To the extent that CARB believes that this approach is 

consistent with the mandate to minimize leakage, it is logical to presume that staff believes that such 

costs are insufficient to induce leakage.  As demonstrated in Appendix F, however, CARB's economic 
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analysis does not evaluate the leakage impacts of AB 32 in any manner — a glaring omission that has 

been criticized by several policy experts and economists, including those on the Economic & Allocation 

Advisory Committee (“EAAC”).120   In the absence of such analysis, CARB cannot confidently or 

convincingly state that its proposed approach is consistent with its mandate to minimize leakage to the 

extent feasible.121 

VI. OTHER ISSUES 

A. Monitoring Leakage 

As stated in various comments to CARB, CARB’s cap-and-trade program should cover imported cement 

as of January 1, 2012 in order to minimize leakage and ensure that climate change objectives of AB 32 

are not undermined.  At this point, it is unclear whether CARB will move forward with extending 

obligations under AB 32 to imported cement.   

In its Statement of Reasons, CARB states that it will monitor the leakage situation and will “examine” 

mechanisms such as a border adjustment or changes to the allowance distribution system should it find 

that leakage is occurring.122  CARB, however, does not detail how it will conduct such monitoring.  In 

addition, CARB does not incorporate any placeholder for such a program into the regulation itself. 

CSCME urges CARB to direct staff to develop a specific provision in the text of the Proposed Regulation 

or in a related rulemaking that develops an effective monitoring mechanism with specific triggers for the 

adjustment of the current approach to minimizing leakage in the event initial indicators show that 

leakage is occurring.  It is critical that any monitoring mechanism provide for immediate intervention to 

respond to indications that leakage is occurring.  For a capital intensive industry like cement, any delay 

in adjusting the program to address leakage will cause irreversible damage that cannot be remedied 

with a border adjustment or other measure imposed “after-the-fact” when market share has been 

seriously eroded and recovery is no longer feasible. 

CSCME will continue to work with CARB on the development of an appropriate border adjustment and, 

in any event, urges CARB to work cooperatively with industry to develop a monitoring mechanism that 

can be incorporated into the regulations or other appropriate instrument. 

B. Due Process 

CSCME objects to the prejudicial manner in which CARB both established the comment period for the 

Proposed Regulation and scheduled the concomitant CARB meeting for its adoption.  CARB stated that 

                                                 
120

 See CARB Appendix N:  Leakage Analysis. 

121
 See CSCME letter to Chairman Mary Nichols, October 20, 2010, at 2 (“The 10% discount factor is arbitrary and 

bears no relation to the cement industry’s assessed leakage risk or its constraints (e.g., the presence of substantial 
and irreducible process emissions) in attaining such a target through technologically-feasible and cost-effective 
abatement options).  Attached at Exhibit 24. 

122
 CARB Initial Statement of Reasons at II-58. 
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comments will be accepted through December 15 at noon, and that the public hearing to consider 

adoption of the Proposed Regulation will begin less than 24 hours later, at 9:00 a.m. on December 16.  It 

is well-settled that “*o+ne purpose of the *Administrative Procedure Act+ is to ensure that those persons 

or entities whom a regulation will affect have a voice in its creation.”123  The schedule CARB set forth 

virtually ensures that neither CARB members nor staff will have the opportunity to review all submitted 

comments prior to the hearing.  Based upon the volume and complexity of the Proposed Regulation and 

supporting documentation, CARB’s approach violates fundamental due process principles and is 

inconsistent with the California Administrative Procedure Act (“APA”). 

The APA requires a state agency to publish the date “by which comments submitted in writing must be 

received . . . in order for them to be considered by the state agency before it adopts amends, or repeals 

a regulation.”124  To the extent CARB members and staff will not be able to consider all comments prior 

to the December 16 meeting, CARB’s promulgation of its Proposed Regulation would not be in 

substantial compliance with the APA and thus would have no legal effect.125  Again, it is worth noting 

that the schedule CARB has laid out allows fewer than 24 hours for consideration of comments that are 

filed on its December 15 deadline.  In State Water Resources Control Board v. Office of Administrative 

Law, a California Court of Appeal found that 15 days, although a short period of time to consider 

comments from interested parties, was not so short as to render the task impossible.126  In contrast, it is 

impossible for CARB to give adequate consideration in one afternoon to comments on a proposed 

regulation that will affect virtually every sector of the California economy. 

VII. CSCME RECOMMENDS THE FOLLOWING FEASIBLE MODIFICATIONS THAT WILL REDUCE LEAKAGE 

BEYOND LEVELS ACHIEVED BY THE PROPOSED REGULATION 

 Recommendation #1: Implement An Incremental Border Adjustment That Imposes Obligations On 

Imported Cement That Are Comparable To Those Placed On Domestic Manufacturers 

 Recommendation #2: Revise The Output Factor So That Allowance Allocations And Compliance 

Obligations Are Based On The Same Level Of Output 

 Recommendation #3: Establish Benchmarks Based Solely On The Average GHG Intensity Of Each 

Industry Or Product 

 Recommendation #4: Allocate Allowances Directly To Leakage-Exposed Industries To Offset The 

Costs Associated With Higher Electricity Prices 

                                                 
123

 Tidewater Marine Western, Inc. v. Bradshaw, 927 P.2d 296, 303 (Cal. 1996); see also Armistead v. State Pers. 
Bd., 583 P.2d 744, 747 (Cal. 1978). 

124
 Gov’t Code § 11346.5(a)(15).   

125
 Grier v. Kizer, 268 Cal. Rptr. 244, 249 (Cal. Ct. App. 1990) (citing Armistead for the proposition that a regulation 

lacks legal effect unless it was enacted in substantial compliance with the APA). 

126
 State Water Res. Bd. v. Office of Admin. Law, 16 Cal. Rptr. 2d 25, 30 (Cal. Ct. App. 1993). 
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 Recommendation #5: To The Extent Feasible, Establish Benchmarks Using Data That Pre-Date The 

Adoption Of AB 32. 

 Recommendation #6: Eliminate The Cap Adjustment Factor For Those Industries Deemed To Be 

Highly Exposed To Leakage    

VIII. CONCLUSION 

AB 32 directs CARB to design all GHG emissions-reduction measures, including a cap-and-trade program, 

in a manner that minimizes leakage to the extent feasible.  The Legislature's requirement to minimize 

leakage is underpinned by the compelling rationale that GHGs are a global pollutant and, therefore, 

regulations that result in the displacement of GHG emissions, rather than their net reduction, will simply 

serve to undermine the primary policy objective (i.e., reducing global concentrations of GHG emissions 

in the atmosphere).   

The risk of leakage is particularly high in the California cement industry.  This risk is not hypothetical — it 

is supported by a preponderance of both quantitative and qualitative evidence demonstrating that the 

cement industry has a unique combination of known risk factors, including an extraordinarily high GHG 

intensity, a lack of cost-effective abatement opportunities, significant competition from out-of-state 

competitors, and a substantially smaller GHG footprint relative to imports.  This extreme risk requires, 

consistent with AB 32’s statutory mandate, that the California cement industry receive a more diligent, 

precautionary, and tailored approach to minimizing leakage than that applied to other industries.  

