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Abstract 
 
Many large, publicly-traded companies adopt voluntary greenhouse gas emission reduction 
commitments in the presence of a fragmented public policy landscape. To explore the potential 
emission implications of such commitments, we develop a framework for understanding how firms’ 
voluntary emission targets interact with carbon pricing, regulatory mandates, subsidies, and 
heterogeneous policies across political jurisdictions. This analysis highlights the difficulty of 
distinguishing incremental voluntary emission abatement from policy-induced emission 
reductions. We introduce the Salata Institute Corporate Climate Targets Database, which we 
produced from public domain reports published by Russell 3000 firms over 2000-2024. The 
database documents the growth, form, scope, and sectoral distribution of voluntary greenhouse 
gas emission targets, including net-zero, carbon-neutral, carbon-reduction, energy-related, and 
qualitative commitments. Comparing this database with CDP, a non-profit organization formerly 
known as the Carbon Disclosure Project and the most common source of corporate emission 
targets used in the research literature, reveals substantial omissions in their  survey-based data, 
especially in recent years. We show that voluntary corporate targets often mirror government-
established goals and public policies, and some firms benchmark their internal carbon prices to 
existing carbon taxes and emission trading systems. The paper concludes by outlining empirical 
challenges and future research needs for evaluating the emission impacts of voluntary 
commitments.  
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Voluntary Corporate Emission Commitments in a Patchwork Policy Landscape  
 
 
1. Introduction 
 
In recent years, an increasing number of corporations have voluntarily adopted greenhouse gas 
emission commitments. This reflects an evolution in firms’ strategies, as they move from energy 
efficiency and renewable power goals to setting emission intensity goals, absolute emission 
reduction goals, and science-based targets and net-zero emission goals. The voluntary adoption of 
such goals occurs against a policy patchwork, with corporations operating in an array of 
jurisdictions implementing carbon pricing, regulatory mandates, and clean energy subsidies, as 
well as others without any meaningful climate change policy. As nations, states and provinces, and 
cities adopt net-zero goals, what are the implications of voluntary corporate emission 
commitments?  
 
Evaluating the impact of voluntary emission goals must confront several key questions. Does a 
corporate goal require substantive changes to a firm’s investment, management, and strategy, or 
does it reflect what it would have done anyway? A firm’s emissions may fall as a result of mergers 
and acquisitions shifting the corporate footprint or improvements in the carbon intensity of the 
local electricity grid that powers its facilities. A voluntary goal may simply reflect greenwashing by a 
firm’s communications department (Montgomery et al. 2024). With the vast array of subsidies, 
regulations, and carbon pricing policies, what are the incremental impacts of a voluntary emission 
target? Does voluntary adoption and announcement of an emissions goal serve as a sufficient 
commitment device for the firm to take actions to deliver on the goal? The mixed record of progress 
to date by firms with voluntary goals suggests this may not be the case (Aldy et al. 2023; Jiang et al. 
2025).  
 
To address these questions, however, requires information about firms’ voluntary targets. How 
firms disclose information about their emission targets may undermine efforts by researchers and 
analysts to evaluate their impact. In the context of voluntary action on climate change, firms can 
disclose information about their goals through their own publications (e.g., sustainability reports), 
regular financial communications (e.g., earnings calls), independent reporting platforms (e.g., 
CDP1), and commitment validation bodies (e.g., Science-based Targets Initiative, SBTi2) (Aldy et al. 
2025). Consider the multiple levels of selection that characterize a firm adopting a commitment 
and disclosing it through CDP, the most common source of commitment data used in this research 
literature. The firm decides whether to adopt a target, as well as whether to conform to the 
conditions of a commitment validation body, such as SBTi. CDP decides whether to survey a firm, 
and for a firm selected by CDP, it may decide whether to complete the CDP questionnaire (once or 
annually) and, if so, whether it consents to publication of its information.  
 
To address the potential incomplete nature of survey-based data, we have constructed a database 
of voluntary corporate emission commitments for companies listed in the Russell 3000 index by 
sourcing all information from these corporations’ public reports. Our database compiles 

 
1 CDP, formerly known as the Carbon Disclosure Project, makes available data and reports at: 
https://www.cdp.net/en.  
2 The Science Based Targets Initiative makes available information about corporate targets and their 
standards for approving corporate targets at: https://sciencebasedtargets.org/.  

https://www.cdp.net/en
https://sciencebasedtargets.org/
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information on greenhouse gas emission commitments, climate-related energy targets, and 
qualitative goals for 2,986 U.S. publicly-traded companies over the 2000-2024 period. We find that 
about 1,000 of the largest publicly-traded firms in the United States have voluntarily adopted 
emission reduction targets by 2024, with nearly 700 adopting net-zero emission commitments.  
 
To inform our understanding of whether voluntary corporate emission reduction targets simply 
reflect the incentives and requirements under public policy or, instead, incremental emissions 
abatement, we develop a framework for characterizing how firms could set their emission 
reduction targets and their incentives for emission abatement. We then evaluate the implications of 
implementing such voluntary targets in the presence of carbon pricing, regulatory mandates, and 
subsidies for low-emissions technologies. We also explore how the patchwork of policies across 
multiple jurisdictions could influence the mix of emissions reduction for a firm operating multiple 
facilities across these jurisdictions.  
 
Firms’ voluntary emission reduction targets clearly reflect both the aspirational goals agreed to 
through international negotiations and the specific details of public policy implementation that 
governs the jurisdictions in which these firms operate. For example, some firms have adopted so-
called “Paris-aligned” targets indicating that these are consistent with the long-term goals to limit 
global warming well below 2°C relative to pre-industrial levels as agreed to in the 2015 Paris 
Agreement. Some firms have gone a step further and formally secured review and approval of their 
voluntary emission target through the Science-based Targets Initiative (SBTi), which has developed 
sector-specific emission commitment pathways consistent with the Paris Agreement temperature 
goals. Firms with more ambitious emission reduction targets and higher internal carbon prices are 
more likely to operate in countries with more ambitious carbon pricing and other emission 
abatement policies (Bento and Gianfrate 2020; Bento et al. 2021). Some firms have established 
emission reduction targets that are explicitly conditioned on the appropriate policy environment. 
For example, Constellation Energy commits its electricity generation to be 100 percent carbon-free 
by 2040 “subject to policy support and technology advancements” (Constellation 2024, p. 35). 
 
The next section of the paper illustrates how voluntary corporate emission targets may interact with 
carbon pricing, regulatory mandates, and clean energy subsidies. Section three describes the new, 
comprehensive database of Russell 3000 firms’ voluntary emission reduction targets. We describe 
in detail the various types of emission reduction targets, and how they vary across industry and over 
time, and we compare these to the CDP database used in this literature. Section four places firms’ 
voluntary emission targets and, for some, their announced internal carbon prices in the context of 
the public policy landscape in which their facilities operate. The fifth section presents some 
descriptive statistical analyses of firms’ outcomes under voluntary emission reduction targets and 
patchwork public policies.  We conclude the paper with a discussion of the research agenda on 
evaluating the emission impacts of voluntary corporate emission targets.  
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2. Graphical Analyses of Voluntary Corporate Emission Targets and Public Policies  
 
The management of a firm may have an array of motivations for reducing their greenhouse gas 
emissions consistent with conventional notions of their fiduciary duty to the owners of the firm 
(Welch et al. 2000; Lyon and Maxwell 2003, 2019; Hoffman 2007; Delmas and Montes-Sancho 
2010; Henderson and Steen 2015; Aldy et al. 2023, 2025).  
 
The firm may be developing a substitute for the polluting activity that will become favored if other 
firms follow its voluntary action, or if the regulatory agency adopts standards compelling the use of 
the lower-emitting substitute. Conversely, the firm (or a group of similar firms) may use the 
existence of their voluntary efforts to address emissions as sufficient, thereby preempting the need 
for government regulation. For example, the Edison Electric Institute explicitly made this case in the 
context of investor-owned utilities adopting emission goals under the mid-to-late 1990s Climate 
Challenge Program.  
 
The firm may produce goods for the final retail market in which some segment of consumers is 
willing to pay a premium for “green” versions of these goods. Managers may find that they can 
recruit higher-quality labor if workers believe they will contribute to social improvement. Managers 
may respond to investors who have green preferences. Finally, managers implement strategies and 
undertake investment that reduces emissions in response to public policies, such as carbon 
pricing programs, clean energy subsidies, regulatory mandates and more.  
 
Moving beyond conventional notions of fiduciary duty, managers may have their own green 
preferences that they attempt to satisfy through their management of the firm. Some scholars and 
advocates have also made the case that managers of large corporations may have a responsibility 
to address climate change (Henderson 2021, 2023).  
 
While there are myriad explanations for why a firm may undertake emissions abatement, for the 
purposes of this analysis, we will consider the corporate benefit as a general concept without 
further elaboration of the underlying mechanism or rationales. Let us suppose that a representative 
firm opts to select an emission target that reflects an explicit weighing of the benefits and costs to 
the firm. In doing so, the firm accounts for its own benefits for reducing emissions, the marginal 
cost of abating emissions, as well as the policies that influence its incentives for reducing 
emissions. This graphical analysis illustrates how a firm may react to various public policies, and 
how the corporate benefit of implementing a voluntary target interacts with these policies. This 
analysis will also flag some challenges an analyst must confront in estimating the incremental 
impact of a voluntary target in the presence of various public policies.  
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Consider a firm with emissions equal to 100 in the absence of emissions abatement effort (Figure 
1). It faces increasing marginal abatement costs, represented by MAC0. An emissions target set at a 
quantity below its baseline level of 100 requires the firm to move up the marginal abatement cost 
function, moving from right to left. This representation focuses on what is observed – emissions – 
instead of estimated – emissions abatement – and thus presents the supply of emissions 
abatement in this downward sloping manner from the intercept at the y-axis – corresponding to 
zero emissions (total emissions abatement) – down to the x-axis intercept – corresponding to full, 
unabated emissions.   
 
