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    Chapter 15   
 Carbon Offsets in California: Science 
in the Policy Development Process       

       Barbara     Haya      ,     Aaron     Strong     ,     Emily     Grubert     , and     Danny     Cullenward    

    Abstract     Natural and social scientists are increasingly stepping out of purely aca-
demic roles to actively inform science-based climate change policies. This chapter 
examines a practical example of science and policy interaction. We focus on the 
implementation of California’s global warming law, based on our participation in 
the public process surrounding the development of two new carbon offset protocols. 
Most of our work on the protocols focused on strategies for ensuring that the envi-
ronmental quality of the program remains robust in the face of signifi cant scientifi c 
and behavioral uncertainty about protocol outcomes. In addition to responding to 
technical issues raised by government staff, our contributions—along with those 
from other outside scientists—helped expand the protocol development discussion 
to include important scientifi c issues that would not have otherwise been part of the 
process. We close by highlighting the need for more scientists to proactively engage 
the climate policy development process.  

  Keywords      Carbon offset   s     •   Climate change policy   •   Carbon markets   •   Science 
and policy  

15.1         Introduction and Background 

 Natural and social scientists in the fi eld of global  climate    change   are increasingly 
stepping out of purely academic roles to inform and support policy that is science- 
based. This chapter explores the roles that science and scientists play in climate 
policy development using an example from the California climate policy process. 
Beginning in the spring of 2013, we participated in the public process for 
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developing two new carbon offset protocols in California. We relay our experiences 
as scientists in these processes with two main goals. First, we describe the types of 
input we and other natural and social scientists provided to regulators, in order to 
shed light on how scientifi c issues emerge in policy development and the associated 
role scientists play in practice. Second, we hope this example will encourage inter-
ested scientists to engage the  climate   policy process more directly. Fundamentally, 
we believe that scientists’ active participation in climate policy development can 
improve policy outcomes and generate useful research agendas. 

 The primary theme of our work is supporting the robustness of California’s off-
sets policies, a topic on which most of our efforts focused. As used in discussions of 
global  climate change  , another term— resilience —most commonly refers to the 
ability of communities or nature to adapt to the uncertain impacts of climate change. 
In the context of  climate change policy  ,  robustness  offers a similar framing. It refers 
to the ability of a policy to reliably meet its goals despite substantial  uncertainty   in 
predicting or measuring its outcomes (Lempert and Schlesinger  2000 ). 

 The concept of policy robustness is particularly relevant in the context of policies 
concerning carbon offsets because of the deep scientifi c and behavioral  uncertain-
ties   involved in calculating accurate emission reductions from offset projects. 
Because greenhouse gas emitters in a  climate   policy system that recognizes off-
sets—such as California’s  carbon market  —use offset credits to justify increased 
emissions within the policy system’s boundaries, it is critical that offsets accurately 
represent true emission reductions. Meeting this standard is no simple matter, how-
ever, as it requires scientifi cally complex and inherently uncertain methodologies. 

 The  uncertainty   stems from the need to calculate emission reductions by com-
paring an offset project’s emissions against an inherently unknowable counterfac-
tual scenario: the emissions that would have occurred without the offset project. 
Both estimates are subject to uncertain physical, social, and economic drivers. In 
light of this uncertainty, ensuring that offset credits represent true emission reduc-
tions requires conservative decisions about project and baseline emissions to ensure 
that protocols actually reduce the credited emissions reductions. Accordingly, our 
participation in California’s public policy development processes focused on ways 
to preserve the robustness of the two offset protocols on which we worked. 

