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COMMENTS of the Semiconductor industry association  
ON the California Air Resource board’s
DRAFT SCOPING PLAN for ab 32
August 11, 2008
I. INTRODUCTION

The Semiconductor Industry Association (“SIA”) submits these comments on the California Air Resources Board’s (“ARB” or “the Board”) June 2008 Climate Change Draft Scoping Plan (“Draft Scoping Plan”) and its Appendices published pursuant to the California Global Warming Solutions Act of 2006 (“AB 32”).
  Section 38560.5 requires ARB to promulgate a list of “discrete early action greenhouse gas reduction measures.”  California Health and Safety Code §38560.5(a).
  In October 2007, ARB approved a final list of early action measures.
  This list indicated ARB’s intent to regulate perfluorocarbon gases (PFCs) used in semiconductor manufacturing industry as a discrete early action measure.
In the months following ARB’s approval of the early action measures list, SIA has made several substantial information submissions to ARB and has been engaged in a working dialogue with ARB staff regarding the § 38560.5 regulation.
  Within the past month, ARB held a working group meeting at which it presented a July 18th preliminary concept document outlining the proposed form of the discrete early action measure for the semiconductor industry.
  This preliminary concept document described a performance standard-based regulatory approach whereby a PFC emissions limitation would apply on a per wafer production basis.  
SIA intends to communicate with ARB regarding the preliminary concept document in separate comments, and we are optimistic that we will be able to work with ARB staff to address our -- quite serious -- concerns.  In the meantime, SIA is submitting these comments today to address aspects the Draft Scoping Plan and its Appendices that discuss ARB’s plans for regulating the semiconductor industry.
II. pertinent background on the semiconductor                    industry’s longstanding commitment to                               voluntary  PFC EMISSION reductions
The semiconductor industry has a longstanding commitment to voluntary PFC emission reductions, as documented in a White Paper submitted by the SIA to ARB in May 2007.
  Since the introduction of PFCs after the ban on chlorofluorocarbons in the early 1990s, SIA member companies have recognized worldwide concern that PFCs have global warming potential and been involved in national and global partnerships to establish approaches for effective stewardship.  After engaging in dialogue with the U.S. Environmental Protection Agency (“EPA”) over a number of months, SIA members entered into a  1996 Memorandum of Understanding (“MOU”) under which the participating companies agreed to: (1) endeavor to reduce PFC emissions from U.S. semiconductor manufacturing operations; (2) share non-confidential information about technologies for reducing PFC emissions; (3) implement a comprehensive system for reporting their PFC emissions to EPA; and (4) undertake a research and development effort to determine whether it would be appropriate for the industry to set specific goals for PFC reduction.

About the time the 1996 MOU with EPA was being finalized, U.S. semiconductor manufacturers also entered into discussions with manufacturers worldwide, which led to the formation of the World Semiconductor Council (WSC) in 1996, of which the SIA is a member association.  In 1999, the WSC, whose member associations currently represent about 85% of the world’s semiconductor manufacturing capacity, established a voluntary global PFC emission reduction program with a goal of reducing absolute emissions to 10% below each association’s baseline emission level by the year 2010.  The WSC is currently on track to meet this goal.