 
Figure 1. Representative Firm and its Marginal Abatement Cost Function  

 
Suppose that this firm faces a carbon price as represented in Figure 2a. A firm minimizing its 
compliance costs with the carbon price (and maximizing its profits conditional on policy 
compliance) reduces its emissions from 100 to Q0. In the presence of a carbon price, the analyst 
observes the carbon price and Q0. The marginal abatement cost function and the unabated 
emissions quantity of 100 are private information known only by the firm.  
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Figure 2A. Firm Abatement with a Carbon Price  

 
Figure 2b. Firm Abatement with Corporate Benefits  

 
This firm could set a voluntary emission target of Q0, in which case it is expressing an emission goal 
consistent with what it expects to undertake in order to comply with a carbon price set through 
public policy.  
 
Suppose that the firm has committed to a voluntary emission target and it derives a corporate 
benefit based on one or more of the rationales for voluntary corporate emission targets described 
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above. For simplicity assume that the corporate benefit is a constant marginal benefit per unit of 
emission abatement as depicted in Figure 2b. This graph intentionally illustrates the corporate 
benefit as equal to the carbon price in Figure 2a. As described in the next section, some firms with 
voluntary emission targets have adopted internal carbon prices pinned to the carbon prices they 
face in (at least some of) the jurisdictions in which they operate. In these cases, firms make 
investment and strategy decisions with a corporate benefits measure aligned with the carbon price 
and the analyst may not be able to distinguish between the carbon price and corporate benefits.  
 
We can also use this comparison between 2b and 2a to present another challenge for the analyst. 
Suppose there are two firms that appear to be identical, except that one operates in a jurisdiction 
with a carbon price, and one does not. The latter firm adopts a quantitative target that reflects a 
corporate benefit that is a constant marginal benefit function equal to the carbon price faced by the 
former firm. These two firms would each emit Q0, the former reflecting the incentives associated 
with a carbon price, and the latter reflecting the firm’s own corporate benefits. An analyst 
identifying these two firms as effectively identical but failing to account for the difference in their 
carbon pricing exposure and voluntary target, might draw erroneous conclusions. If the analyst’s 
question focuses on the impact of carbon pricing, ignoring voluntary corporate targets, then they 
may conclude that carbon pricing had no impact on emissions based on a comparison of these two 
firms. If the analyst’s question focuses on the impact of voluntary corporate targets, ignoring 
carbon pricing, they may conclude that voluntary targets had no impacts based on a comparison of 
these two firms. In short, aa complete analysis should account for both policy and voluntary 
corporate action.  
 
Let us briefly explore the constant marginal benefits function. Suppose that the firm announces a 
voluntary emission target solely to enhance its public image but does not have an intention to 
undertake meaningful emissions abatement. The firm is greenwashing. The challenge is that there 
may be downside costs to being accused of greenwashing. Suppose that greenwashing results in a 
net cost, thereby eliminating the green image benefits and incurring reputational costs. In this case, 
suppose that emissions abatement reduces the likelihood of realizing this net cost (e.g., of an 
external stakeholder successfully accusing the firm of greenwashing). If the probability of realizing 
this net cost declines linearly in emissions abatement, then the corporate benefit would take a 
constant marginal benefit representation. In this case, the Y-axis intercept may differ from that in 
Figures 2a and 2b. One could also imagine that the marginal benefit for avoiding the reputational 
risk associated with greenwashing to be highest for the first unit of reduction, with a declining 
marginal benefit as emission reductions increase. This could take the form of a corporate benefits 
function starting at the origin (i.e., zero marginal benefits for avoiding greenwashing when the firm 
has realized a zero emissions corporate footprint) and increasing from left to right. See Appendix 
Figure A1 for an illustration.  
 
Suppose the firm faces a carbon price, sets a voluntary goal, and realizes benefits from avoiding the 
accusation of greenwashing. There is no incremental incentive to abate emissions if the carbon 
price exceeds the expected marginal benefit of avoiding greenwashing accusations. If there is a low 
carbon price, and potentially large net costs of greenwashing accusations, then corporate benefits 
could exceed the carbon price and thus deliver incremental emissions reductions. Beyond 
greenwashing concerns, there may be the corporate benefits accounting for investor preferences, 
worker preferences, and more that could influence the corporate benefits function. For expositional 
purposes, we will focus on the constant marginal benefits of emissions abatement as reflecting the 
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corporate benefit. In short, this firm could set an emission reduction target to Q0, in which case it is 
expressing an emission goal consistent with its own corporate benefit.  
 
Suppose that a firm faces a regulatory mandate that compels a reduction in emissions from 100 to 
Q0 (Figure 3a). This is a gross simplification of regulations that typically target specific processes 
and types of facilities, not the entire emissions footprint of a corporation. (A point we return to 
later.) In this case, we assume that the regulatory mandate is perfectly random in how it allocates 
emission reductions across the set of abatement options represented by MAC0.3 As a result, the 
residual MAC1 function starts at zero at Q0, and increases to the same value for the last ton of 
abatement as before the regulation. If there are no carbon pricing policies and the corporate benefit 
of voluntary emission reductions is zero, then Q0 is the emissions level as a result of compliance 
with the regulatory mandate. 
 
 
Figure 3a. Firm Abatement under a Regulatory Mandate  

 
 

 
3 The perfectly random allocation of emission reductions across the firm under regulatory mandates is a 
strong assumption intended to enable a clear illustration graphically of its implications. With the exception of 
the special case of a regulatory mandate eliminating all emissions with marginal abatement cost equal to or 
less than the corporate benefit (i.e., a regulatory mandate that replicates the cost-effective outcome 
associated with carbon pricing), the basic insight from the random allocation assumption generalizes to 
other emission reduction impacts from regulation.     
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Figure 3b. Firm Abatement under a Regulatory Mandate and Corporate Benefit 

 
If the firm’s corporate benefit is the same as in Figure 2b, then the firm would undertake 
incremental emissions abatement as represented in Figure 3b. The firm would optimize over its 
updated, post-regulation emission abatement opportunities represented by MAC1, and realize 
emissions of Q1. In this case, the firm voluntarily abates emissions equal to Q1 – Q0, which is 
incremental to the regulation. So long as the regulation does not disproportionately cover high 
marginal abatement cost opportunities in the firm, then the quantity of abatement reflecting the 
corporate benefit under regulation is less than the abatement resulting from the corporate benefit 
under the no-regulation counterfactual (Figure 2b): Q1 – Q0 < 100 – Q0. In this stylized set-up, this 
holds so long as MAC1 has a steeper slope than MAC0 as a result of the abatement required to 
comply with the regulatory mandate.  
 
In lieu of regulation, suppose that the state offers subsidies for technologies that enable the firm to 
abate its emissions. While such subsidies can take many forms, we assume that the subsidy 
reduces, but never eliminates, the marginal cost of abatement technologies. For example, Figure 4 
illustrates the downward pivot of the marginal abatement cost function from MAC0 to MAC2 as a 
result of the subsidy regime. Without the corporate benefit (or a carbon pricing policy), the firm 
would not bear incremental costs (even with a subsidy offsetting some of those costs) to abate 
emissions and the firm’s emissions would be 100. Implementing subsidies in the presence of a 
corporate benefit, however, can result in greater emissions abatement than under the corporate 
benefit alone. In Figure 4, the introduction of the subsidy results in a firm realizing emissions of Q2. 
Depending on the magnitude of the subsidies and the level of the corporate subsidy, the 
incremental emissions abatement of the interactive effect of the corporate benefit and the subsidy 
(Q0 – Q2) could be greater or lesser than the incremental emissions of the corporate benefit alone 
(100 – Q0).4  

 
4 For our purposes, we have assumed that the corporate benefit function is independent of subsidies, but 
this may not be the case. The availability of government subsidies could be correlated with the government’s 
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Figure 4. Firm Abatement under Subsidies and Corporate Benefit  

 
The subsidy depiction in Figure 4 could also be applied to a scenario in which the firm with a 
voluntary target decides to acquire relatively low-cost emission offset credits as one of their 
strategies for reducing net emissions. Indeed, many firms have set net emission reduction and net-
zero emission targets. Including offsets within the set of opportunities for (net) abatement would 
effectively pivot the firm’s overall marginal abatement cost function like in the subsidy case, with 
the key condition that the horizontal axis unit of measure becomes net emissions.  
 
Many firms face a suite of contemporaneous policies – regulations and subsidies – that may 
interact with their corporate benefit in determining their emissions outcomes. Consider Figure 5, 
which reflects both the regulation from Figure 3b and the subsidies from Figure 4. First, the firm 
complies with the regulatory mandate, which reduces emissions to Q0 and shifts its marginal 
abatement cost function to MAC1. Then, the subsidies adjust the firm’s marginal cost of abatement 
opportunities again, shifting to MAC3. The result is that the firm realizes emissions of Q3 as a result 
of the interactive mix of a regulatory mandate, subsidies, and the corporate benefit.  
 