Despite its statutory requirement, the compelling public policy rationale that underpins it, and the clear 

threat of leakage in the California cement industry, CARB has a proposed a cap-and-trade program that 

fails to minimize leakage to the extent feasible, as summarized below: 

 The proposed cap-and-trade program fails to minimize leakage, because it exposes facilities within 

vulnerable industries in general and the cement industry in particular to costs that are not imposed 

on out-of-state competitors. 

 The proposed cap-and-trade program does not minimize leakage “to the extent feasible,” because 

there are alternative policies that CARB is administratively, technically, and legally capable of 

implementing that will reduce the risk of leakage beyond the level achieved by the proposed 

approach. 

 CARB has dismissed these alternative policies without justification. 

 CARB has not revealed any analysis or otherwise substantiated its assertion that the proposed 

regulation minimizes leakage to the extent feasible.  

 CARB has employed an inadequate process in several respects, including a lack of due process, an 

impermissible delegation of CARB’s responsibility to minimize leakage from indirect emissions, and a 

failure to establish an effective mechanism for monitoring leakage. 
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No legitimate purpose can be served by placing the highly leakage exposed cement industry at a 

competitive disadvantage to unregulated imports.  Accordingly, in light of these comments, CSCME 

encourages you to revise the Proposed Regulation both to meet the statutory requirement to minimize 

leakage and to avoid engaging California in the self-defeating exercise of merely displacing, rather than 

reducing, global GHG emissions while imperiling the state's cement industry and the local communities 

that rely on it as a source of jobs and income. 
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December 14, 2010 

Memorandum for the Coalition for Sustainable Cement Manufacturing & Environment 

From: Keybridge Research, Dr. Robert F. Wescott & Mark W. McNulty  

Subject:  Critique of CARB’s Compliance Pathway Analysis   

I. Introduction 

As part of its efforts to implement a reasonable and effective cap on California emissions, CARB 

has attempted to project likely emissions reductions and abatement strategies for those 

industries regulated under AB 32.  Ideally, these abatement projections would be based on 

dynamic macroeconomic modeling and detailed industry data, given that assumptions 

regarding industries’ compliance pathways and achievable emissions reductions are used to 

justify the cap’s level and its rate of decline throughout the policy period.  

However, CARB’s forecasts regarding feasible industrial abatement strategies and emissions 

reductions are not based on reasonable or verifiable assumptions.  Instead, CARB relies on the 

simplistic assumption that output, among other industry characteristics, remains unchanged from 

2006 levels over the next decade.   

Even assuming that industry demand and output do in fact remain constant at 2006 levels 

through 2020, CARB’s analysis makes other questionable assumptions regarding the cement 

industry’s abatement potential.  Specifically, its compliance pathway analysis concludes that 

90% of the industry’s emissions reductions will come from just two sources: increased alternative 

fuel use and higher blending rates of supplementary cementitious materials (“SCMs”).1  

However, it is unlikely that these abatement strategies will provide the extensive emissions 

reductions CARB envisions, due to a variety of technological factors, consensus price estimates, 

and specific market characteristics that CARB’s analysis has failed to take into account.        

II. Abatement Strategy #1: Alternative Fuels  

CARB’s compliance pathway analysis suggests that alternative fuel use will play a major role in 

reducing cement industry emissions, based on projections that alternative fuels will present a 

feasible and affordable abatement opportunity.  CARB estimates that increased alternative fuel 

use will cost $36 per ton of CO2 avoided.  It is unclear how CARB derives this estimate, in part 

because they do not identify their key assumptions but also because the $36 per ton estimate 

represents a combination of estimates of multiple fuel switching strategies.  Some of these 

strategies have been shown to be far from cost-effective at reasonable carbon prices while 

others may be cost-effective even in the absence of carbon prices:  

                                                      
1 CARB estimates that the majority of the remaining emissions reduction potential is achieved by replacing all remaining 

long dry kilns with PH/PC kilns.  There is only one long dry kiln in California, which is currently not operating. 
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 An economy-wide study conducted by Stanford’s Precourt Institute and a cement 

industry specific study conducted by ENVIRON place the costs of fuel switching from 

coal or pet coke to natural gas well above $100 per ton of CO2 avoided.2,3  CARB's 

estimate of the costs associated with this particular strategy is unclear. Of the three 

sources that it lists as the basis for its assumptions, one is not publicly available, while the 

remaining two do not discuss the costs of fuel switching to natural gas. 

 On the other hand, fuel switching to biomass or waste tires may be cost-effective at 

reasonable carbon prices, but the viability of those strategies is highly dependent on the 

local availability of those fuels and on other environmental regulations.  Climate 

regulation is likely to drive higher demand -- and thus higher prices -- for the already 

limited sources of biomass fuels.  Additionally, the expanded use of other biofuels, such 

as sludge and waste tires, faces several non-market barriers, including environmental 

permitting processes that are often driven more by poorly informed public perceptions 

than by scientific fact.  Until such impediments are removed, CARB should not assume 

that these are feasible carbon mitigation strategies for the cement industry.4 

Even if one assumes, as CARB has, that these strategies are viable, it is still unclear how CARB 

arrived at its conclusion that this mix of strategies could be achieved for a net cost of $36 per ton 

of CO2 avoided.  The lack of specificity and transparency makes it impossible to determine how 

CARB derived its overall capital cost estimates.  Regarding fuel costs, CARB’s calculations imply 

that cement plants could lower their variable fuel costs by about $12 million per year by 

transitioning from the 2006 fuel mix to one in which 27% of the mix is shifted from coal, coke, and 

fuel oil to natural gas, tires, and biomass.  However, CARB’s estimated savings is highly 

dependent on its fuel price assumptions, which are also not enumerated in its analysis.   

Based on fuel price projections in the U.S. Energy Information Agency’s (“EIA”) 2010 Annual 

Energy Outlook – the most commonly used source of energy price forecasts – it is difficult to 

imagine a scenario in which such cost savings could be realized.  Specifically, the EIA projects 

that the price of natural gas will be roughly twice as high as the price of coal in 2020 (measured 

on a per Btu basis), indicating that fuel switching from coal or coke to natural gas would likely 

result in a cost increase, not cost savings.   

In order to achieve the savings projected by CARB, these additional costs would have to be 

more than offset by savings associated from switching to tires and biomass fuel.  According to 

the attached analysis, even if one assumes that biomass and tire derived fuels have no variable 

costs, CARB’s estimated net cost savings cannot be realized.5   

                                                      
2 Sweeney, James. A Cost-effectiveness Analysis of AB 32 Measures: Presentation at CARB Economic Analysis Technical 

Stakeholder Working Group Meeting on Cost Effectiveness of AB 32 Implementation. June 3, 2008 

3 ENVIRON International Corp. Technical Support Document: Fuel Switching from Coal to Natural Gas. August 22, 2008. 

4 This hurdle has been expressed on many occasions and acknowledged by CARB staff, including an October 28, 2008 

meeting between CARB staff and CSCME.   