 The chapter is organized as follows. We begin with an overview of California’s 
 climate   mitigation policies, describing how offsets fi t into the state policy system, as 
well as the key challenges offsets pose for policy-makers. Next, we describe our 
activities as stakeholders in the public process for developing new offset protocols. 
We illustrate our work with a handful of examples that highlight scientifi c issues 
that emerged in the policy process, including issues that the regulatory agency iden-
tifi ed for public input, as well as those issues we raised in our independent capacity. 
In the fi nal section, we offer some concluding thoughts about our experience and the 
various roles we and other scientists played in these policy processes. Finally, we 
encourage other environmental scientists to explore proactive models of policy 
engagement. 
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15.1.1     California’s Climate Policy 

 In 2006, California passed the Global Warming Solutions Act (AB 32), launching 
the state’s comprehensive approach to  climate   mitigation policy. Its key feature is a 
legally binding requirement to reduce statewide greenhouse gas (GHG) emissions 
back to 1990 levels by the year 2020. To accomplish this goal, state law delegated 
broad authority to the California Air Resources Board (CARB), which developed a 
suite of climate policy instruments over the last several years (CARB  2008 ,  2014a ). 
The most prominent is California’s cap-and-trade program. This program applies to 
California’s electricity, industrial, and fuels sectors, covering about 85 % of state-
wide emissions. 

 Briefl y, cap-and-trade  carbon market   s   set an overall limit (or  cap ) on anthropo-
genic greenhouse gas emissions within the covered sectors. The regulator then 
issues tradable emissions allowances, with the total number equal to the cap. Each 
emissions allowance credit confers the right to emit one tonne of GHG pollution 
(measured in tonnes of CO 2  equivalent, tCO 2 e). Covered entities must submit one 
allowance per tCO 2 e of pollution they emit. Since allowances are tradable, if a regu-
lated emitter can reduce emissions more cheaply than the price of a permit, it can do 
so, freeing up permits to sell to others who face costlier mitigation opportunities. 
This lowers compliance costs compared to a system in which each emitter must 
meet an established standard without trading. 

  Carbon offset   s   extend the fl exibility of this approach by allowing covered enti-
ties to seek lower-cost emission reduction opportunities outside of the  carbon mar-
ket  —for example, in another state or in an economic sector not covered by the 
cap—instead of reducing emissions within the capped sectors. The fi nancial bene-
fi ts to regulated emitters are straightforward: expanding the range of mitigation 
opportunities outside the capped system through offsets reduces compliance costs. 
Since  climate    change   is driven by the global stock of GHGs in the atmosphere, 
reducing one tonne of emissions has the same effect regardless of location. 1  As we 
discuss below, however, accurately calculating the net emissions reductions raises 
new challenges.  

15.1.2     Offsets in California 

 Companies subject to the cap-and-trade market can use offset credits to cover up to 
8 % of their total emissions. This limit on the use of offsets appears signifi cantly 
more generous when expressed as a percentage of the total mitigation required in 
the  carbon market  : if all regulated parties use the maximum amount allowed, offsets 

1   Though other pollution impacts that are coincident with the greenhouse gas emissions may have 
important local and regional effects, including on  public health 
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would contribute about half of the total emission reductions expected under 
California’s  climate   policy through 2020 (Haya  2013 ). 

  Carbon offset   s   in California work as follows. CARB issues offset credits for 
projects that follow approved protocols. The protocols themselves determine what 
project activities are eligible and defi ne the methodologies by which projects esti-
mate their emission reductions. Thus, offset protocols must be designed to antici-
pate all of the emissions-related drivers that apply in a given sector—a task that 
typically involves complex issues of environmental and social science. 

 Although the decision to develop a new protocol lies entirely at CARB’s discre-
tion, offset protocol methodologies must meet certain standards. State law and mar-
ket regulations both require that emission reductions from offsets be “real, additional, 
quantifi able, permanent, verifi able, and enforceable.” 2  Each of these terms has a 
formal legal defi nition. The most challenging requirement has been  additionality , 
defi ned in AB 32 as crediting only those emission reductions that are made “in addi-
tion to any greenhouse gas emission reduction otherwise required by law or regula-
tion, and any other greenhouse gas emission reduction that otherwise would occur.” 3  
CARB’s  climate   regulations provide more context on how additionality is to be 
tested, requiring the use of a “conservative, business-as-usual scenario.” 4  

 The regulations also directly address  uncertainty   and risk management, defi ning 
conservative scenarios as those whose “project baseline assumptions, emission fac-
tors, and methodologies that are more likely than not to understate net GHG emis-
sion reductions or GHG removal enhancements for an offset project to address 
 uncertainties   affecting the calculation or measurement of [net GHG reductions].” 5  