 
 

 
attitudes toward corporate environmental, social, and governance (ESG) policy more generally. Thus, 
generous clean energy subsidies, such as under the Biden Administration-supported Inflation Reduction Act, 
could be associated with a pro-climate policy government. Demonstrating alignment with such a pro-climate 
policy government could yield greater corporate benefit in our model. In contrast, a government more hostile 
to clean energy subsidies and investment, such as the Trump Administration, which supported many 
reductions and eliminations of clean energy subsidies in the One Big Beautiful Bill Act, may likewise oppose 
corporate ESG initiatives. In this case, demonstrating alignment with such an anti-climate policy government 
could yield lower corporate benefit in our framework.  
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Figure 5. Firm Abatement under Regulatory Mandate, Subsidies, and Corporate Benefit  

 
Firms may operate facilities that emit greenhouse gases across multiple political jurisdictions (e.g., 
states, countries). The regulatory and subsidy regimes may differ across these jurisdictions. 
Suppose that our firm operates two facilities, one in state X without emission regulations and one in 
state Y with ambitious regulations (Figure 6). Suppose that the two facilities, which we will denote X 
and Y based on their state of location, are equal-sized emission sources of 50 units, summing to 
the firm aggregate of 100 absent abatement. These facilities have identical marginal abatement 
cost functions, represented by the red dashed line (X) and blue dashed line (Y). The facility-specific 
marginal abatement cost functions sum to the original MAC0 line, represented by MAC0

X+Y in this 
figure.  
 
Q0

X and Q0
Y represent the emission reductions at each facility given the corporate benefit. Facility Y 

is subject to a regulatory mandate, but facility X is not. Just as before, we assume that the mandate 
randomly allocates abatement among the abatement options at facility Y as represented by its 
marginal abatement cost functions. This results in a shift from MAC0

Y to MAC1
Y and an emissions 

quantity of QR
Y. Accounting for both the regulatory mandate and corporate benefit, the emissions 

level at facility Y is now represented by Q1
Y and firm-wide emissions are now represented by Q1, 

which is Q0
X (unchanged from before since it does not face a regulatory mandate) plus Q1

Y.  
 
Both facilities have lower emissions as a result of the firm’s corporate benefit, and the facility in 
state Y has lower emissions that the facility in state X. Let us stress that due to the interactive 
nature of corporate benefit and regulatory mandates in this framework, the difference in emissions 
between these two facilities is not the impact of regulation on emissions. An analyst evaluating 
regulatory performance, without accounting for voluntary corporate action, would err in drawing 
such a conclusion by comparing these two facilities.   
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Figure 6. Two-Facility Firm Abatement under Heterogeneous Regulatory Mandates and Corporate 
Benefit  

 
Consider an analogous scenario in which the firm faces heterogeneity in subsidies across political 
jurisdictions, as opposed to heterogeneity in regulatory mandates. The firm operates two, equal-
sized emission sources, X and Y (Figure 7). As before, these sources have identical marginal 
abatement cost functions, represented by the red dashed line (X) and blue dashed line (Y). These 
functions sum to the original MAC0 line, represented by MAC0

X+Y in this figure. Thus, each of X and 
Y’s marginal abatement cost functions have a horizontal intercept of 50 (one-half of the firm’s 
emissions of 100). Q0

X and Q0
Y represent the emission reductions at each facility given the 

corporate benefit level. Suppose that facility Y is eligible for a clean energy subsidy in state Y, but 
facility X is not. Just as before in Figure 4, we assume that the subsidy reduces the slope of the 
marginal abatement cost function, shifting from MAC0

Y down to MAC2
Y. The emissions level at 

facility Y, with the impact of the subsidy and the corporate benefit, is now represented by Q2
Y and 

firm-wide emissions are now represented by Q2, which is Q0
X (unchanged from before since it does 

not face a subsidy) plus Q2
Y. Note that the firm-wide marginal abatement cost function, MAC1

X+Y, 
follows MAC0

X for high-cost abatement that lies above that of facility Y’s MAC at zero emissions with 
the subsidy, and then represents the summation of the marginal abatement cost functions for 
lower-cost abatement.   
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Figure 7. Two-Facility Firm Abatement under Heterogeneous Subsidies and Corporate Benefit   

 
Let us synthesize a few key takeaways from this set of stylized, graphical analyses.  
 

• If firms realize some private, corporate benefit to reducing emissions, then their emission 
levels may reflect a mix of policy-induced as well as voluntary emission abatement effort.  
 

• Under regulatory mandates, a firm realizing corporate benefit is likely to abate below what is 
required of the mandate.  
 

• Under subsidies, the subsidy may amplify the emission abatement a firm voluntarily 
undertakes given its corporate benefit.  
 

• A patchwork of subsidies and regulations could induce some policy-driven abatement and 
some voluntary abatement, and the relative contributions will depend on the extent of the 
corporate benefit and the generosity of the subsidies.  
 

• In a patchwork of policies across jurisdictions, firms may reduce emissions more in their 
facilities subject to regulation or eligible for subsidies than in their facilities in the no-policy 
jurisdictions.  
 

• An evaluation of policy performance that fails to account for voluntary action may yield 
misleading results. Likewise, an evaluation of voluntary corporate performance that fails to 
account for the impacts, incentives, and requirements of public policies may yield 
misleading results.  
 

• In all of these cases, the corporate benefit is represented as a constant marginal benefit to 
the firm. If the firm operates in a jurisdiction with a carbon price that is at least equal to the 
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corporate benefit, then there may be no incremental emissions abatement resulting from 
corporate voluntary action.  
 

• This stylized analysis takes as a starting point that emissions absent any policy or voluntary 
corporate benefits are known. In practice, empirical analysis to distinguish the impacts of 
policies from voluntary efforts will require the estimation of an appropriate counterfactual. 
Given the nature of selection that is the defining characteristic of a corporate voluntary 
emission target, this represents a significant evaluation challenge.  

 
Let us close with a caveat and speculation about a dynamic extension. The insights generated by 
these graphical analyses may be specific to the assumptions made in illustrating these effects. 
Most notably, the specification of the corporate benefit as a constant marginal benefit enables a 
clear exposition of how firms respond to various policies given their corporate benefit. This function 
could take quite different forms in practice and could vary across firms.  
 
Second, the firm may consider its corporate benefit as an input in setting its emission reduction 
goal – i.e., using the constant marginal benefits and marginal abatement cost to identify Q0 as 
represented in Figure 2. Having done so, the management of the firm may simply aim for attaining 
the target, and it may interpret the marginal benefits of reducing emissions beyond the quantity 
necessary to meet its target as negligible. In this context, the firm may find value in lobbying for 
subsidies in order to reduce its marginal and total costs of attaining a target but would not reduce 
emissions below its established target level. Future work elaborating these incentives and 
mechanisms can further inform testable hypotheses for the impacts of public policies and 
implementation of voluntary targets on firms’ emissions. 
 
To put these takeaways in context, we turn now to the development of a new, comprehensive 
database on voluntary corporate emission targets.  
 
 
3. Database of Voluntary Corporate Emission Targets  
 
We have produced the Salata Institute Corporate Climate Targets Database (Aldy et al. 2026b) 
drawn exclusively from primary sources published by the largest publicly-traded firms listed on 
U.S. stock exchanges: annual reports, SEC 10-K filings, and sustainability and related reports. 
Specifically, the database covers the 2,986 U.S. firms listed on the Russell 3000 Index as of June 
2023. We have compiled these firms’ voluntary emission targets that they announced over the 
2000-2024 period, with target years spanning 2001-2060. In covering the Russell 3000, our 
database covers emission targets associated with approximately 98 percent of the U.S. equity 
market.5  

 
This database addresses a current gap that has important implications for the evaluation of 
voluntary corporate emission reduction targets. In 2024, the Securities and Exchange Commission 
(SEC) both promulgated its climate-related disclosure rule and immediately stayed its 

 
5 LSEG describes the Russell 3000 as follows: “The Russell 3000 Index measures the performance of 
approximately 3,000 stocks and includes all large-cap, mid-cap and small-cap US equities. The index is 
designed to represent approximately 98% of investable US equities by market capitalization.” (URL: 
https://www.lseg.com/en/ftse-russell/indices/russell-3000-index, last accessed July 21, 2026.)  

https://www.lseg.com/en/ftse-russell/indices/russell-3000-index
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implementation in response to legal challenges (SEC 2024; Dewey 2026). In May 2026, the SEC 
signaled its intent to rescind the regulation through a new rule-making process (Gillison 2026). As a 
result, there is no standardized disclosure requirements for U.S.-listed publicly-trade companies 
or other firms with respect to their voluntary emission reduction targets or emissions.  
 
Researchers, stakeholders, and the media have long relied on CDP as a source of information of 
voluntary emission reduction targets. CDP, formally known as the Carbon Disclosure Project, has 
been a non-profit organization that has operated an independent greenhouse gas emissions 
disclosure system on companies for more than two decades. CDP was originally organized by 
climate-aligned investors focused on surveying identified companies about their greenhouse gas 
emissions and associated goals and strategies, but has expanded to additional environmental 
impacts and reporting entities. CDP-collected and publicized data have been quite effective as a 
way for investors to engage companies, but as we note below, incomplete response rates, among 
other factors, undermine the comprehensiveness of CDP data and the suitability of CDP data for 
empirical evaluation. In June 2026, CDP announced a major restructuring into a commercial entity 
and a charitable organization. The private equity firm Permira acquired a majority stake in the 
environmental data and disclosure services functions of CDP. A new, non-profit, CDP Foundation, 
will focus on environmental science that supports information disclosure.6  
 
Going to the firm’s own publications can ensure that every firm that publicly announces an 
emission reduction target is represented in the database. The lack of standardization, however, 
creates a number of database construction challenges. Firm targets vary considerably in scale, 
time horizon, and scope. For example, some firms set annual incremental targets, while others 
commit to a single, longer-term target. Firms may have more than one target in a single year. Some 
firms have a long-term target complemented by short- and medium-term targets. Targets may be 
defined in absolute terms, such as a specific percentage or quantity of emission reduction, or in 
intensity terms, where the reductions are expressed per unit of output. The scope of these targets 
can include any combination of Scope 1, 2, and/or 3. Some targets apply to the entire firm, while 
others are limited to specific subsidiaries, business units, or geographic areas. 
 