In the wake of WSC voluntary agreement, the SIA entered into a second MOU with EPA in 2000 under which participating SIA member companies committed to reducing total U.S. PFC emissions to 10% below 1995 levels (the SIA’s baseline year) by the year 2010.  As documented in yearly emission 
reports submitted to EPA, and as illustrated in the figure below, since the signing of the 2nd MOU in 1996, total U.S. PFC emissions have been reduced substantially, from  a maximum of about 1.4 MMTCE (5.1 MMTCO2E) in 1999 to less than 0.71 MMTCE (2.5 MMTCO2E) in 2007.
   In addition, MOU participants are currently on track to meet the target of a 10% reduction in PFC emissions relative to 1995 levels by the year 2010 (about 0.9 MMTCE, or 3.3 MMTCO2, as signified by the horizontal red line).
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In addition to global and national efforts, SIA also has been actively engaged in discussions with ARB regarding the implementation of AB 32 with respect to the semiconductor industry.  As referenced above, in May 2007, SIA submitted a White Paper to ARB describing the history of the semiconductor’s voluntary PFC emission reduction activities as well as the use and emissions of PFCs by the semiconductor industry in California.  SIA also has participated in and presented information to ARB in several public workshops and responded to several written requests by ARB staff for additional information about PFC use and emissions.
  SIA has undertaken these activities with the goal of ensuring that the regulations promulgated by ARB “achieve the maximum technologically feasible and cost-effective reductions in greenhouse gas emissions” as required by AB 32.
III. The draft scoping plan’s discussion of a “DISCRETE EARLY ACTION” FOR “high gwp REDUCTION IN SEMICONDUCTOR MANUFACTURING” RAISES SEVERAL SIGNIFICANT CONCERNS
The Draft Scoping Plan’s discussion in Appendix C of the “Discrete Early Action” proposed for “High GWP Reduction in Semiconductor Manufacturing” raises several significant concerns, as discussed below.
A. The Draft Scoping Plan Lacks Sufficient                                           Information For Meaningful Comment
Appendix C to the Draft Scoping Plan refers to a 2008 ARB survey of greenhouse gas (“GHG”) emissions from “semiconductor and related devices facilities” in California.  (Appendices to Draft Scoping Plan at p. C-142).  The appendix indicates that more than 100 facilities responded to the ARB survey and that, as a result of the information provided, the Board adjusted its GHG emissions estimate for the semiconductor industry in California from 0.9 MMTCO2E.  The Draft Scoping Plan otherwise provides no information about the survey.  Id.
Appendix C to the Draft Scoping Plan then refers to a “currently proposed regulation that would require manufacturers to use process optimization, alternative chemistries, and abatement technologies” and that “is currently in the regulatory development process and is scheduled for adoption in 2008 with a compliance date in 2012.”  Id.  The Plan does not otherwise describe this contemplated regulation.  As to the effects of the contemplated regulation, the Draft Scoping Plan states that “[r]eductions are expected to be at least 50 percent or 0.15 MMTCO2E.”  Presumably, ARB estimated these expected reductions based on the survey results, but it is unclear precisely how. 

Appendix C then goes on to review different emissions reduction approaches, including chemical substitution and abatement technologies, and states, in the context of abatement, that “as few as 10 systems may be installed Statewide” under the contemplated regulation. Id.  Again, it is unclear from the information presented in the Draft Scoping Plan how, and based upon what information, ARB made this determination.
The Board also provided a “net annualized cost” figure for compliance with the contemplated regulation of $3 million to achieve the 0.15 MMTCO2E reductions. See Table 37 at p. C-153.  SIA is now preparing separate comments on ARB’s July 18th document outlining its contemplated performance standard.  As these comments will explain more fully, this $3 million figure, on its face, is suspect, and indeed, cost information from several of SIA’s members indicates that compliance with the contemplated standard would entail a far higher cost.  In any event, the Draft Scoping Plan lacks any explanation regarding by what method and based on what information ARB derived this $3 million annual cost figure.
As the foregoing indicates, the Draft Scoping Plan lacks sufficient information to understand the specifics of the contemplated regulation of PFC gases from semiconductor manufacturing sources as well as the basis for ARB’s proposed emission reductions and cost figures associated with that regulation.  As a result, meaningful comment by the directly-affected industry on this aspect of the Draft Scoping Plan is simply not possible.  

Where the Draft Scoping Plan itself lacks specifics necessary for meaningful comment, neither has SIA’s dialogue with ARB through the regulatory development process provided us any unique or additional ability to comment meaningfully.  Indeed, as noted above, ARB’s July 18th document indicates that ARB intends to adopt a performance-based approach whereby a PFC emissions limitation would apply on a per wafer produced basis.  Similar to the Draft Scoping Plan, this July 18th  document identifies performance standard–based emissions limits being contemplated by ARB, but does not explain by what method or based on what information ARB derived those limits.  
The July 18th  document also states that “[c]ompliance with the following proposed standards would reduce emissions by 0.23 million metric tons of carbon dioxide equivalent by 2012.”  Notably, this emissions reduction estimate reflects a reduction of roughly 85 percent of the total semiconductor manufacturing sector emission inventory of 0.27 MMTCO2E that ARB derived from the survey information, and hence, far surpasses the 50 percent reduction figure in the Draft Scoping Plan.  Again, however, the July 18 document is wholly non-transparent on the basis for this 85 percent estimate.  Moreover, the July 18th document provides no information whatsoever as to the cost associated with this level of emission reduction.
In sum, the Draft Scoping Plan (including its Appendices) lacks even the most basic information on the core underpinnings for the contemplated regulation of semiconductor manufacturing pursuant to the §38560.5 “discrete early action” provision.  Hence, meaningful comment on this aspect of the Plan is not possible at this time.  This situation is particularly troubling, given ARB’s observation in the Draft Scoping Plan that “California’s proposed regulation could be used as a model for any new national regulatory or voluntary program.”  Page C-141.  Indeed, the possibility that the regulation may provide a regulatory model beyond California makes transparency and sound administrative due process even more critical.