5 U.S. EIA estimates the industrial price of biomass in California to have ranged from $2.50 to $2.80 per mmBtu in 2005-

2008. See State Energy Data System.  No publicly available data source could be found for the price of tires.  
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III. Abatement Strategy #2: Supplementary Cementitious Materials 

In addition to fuel switching, CARB assumes that an increased use of SCMs will account for 

almost half of the cement industry’s emissions savings over the next decade, via reduced 

cement clinker production.  However, several substantive issues with CARB’s assumptions and 

analysis suggest that its projections are either inaccurate or overly optimistic: 

 CARB mistakenly divides cement production (11.6 MMT) by industry emissions (10 MMT CO2e) 

to calculate the cement industry’s emissions intensity.  Given that the actual formula for 

emissions intensity is emissions divided by output, the cement industry’s emissions intensity 

should be 0.862 tons CO2e per ton cement, rather than CARB’s calculated 1.16 tons CO2e 

per ton cement.  CARB uses the incorrect 1.16 emissions intensity value in all subsequent 

calculations, invalidating many of its results and estimates.   

 CARB assumes that “there are no GHG emissions associated with SCM blending” (F-28) – an 

assumption that fails to recognize the considerable energy used to process and transport fly 

ash and other SCMs.  Transportation emissions could be significant, given that there are no 

local sources of SCMs in California.6 

 A more fundamental issue with CARB’s analysis is the extreme and unsubstantiated 

assumption that increased SCM usage will reduce domestic cement production on a one-

for-one basis.  CARB provides no justification as to why it assumes that SCMs totally displace 

domestic production, as opposed to cement imports or some mix of the two sources.  In the 

absence of specific evidence about this dynamic, a more reasonable approach would be 

to assume that increased SCM usage reduces the volume of both domestic cement 

production and cement imports in proportion to their existing or historic market shares.  In 

any event, CARB's assumption is likely to result in a significant overestimation of the in-state 

GHG reductions due to SCM substitution.    

IV. Conclusion 

CARB’s estimates of achievable, cost-effective emissions reduction opportunities in the cement 

sector rely on a key miscalculation and a number of highly questionable assumptions.  This has 

led to a significant overestimation of the industry’s potential to reduce GHG emissions.  A more 

careful analysis of the industry’s emissions reduction opportunities should be done and CARB 

should avoid basing critical GHG policy decisions on the conclusions of the current analysis.    

                                                      
6 Wescott et al. (2009) Prospects for Expanding the Use of Supplementary Cementitious Materials in California. 
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Appendix A: Fuel Switching Cost Analysis 

CARB estimates that California cement producers can reduce carbon emissions by switching 

from coal, pet coke, and fuel oil to natural gas, tires, and biomass, at a net cost of $36 per ton of 

CO2e avoided.  It is unclear how this estimate is derived as CARB’s analysis does not list most of 

its assumptions.  Two intermediate calculations that are included in the analysis are:  

 The annual capital costs of achieving this fuel mix are $32 million  

 The annual GHG reductions as a result of achieving this fuel mix total 550,000 tons CO2e 

Given these estimates, the annual capital costs per ton of CO2e avoided equal:  

$32,000,000 / 550,000 MTCO2e = $58.18 

In order to calculate a net cost of $36 per ton, it appears that CARB must be estimating fuel cost 

savings of $22.18 per ton of CO2e avoided.  

The analysis summarized in Table 1 uses the same fuel mix assumptions specified by CARB in 

order to estimate fuel cost differentials.  It assumes fossil fuel price projections from the EIA’s 2010 

Annual Energy Outlook and it varies the price of biofuels and tires because no fuel price 

projections were available for those fuels.  The analysis concludes the following: 

 If the cost biomass and tires are assumed to equal $2.80 per mmBtu, the average industrial 

price of biomass in California in 2008, then fuel costs are estimated to be $25.49 higher if the 

industry adopts the fuel mix assumed by CARB rather than the fuel mix used in 2006. 

 Under any biomass and tire derived fuel price assumptions above $1.20 per mmBtu, there 

would be no fuel cost savings.  Instead, fuel switching would lead to increased fuel costs.   

 Even when assuming no cost for biomass and tire derived fuels, this analysis estimates only 

$19.15 in fuel cost savings – less than the savings of $22.18 presumably estimated by CARB.   
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Source:  Keybridge Research Calculations.  Coal and natural gas price assumptions represent the 2020 projections for industrial energy prices in the Pacific Census Region as given in the U.S. 

Energy Information Administration’s 2010 Annual Energy Outlook.  Fuel Oil Prices were assumed to be equivalent to natural gas prices.  Fuel oil is used to start up some cement kilns.  Natural gas 

can be used as an alternative for this purpose and therefore it was assumed that fuel oil has the same price as natural gas.  Prices for the pet coke are not provided in the AEO and were 

instead derived from EIA’s Electric Power Monthly.  The current price estimate for pet coke used in the electric power sector in the Pacific Census Region was used but was assumed to grow in 

2010-2020 at the same rate as coal prices.  Kiln efficiency in both scenarios was assumed to be 3.89 mmBtu/ton of clinker, a number derived from the Portland Cement Association’s U.S. and 

Canadian Labor-Energy Input Survey 2009.   Emissions factors are from CARB GHG Emissions Inventory. 

Table 1. Alternative Analysis of Fuel Cost Savings

Price 
Emissions 

Factor 
Cost Emissions Cost Emissions vs. Coal vs. Coke

vs. Fuel 

Oil

Ton CO2/ Ton CO2/

Ton Clinker Ton Clinker 

Coal $3.24 0.093 $8.38 0.242 $6.29 0.182

Coke $2.31 0.102 $1.77 0.078 $0.90 0.040

Fuel Oil $7.76 0.079 $0.51 0.005 $0.00 0.000

Natural Gas $7.76 0.054 $1.96 0.014 $4.53 0.032 $115.90 $113.54 $0.00 

Tires $2.80 0.068 $0.59 0.014 $2.18 0.0531 -$17.60 $14.41 n/a 

Biomass $2.80 0 $0.02 0 $0.54 0 -$4.73 $4.80 n/a 

Total n/a n/a $13.23 0.353 $14.44 0.3059

Tires $1.20 0.068 $0.25 0.014 $0.93 0.0531 -$81.60 -$32.65 n/a 

Biomass $1.20 0 $0.01 0 $0.23 0 -$21.94 -$10.88 n/a 

Total n/a n/a $12.89 0.353 $12.89 0.3059

Tires $0.00 0.068 $0.00 0.014 $0.00 0.053 -$129.60 -$67.94 n/a 

Biomass $0.00 0 $0.00 0 $0.00 0 -$34.84 -$22.65 n/a 

Total n/a n/a $12.63 0.353 $11.72 0.306

$0.00

Scenario 3: Biomass and Tire Derived Fuel Prices Equal $0

-$19.36

$25.49

Abatment Cost of 

Fuel Switching 

$/Ton CO2 Avoided

Scenario 1: Biomass and Tire Derived Fuel Prices Equal 2008 Industrial Biomass Price for California