Variation in target form is complicated by both the lack of standardized language surrounding 
firms’ voluntary carbon targets and ambiguity in firm statements. For this reason, we establish 
clear criteria for what constitutes a target. A statement in a public domain document must meet 
the following conditions to be considered a measurable emissions target in our database: (1) it 
must be forward looking; (2) it must explicitly identify the type of target; (3) it must specify a target 
amount (in terms of either absolute greenhouse gas or carbon dioxide emissions or emission 
intensity or relevant energy/electrification metric); and, (4) it must include a target year. In addition, 
we collect information on the base year, base year quantity, the year firms made public the 
commitment, and target coverage, when available. We also track, and code separately, qualitative 
statements about intent to adopt quantitative targets in the future.  

 
If a firm has multiple targets in a given year, each one is recorded. We classify emission targets into 
five types: 
 

 
6 Refer to the June 11, 2026 CDP press release at https://www.cdp.net/en/press-releases/cdp-
announces-transformative-investment-to-accelerate-environmental-transparency-worldwide, last 
accessed July 21, 2026, for more details.  

https://www.cdp.net/en/press-releases/cdp-announces-transformative-investment-to-accelerate-environmental-transparency-worldwide
https://www.cdp.net/en/press-releases/cdp-announces-transformative-investment-to-accelerate-environmental-transparency-worldwide
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1. Net-zero – commitments to achieve net-zero emissions. 
2. Carbon neutrality7 – commitments to become carbon neutral. 
3. Absolute Zero8 - commitments to eliminate 100% GHG emissions and create emission 

surplus by removing or avoiding more emissions than the firm generates.  
4. Climate positive targets - commitments to go beyond eliminating 100% GHG 

emissions by removing or avoiding more emissions than the firm generates.   
5. GHG reduction – commitments to reduce emissions that do not explicitly refer to net 

zero or carbon neutrality.   
6. Energy/electrification– energy-related commitments that contribute to emission 

reduction, such as energy efficiency, renewable energy, electric vehicle, sustainable 
aviation fuel, or hydrogen goals.   

7. Qualitative – non-quantitative statements expressing an intention to set emission-
related targets in the future.   

 
To produce the database, we trained large teams of research assistants to review public domain 
documents issued by firms that may include information about corporate emission reduction 
targets.  
 
In the first wave, each firm in the Russell 3000 was randomly assigned to RAs. We tasked the RAs to 
produce a single set of entries for each firm by reviewing the firm’s published sources, identifying 
relevant statements, and coding the defining characteristics of each emissions target. A subset of 
allocated firms was assigned blindly to two RAs. After completing their assignment, RAs were 
notified of each pairing and tasked with reviewing and reconciling discrepancies in their work to 
produce a single set of entries for each firm.  
 
Each submitted set of entries was reviewed by a designated quality controller for accuracy and 
adherence to our data coding guidelines. For firms for which we identified targets, the quality 
controller checked each entry in the database to verify that the targets in coded data matched the 
details of commitments disclosed in the firm’s published reports. For firms for which no targets 
were identified, the quality controller conducted an additional review of public domain sources to 
confirm that no targets had been disclosed. 
 
As checks on errors of omission, we also cross-referenced our data with an array of secondary 
sources to identify firms who have announced emission reduction targets. We reviewed CDP, SBTi, 
the Transition Pathway Initiative, Climate Action 100+, and other online compilations of voluntary 
emission reduction targets and compared these lists with our compilation. For any gaps identified, 
we revisited public sources already in our repository and searched for additional evidence in new 
sources not previously identified.  
 
We also drew from the insights of Bauer et al. (2024), who developed large language models to 

 
7 We follow the experience in practice by distinguishing carbon neutrality targets from net-zero targets 
because carbon neutrality relies on carbon offsets, while net zero targets emphasize reducing corporate 
footprint greenhouse gas emissions as much as possible before going to the carbon offsets market. This 
distinction may matter more for communication and image-building purposes than for abatement strategy 
and implementation.  
8 We assign absolute zero targets as distinct from net zero because absolute zero targets aim to eliminate all 
GHG emissions, without the use of carbon offsets. 
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evaluate business news media and related press releases through several large databases to 
identify emission targets. We employed the prompts designed in Bauer in GPT-4o to review reports 
in the Wall Street Journal, New York Times, and Barrons over 2005-2023 to identify corporate 
emission reduction targets. The large language model identified media articles on 374 firms in our 
Russell 3000 sample – these articles include an array of environmental and climate topics related 
to these firms. Thus, only 12 percent of the Russell 3000 appear in any business news article 
focusing on its emissions and climate-related actions on these media databases over 2005-2023, 
as identified by the LLM. Of these 374 firms, the LLM identified 27 as having emission reduction 
targets, all of which we had identified and documented in our database. In addition, our process 
drawing from primary sources identified another 301 firms out of these 374 with at least one 
emission reduction target over this time period that the LLM failed to identify in the business media.  
 
In response to discrepancies, we tasked the third wave of RAs to undertake another review of the 
database. The team also checked for missing public sources and added newly identified 
documents to our repository.  
 
We also developed LLMs to construct a parallel evidence database independent of the database 
built by our research team, and then used it to audit our database. We compiled a corpus of annual 
reports, 10-K filings, and sustainability reports for all Russell 3000 firms in our database, including 
of those firms for which we have not identified any voluntary emission reduction targets. We 
trained the LLMs to review all of these reports, conduct additional searches for sustainability 
reports or other relevant sources where documents appeared to be missing, identify and sort target 
statements, and code them according to our guidelines. The resulting independent database was 
compared against ours, and any discrepancies were flagged. A quality controller then reviewed 
each flagged entry, revisited source documents where needed, and resolved remaining 
discrepancies to produce the final database. 
 
Finally, we emailed a representative at each of the nearly 3,000 firms in our sample with the 
information in our database pertaining to their firm for their review and corrections, if necessary. 
We reviewed their feedback alongside the public evidence they provided and incorporated 
corrections as necessary. 
  
The vast majority of scholarship on voluntary emission targets have relied on CDP. The challenge is 
that CDP disclosure of voluntary emission targets was not designed for research and evaluation 
purposes. CDP began to survey firms about their emissions and voluntary goals based on firm-
targeted requests by major investors. Some firms adopt emission targets but are not surveyed by 
CDP. Some firms receive a survey from CDP, but do not reply. Some firms reply to CDP, but request 
that some or all of their responses are not made publicly available. Some firms respond to CDP on 
an intermittent basis. CDP has been quite effective at drawing attention to voluntary targets and 
emission disclosures and facilitating the sharing of information and lessons among firms. The 
various levels of selection, however, risks producing a sample of firms’ voluntary emission targets 
subject to bias from the standpoint of statistical analysis.  
 
To illustrate the potential scale of omissions through each of the CDP survey approach and our 
public-domain document cataloguing approach, we compared our database to the CDP database 
that a researcher can access through a standard data subscription (Figure 8). CDP discloses 
voluntary emission targets starting in 2010. Our database illustrates a modest number of Russell 
3000 firms with voluntary emission reduction targets before 2010. In every year that CDP discloses 
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corporate emission targets, we have identified Russell 3000 firms that disclosed through their own 
communication channels (e.g., sustainability reports) in lieu of CDP. In the early 2010s, CDP 
covered a large fraction of all Russell 3000 emission reduction targets, and it identifies more firms 
with voluntary targets than those that we identify through the review of their public reports. During 
this time period, some firms appear to have relied on CDP as its medium for communicating its 
voluntary emission reduction target.  
 
As more and more firms have adopted voluntary targets in the past decade, however, the omissions 
from the CDP database have become more pronounced. By 2023, the last year for comparison 
between CDP and our database, more than 1,000 Russell 3000 firms disclosed through either CDP 
or in corporate public documents reflected in our database. Of these firms, 39 percent are captured 
by both databases, 3 percent are captured by CDP alone, and 58 percent are captured by only the 
Harvard database. Thus, empirical analyses of companies listed in the Russell 3000 using CDP data 
would miss more than half with emission reduction targets in recent years.  
 
The disclosure environment – both mandatory under existing regulations and voluntary by firms – 
has evolved over time. Some U.S.-listed firms are also listed on European exchanges, where they 
face mandatory disclosure (e.g., bp). Some U.S.-listed firms operate large emission sources that, at 
the facility level, are subject to mandatory disclosure under the Environmental Protection Agency 
Greenhouse Gas Reporting Program or Title IV of the Clean Air Act Amendments of 1990 reporting 
requirements. Some firms have disclosed through CDP but then shifted to disclosure either through 
(a) CDP and firm-specific publications, or (b) only firm-specific publications. The costs and benefits 
of producing and communicating information through these various regulatory and voluntary 
disclosure channels merits examination in future research.  
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Figure 8. Comparison of Russell 3000 Firms with Active Targets, Disclosed through CDP and 
Identified through the Salata Institute Corporate Climate Targets Database 
    

 
Sources: Salata Institute Corporate Climate Targets Database, 2026 (Aldy et al. 2026b), and CDP 
2025.  
 