B. The Contemplated Regulation Appears To Suffer From Legal Flaws
SIA is now preparing separate comments to ARB on the July 18th document that outlines a contemplated semiconductor manufacturing performance standard.  SIA has identified several significant legal issues raised by the contemplated regulation.  Section 38560.5(c) establishes two inter-related requirements for Discrete Early Actions: they must “achieve [1] the maximum technologically feasible and [2] cost-effective reductions in greenhouse gas emissions.”  Moreover, §38563 -- which gives the Board broad authority to provide "early reduction credit where appropriate" -- suggests a third potential requirement in light of the semiconductor industry’s longstanding voluntary program for PFC emissions reductions with U.S. EPA.  The contemplated regulation, at least as described in the July 18th document (and including the additional information on the regulation in the Draft Scoping Plan), appears to raise significant issues with respect to all three of these requirements.
As SIA will discuss in our comments on the July 18th document, the cost effectiveness issue particularly concerns us.  SIA believes that one central problem stems from ARB’s lack of cost effectiveness criteria.  Quite alarmingly, the Draft Scoping Plan seems to indicate that ARB does not plan to develop robust cost-effectiveness criteria and/or methodologies that can be applied to ensure that all AB-32 measures, across the spectrum of sources, satisfy this legal mandate in a clear and consistent manner.  Rather, ARB seems to presume that regulations will be cost-effective, and that the “criteria” will emerge, after the regulations are developed, through some sort of a cost spectrum analysis.
   
With all due respect, this approach is neither legally nor economically sound.  To meet the legal requirements of AB 32, ARB must develop a method for determining the cost-effectiveness of various measures and subject that methodology to the appropriate expert peer review.  ARB has received prior comment to this effect from a number of entities.

Our separate comments on the July 18th document will address in detail the $3 million compliance cost estimate contained in the Draft Scoping Plan as well as several other statements therein regarding abatement technology that relate to that estimate.  We would note, however, for the record at this time that the $3 million cost estimate appears quite flawed.  
In particular, the Draft Scoping Plan states that the contemplated regulation will require the installation of as many as ten abatement “systems”, but does not specify whether “systems” refers to Point of Use (POU) or End-of-Pipe (EOP) abatement.  The cost alone of ten abatement “systems”, however, likely would far exceed $3 million given that (1) Point of Use (POU) abatement runs $150,000 for a device that abates 3 to 4 chambers (with facilities utilizing multiple such devices), with an additional $50,000 to as much as $150,000 for installation and annual operating costs of $10,000-$15,000 per unit; and (2) End-of-pipe (EOP) abatement, if technologically an option, runs between $1-2 million for the equipment, with additional installation and operating costs on top of that.  Moreover, any performance standard would have other costs associated with it.  Indeed, the other reduction methods referred to in the Draft Scoping Plan -- process optimization and substitution -- do not have a zero cost; nor do the paperwork, certification and other compliance requirements attendant to a regulation.  
IV. conclusion

As the foregoing details, SIA has significant concerns regarding the discrete early actions for the semiconductor industry as set forth in the Draft Scoping Plan and its Appendices.  In particular, SIA believes that the Plan lacks the transparency and degree of explanation necessary to afford us the opportunity for meaningful comment.  Nevertheless, SIA believes the cost estimate provided by ARB for the proposed emission reduction measures significantly underestimates the actual costs to industry of implementing the proposed regulations.  Moreover, ARB’s lack of a validated method of determining the cost-effectiveness of various reduction measures creates significant issues in determining whether any proposed measures meet AB-32’s requirements.
In our view, it is imperative that the AB 32-implementing regulations promulgated by ARB be established through a sound and transparent process, particularly given that these regulations may serve as a model for other state’s or any new national or regulatory programs.  SIA is hopeful that, through continued dialogue with ARB, such a process will be realized.
� 	Available at: http://www.arb.ca.gov/cc/scopingplan/document/draftscopingplan.htm.


� 	All future section references are to the codification of AB 32 in the California Health and Safety Code, unless otherwise noted.


� 	See Expanded List of Early Action Measures to Reduce Greenhouse Gas Emissions in California Recommended for Board Consideration (October 2007) available at: http://www.arb.ca.gov/cc/ccea/meetings/ea_final_report.pdf.


� 	See presentations and other information submitted by SIA in connection with public workshops held in January and April 2008 at: http://www.arb.ca.gov/cc/semiconductors/meetings/meetings.htm.


� 	See Proposed Performance Standards for Semiconductors and Related Devices, July 18, 2008, attached as Appendix I to these comments.