Scenario 2: Biomass and Tire Derived Fuel Prices Required for Breaking Even

Fuel-Switch Fuel Mix 

Energy Source 

$/mmBtu 
Ton CO2/ 

mmBtu 

$/Ton 

Clinker 

$/Ton 

Clinker 

Base Fuel Mix 
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December 14, 2010 

Memorandum for the Coalition for Sustainable Cement Manufacturing & Environment 

From: Keybridge Research, Dr. Robert F. Wescott & Mark W. McNulty  

Subject:  Distributing Output-Based Allowance According to a "True-Up" Method 

I. Introduction 

In its attempt to minimize leakage, CARB proposes to allocate allowances to leakage-exposed 

industries according to the formula: 

A = O x B x a x C 

Where: 

 A = the quantity of allowances received by an entity 

 O = an entity’s output 

 B = the benchmark, as defined by the average industry emissions intensity 

 a = the assistance factor, based on CARB’s assessment of an industry’s leakage exposure 

 C = the cap adjustment factor, which generally declines in concert with the overall cap 

A critical component of CARB’s proposed framework is a dynamically updating ―output factor‖.  

Ideally, the level of output used to determine a facility’s allowance allocations in a given year 

would correspond precisely to the level of output that generated its emissions obligations in that 

year.  Under CARB’s proposed approach, however, a facility’s allowance allocations are based 

on the average level of output from previous years (e.g., 2008-2010), while its emissions 

obligations are based on its actual level of output during the compliance year (e.g., 2012).  

Given the economic realities of the recent recession and reasonable expectations regarding 

future industry growth, this approach virtually guarantees that output-based allowances to the 

California cement industry will be persistently and severely under allocated.  The purpose of this 

note is to discuss a "true-up" method for bringing allowance allocations and emissions obligations 

in any given compliance year into alignment. 

II. Conceptual Overview 

As a point-of-departure, consider an approach in which CARB does not distribute output-based 

allowances at the beginning of a compliance period but, rather, distributes allowances once 

emissions and output are known (i.e., after mandatory reporting data is submitted).  In concept, 

CARB could distribute all allowances prior to the surrender deadline or, alternatively, 

simultaneously credit an entity’s allowances against its compliance obligations and distribute the 

residual, if any.  Although such an approach would ensure perfect alignment between 

allowance and obligations, it presents two distinct challenges: 
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(1) Market Liquidity: A significant portion of allowances associated with a particular compliance 

year will not be in active circulation during that year – effectively restricting the supply of 

allowances available for trading and reducing market liquidity. 

(2) Auction Uncertainty: Given that the ultimate amount of allocations to the industrial sector 

would be unknown during the compliance year, CARB would need to have some basis for 

determining the appropriate amount of allowances to auction.  This creates the risk that 

CARB could auction more allowances than appropriate during the compliance year, 

resulting in a deficit of budget year allowances when eventually distributing output-based 

allowances to industry. 

2.1 Addressing the Market Liquidity Problem: The True-Up Method 

One approach to resolving the market liquidity issue is to adopt a ―true-up‖ method.  In its pure 

form, a true-up method would consist of distributing allowances at the beginning of the 

compliance period based on a projection (the initial distribution) and requiring regulated entities 

to reconcile those balances once actual output and emissions are known (the final distribution).  

For example,  

 Consider a scenario in which a facility’s actual output was greater than its projected output 

– resulting in an under allocation of allowances in the initial distribution.  In such an instance, 

CARB would make a final distribution of allowances equal to the difference between the 

facility’s ―accrued allowances‖ and its ―initial distribution‖.  

 Alternatively, consider a scenario in which a facility’s actual output was less than its 

projected output – resulting in an over allocation of allowances in the initial distribution.  In 

such an instance, CARB would require the facility to surrender allowances equal to (1) its 

base compliance obligation (i.e., its actual emissions) plus (2) the difference between the 

facilities ―accrued allowances‖ and its ―initial distribution‖. 

Ultimately, by distributing allowances based on projections and reconciling balances once 

actual levels of output are known, the full true-up method has the potential to bring final 

allowance allocations and obligations into alignment while also minimizing the potential impact 

on market liquidity.  A critical question, however, is CARB’s ability to ―claw back‖ any excess 

allowances provided in the initial distribution (i.e., instances in which actual output is less than 

projected output) – an issue that may merit careful consideration from both a technical and 

legal perspective.  In the event that this is surmountable, the full true-up approach seems 

preferable. 

In the event that CARB’s ability to ―claw back‖ allowances proves to be insurmountable from a 

technical or legal perspective, however, CARB could consider a more incremental approach.  

Specifically, CARB could make initial distributions that correspond to some percentage of 

projected emissions.  In effect, CARB would be purposefully under allocating in the initial 

distribution with the expectation that it would only make upward adjustments in the final 

distribution – thereby avoiding any challenges associated with reclaiming excess allocations.  In 

implementing this approach, CARB could transfer the proportion of allowances withheld from 

the initial distribution to a special CARB account until actual output levels are verified and final 

distributions are executed.  
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Such an approach introduces a critical policy decision into the equation: What percentage of 

projected emissions should be distributed at the beginning of each compliance period?  To 

some extent, the ―right‖ percentage is an empirical matter.  For example, CARB might use the 

decline in California’s industrial output during the ―Great Recession‖ as a benchmark —  

reasoning that a more severe economic downturn during the policy timeframe is unlikely.  

Ultimately, such a decision is a risk management exercise that requires CARB to balance its 

concerns about market liquidity with its concerns about over allocating in the initial distribution. 

III. Addressing the Auction Uncertainty Problem: The Leakage Prevention Reserve 

Regardless of the true-up method employed, CARB will still face uncertainty with respect to 

determining the quantity of allowances available for auction during the compliance year.  In 

short, CARB cannot know precisely how many allowances to auction in a given year until it 

knows how many allowances must be dedicated to leakage prevention.  CARB can, however, 

manage this uncertainty. 

One approach to managing this uncertainty is to create an allowance reserve that would 

supplement the pool of allowances available for output-based allowances in the event that 

CARB underestimates industrial output in a given compliance year (i.e., overestimates the 

amount of allowances available for auction).  This reserve could be capitalized with a small 

fraction of allowances from the 2015-2020 timeframe.  Furthermore, the reserve could be 

incrementally unwound beginning in 2015, when the ―margin of error‖ in determining the 

amount of allowances available for auction decreases substantially. 