 Finally, it is important to recognize that political perspectives on offsets vary 
widely. Many stakeholders, including most major emitters in the market, are 
strongly supportive of offsets as a mechanism to keep compliance costs low. After 
all, the supply of offset credits is widely expected to meaningfully reduce  carbon 
market   prices relative to a market without offsets (Borenstein et al.  2014 ; EPRI 
 2013 ). In contrast, several nonprofi t stakeholders have expressed concerns about 
whether California’s offsets truly represent reductions in GHG emissions. For 
example, two environmental groups sued CARB, claiming that the agency’s deci-
sion to evaluate additionality using a performance standard at the protocol level 
does not satisfy the requirements of AB 32. The trial court rejected the plaintiffs’ 
claims, fi nding that CARB had the necessary legal authority to adopt its perfor-
mance standard approach. The court then applied a highly deferential standard to 
review CARB’s treatment of additionality in each of its existing protocols ( Our 
Children's Earth Foundation v. CARB   2015 ). Beyond highlighting the political 
opposition to offsets, this decision suggests that future legal challenges to CARB’s 
protocol methodologies would face a diffi cult legal test under which the regulator is 
likely to prevail.  

2   Cal. Code Regs. tit. 17, § 95802(a)(14); see also Cal. Health & Safety Code § 38562(d)(1)-(2). 
3   Cal. Health & Safety Code § 38562(d)(2). 
4   Cal. Code Regs. tit. 17, § 95802(a)(4). 
5   Cal. Code Regs. tit. 17, § 95802(a)(76). 
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15.1.3     Critical Issues for Carbon Offsets 

 Offsets raise a number of technical challenges, and CARB’s two new protocols are 
no exception. A  carbon market   maintains its environmental integrity only if the 
offset credits it recognizes represent actual net reductions in greenhouse gas emis-
sions. In practice, however,  uncertainty   about those reductions requires detailed sci-
entifi c input and is often the subject of signifi cant controversy. 

 A critical task for policy-makers is establishing a robust standard for offset 
additionality. An offset project is considered additional only if it occurred because 
of the fi nancial investment made in return for offset credits. In other words, an 
offset program should only credit those emission reductions it causes and should 
not credit reductions that would otherwise have occurred. This standard is neces-
sary to ensure that any  climate   policy system that accepts offsets achieves its 
intended emission reductions. But additionality is diffi cult to achieve in practice. 
Several studies have shown that a large portion of credits generated by the Clean 
Development Mechanism (CDM, the Kyoto Protocol’s offsets program) were 
non-additional projects that would have occurred without the fi nancial incentive 
of offset credits and thus do not represent net emission reductions (Cullenward 
and Wara  2014 ; Haya  2009 ; Haya and Parekh  2011 ; Wara  2008 ). As a result, their 
use by countries to meet Kyoto Protocol targets came at the expense of real reduc-
tions in greenhouse gas emissions. 

 Two issues further complicate the basic question of establishing whether offset 
credits represent real additional emission reductions. First,  uncertainty   analysis is 
particularly important for offset projects in the land-use and agricultural sectors, 
where emissions vary widely across location, crop, and ecosystem types. Second, 
there is the risk that offset program incentives cause emissions to increase outside 
of offset project boundaries. The most egregious example involves offset credits in 
the CDM awarded for the destruction of hydrofl uorocarbons (HFCs), a potent fam-
ily of greenhouse gases emitted as byproducts in the production of certain refriger-
ants. Manufacturers realized they could earn greater profi ts from destroying HFCs 
than from the sale of the refrigerant itself. There is strong evidence that they 
increased their production as a result of this incentive, creating surplus HFC byprod-
ucts that they subsequently destroyed to earn offset income (Wara  2008 ). Beyond 
enticing non-additional credits, the income from HFC-related offsets might have 
discouraged national governments from directly regulating HFC emissions, in order 
to maintain offset project eligibility—an effect that has been documented for a 
range of other project types (Figueres  2006 ). 