Conditional on adopting a voluntary corporate emission reduction target, firms typically announce 
a number of targets over time (Figure 9). In the early years of voluntary corporate targets, emission 
intensity targets were more likely, but mass-based quantitative emission reduction targets have 
become more common in recent years. In 2010, intensity targets represented nearly roughly half of 
all targets, but, by 2024, mass-based reduction targets amounted to more than three-quarters of all 
targets.9 Of the firms that have announced intensity targets, 26 percent have subsequently 
announced a mass-based reduction target. Energy efficiency and renewable power targets serve as 
both entry points for some firms and are coupled with explicit emission reduction targets by others. 
In 2010, energy-focused targets represented nearly half of all targets. While still significant, the 
energy-focused share of all targets fell to about one-quarter in 2023. More than 85 percent of the 
firms that have established longer-term net-zero targets (e.g., with 2040 or 2050 as target years) 
have adopted near-term interim emission reduction targets.  
 
 

 
9 We have excluded net-zero and net-zero adjacent targets for these calculations, since an intensity target 
and a mass-based target is equivalent for the net-zero class of targets.  
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Figure 9. Total Number of Active Emission Reduction Targets by Year, Russell 3000 

 
Source: Salata Institute Corporate Climate Targets Database, 2026.  
Note: The total number of active emission reduction targets can exceed the total number of firms 
having active emission targets, since a firm can operate with multiple active targets at any point in 
time.  
 
The significant growth in the total number of targets over the past decade coincides with the 
growing interest in adopting ambitious long-term targets. Before the UN climate conference in Paris 
in 2015, very few firms had adopted net-zero or related emission targets (Figure 10). In the years 
after the Paris Agreement entered into force, the adoption of such ambitious targets has 
accelerated dramatically. Firms have adopted absolute zero, carbon neutral, and net-zero targets. 
Subtle differences distinguish net-zero from carbon neutral targets. Under net-zero targets, the 
expectation is that the firm would reduce emissions as much as possible within its corporate 
footprint and then offset the balance of its emissions through greenhouse gas emission removal 
(such as through forest projects that sequester carbon dioxide in biomass, or industrial direct air 
capture with durable storage). Under climate neutral targets, firms undertake a mix of emission 
abatement and acquisition of emission offset credits, which could come from an array of project 
types, such as renewable energy projects and emission reduction activities in addition to removals, 
such as under net-zero targets. In practice, a firm with a net-zero target may pursue a strategy quite 
similar to that of a firm with a climate neutral target.  
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In the Russell 3000, 676 firms have announced their intent to reduce their net emissions to zero by 
a specified target year. The dramatic increase in the adoption of net-zero targets by major firms 
occurred soon after the Biden Administration announced its goal for the United States to achieve 
net-zero emissions by 2050. With the Trump Administration striking both this net-zero goal and the 
U.S. goal to cut emissions by 50 to 52 percent by 2030 under the Paris Agreement, an open question 
is whether many of these firms will walk away or delay their net-zero target goals. For example, 
TotalEnergies indicated that it would not move forward with a net-zero transition plan because the 
current slate of public policies is inadequate to deliver on the decarbonization necessary to meet 
the Paris Agreement goals (TotalEnergies 2026; Crellin and Nasralla 2026). In 2025, PepsiCo (2025) 
announced that it would push back its net-zero goal from 2040 to 2050. In its 2025 ESG report, 
Walmart announced that it would likely miss its 2025 emissions target and noted the importance of 
performance by other key players in society, including governments in making progress on 
achieving net-zero emissions. We plan to continue to update our database over time to enable 
more extensive analysis of firms’ goals, goal revisions, and progress in achieving their goals.  
 
 
Figure 10. Total Number of Net-Zero and Net-Zero Adjacent Emission Targets by Year, Russell 3000 
 

 
Source: Salata Institute Corporate Climate Targets Database, 2026. 
 
Across nearly every major industry, firms have adopted emission reduction targets (Figure 11). 
Nearly 80% of all electric utilities in the Russell 3000 have set such targets. Transportation and 
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warehousing firms follow closely at 63%, and more than half of mining and oil and gas companies 
(56%) have also adopted emission reduction targets. Around 40% of retail-facing firms, in the retail 
trade and food and accommodations industries, have adopted emission reduction targets. While 
manufacturing firms comprise nearly one-third of the Russell 3000, only about one in five (19%) of 
these firms has established an emission reduction target. Likewise, financial firms make up about 
one in six firms in the Russell 3000, but only 17% of these firms have adopted such targets. The next 
section explores the relationship among these voluntary corporate emission reduction targets and 
current public policies. Further analysis of trends and determinants of voluntary emission targets, 
disclosure behavior, and decarbonization progress is left for future work.  
 
 
Figure 11. Russell 3000 Firm Targets by Major Industry  
 

Source: Salata Institute Corporate Climate Targets Database, 2026.  
Note: This represents the industry-specific counts for firms with at least one emission reduction 
target announced over 2000-2024 in our database. The bracketed values represent the number of 
Russell 3000 companies in that industry.   
 
 
4. Voluntary Emission Targets and Public Policies  
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Corporate voluntary targets reflect the design of public policy goals and emission reduction 
policies along a number of dimensions. The form of emission reduction targets adopted voluntarily 
by firms follows the form of national emission quantitative goals and targets. For example, near-
term national goals, referred to as Nationally Determined Contributions under the 2015 Paris 
Agreement, typically take one of three forms: a percentage reduction relative to a historic base year 
by some future date (e.g., 2030), a percentage reduction relative to a projected baseline or 
business-as-usual emission level in 2030, or a percentage reduction in emissions intensity (ratio of 
emissions to gross domestic product) relative to a historic base year by some future date. In the 
multilateral climate context, the developed countries with greater experience and resources have 
taken on the first type of goal, and developing and emerging economies, with less experience and to 
a varying degree fewer resources, have taken on the later two types of goals. There is an expectation 
in this context that countries will evolve away from intensity and percentage reduction versus 
projected baseline targets and towards mass-based emission reduction targets.  
 
In the U.S. context, national goals have varied in their form and ambition. During the Clinton 
Administration, the U.S. Government agreed to a 7 percent reduction relative to 1990 levels by 2010 
at the 1997 Kyoto Conference. The Bush Administration replaced this with an emission intensity 
goal. The Obama Administration supported both a near-term emission reduction target (17 percent 
below 2005 by 2020) and a mid-century goal (80% reduction by 2050). After the Trump 
Administration withdrew from the Paris Agreement, the Biden Administration established more 
ambitious near-term targets (50-52 percent below 2005 by 2030), and a mid-century net-zero 
target. Many other countries have, over the past half dozen years, adopted net-zero targets around 
2050 or soon thereafter.  
 
In a similar fashion, firms’ voluntary targets have employed each of these three forms and these 
have evolved over time. In the 2000s, the initial, small set of firm targets focused on emission 
intensity goals and modest mass-based emission reduction goals. Firms that gained early, initial 
experience established more ambitious goals over time. For example, the electric utility AEP 
pledged to cut emissions by about 4 percent over 2003 to 2006, then 10 percent over 2011 to 2020. 
By 2018, AEP pledged to cut emissions 80 percent by 2050, which has subsequently adjusted to 80 
percent reduction by 2030 and net-zero by 2050 (AEP 2023).  
 
Firms have quite frequently undertaken “midstream” revisions of their targets: updating them 
before the target year for their active targets. In our database, 83 percent of firms that have 
announced at least one emission reduction target has made a midstream revision. About 15 
percent of revisions increased ambition in terms of the level of the target (e.g., a target with a lower 
emissions level or emissions intensity), while about 42 percent set less ambitious targets and 44 
percent maintained the ambition of their target. It was much more common for firms to advance 
the target year of their goal, especially in the case of those that maintained the quantitative level of 
their target from the previous announcement.  
 
Some firms, like some countries, that failed to meet initial goals nonetheless set subsequent, 
ambitious targets. In some cases, a firm would revamp a goal – with a deeper emissions reduction 
but over a longer timeline than a previously established goal. For example, the electric utility Xcel 
Energy pledged to cut its emissions intensity 7 percent relative to its 2003 level over 2004-2012 but 
failed to meet this target. In 2015, it pledged to cut its mass-based emissions 23 percent relative to 
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its 2005 level by 2017 but again failed to meet this target.10 In 2018, it pledged to cut its emissions 
80 percent by 2030 (Xcel Energy 2018). This is analogous to the Biden Administration selecting a 
goal to halve U.S. emissions by 2030 but opting not to re-adopt the Obama Administration 
Nationally Determined Contribution to reduce emissions 26 to 28 percent below 2005 levels by 
2025.  
 
In recent years, many firms that have adopted mid-century net-zero goals – like many of the 
countries in which they operate – have also set interim (e.g., 2030) emission reduction targets. For 
example, ConocoPhillips (2022) announced in its 2020 sustainability report the goals to cut 
emissions 40 to 50 percent by 2030 and to net-zero by 2050. 
 