IV.  Conclusion 

The practice of allocating allowances based on a lagging measure of output virtually 

guarantees that output-based allowances to the California cement industry will be persistently 

and severely under allocated, especially in the early years of the program as the economy 

recovers.  CARB should consider several feasible policy measures to avoid such an outcome. In 

particular, a true-up method coupled with a reserve mechanism will enable CARB to better 

manage the risk and consequences associated with inaccurately projecting the amount of 

allowances available for auction.   
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December 14, 2010 

Memorandum for the Coalition for Sustainable Cement Manufacturing & Environment 

From: Keybridge Research, Dr. Robert F. Wescott & Mark W. McNulty  

Subject:  The Output Effect - Estimating Industry Output & Its Impact on Allowance Allocation   

I. Introduction 

In its attempt to minimize leakage, as mandated by AB 32, CARB proposes to allocate 

allowances to leakage-exposed industries according to the formula: 

A = O x B x a x C 

Where: 

 A = the quantity of allowances received by an entity 

 O = an entity’s output 

 B = the benchmark, as defined by the average industry emissions intensity 

 a = the assistance factor, based on CARB’s assessment of an industry’s leakage exposure 

 C = the cap adjustment factor, which generally declines in concert with the overall cap 

A critical component of CARB’s proposed framework is the dynamically updating “output 

factor”.  Ideally, the level of output used to determine a facility’s allowance allocations in a 

given year would correspond precisely to the level of output that generated emissions 

obligations in that year.  Under CARB’s proposed approach, however, a facility’s allowance 

allocations are based on the average level of output from previous years (e.g., 2008-2010), while 

its emissions obligations are based on its actual level of output during the compliance year (e.g., 

2012).  At best, CARB’s proposed approach is likely to result in a significant mismatch in timing 

between the generation of compliance obligations and the receipt of allowances.  At worst, it is 

likely to result in a persistent and severe under allocation of allowances, especially within those 

industries that experience consistent output growth throughout the 2012-2020 timeframe. 

The purpose of this analysis is to estimate the extent to which CARB’s proposed approach is likely 

to result in the under allocation of allowances to the California cement industry.  Specifically, it 

estimates allowance allocations to the industry under two approaches for determining output: 

(1) CARB’s proposed method and (2) a “true-up” method in which both obligations and 

allowances are assessed on the same level of output.   

Using the Portland Cement Association’s (“PCA”) most recent forecasts for California cement 

consumption and reasonable assumptions about other policy parameters, the analysis finds that 

CARB’s proposed approach is likely to result in $669 million in compliance costs to the California 

cement industry between 2012-2020, as compared to $358 million under a true-up method.  Put 

differently, it is estimated that CARB’s definition of output is likely to almost double the cement 

industry’s compliance costs under AB 32 – thereby exacerbating the cost disadvantage 

experienced by California producers and enhancing the risk of emissions leakage. 
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II. The CARB Method vs. The “True-Up” Method 

According to CARB’s proposed allocation framework, allowances are distributed based on a 

lagged output metric, while an entity’s emissions obligations are determined by its output in the 

current compliance year.  Specifically, CARB’s proposed output measure for the purpose of 

allowance allocation is a three-year moving average, with a one-year gap between the 

averaged three years and the compliance year.  For example, in compliance year 2012, 

emissions obligations will be associated with 2012 output, while allowances will be distributed to 

entities based on average output during 2008-2010.   

CARB’s lagged output metric is problematic for several reasons: 

 A lagged output metric will almost certainly result in under-allocation to regulated entities.  

Due to the economic impact of the severe 2008-2009 recession, output for virtually every 

industry during 2011-2018 will be higher than 2008-2010 levels.1   

 Using lagged output as a basis for allowance distribution arbitrarily penalizes those entities 

that experienced greater increases in output between 2010 and 2012. 

 Under-allocation will exacerbate the cost disadvantage to California producers and, 

therefore, undermine CARB’s efforts to stem leakage through the provision of allowances.  

Under the alternative method, CARB would allocate emissions allowances based on an 

industry’s actual output in the compliance year, as confirmed by verified mandatory reporting 

data.  Conceptually, this can be achieved through an ex-post “true-up” of allocations once 

more accurate output data becomes available2 – effectively allocating additional permits or 

taking back superfluous ones based on an entity’s verified output levels.3 

III. Methodology for Estimating Cost Impacts 

To demonstrate the cost disadvantage to California industries associated with CARB’s lagged 

output metric, this analysis uses the cement industry as an example, calculating its total direct 

compliance cost over the policy period based on: (1) CARB’s lagged output methodology and 

(2) the alternative “true-up” method.     

Specifically, the true-up method inserts an alternative output metric into CARB’s original 

allocation formula, such that the benchmark, assistance factor, and cap adjustment factor 

remain unchanged from CARB’s own analysis and assumptions.  Standardized assumptions 

across both approaches include: 

 Benchmark: 90% of the cement industry’s average GHG intensity in 2009, which is assumed 

to be 0.871.4   

                                                      
1 For example, current California demand for cement is over 60% lower than 2006 demand, and capacity utilization rates 

at California cement plants is averaging just 50%. 
2 It is important to note that data constraints are not a barrier in CARB implementing the “true-up” method.  Given that it 

is able to calculate emissions obligations for each year using annual Mandatory Reporting Data, CARB should also be 

able to obtain current output data to “true-up” allowance allocations prior to the surrender of allowances. 
3 CSCME is preparing a separate document that outlines how a true-up method might be implemented, including a 

more detailed discussion regarding the advantages and disadvantages of such an approach.  
4 This average GHG intensity in 2009 is based on unverified and incomplete data.  However, future revisions and additions 

to the data are not expected to significantly change this value or materially impact the conclusions of this analysis. 
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 Cap Adjustment: Declines from 1.0 in 2012 to 0.925 in 2020 

 Assistance Factor: 100% throughout the policy period, based on the cement industry’s high 

leakage exposure. 

This analysis makes four key assumptions regarding California cement industry and policy 

characteristics throughout the period: 

 There are no major capacity expansions or additions in the California cement industry during 

2012-2020. 

 The California cement industry captures the vast majority of the state’s cement consumption 

growth, though its share decreases rapidly as consumption approaches capacity.     

 The allowance price starts at $25 in 2012, and increases at a real annual rate of 5%.5   

 The California cement industry’s emissions intensity of 0.871 in 2009 remains constant 

throughout the forecast period. 

IV. Results 

In each of the three scenarios, it is estimated that cement companies would, on average, only 

receive allowances for 60-80% of their emissions under the CARB’s lagged output methodology 

(Figure 2). The industry would therefore have to pay for 20-40% of its emissions allowances, 

potentially exposing it to a greater risk of leakage.  However, according to the true-up method, 

California cement producers would receive allowances equal to 90% of their direct emissions in 

2012, declining to 82.5% in 2020.   

Assuming a carbon price of $25 in the baseline scenario, California cement producers would 

pay an additional $311 million during 2012-2020 under CARB’s lagged output calculation than 

they would under the true-up method (Figures 3 & 4).  In all three scenarios, CARB’s current 

approach to determining allowance allocation resulted in a far more significant under-

allocation of allowances than the true-up method.  Ultimately, the additional cost imposed by 

using a lagged output metric effectively doubles the compliance cost cement producers face 

over the forecast period and significantly reduces California producers’ competitiveness versus 

imported cement. 