 Although the problems observed in past offset systems remain relevant, it is 
important to recognize that CARB’s approach to additionality is different than that 
of its predecessor, the Kyoto Protocol’s CDM. The CDM requires individual offset 
project applicants to evaluate their counterfactual emissions scenarios and demon-
strate additionality for each individual project. In contrast, the California system 
makes these determinations at the protocol level by defi ning project eligibility 
 criteria. Once CARB has approved a protocol, a project applicant needs only to 
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demonstrate compliance with the protocol’s eligibility criteria in order to earn 
credit. Given the use of up-front project eligibility criteria, robust protocol design is 
particularly critical to ensuring that California’s offset credits represent real emis-
sion reductions. 

 Finally, we note the importance of CARB’s early offset protocols as institutional 
precedents in American  climate   policy. As one of the fi rst legally binding climate 
policies in the United States, California’s cap-and-trade system has already become 
a standard point of reference for climate policy design. In turn, CARB’s treatment 
of complex and uncertain scientifi c issues in its offset protocol development process 
will surely set an important example for others.  

15.1.4     Proposed Mine Methane Capture and Rice Cultivation 
Protocols 

 By the beginning of 2013, CARB had approved four offset protocols covering proj-
ects in the following areas: (1) forestry, (2) urban forestry, (3) livestock waste man-
agement, and (4) destruction of ozone-depleting substances. We participated in the 
policy development process for two new protocols: (1) mine methane capture and 
(2) rice cultivation, which we describe briefl y here for background. 

 CARB approved the Mine Methane Capture (MMC) protocol in April 2014 
(CARB  2014b ), following a year of development and stakeholder engagement. 
The protocol awards credits to projects that capture methane that otherwise would 
have been released into the atmosphere from coal and trona 6  mining activities. 
CARB’s MMC protocol recognizes two types of projects. Methane can be cap-
tured for use as a fuel, such as by injecting captured gas into natural gas pipelines 
or using it to fi re an on-site power plant. Alternatively, MMC projects can destroy 
methane without putting it to productive use through fl aring or oxidation. In any 
of these cases, methane (CH 4 ) is converted to carbon dioxide (CO 2 ), a much less 
potent greenhouse gas. 

 At the time that this chapter was written, CARB was in the process of developing 
a rice cultivation protocol and responding to comments submitted on a discussion 
draft of the protocol released in March 2014. This protocol would credit reductions 
in methane emissions from changes in rice cultivation practice in California and the 
South Central United States. Rice cultivation produces methane emissions because 
production fi elds are submerged under water for a large portion of the year. This 
causes biomass to decompose without oxygen, producing CH 4  rather than CO 2 . 
Methane emissions can be reduced if the fi elds are submerged for less time or if less 
biomass is left on the fi eld to decompose anaerobically.   

6   Trona is a mineral mined as the primary source of sodium carbonate in the United States. 
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15.2     Science in the Policy Development Process 

 In April 2013, CARB established technical working groups to bring together stake-
holders to inform the development of two new offset protocols. The working groups 
included offset project developers, project verifi ers (who verify that project devel-
opers have met the protocol’s requirements), representatives from industries facing 
compliance obligations in the  carbon market   (i.e., offset buyers), environmental 
nonprofi t staff, academic research scientists, representatives from organizations that 
develop offsets standards for voluntary  carbon markets  , and state and federal offi -
cials from outside agencies. Each working group convened approximately once 
every three months, though additional discussion continued between meetings. 

15.2.1     The Interdisciplinary Nature of Climate Change Policy 
Development 

 As a preliminary matter, we note that the scientifi c and technical expertise needed 
to ensure the environmental integrity of carbon offset protocols spans a wide 
range of disciplines. For example, the MMC and rice cultivation protocols drew 
on experts—including a number of outside scientists, in addition to our group—
who provided advice on statistical  uncertainty   assessment, biogeochemical and 
ecological modeling, fi eld measurements of gas fl uxes, economic analysis, life-
cycle analysis, basic mineralogy, engineering of mine construction, wildlife ecol-
ogy, insect population dynamics, the sociology of agricultural crop production 
practices, modeling hydrological connectivity above- and belowground, state and 
federal water law, land-use law, environmental law, and organizational theory. As 
this list indicates, there are many opportunities for a variety of scientifi c experts 
to proactively engage the  climate   policy process—no agency has all of the neces-
sary experts on staff.  