In both the context of voluntary country goals under the Paris Agreement’s Nationally Determined 
Contributions and voluntary corporate emission reduction targets, the agent deciding on behalf of 
the country or the firm has discretion in the form and ambition of the target. Such discretion may 
facilitate broader participation – by countries under the Paris Agreement and by firms through 
voluntary goal adoption. Such discretion may also make it easier for some agents to structure a 
voluntary commitment that could give the appearance of reducing emissions without requiring 
emission abatement effort in practice (e.g., greenwashing). Such experiences create opportunities 
to learn not just why a nation or firm adopts an emissions goal, but how they structure the form of 
the goal that they adopt. Indeed, given the multiple rationales for corporate benefits of a voluntary 
emission target described in section 2, there may be multiple audiences and multiple messages a 
firm attempts to deliver through the formulation and communication of its emission target. One 
approach under a dual-stakeholder communication strategy would be to set an emissions target 
with a large percentage reduction in emissions relative to a high baseline. One audience interested 
in environmental benefits may find attractive the large percentage reduction, and another audience 
concerned about costs associated with activities beyond the conventional scope of the firm’s 
business may find attractive the high baseline. In the context of national goals – whether it’s 
economies in transition under the Kyoto Protocol holding the option of reducing emissions relative 
to a base year that pre-dated the fall of the Berlin Wall, or the United States selecting 2005 as a 
base year in the lead up to the 2009 Copenhagen talks, or many developing countries under the 
Paris Agreement setting percentage emission reduction targets against forecast emission levels for 
2030 – it has been quite common for quantitative emission targets to be set relative to high baseline 
emission levels. Further investigation of this phenomenon in the context of firm-determined 
voluntary emission targets could be illuminating.  
 
Some firms that have adopted quantitative emission reduction targets also employ an internal 
carbon price, which they have disclosed, to inform their implementation.11 In some cases, an 
internal carbon price is effectively an internal carbon tax. For example, Microsoft began 
implementing a $10/tCO2e tax inside the company, which it has increased over time (Aldy and 
Gianfrate 2019). In other cases, an internal carbon price serves as a means for policy-testing the 
robustness of investment decisions. For example, ExxonMobil employs an internal carbon price 

 
10 These assessments of Xcel Energy’s performance with its emission goals reflects analyses we have made 
using unit-level carbon dioxide emissions in Xcel Energy’s corporate footprint.  
11 We have undertaken an initial exploration of some Russell 3000 firms’ documents to identify their 
disclosure, use case, and rationale for their internal carbon prices. We have an ongoing LLM exercise, akin to 
the production of the duplicate LLM-based emission reduction targets database described in section 3, to 
produce a dataset of internal carbon prices.  
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informed by its assessment of current and projected emission trading system allowance prices and 
carbon taxes to evaluate major investment decisions. The disclosure under litigation brought by 
New York State against ExxonMobil revealed a fairly systematic assessment of various political 
jurisdictions carbon prices that could influence the value and returns to the firm’s investments 
(New York County Clerk 2017).  
 
More generally, other major companies have adopted an internal carbon price informed by the 
public policy carbon price that they face (Table 1). Indeed, firms have employed internal carbon 
prices benchmarked to allowance prices in the EU, United Kingdom, California, and Regional 
Greenhouse Gas Initiative (Tennant, Constellation Energy, Dow), as well as carbon taxes in 
Germany, Chile, and Singapore (Adtran Holdings, AES Corporation, Global Foundries), and the 
CORSIA offset credit market for commercial aviation (American Airlines). Many others have set 
internal carbon prices based on scenario analysis of potential carbon prices their assets and 
facilities may face under future public policies.   
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Table 1. Sample of Russell 3000 Firms with Internal Carbon Prices  
Firm Name Type of 

ICP 
ICP Value 
(per tCO2e) 

Rationale and Uses 

Adtran 
Holdings Inc 

Shadow 
Price 

€49 Price based on compliance for German-based 
facilities under the German carbon tax 

AES Shadow 
Price 

$5 Price based on compliance for Chile-based 
facilities under the Chilean carbon tax 

Alphabet Implicit 
Price 

$50–$160  Cites $50–$160/tCO2 by 2030 as amounts needed 
for Paris-aligned goals.  

American 
Airlines Group 

Shadow 
Price 

$4–$25 Aligned with estimated CORSIA offset prices  

Capital One Internal 
Fee 

$15 Establishes dedicated revenue stream for carbon 
reduction and sustainability initiatives. 

ConocoPhillips Shadow 
Price 

$60 Company states it uses carbon price assumptions 
to navigate GHG regulations.  

Constellation 
Energy 

Shadow 
Price 

market-
specific 

Function of the ETS price in the market is relevant 
to a specific facility.  

Dow Shadow 
Price 

$50-$102 Aligned with EU and CA ETS allowance prices.  

Duke Energy Shadow 
Price 

$16.53  Designed to account for potential future CO2 
regulation in non-North Carolina jurisdictions. 

Global 
Foundries 

Shadow 
Price 

$48.4 Price based on compliance for Singapore-based 
facilities under the Singapore carbon tax 

Host Hotels & 
Resorts 

Shadow 
Price 

$100–$268  $100/tCO2e benchmark from 2017 World Bank/ 
IMF recommendation, and upper end of range 
reflects NYC Building Performance Standards. 

Microsoft Internal 
Fee 

$15, $100 for 
air travel 

Finances investment in climate-related innovation. 

Pfizer Shadow 
Price 

$200 Aligned with current and projected schemes 
applicable to operating locations including 
facilities facing EU ETS and carbon taxes. 

Pinnacle West 
Capital Co 

Internal 
Fee 

$25 Based on California cap-and-trade 2020 CO2 cost 
and escalated at 2.5% beginning in 2028; used in 
integrated resource planning 

PPL 
Corporation 

Implicit 
Price 

$15–$25 Implied cost of potential future CO2 regulations in 
resource planning; used in capital expenditure, 
risk management, and integrated resource 
planning. 

Procter and 
Gamble 

Shadow 
Price 

$8–$200  References alignment with carbon tax price 
carbon allowance price under an Emissions 
Trading Scheme. 

Southern Co Shadow 
Price 

$0–$50 Scenario analysis represents a range of potential 
policies affecting carbon-emitting resources. 

Tennant Co. Shadow 
Price 

varies with 
UK ETS price 

Aligned with UK ETS allowance prices.  

Source: Compiled by authors from sustainability reports and publicly disclosed responses to CDP 
questionnaires for select Russell 3000 firms in the Salata Institute Corporate Climate Targets 
Database, 2026. 
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An internal carbon price for a firm could be interpreted as the price per ton of carbon that equates 
the marginal benefit and the marginal abatement cost for the firm. In effect, this would be 
consistent with how we represent corporate benefit in the graphical analyses in section 2. The 
extent to which the internal carbon price is a function of the allowance price or carbon tax that the 
firm faces, however, suggests that the corporate benefit may have limited, if any, contribution to 
incremental emission reduction effort. Instead, it may simply represent what the firm faces, or 
expects to face, under public policy. Moreover, it is important to emphasize that the application of 
ICPs – and the extent to which they are binding on firm investment and operational decisions – 
varies significantly across firms and, in many cases, falls well short of what would be expected 
under an allowance price or carbon tax.  
 
The patchwork nature of public policy also suggests that some firms adopt voluntary emission 
reduction targets in jurisdictions without carbon pricing or regulatory mandates. As noted above, 
about half of the investor-owned utilities in the Russell 3000 have adopted emission reduction 
targets. The power sector in the United States is subject to a rich mix of public policies: carbon 
pricing in California (and with recent expansions along the West Coast) and Mid-Atlantic and New 
England states under the Regional Greenhouse Gas Initiative, renewable portfolio standards 
requiring a specified fraction of power must be generated from renewable sources in about thirty 
states, and subsidies for renewable power available through the Federal tax code (Aldy et al. 
2026a). These Russell 3000 firms comprise about half of all U.S. power generation, and those within 
the Russell 3000 that have adopted targets tend to generate more power than Russell 3000 utilities 
without voluntary targets.  
 
In practice, Russell 3000 utility firms with voluntary targets represent a larger fraction of U.S. power 
generation (Figure 12a) and power sector emissions (Figure 12b) than firms covered by emission 
trading systems on the East and West Coasts. More of the U.S. power sector is covered by 
renewable portfolio standards (and, by definition, the production tax credit and investment tax 
credit for renewable power under the U.S. internal revenue code over our 2000-2024 period) than 
voluntary firm targets, but the ambition, as reflected in the quantitative amount of emissions 
permitted by their targets, and the explicit focus on carbon emissions of the voluntary targets 
suggest that they may also exceed the incentives of the regulatory mandates, at least in some 
jurisdictions. About half of the Russell 3000 utilities that have adopted voluntary targets operate in 
multiple states, and these firms face a mix of policies and regulations across their corporate 
footprint. 
 
Both figures illustrate how an increasing share of generation (figure 12a) and an increasing share of 
emissions (figure 12b) are covered by firms adopting voluntary emission reduction targets over the 
past decade. Over 2015-2022, the share of generation covered effectively doubled, while the share 
of emissions covered increased by about 50 percent. This also illustrates how utility firms with less 
emission-intensive generation portfolios are more likely to adopt emission reduction targets in 
recent years.  
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Figure 12a. U.S. Power Generation by Russell 3000 Utilities 

 
Figure 12b. U.S. Electric Sector Carbon Dioxide Emissions by Russell 3000 Utilities 
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Sources: Compiled by authors using the Salata Institute Corporate Climate Targets Database, 2026; 
U.S. EPA CEMS data compiled by authors; and policy information produced in DSIRE and LBNL 
databases.   
 