� 	See, Perfluorocarbon Emissions by the Semiconductor Industry: A White Paper Submitted the California Air Resources Board by the Semiconductor Industry Association (May 30, 2007).   A copy of this White Paper is attached to these comments.


� 	This graph has been updated from the prior version submitted to ARB as part of SIA’s White Paper to include emission for the 2007 reporting year which were reduced by an additional 0.04 MMTCE (0.15 MMTCO2E) from 2006.


� 	SIA has submitted to CARB a presentation made at a January 2008 Public Workshop (available at: http://www.arb.ca.gov/cc/semiconductors/meetings/011008/ siapresentation.ppt) and two written responses to questions posed by CARB Staff – the first in August 2007 and the second in April 2008.


� 	ARB has made a one-page data summary of the survey results available on its website that simply indicates total pounds of usage by PFC gas and the percentage of such usage attributable to three semiconductor manufacturing processes:  CVD cleaning, etching and “other”.  This one-page summary indicates an overall emissions estimate of 0.27 MMTCO2E, including SF6, and of 0.26 MMTCO2E, excluding SF6.  It is not possible, based on this one-page summary, to determine how CARB interpreted the survey results and applied them in the context of developing -- and estimating the emissions reductions and costs associated with -- the “currently proposed regulations”.  See http://www.arb.ca.gov/cc/semiconductors/survey/prelim2006surveyresults.pdf.


� 	We would note in this context, however, that legitimate questions exist as to whether the data serving as the basis for the proposed regulation are suitable for the development of regulations in other states or at the federal level.  ARB relies on data from a survey of California-based semiconductor manufacturing and R&D facilities; no data have been collected from facilities outside the state.  Moreover, any standards set outside California will need to accord with applicable law, which may diverge from AB 32 in one or more pertinent aspects.


� 	The Draft Scoping Plan indicates that ARB will adhere to the following cost-effectiveness approach:


AB 32 defines “cost-effective” or “cost-effectiveness” as “the cost per unit of reduced emissions of greenhouse gases adjusted for its global warming potential.” (HSC §38505(d)). This definition specifies the metric (i.e., dollars per ton) by which the Board must express cost-effectiveness, but it does not provide criteria to assess if a regulation is or is not cost-effective. It also does not specify whether there should be a specific upper-bound dollar per ton ($/ton) cost that can be considered cost-effective, or how such a bound would be determined or adjusted over time. ARB has investigated different approaches that could be used to evaluate the cost-effectiveness of regulations and is recommending the following approach.


The set of measures needed to achieve the necessary reductions of about 169 MMTCO2E required by AB 32 would be defined. These measures would be selected to provide the needed reductions in the most cost-effective manner possible. The cost of individual measures could vary widely, but would establish a range from most to least cost-effective.


This range will assist the Board in evaluating the cost-effectiveness of individual measures when considering adoption of regulations. The range of acceptable cost-effectiveness may change if effective lower-cost measures and options are identified. 


Because the both the projections of “business-as-usual” 2020 emissions and the degree of reductions from any given measures may be greater or less than current estimates, the determination should remain flexible to accommodate a higher or lower estimate of cost-effectiveness.


In addition, the criteria for judging cost-effectiveness can be updated as additional technological data and strategies become available. As ARB moves from developing the Scoping Plan to developing specific regulations, and as regulations continue to be adopted, updated cost-effectiveness estimates will be established. As ARB progresses from proposed strategies and estimated costs to actual regulations, the comparison of cost-effectiveness would move toward the well established practice of comparing the cost-effectiveness of new regulations to the cost-effectiveness of previously enacted and/or similar regulations. This approach is consistent with how cost-effectiveness is evaluated for strategies to reduce criteria and toxic pollutants.


The scheduling of the regulations to be considered by the Board for adoption would be based on practical reasons such as the complexity of the regulation, the size of the potential reductions, or the lead time required for compliance.  


	Draft Scoping Plan at pp. 56-57.


� 	See, e.g., Comments of AB 32 Implementation Group (Dec. 10, 2007) (“Lack of cost-effectiveness criteria is a major weakness in the Board’s implementation of this measure. AB 32 requires that all emission reduction measures be cost-effective (cost per unit of reduced greenhouse gas emission). To date, CARB has not yet developed a methodology or criteria to determine cost-effectiveness. The Board “presumed” its early actions were cost-effective even though no criteria or methodology for making that determination was shared with the public. Without such information, Board members really have no reliable means to compare which regulations make sense and which do not. We strongly urge CARB to subject its cost-effectiveness methodology to the same kind of scientific-peer review as we suggested above.”).
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