15.2.2     What Did We Do? 

 Our participation in the offset protocol development process included a wide range 
of activities. We interfaced with a variety of stakeholders, including CARB staff, 
CARB board members, offset project developers, and nonprofi t groups. Similarly, 
our  communications   ranged from informal conversations in person to formal writ-
ten comment letters. As members of the technical working groups for each protocol, 
we attended meetings at the agency’s headquarters in Sacramento and brought 
attention to issues we viewed as critical to the environmental integrity of the draft 
protocols as they developed, based on detailed independent analysis. 

15 Carbon Offsets in California: Science in the Policy Development Process



248

 We provided our assessments to CARB staff as informal  communications   and 
later submitted formal comment letters during public comment periods in the 
administrative process. At times when we believed that CARB was not adequately 
addressing critical concerns, we spoke with individual CARB staff and board mem-
bers outside of the formal working group process, occasionally with the participa-
tion of other stakeholders; we also raised our concerns through public testimony at 
formal board meetings. 

 The overarching goal of our involvement was to apply our research team’s inter-
disciplinary expertise to helping ensure the environmental quality of the protocols. 
We did not use a single set of methods in our contributions, but rather, each of us 
brought methods from our respective disciplines to our shared goal. Below, we offer 
examples of scientifi c issues that highlight the kinds of input we offered in an effort 
to ensure that California’s offset protocols refl ect the best available science and are 
robust in the face of signifi cant  uncertainty  . 

 Our examples are organized according to different ways that scientifi c issues 
arose in the policy development process—at the agency’s request or according to our 
independent review of the protocols—rather than by protocol or chronology. In this 
way, we hope to illustrate both how science was used in developing the protocols and 
what roles scientists can expect (or be expected) to play in such processes.  

15.2.3     Scientifi c Issues Raised by the Agency 

 Our fi rst category of scientifi c engagement in the policy development process 
focuses on those issues that CARB proactively identifi ed, either via agency staff 
asking stakeholders directly for input or by inclusion on agency-drafted meeting 
agendas. We review one such example in this section. 

15.2.3.1     Scale of Uncertainty Assessment in Model-Estimated Emissions 
from Rice Cultivation 

 If the proposed rice cultivation protocol is adopted, it will become the fi rst California 
protocol to use a computer-based model to estimate emission reductions. Using a 
model is necessary in this case because direct fi eld measurements of emissions are 
technically challenging, costly, and time-consuming. The proposed protocol relies 
on a mechanistic biogeochemical model, the DeNitrifi cation-DeComposition 
(DNDC) model, originally developed at the University of New Hampshire ( 2012 ). 

 The DNDC model is used to estimate offset project emissions and emission 
reductions. Through the technical working group, we—along with other scientists, 
including DNDC model developers, biogeochemists, and agricultural experts—
addressed questions about model  uncertainty   and validation, the model’s ability to 
estimate emissions of the potent GHG nitrous oxide (N 2 O), and specifi c biogeo-
chemical parameters used in the model. 
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 Models are by defi nition simplifi cations of complex processes and are not 
 perfectly accurate. Accordingly, the draft protocol applies a  deduction  that reduces 
the model-estimated emission reductions to conservatively account for any model 
error. Early drafts of the protocol included this deduction, but applied only one 
value for all eligible projects. Since DNDC must be fi eld-calibrated to particular 
crop types, however, we were concerned that a blanket assessment of an  uncertainty   
deduction for model error was too general and would not refl ect the uncertainty of 
the model as it would be applied in the rice cultivation protocol—specifi cally, to 
fi elds in different ecosystems, with different cultivars, and in different regions 
around the country. 