 
5. Empirical Illustration of Voluntary Corporate Emission Reduction Targets and Patchwork 
Public Policies 
 
As noted above, empirical evaluation of voluntary corporate emission reduction targets faces 
significant challenges. By design, firms select into voluntary targets and the act of choosing to 
adopt a form of self-regulation may reflect an array of confounding factors that could bias 
estimation of the impact of target adoption. These could reflect overlapping subsidy, regulation, 
and carbon pricing policies, as well as evolving corporate strategy and investment decisions that 
may affect a firm’s future emissions trajectory and hence its incentive to adopt (or not) a voluntary 
emission target.  
 
As a preliminary way to explore the public policy – voluntary target interaction, we focus on 
emissions of facilities operating under a patchwork of public policies and voluntary emission 
reduction targets. These preliminary estimates are not intended to reflect the causal effect of either 
voluntary targets or public policies but are simply illustrations of facility-level outcomes associated 
with coverage by either voluntary targets, carbon pricing, or both.  
 
We focus on a set of emission-intensive industries in which California-based facilities are covered 
by carbon pricing under the state’s cap-and-trade program, and non-California facilities do not face 
carbon price or greenhouse gas regulation. Specifically, we focus on these manufacturing 
industries as identified in the EPA Greenhouse Gas Reporting Program (GHGRP): iron and steel, 
aluminum, petroleum refining, cement and related minerals, and pulp and paper. The EPA GHGRP 
establishes a minimum emissions reporting threshold for facilities. Given the emission-intensive 
nature of these industries, very few facilities in our selected industries operating in the United 
States would fall below this reporting threshold in the GHGRP.  
 
We identify the parent company of each facility using the crosswalk provided in the EPA GHGRP 
database. We also identify facilities covered by the California greenhouse gas cap-and-trade 
program using publicly-available data issued by the California Air Resources Board. We limit our 
sample to facilities whose parent company is a Russell 3000 firm, which we then match to 
voluntary corporate targets information in our database. We also limit our sample to facilities with a 
complete time series of annual emissions data reported to and published by the EPA Greenhouse 
Gas Reporting Program. The resulting sample produces a balanced sample of facility-year 
emissions for 257 facilities owned by 35 Russell 3000 firms over 2011-2023. This analysis does not 
explore facility exit or entry under voluntary targets or state carbon pricing.  
 
In 2011, none of these facilities are covered by the California cap-and-trade program. Starting in 
2013, about 8 percent of the facilities in our sample are regulated by this program. In 2011, 14 
percent of the facilities in our sample are owned by firms that had adopted an emission reduction 
target by that time. This share of target adoption increases over our sample and, by 2022, 77 
percent of the facilities in our sample are owned by firms with voluntary corporate climate targets.  
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Given the significant variation in facility-level emissions in our data (the standard deviation is about 
double the mean), we estimate three models using the natural logarithm of annual facility-level 
emissions in Table 2. In the first model, we estimate the association between the log of emissions 
and an indicator variable for whether the facility is owned by a Russell 3000 firm that has adopted 
an emission reduction target for that year. In this model, we include year and facility fixed effects. 
These fixed effects account for any nationwide factors occurring in a given year as well as for 
characteristics of the facility that do not change over time. This effectively compares how 
emissions at a facility change from the period before its ownership firm adopted a voluntary climate 
target to the period after target adoption, using facilities owned by never-adopting firms as controls.  
 
In the second model, we estimate the association between the log of emissions and an indicator 
variable of whether the facility is covered by the California cap-and-trade program in that year. We 
include firm-by-year fixed effects as well as facility fixed effects. These fixed effects account for all 
firm-specific policies, actions, and strategies that occur each year as well as for characteristics of 
the facility that do not change over time. This effectively compares facilities within a firm that are 
covered by the California cap-and-trade program to those facilities that are not (i.e., operate 
outside of California). This comparison can illustrate how the California carbon pricing policy may 
induce facility-level emission outcomes that differ from those of facilities in unregulated 
jurisdictions within the same firm.  
 
In the third model, we estimate the association between the log of emissions and an indicator 
variable for whether the facility is covered by the California program and it is operated by a Russell 
3000 firm with a voluntary emissions target. As in the second model, we include firm-by-year fixed 
effects as well as facility fixed effects. These fixed effects account for all firm-specific policies, 
actions, and strategies that occur each year as well as for characteristics of the facility that do not 
change over time. This also enables a within-firm comparison, with a focus on how firms that have 
adopted targets may reduce emissions at facilities under a cap-and-trade program differently from 
its facilities that are not covered by regulation. Since our targets data vary by firm and year (and our 
model includes firm-year fixed effects), we are only able to estimate the impact of a voluntary 
carbon target as it interacts with the California cap-and-trade program.  
 
The table presents three sets of estimates, corresponding to the three models. The first model in 
column (1) generates a point estimate that would represent a 0.2 percent decline in emissions at 
facilities in firms that have adopted voluntary corporate targets relative to firms that have not, but 
the large estimated standard error indicates that we cannot distinguish this from a zero effect. The 
second model in column (2) generates a point estimate that would represent a 4 percent decline in 
emissions at facilities covered by the California cap-and-trade program in comparison to facilities 
located outside of California and owned by the same firm. Again, the large standard errors caution 
against drawing any conclusion since we cannot rule out a zero effect. Finally, the third model in 
column (3) likewise generates a similar impact of the California carbon pricing policy, but a positive 
estimate on the interaction of voluntary firm target and carbon pricing. This estimate of the 
interaction could suggest that firms with voluntary targets do not reduce emissions more at 
facilities in regulated environments than those located in non-regulated environments. Again, the 
estimated standard errors are large and rule out confidence in such an interpretation.  
 
The lack of precision in the model results may reflect the relatively small sample size of firms and 
facilities, as well as the empirical challenges of attempting to control for unobservable factors 
through fixed effects specifications that leave little residual variation available for estimating 
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parameters of interest. The lack of statistical precision may also reflect a limited impact of 
voluntary corporate targets on the emissions of facilities that they continue to operate. More 
extensive statistical analysis and examination of potential mechanisms can better illuminate firms’ 
behavior under their voluntarily adopted emission targets in the presence of incomplete regulation. 
 
 
Table 2. Facility-level Emissions Associated with Carbon Pricing and Voluntary Corporate Targets  

 (1) (2) (3) 

Dependent Variable ln(emissions) ln(emissions) ln(emissions) 

Target -0.0025 
(0.037) 

  

CA ETS  -0.039 
(0.060) 

-0.044 
(0.061) 

Target*CA ETS   0.028 
(0.055) 

Facility FE X X X 

Year FE X   

Firm*Year FE  X X 

N 3,341 3,341 3,341 

N, facilities 257 257 257 

N, firms 35 35 35 

R2 0.93 0.95 0.95 
Notes: Emissions expressed in the natural logarithm of million metric tons of carbon dioxide 
equivalent, drawn from the EPA Greenhouse Gas Reporting Program. Target is an indicator that 
takes the value of 1 if the firm has an emissions reduction target active for that year. CA ETS is an 
indicator that takes the value of 1 if the facility is covered by the CA ETS in that year. Standard errors 
are clustered by firm. Targets are based on the Salata Institute Corporate Climate Targets Database, 
2026, and reflect firms with voluntary targets by 2022.  
 
 
6. Conclusions  
 
The significant increase in the adoption of voluntary emission reduction targets, including 
ambitious net-zero emission targets, by major U.S. firms over the past decade prompts the 
question: are such voluntary targets leading or lagging indicators of emission mitigation effort? 
While the era of voluntary corporate goals in the late 1990s and early 2000s represented a period in 
which voluntary action served as an alternative to regulation, the current era of voluntary targets 
occurs against an evolving patchwork landscape of carbon pricing, emissions regulations, and 
clean energy subsidies. Do voluntary targets simply orient a firm around the public policy goals and 
instruments that will cover the facilities, processes, and actions of the firm? Or do they reflect 
incremental emission mitigation abatement?  
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As an initial step in examining this question, we have produced a framework for assessing the 
potential interactions among public policies and voluntary emission reduction targets. This simple 
graphical analysis can frame empirical analyses moving forward. Given the extent of policy 
evaluation research that largely ignores voluntary corporate emission reduction targets and the 
applied finance literature that largely ignores public policy incentives, this integrating framework 
may enable more explicit consideration of the multiple incentives firms face operating under their 
voluntary targets and public policy constraints.  
 
To facilitate broader research on voluntary emission reduction targets, we have produced a new, 
comprehensive database of voluntary emission reduction targets for the 3000 largest, publicly-
traded firms in the United States. By sourcing information directly from firms’ public-domain 
communications, we can provide a more comprehensive characterization of the scope and nature 
of voluntary corporate emission reduction targets than what has typically been employed in the 
literature. Our initial assessment of target form and ambition illustrates the significant similarity 
among voluntary corporate targets and the emission goals and targets set by policymakers in the 
jurisdictions where they operate. Some firms have coupled internal carbon prices – in many cases 
set based on the regulatory carbon pricing and carbon tax schemes they face in their operations – 
with voluntary emission targets that likewise demonstrates the close relationship between public 
policy and corporate action. Future empirical research will test and explore these relationships 
more rigorously and address the key questions about the incremental impact voluntary goals and 
actions have for the global climate.  
 
  
 
 



33 
 

References 
 
AEP. 2023. 2023 Corporate Sustainability Report: Delivering the Power of Opportunity. URL: 
https://docs.aep.com/docs/sustainability/2023-AEP-Sustainability-
Report.pdf?utm_source=chatgpt.com.  
 