 

 

 

 

 

                                                      
5 Sensitivity analysis indicates that alternative assumptions about allowance prices do not materially alter the primary 

conclusions of this analysis. 
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December 14, 2010 

Memorandum for the Coalition for Sustainable Cement Manufacturing & Environment 

From: Keybridge Research, Dr. Robert F. Wescott & Mark W. McNulty  

Subject: The California Cement Industry’s Trade Intensity  

I. Introduction 

In its efforts to comply with AB 32’s mandate to minimize leakage, CARB has developed a 

methodology to assess the risk of leakage in California’s manufacturing sector.  A key element of 

CARB's assessment is the calculation of each industry's trade intensity, which is combined with 

estimated GHG intensities to classify industries according to their relative leakage exposure (i.e., 

high, medium, low).  This classification then serves as the basis for assigning each industry an 

"assistance factor", which partially determines the level of leakage protection it will receive.  

Consequently, the accurate estimation of an industry's trade intensity is fundamental to the 

success or failure of CARB's overarching efforts to minimize leakage. 

Employing CARB's basic methodological framework, this analysis uses data from the U.S. 

Geological Survey to calculate trade intensities for both the U.S. and California cement 

industries.  The analysis finds that the California cement industry's average trade intensity is 

almost twice as high as the U.S. cement industry's trade intensity, using comparable data, and 

more than 2.5 times higher than the estimate that CARB uses in its leakage exposure assessment.  

Based on these results, the analysis concludes that:  

(1) The California cement industry is substantially more trade exposed than the U.S. industry, and 

(2) The California cement industry should be reclassified as ―highly trade intensive‖, as opposed 

to the ―moderately trade intensive‖ designation derived from CARB’s existing methodology.   

When considered in conjunction with the industry's extraordinarily high emissions intensity, such a 

designation suggests that the California cement industry is extremely vulnerable to the impacts 

of a state cap-and-trade program and, consequently, may merit a more customized approach 

to leakage minimization. 

II. CARB’s Trade Intensity Methodology 

CARB’s current methodology for calculating the trade intensity of California industries relies on 

national industry data to populate the formula: 

Trade Intensity = Trade Volume / Gross Shipments 

Where: 

 Trade Volume = Imports + Exports 

 Gross Shipments = Imports + Total Shipments1 

                                                      
1 Total Shipments is defined as goods shipped by domestic producers to both domestic consumers and foreign 

consumers (i.e., exports).  
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National trade and shipments data, reported in monetary values, is publicly available for all 

regulated California industries, which facilitates a standardized assessment of trade intensity and 

leakage exposure.  According to this methodology, CARB has assessed the California cement 

industry’s trade intensity as 16% — resulting in a ―medium‖ classification on its scale of relative 

trade exposure. 

However, in its own leakage analysis (Appendix K), CARB notes two important limitations to its 

methodology: 

 The use of national data assumes that trade volume and shipments for California industries 

mirror trade volume and shipments for national industries, which is not necessarily an 

appropriate assumption for all industries. 2  According to CARB: 

 “…the regional trade calculation represents a better approximation of the California market 

than do national data.” (K-21) 

 CARB’s use of monetary values is a less transparent and precise measure of trade volume 

and shipments than physical quantities.  Specifically, unknown price differences between 

imports, exports, and domestic shipments may artificially distort relative market shares — 

resulting in a fundamentally less "pure" measure of trade intensity than one based on 

physical quantities (e.g., tons of cement).  According to CARB: 

 “Instead of reporting imports and domestic production in terms of per unit price and 

quantity, federal agencies report them in terms of total value…Since per unit prices of 

domestic and foreign goods is [sic] not known, it is impossible to evaluate price differences 

between foreign and domestic firms or trade share as a ratio of quantities.” (K-18) 

III. Enhanced Methodology 

To address these limitations, this analysis calculates trade intensities for both the U.S. and 

California cement industries using data from the U.S. Geological Survey ("USGS") in order to utilize 

the most appropriate and accurate data available. 

The USGS provides state-level import and shipments data for the cement industry in its Annual 

Cement Yearbook, and state-level export data in its monthly California Letter Data report.  These 

California-specific and industry-specific data are used to populate CARB’s trade intensity 

formula and calculate the cement industry’s average trade intensity during the years 2003-2008, 

consistent with CARB’s original methodology.  Specifically,  

 Imports = Imports into California’s three customs districts 

 Exports = Shipments by California producers to adjoining states or other jurisdictions 

                                                      
2 CARB attempts to address the limitations of using national industry data by conducting a supplemental trade intensity 

analysis using regional trade and shipments data.  However, given that state-level shipments data for years 2003–2008 

are only available at an overly aggregated industry level, this analysis likely significantly misrepresents the trade intensity 

of several industries.  For example, CARB’s regional analysis uses the aggregate cement and concrete industry as a 

proxy for the cement industry, calculating its regional trade intensity at just 6%.  As a point of comparison, the trade 

intensity of the national cement and concrete industry is 5%, compared to CARB’s assessed national cement industry 

trade intensity of 16%.    
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 Total Shipments = Shipments by California producers into Northern and Southern California, 

as well as consumers in other jurisdictions 

IV. Results 

According to this analysis, the California cement industry’s trade intensity is 41% — almost twice 

as high as the U.S. cement industry’s trade intensity (23%) using comparable data.  Furthermore, 

the California industry's estimated trade intensity is more than 2.5 times higher than the measure 

used by CARB in its leakage exposure assessment, and well beyond the threshold of 19% that 

CARB has established to identify industries with a "high‖ trade exposure.  

V. Conclusion 

CARB’s use of national industry data in monetary values significantly misrepresents the California 

cement industry’s trade intensity, and potentially those of other industries within the state.  The 

use of state-level and industry-specific data, when available, is likely to enhance the accuracy 

of CARB’s trade intensity assessment and, therefore, ensure that California industries receive 

adequate leakage protection. 

In the case of the California cement industry, USGS shipment data confirms that the California 

cement industry’s historic trade intensity is substantially higher than that of the U.S. industry.  This 

result is consistent with the fact that the low value-to-weight ratio of cement makes it expensive 
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to ship by truck or rail but relatively affordable by water — suggesting that trade intensities in 

coastal markets, such as California, should be substantially higher than the U.S. industry average.  

This effect is only amplified by California's location on the Pacific coast, as it makes the state 

physically and economically accessible to imports from Asian nations, such as China, which is 

responsible for more than half of global cement production.       

Furthermore, the results indicate that the California cement industry’s trade intensity is well 

beyond CARB’s upper threshold, suggesting that the industry should be reclassified as ―highly 

trade intensive‖, as opposed to the ―moderately trade intensive‖ designation derived from 

CARB’s existing methodology.  When considered in conjunction with the industry's extraordinarily 

high emissions intensity, such a designation indicates that the California cement industry is 

extremely vulnerable to the impacts of a state cap-and-trade program and may merit a more 

customized approach to leakage minimization. 