 We focused our attention on how fi nely to parse assessments of model  uncer-
tainty  , raising this issue in both formal and informal comments. Ultimately, the draft 
protocol included separate uncertainty deduction calculations for each of the rice- 
growing regions, rather than a single uncertainty deduction for all applications of 
the model. Furthermore, CARB decided to update the uncertainty deduction coef-
fi cients on an annual basis, a feature that will make the protocol more robust in light 
of new information. On the other hand, there is no formal mechanism for updating 
the model itself in response to newly published scientifi c information that directly 
affects relevant calculations. In the end, the potential for model structures and inputs 
to change highlights the profound challenge of integrating active scientifi c research 
into a fi xed policy structure. Inevitably, there will be trade-offs between the adapt-
ability of the protocol to new information and the stability of compliance rules that 
offset project developers desire.   

15.2.4     Scientifi c Issues We Raised 

 A second category of scientifi c engagement describes our independent evaluation of 
issues that emerged during the protocol development process, as opposed to the 
assessment of issues on which CARB specifi cally requested input. In this section, 
we discuss examples of issues we raised about the conservative estimation of emis-
sion reductions from individual projects, additionality assessment, and the risk of 
unintended consequences caused by interactions between offset protocols and other 
policies. In some cases, we raised questions that were not being addressed at the 
time, and in others, we advanced new perspectives on issues that were already under 
agency consideration. 

15.2.4.1     Statistical Bias in the Rice Cultivation Emissions Model 

 Statistical bias occurs when a prediction repeatedly over- or underestimates real- 
world outcomes. A model is unbiased if its outcomes are equally likely to over- and 
underpredict actual emissions as determined by direct fi eld measurements. An unbi-
ased model may still over- or underestimate the reductions achieved by an 
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individual offset project, but the  uncertainty   deduction factor (discussed above) 
ensures that over-crediting is still avoided with a high degree of certainty. However, 
a model that has not been validated as statistically unbiased for the project types 
credited under the protocol may result in an overestimation of the emissions reduced 
by those project types, even after the uncertainty deduction factor is applied. 

 During the rice protocol development process, CARB staff referred to hundreds 
of fi eld measurements that had validated the DNDC model, fi nding no trend in the 
estimates. Thus, they concluded that the model was not biased. We were concerned, 
however, that some of the project types eligible under the protocol were not included 
in the data used to validate the model. Noting this gap, we argued that an assessment 
of bias at the level of the entire DNDC model was insuffi cient, and that project-type 
specifi c assessment of model bias was warranted. To avoid over-crediting, we sug-
gested that CARB approve the eligibility of a project type under the protocol only if 
the DNDC model has been validated to have no statistical bias for the type of activi-
ties credited by that project type. As of this writing and to the best of our knowl-
edge, CARB staff provided the technical working group with only a list of published 
references, not the actual data from the model runs used in the bias assessment. 

 As CARB continues to collect fi eld data to validate the model, we hope to view 
the complete dataset on which CARB validates the DNDC model. This example 
illustrates the important role scientists play in reviewing the technical basis of pol-
icy—in this case, the methods used to assess statistical bias in an emissions model, 
in order to avoid over-crediting. It also illustrates the importance of transparency 
and access to data, both of which are necessary to enable scientifi c review.  

15.2.4.2     Additionality of Methane Capture at Abandoned Mines 

 Our second example in this category concerns the treatment of additionality in the 
MMC protocol. CARB determines the additionality of different project types by 
assessing whether the project activity is  common practice  among a relevant popula-
tion; a project type is considered additional if it is not common practice. Applying 
this approach to methane capture at abandoned mines under the MMC protocol, 
CARB staff studied abandoned underground mines in the United States, fi nding that 
“few currently capture and destroy mine methane. Methane capture and destruction 
is therefore deemed not to be business-as-usual at these mines” (CARB  2013 , p. 7). 
This language suggests that CARB was prepared to deem all abandoned mine meth-
ane control projects additional under the MMC protocol. 