Aldy, J.E., Bolton, P., Halem, Z. and Kacperczyk, M.T., 2023. Behind schedule: The corporate effort to 
fulfill climate obligations. Journal of Applied Corporate Finance, Forthcoming. 
 
Aldy, J.E., Bolton, P., Halem, Z.M. and Kacperczyk, M.T., 2025. Show & tell: An analysis of corporate 
climate messaging and its financial impacts. Financial Analysts Journal, 81(1), pp. 82-101. 
 
Aldy, J.E, Gao, J., and Gillingham, K. 2026a. Tax Policy and Power Sector Decarbonization. In: The 
Forces Shaping America’s Fiscal Future Conference Proceedings, Brookings Institution Working 
Paper.  
 
Aldy, J.E. and Gianfrate, G., 2019. Future-proof your climate strategy. Harvard Business 
Review, May-June, pp. 92-101. 
 
Aldy, J.E. and Halem, Z.M., 2024. The evolving role of greenhouse gas emission offsets in combating 
climate change. Review of Environmental Economics and Policy, 18(2), pp.212-233. 
 
Aldy, J.E., Toffel, M., Bretl, A., Hanjani, C., Xiao, Z., Yang, L. 2026b. Salata Institute Corporate 
Climate Targets Database. Harvard University. URL: https://doi.org/10.7910/DVN/0OYPRG. 
 
Bauer, Michael; Huber, Daniel; Offner, Eric; Renkel, Marlene; Wilms, Ole. 2024. Corporate green 
pledges. SSRN 5027881. 
 
Bento, N. and Gianfrate, G., 2020. Determinants of internal carbon pricing. Energy Policy, 143, 
p.111499. 
 
Bento, N., Gianfrate, G. and Aldy, J.E., 2021. National climate policies and corporate internal carbon 
pricing. The Energy Journal, 42(5), pp.89-100. 
 
Bolton, P., Kacperczyk, M. and Samama, F., 2022. Net-zero carbon portfolio alignment. Financial 
Analysts Journal, 78(2), pp.19-33. 
 
Bolton, P. and Kacperczyk, M., 2026. Firm commitments. Management Science, 72(3), pp.2134-
2167. 
 
ConocoPhillips. 2022. Sustainability Report 2021. URL: 
https://static.conocophillips.com/files/callouts/2021-sustainabilityreport-6-28-
22.pdf?utm_source=chatgpt.com.  
 
Constellation. 2024. Sustainability Report 2024. URL: 
https://www.constellationenergy.com/content/dam/constellationenergy/pdfs/Constellation-2024-
Sustainability-Report.pdf.  
 

https://docs.aep.com/docs/sustainability/2023-AEP-Sustainability-Report.pdf?utm_source=chatgpt.com
https://docs.aep.com/docs/sustainability/2023-AEP-Sustainability-Report.pdf?utm_source=chatgpt.com
https://doi.org/10.7910/DVN/0OYPRG
https://static.conocophillips.com/files/callouts/2021-sustainabilityreport-6-28-22.pdf?utm_source=chatgpt.com
https://static.conocophillips.com/files/callouts/2021-sustainabilityreport-6-28-22.pdf?utm_source=chatgpt.com
https://www.constellationenergy.com/content/dam/constellationenergy/pdfs/Constellation-2024-Sustainability-Report.pdf
https://www.constellationenergy.com/content/dam/constellationenergy/pdfs/Constellation-2024-Sustainability-Report.pdf


34 
 

Crellin, F. and Nasralla, S. 2026. TotalEnergies to Reassess 2050 Net Zero Plans Due to Slow Energy 
Transitions. Reuters, March 26, 2026. URL:  https://www.reuters.com/sustainability/climate-
energy/totalenergies-reassess-2050-net-zero-plans-due-slow-energy-transition-2026-03-26/.  
 
Dewey, S. 2026. Financial Regulation, Climate Change, and Climate-related Risk Disclosure. EELP 
Regulatory Tracker, Environmental and Energy Law Program, Harvard Law School, February 26, 
URL: https://eelp.law.harvard.edu/tracker/financial-regulation-climate-change-and-climate-
related-risk-disclosure/.  
 
Gillison, Douglas. 2026. “Wall Street regulator moves to scrap Biden-era climate rule.” Reuters, May 
5, 2026. URL: https://www.reuters.com/legal/government/wall-street-regulator-moves-scrap-
biden-era-climate-rule-2026-05-05/. 
 
Henderson, Rebecca. 2021. “Should capitalism be reimagined?: If so, how?.” In Social scientists 
confronting global crises (pp. 53-58). Routledge. 
 
Henderson, Rebecca. 2023. “Moral Firms?” Dædalus 152(1):198-211. 
 
Henderson, Rebecca and Steen, Eric V.D. 2015. “Why do firms have “purpose”? The firm's role as a 
carrier of identity and reputation.” American Economic Review 105(5): 326-330. 
 
Hoffman, Andrew J. 2007. The coming market shift: business strategy and climate change. Cut 
carbon, grow profits: Business strategies for managing climate change and sustainability, pp.101-
117. 
 
Lyon, Thomas P. and Maxwell, John W. 2003. “Self-regulation, taxation and public voluntary 
environmental agreements.” Journal of Public Economics 87(7-8): 1453-1486. 
 
Lyon, Thomas P. and Maxwell, John W. 2019. “’Voluntary’ approaches to environmental regulation.” 
In Economic institutions and environmental policy (pp. 75-120). Routledge. 
 
Jiang, X., Kim, S. and Lu, S., 2025. Limited accountability and awareness of corporate emissions 
target outcomes. Nature Climate Change, 15(3), pp.279-286. 
 
Montgomery, A.W., Lyon, T.P. and Barg, J., 2024. No end in sight? A greenwash review and research 
agenda. Organization & Environment 37(2): 221-256. 
 
New York County Clerk. 2017. Exhibit 5. Made available through: Hulac, B. 2017. “This is how an oil 
giant uses internal carbon pricing.” E&E News, June 15, 2017.  
 
PepsiCo. 2025. PepsiCo refines sustainability goals to position business for the long-term. Media 
release, May 22, 2025. URL: https://www.pepsico.com/newsroom/press-releases/2025/pepsico-
refines-sustainability-goals-to-position-business-for-the-long-term?utm_source=chatgpt.com.  
 
Securities and Exchange Commission. 2024. The Enhancement and Standardization of Climate-
Related Disclosures for Investors. Federal Register 89: 21668-21921, URL:  
https://www.govinfo.gov/content/pkg/FR-2024-03-28/pdf/2024-05137.pdf.  
 

https://www.reuters.com/sustainability/climate-energy/totalenergies-reassess-2050-net-zero-plans-due-slow-energy-transition-2026-03-26/
https://www.reuters.com/sustainability/climate-energy/totalenergies-reassess-2050-net-zero-plans-due-slow-energy-transition-2026-03-26/
https://eelp.law.harvard.edu/tracker/financial-regulation-climate-change-and-climate-related-risk-disclosure/
https://eelp.law.harvard.edu/tracker/financial-regulation-climate-change-and-climate-related-risk-disclosure/
https://www.pepsico.com/newsroom/press-releases/2025/pepsico-refines-sustainability-goals-to-position-business-for-the-long-term?utm_source=chatgpt.com
https://www.pepsico.com/newsroom/press-releases/2025/pepsico-refines-sustainability-goals-to-position-business-for-the-long-term?utm_source=chatgpt.com
https://www.govinfo.gov/content/pkg/FR-2024-03-28/pdf/2024-05137.pdf


35 
 

TotalEnergies. 2026. More Energy, Less Emissions: Sustainability and Climate 2026 Progress 
Report. URL: https://totalenergies.com/system/files/documents/totalenergies_sustainability-
climate-2026-progress-report_2026_en.pdf.  
 
Walmart. 2025. FY2025 ESG Report: Delivering Shared Value. URL: 
https://corporate.walmart.com/content/dam/corporate/documents/esgreport/2025/FY2025-
Walmart-ESG-Report.pdf.  
 
Xcel Energy. 2018. Destination 2050: Corporate Sustainability Report. URL: 
https://www.xcelenergy.com/staticfiles/xe-
responsive/Company/Corporate%20Responsibility%20Report/CRR-2018-Corporate-
Responsibility-Report.pdf. 
   
Yang, L.Y., Muller, N.Z. and Liang, P.J., 2023. Intended and Unintended Consequences of Facility-
Level Mandatory CSR Disclosure: Evidence From the Greenhouse Gas Reporting Program. Journal 
of Accounting, Auditing & Finance, p.0148558X251413807. 
 
 

https://totalenergies.com/system/files/documents/totalenergies_sustainability-climate-2026-progress-report_2026_en.pdf
https://totalenergies.com/system/files/documents/totalenergies_sustainability-climate-2026-progress-report_2026_en.pdf
https://corporate.walmart.com/content/dam/corporate/documents/esgreport/2025/FY2025-Walmart-ESG-Report.pdf
https://corporate.walmart.com/content/dam/corporate/documents/esgreport/2025/FY2025-Walmart-ESG-Report.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Corporate%20Responsibility%20Report/CRR-2018-Corporate-Responsibility-Report.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Corporate%20Responsibility%20Report/CRR-2018-Corporate-Responsibility-Report.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Corporate%20Responsibility%20Report/CRR-2018-Corporate-Responsibility-Report.pdf


36 
 

Appendix: Supplementary Figures  

 

 
Figure A1. Firm Abatement under Corporate Benefits Expressed as a Constant Marginal Benefit 
(Figure 2b replicated, top) and Increasing Marginal Benefit (bottom) 
  
 