Table 1. USGS California Cement Industry Trade & Shipments Data 

Destination 2003 2004 2005 2006 2007 2008

Northern California 4,792 5,169 5,525 4,891 4,199 3,252

Southern California 8,997 9,714 10,485 10,079 8,646 6,427

Nevada 1,212 1,467 1,652 1,697 1,315 1,102

Arizona 778 942 1,051 928 619 527

Other 106 112 129 189 122 843

Total 15,886 17,405 18,842 17,783 14,900 12,151

Source: United States Geological Survey, Annual Cement Yearbook & California Letter Data. 

Destination 2003 2004 2005 2006 2007 2008

Los Angeles 1,976 2,513 3,053 3,422 1,848 538

San Diego 466 678 717 720 407 13

San Francisco 1,033 1,728 2,363 2,800 988 371

Total 3,475 4,919 6,133 6,942 3,243 922

Source: United States Geological Survey, Annual Cement Yearbook

Shipments by CA Producers & Importers in California & Adjoining States

(1,000 Metric Tons Cement)

Imports into California Customs Districts

(1,000 Metric Tons Cement & Clinker)

 

Table 2. California Cement Industry Trade Intensity Calculations 

2003 2004 2005 2006 2007 2008

Total Shipments 12,411 12,486 12,709 10,841 11,657 11,229

Imports into CA 3,475 4,919 6,133 6,942 3,243 922

Exports from CA 2,097 2,522 2,832 2,813 2,055 2,472

Trade Volume (Imports + Exports) 5,572 7,441 8,965 9,755 5,298 3,394

Gross Shipments (Imports + Total Shipments) 15,886 17,405 18,842 17,783 14,900 12,151

CA Trade Intensity 35.1% 42.8% 47.6% 54.9% 35.6% 27.9%

Sources: United States Geological Survey, Annual Cement Yearbook & California Letter Data

Value

Average CA Cement Industry Trade Intensity (2003-2008) 41%

California Cement Industry Trade Intensity

(1,000 Metric Tons Cement)

Trade Exposure Metric
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December 14, 2010 

Memorandum for Coalition for Sustainable Cement Manufacturing & Environment 

From: Keybridge Research, Dr. Robert F. Wescott & Mark W. McNulty 

Subject:  Evaluation of the AB 32 Cap-and-Trade Economic Analysis 

I. Introduction 

To assess the range of effects on California’s industries, consumers, and macro economy of 

implementing AB 32, CARB has conducted an economic impact analysis of the proposed cap-

and-trade program, as outlined in Appendix N.  This critique highlights several major deficiencies 

in CARB’s assumptions and analytical approach, which call into question the accuracy of the 

study’s results and conclusions.  Three issues are particularly problematic to the study’s accuracy 

and credibility: (1) the study’s general lack of transparency, (2) CARB’s decision to use a static, 

as opposed to dynamic model, and (3) CARB’s failure to account for leakage in regulated 

entities. 

II. CARB’s analysis is based on non-transparent, internally inconsistent, and overly optimistic 

assumptions.  

Given that assumptions drive model outcomes, it is imperative that useful, robust modeling 

studies develop detailed, systematic, and verifiable inputs, providing clear documentation and 

underlying data for all assumptions.  While CARB’s high-level assumptions regarding total costs, 

investments, and avoided fuel costs are listed in the report, it does not provide nearly enough 

information to fully vet its input assumptions, or assess the accuracy of its results.  As noted by the 

Economic and Allocation Advisory Committee (―EAAC‖) in its March 2010 memo, for example, 

behavioral responses to energy prices – central to the entire study – lack sufficient explanation or 

verification. 

―This aspect of the modeling might be a particularly strong element.  

Unfortunately, however, the nature of this specification is left obscure.  Future 

work should expose the empirical basis of this specification and the relevant 

formulas.‖1   

Due to CARB’s overarching lack of transparency, justification for the following assumptions also 

remains unclear: 

 CARB’s micro-analysis assumes that California’s economic growth rate will be 2.4% in 2020 

(Table N-7).  It also assumes that California’s gross state product will grow by 35% during 2007-

2020. Although the analysis is not explicit about what would be required to achieve this 

cumulative growth, California’s economy would need to average 2.95% growth during 2010-

2020, given that actual growth in 2008 was just 0.4%, and 2009 growth was approximately -

2.5%.  However, if the state returns to its historical average annual growth rate of 3.7% (1998-

                                                      
1 Economic and Allocation Advisory Committee (2010). ―Comments on the ARB’s Updated Economic Impact Analysis.‖ 



 

2 

 

2008), the baseline level of emissions would be substantially higher — resulting in significantly 

higher allowances prices than projected.  Accordingly, the thinking behind CARB’s current 

growth assumptions should be more clearly articulated, and its analysis ―stress tested‖ 

against alternative economic growth scenarios. 

 Given the available data, CARB’s assumptions of transportation efficiency gains do not 

appear to be internally consistent.  In order for gasoline emissions to meet CARB’s 

expectations, the entire California vehicle fleet would need to improve its efficiency by 22% 

during 2012-2020.  In the absence of any supporting data or justification for these 

assumptions, it is unclear how such efficiency gains would be achieved.  In fact, CARB’s 

assumptions appear overly optimistic: 

o To achieve CARB's assumed efficiency gains, roughly 36% of vehicles in California would 

need to be replaced during 2012-2020, and the average new vehicle would need to be 

about 61% more efficient than today.  In contrast, only 4.5% of vehicles are currently 

scrapped each year2 and the Energy Information Agency’s (―EIA‖) 2010 Annual Energy 

Outlook (―AEO‖) projects that gasoline powered vehicles will achieve, on average, 

approximately 15% efficiency gains between 2012 and 2020. 

o Therefore, CARB’s implied transportation efficiency gains would need to be largely 

realized through a combination of (1) fewer miles driven for every dollar of GDP, and (2) 

replacement of existing vehicles with more fuel efficient vehicles, including hybrids and 

electric vehicles. 

o However, as EAAC points out, it may be unrealistic to assume that vehicle miles traveled 

decline to such an extent, particularly without associated costs.  Furthermore, a 2008 

Congressional Budget Office (―CBO‖) study, using data from California highways from 

2003-2006, found that drivers are relatively insensitive to changes in gasoline prices, in 

terms of miles driven and vehicle choice.3  Therefore, CARB’s estimated increase in 

gasoline prices of 4% - 8% may not have a significant impact on efficiency improvements 

via driver behavior. 

o Also, to the extent that conventional gasoline vehicles are replaced with alternative fuel 

vehicles, upfront cost to consumers would increase significantly, and it would be 

important for the ENERGY 2020 model to examine consumer decision parameters.   

 CARB’s analysis also implicitly assumes a 16% efficiency improvement for California 

petroleum refineries during 2012-2020, although no supporting data or justification is given for 

this projection. 