 The case of methane capture at abandoned mines demonstrates the importance of 
assessing additionality for subcategories of project types and not just for the entire 
population of possible projects as a whole. It also highlights the value of performing 
a conservative quantitative assessment to examine compliance with the protocol 
level additionality standard. While only 38 of the more than 10,000 abandoned 
mines in the United States have implemented methane capture projects, these 38 
mines emit one third of all methane released from abandoned mines in the country 
(Ruby Canyon Engineering  2013a ). Thus, existing methane capture projects at 
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abandoned mines are correlated with high rates of methane emissions—exactly as 
one would expect, given that the costs of capturing methane decrease as the rate and 
concentration of methane emissions at mines increase. 

 If all abandoned mines were eligible for MMC offset credits, the protocol could 
generate non-additional credits from projects that would have proceeded regardless 
of the fi nancial incentives offsets provide. Indeed, if methane capture project devel-
opment trends at abandoned mines from the last two decades were to continue, the 
volume of non-additional credits enabled by CARB’s initial common practice 
assessment would likely far exceed methane capture from truly additional projects 
enabled by the fi nancial incentive created by the offsets program as assessed by 
Ruby Canyon Engineering ( 2013b ). 

 A more detailed analysis of abandoned mines suggested a path forward. 
Currently, most methane capture at abandoned mines occurs at mines that captured 
methane for pipeline injection when they were active. In fact, all mines that cap-
tured methane and were closed within the last ten years continued to capture meth-
ane after being abandoned. Methane capture at this subcategory of mines is 
undoubtedly common practice. Accordingly, CARB narrowed its eligibility criteria 
in the fi nal protocol it adopted in April 2014, excluding those abandoned mines 
where methane had been captured and injected into pipelines when the mine was 
active (CARB  2014b , p. 14). 

 Our calculations showed that this approach excludes most, but not all, of the non- 
additional crediting that would conceivably be generated under CARB’s initial defi -
nition of common practice at abandoned mines. While most non-additional methane 
capture is excluded from crediting by the narrowing of CARB’s eligibility criteria 
for abandoned mines, past trends suggest that a smaller amount of methane capture 
may still be cost-effective on its own. We performed a quantitative analysis on the 
narrowed pool of eligible projects. 

 We found that if past trends in the development of new methane capture projects 
at abandoned mines that never previously captured methane were to continue, the 
expected generation of credits from non-additional projects is likely to be small 
compared to the expected effect of the protocol on new project development. Our 
analysis further indicated that under-crediting from conservative methodologies 
used to estimate emission reductions from abandoned mines under the protocol can 
reasonably be expected to counterbalance this non-additional crediting. 7  In other 
words, even though it is likely that some abandoned mines that would have chosen 
to implement methane capture technology regardless of the offset credit could gen-
erate credits under the protocol, the total quantity of offset credits generated by the 
protocol is unlikely to exceed the net emission reductions enabled by the protocol. 

7   For a more detailed description of this assessment, please see comments submitted by Barbara 
Haya on behalf of our research team dated February 14, 2014, “RE: Comments on the informal 
draft of the Mine Methane Capture (MMC) Projects Compliance Offset Protocol released 31 
January 2014” available on California Air Resources Board’s Workshop Comments Log:  http://
www.arb.ca.gov/lispub/comm2/bccommlog.php?listname=discussion-draft-ws. 
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As a result, we concluded that the protocol is expected to meet the additionality 
requirement defi ned under AB 32. 

 In addition to describing how the regulator’s approach to a particular technical 
issue evolved during the MMC protocol development process, this example illus-
trates a methodological issue that speaks to the broader architecture of California’s 
offsets policy. CARB’s common practice approach appears to be designed to avoid 
the subjectivity of other eligibility metrics by referring to objective measurements 
of the frequency of emission-reducing activities. Nevertheless, we believe that this 
approach belies a persistent analytical subjectivity. As the abandoned mine issue 
shows, how CARB defi nes the population of project types against which it makes 
its common practice determination has important implications for the additionality 
of the offset protocol as whole. This example illustrates the importance of perform-
ing additionality assessments on subcategories of projects and conservatively 
excluding subcategories that could be considered common practice. More broadly, 
it also shows that the decision to use a common practice standard does not avoid the 
need for careful risk assessments of possible outcomes; these assessments remain 
necessary to identify appropriate project eligibility criteria that contain the risk of 
over-crediting.  