                                                      
2 http://climatenavigator.org/wiki/US_Motor_Vehicle_Technology 

3 U.S. Congressional Budget Office (2008). ―Effects of Gasoline Prices on Driving Behavior and Vehicle Markets.‖ 

http://www.cbo.gov/ftpdocs/88xx/doc8893/01-14-GasolinePrices.pdf 
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III. CARB’s analysis does not adequately capture the dynamic impacts associated with a cap-

and-trade system.4 

There are two general types of economic models:  

(1) Static models, which analyze only a snapshot in time, and  

(2) Dynamic models, which are able to show economic effects over time (usually annually)   

While static models can be instructive in particular applications, dynamic models tend to be 

better suited for analyzing scenarios in which multiple policy and economic factors evolve over 

time – such as a cap-and-trade system over a given policy period. 

CARB’s economic analysis was conducted using two economic models – ENERGY 2020, a 

microeconomic model for simulating the supply and demand of fuels, and E-DRAM, a static 

macroeconomic model that provides a snapshot of the California economy in 2020. 

Given the size and scope of the California economy and the dynamic nature of a cap-and-

trade program, the use of a static macroeconomic model results in a disconcerting lack of inter-

temporal analysis.  Specifically, 

 Because AB 32’s cap-and-trade program will be phased in over several stages, the impacts 

of the program will not be consistent through time.  Therefore, an analytical ―snapshot‖ of 

2020 is not necessarily indicative of the true economic impact of cap-and-trade on the 

California economy.  Conceivably, CARB’s analysis is merely showing a single point in time 

when the costs and benefits of cap-and-trade are relatively equal, but is not reflective of 

cumulative costs and benefits. 

 When analyzing long-term policies, the typical analytical approach is to calculate the 

cumulative impact over time, and discount future costs and benefits to present value.  This is 

the required analytical approach detailed by the U.S. Office of Management and Budget.5  

However, CARB's use of a static model precludes this type of approach. 

 Policy evaluations typically present a cost-benefit ratio or cost-effectiveness measure.  For 

example, AB 32’s cap-and-trade program could be compared to a revised policy that 

incorporates a border adjustment in order to reduce leakage.  However, the lack of inter-

temporal detail in CARB’s study does not allow for such an assessment. 

IV. CARB’s analysis fails to assess or otherwise account for the negative impacts associated with 

leakage.6 

It is generally accepted in the economic and environmental policy communities that unilateral 

cap-and-trade programs create the potential for economic and emissions leakage (i.e., a shift 

                                                      
4 Similar points were raised in a CSCME memo to CARB on October 14, 2008. 

5 U.S. Office of Management and Budget, Circular A-94. 

6 Similar points were raised in a CSCME memo to CARB on October 14, 2008. 
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in economic activity and its associated emissions to less regulated jurisdictions in response to 

GHG-reducing policies).  By raising the cost of production in California relative to other regions, 

AB 32’s cap-and-trade program may cause some industries, particularly those that are emissions 

intensive and trade exposed (―EITE‖), to experience a loss of market share and investment.  To 

the extent that leakage occurs, California could suffer significant negative economic impacts, 

including job loss and a diminished tax base.  For these reasons, any instructive and thorough 

economic analysis of a cap-and-trade program should include an in-depth discussion of 

leakage risk and its ramifications.  According to the Economic Policy Institute, 

―In an increasingly competitive global economy, it is necessary to account for the 

trade implications of any policy that could impose significant costs on firms 

producing traded goods… This trade impact occurs in large part because … 

carbon taxes assessed on domestically produced energy-intensive products are 

not assessed on competing goods produced elsewhere … As a result, … U.S. 

producers are burdened by a significant additional cost that foreign producers 

are not, resulting in lost market share … This problem is less pronounced in the 

results discussed here because … this policy package, unlike most previously 

modeled, includes a border adjustment of the carbon tax for fossil-fuel-producing 

and energy-intensive industries … This policy would help to keep the playing field 

level … so that U.S. producers are not subjected to undue erosion of market share 

by firms located in countries that do not employ a carbon charge.‖7   

However, despite the clear risk of leakage associated with AB 32’s cap-and-trade program and 

the significant impact that leakage would have on California’s economy, CARB’s economic 

impact study completely fails to incorporate leakage in its economic analysis.  In fact, the term 

―leakage‖ is only mentioned twice in Appendix N, and not in the context of quantitative 

analysis. Not only does CARB’s study lack rigorous quantitative analysis on the issue of leakage 

risk, it also fails to offer a qualitative discussion of leakage, which could, at the very least, 

indicate the potential magnitude of the associated economic and environmental losses. 

EAAC takes a similar view of CARB’s analysis in regards to its treatment of leakage.  In a March 

2010 memo titled, ―Comments on the CARB’s Updated Economic Impact Analysis,‖ it clearly 

articulates CARB’s failure to address the potentially significant problems of leakage: 

 “The ARB study did not attempt to measure leakage.  The models utilized are not 

equipped to capture how California policies might cause firms to alter behavior 

in ways that lead to leakage or reshuffling … Because it is not a focus of the 

present analysis, it is difficult to estimate exactly how significant these impacts 

might be.  However there is reason to believe they might be quite substantial.”8 

                                                      
7 Barrett, James P. and Hoerner, Andrew J. (2002) ―Clean Energy and Jobs: A comprehensive approach to climate 

change and energy policy.‖ Economic Policy Institute. 

8 Economic and Allocation Advisory Committee (2010). ―Comments on the ARB’s Updated Economic Impact Analysis.‖ 
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CARB’s failure to model, discuss, or even acknowledge the issue of leakage risk in its impact 

study of AB 32’s cap-and-trade program is troubling.  Not only does this produce incomplete 

and potentially inaccurate results regarding the economic impact to the California economy 

and specific industries, but it suggests that CARB may not fully understand or appreciate the 

impacts that its proposed regulations will have on leakage-exposed industries. 

V. Implementing four key recommendations could improve CARB’s economic analysis and 

facilitate a fuller understanding of the trade-offs associated with alternative policy choices. 

This critique has outlined several key weaknesses of CARB’s economic impact study that make it 

an insufficient and potentially inaccurate analysis of the effects of cap-and-trade on California’s 

economy.  Based on this and other reviews, the following critical steps are recommended to 

facilitate a more comprehensive study: 

(1) Utilize a dynamic model of California’s economy that includes a detailed domestic and 

international trade module.  Use of such a model would provide a platform for fully analyzing 

leakage and inter-temporal effects of AB 32’s cap-and-trade program. 

(2) Incorporate feedback from California’s private sector on the potential risk of leakage.  While 

economic models provide a framework for economic analysis, they are only as good as their 

inputs, and cannot replace specific-industry expertise.  Of course, input from the private 

sector should be verifiable and substantiated by empirical data. 

(3) Model policy alternatives to identify the tradeoffs between achieving stated policy 

objectives and minimizing economic loss.  For example, the analysis should provide a basis 

for considering the appropriateness and ideal size of complementary policies, such as  

alternative allowance allocation frameworks and border adjustments. 

(4) Provide a full account of the modeling assumptions.  Policy impact studies ideally should 

present data appendices and tables that clearly show the model’s inputs and justification 

for key assumptions. 
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