15.2.4.3     Potential Confl icts with Clean Air Act Implementation 

 Our fi nal example concerns a prospective impact that could occur beyond offset 
project boundaries. Here, our analysis focused on the potential for California’s 
MMC protocol to interfere with other states’ implementation of regulations under 
the federal Clean Air Act. The problem is this: although California’s offset regula-
tions exclude as ineligible those offset projects whose emission-reducing activities 
are separately required by law, they do not consider the incentive California’s offset 
protocols create to keep legal standards in other jurisdictions low. 

 Under the Clean Air Act, any major new source of greenhouse gases is required 
to apply for a Prevention of Signifi cant Deterioration (PSD) permit from its state 
environmental agency. In turn, the state agency is required to determine the best 
available control technology (BACT) for that particular project. State agencies have 
broad discretion in setting each project’s BACT, with limited room for the federal 
Environmental Protection Agency (EPA) to review their fi ndings. We expressed 
concern that California’s MMC protocol would create incentives for out-of-state 
agencies to keep GHG BACT standards for mines artifi cially low. After all, were an 
out-of-state regulator to require methane destruction under the BACT determination 
for a PSD permit that methane destruction project would become ineligible for off-
set credits (and revenues). 

 In order to mitigate this risk, we recommended a do-no-harm precaution, tempo-
rarily excluding from the MMC protocol those mines that would require a PSD 
permit under the Clean Air Act. Once a specifi ed number of PSD permits were 
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issued to comparable mines, however, we suggested the MMC protocol could then 
expand its eligibility to mines that required PSD permits—so long as the early 
BACT determinations indicate that this course would be appropriate. Ultimately, 
these issues were not addressed in the adopted protocol and will be monitored 
informally.    

15.3     Conclusions 

 The development of two new carbon offset protocols in California provides a rich 
case study in science-based policy-making. As public members of the technical 
working groups established by the California Air Resources Board, we both 
observed and contributed to the scientifi c discussions that arose during the course of 
protocol development. In addition to responding to the issues and questions raised 
by CARB directly, we—along with other outside scientists—played an essential 
role in expanding the protocol development discussion. 

 Most importantly, our engagement focused extra attention on the robustness of 
the protocols, providing strategies to avoid over-crediting despite substantial  uncer-
tainty   in predicting protocol outcomes. Robustness is critical in the development of 
carbon offset protocols because of the signifi cant scientifi c and behavioral uncer-
tainty involved in accurately calculating emission reductions from individual proj-
ects. Fundamentally, this uncertainty stems from the challenge of estimating 
emission reductions (and the number of offset credits awarded) against an inher-
ently unknowable counterfactual scenario of what would have happened without the 
offset program. Because offset credits are used in place of emission reductions 
within existing  climate   policy systems, methodological decisions must be made 
conservatively and guided by scientifi c risk assessments in order to avoid  weakening 
these systems. Protocols should also be responsive to new scientifi c information and 
changes in the socioeconomic drivers of emissions. By conducting independent 
analyses of these kinds of issues, we aimed to increase the agency’s capacity to 
evaluate key risks and improve the robustness of the offset protocols. 

 Finally, we hope the examples in this chapter encourage more members of the 
scientifi c community to seek ways to actively engage the development of  climate   
policies. Although the offset protocols on which we worked were certainly informed 
by traditional scientifi c publications, our experience shows how the full treatment of 
scientifi c issues in the policy process occurs more through direct participation than 
literature reviews. Many of the critical policy questions involving science and 
 uncertainty   analysis would be diffi cult, if not impossible, to anticipate from a 
detached distance. In addition, their successful resolution depends on professional 
relationships built through iterative interactions in the policy process. Collectively, 
these factors suggest the need for more academics to explore ways to actively 
engage the climate policy process in the future.     
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