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Abstract Voluntary environmental policy has often been criticized as picking the low-

hanging fruit, producing benefits that are relegated to a self-selected sample, and

improvements observed in voluntary environmental policy are indistinguishable from

business as usual. These criticisms are, in part, the result of the two-stage models used to

evaluate voluntary environmental programs that may over-control for the mechanisms that

lead to program effectiveness. In addition, voluntary environmental policy may play a

valuable role in achieving effective, efficient, and meaningful change in corporate behavior

through spillover of public goods to non-participating firms, and changing norms of cor-

porate behavior that are not detected using econometric methods. This manuscript details

evidence across the body of literature that supports this hypothesis and suggests a variety

of mechanisms that voluntary environmental programs may produce social welfare benefits

with low social costs. The decision to employ voluntary environmental programs should be

based on an assessment of trade-offs of consequences between adopting ineffective pro-

grams and costs involved with failing to adopt effective programs.

Keywords Voluntary environmental policy � Pollution abatement � Corporate

sustainability � Program evaluation

Introduction

The promises of voluntary environmental policy (VEP) include increased cooperation

between government and business, reduced implementation, monitoring, and enforcement

costs, and increased satisfaction by parties while attaining environmental goals. After over

a decade of research on the effectiveness of voluntary environmental policy (VEP), the
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findings of VEP effectiveness have been somewhat mixed, with a review of quantitative

evidence suggesting that VEP is ineffective (Lyon and Maxwell 2007). While this finding

may be due to specification error in the way that these programs are evaluated, formal

models of VEP conclude that ‘‘An environmental tax is inherently a more effective

instrument than a PVP (public voluntary program) (Lyon and Maxwell 2007).’’

In this manuscript, I argue that important benefits of voluntary environmental programs

may not be captured by econometric methods used to evaluate these programs. Creating

the appropriate mechanism for firm managers to signal environmental improvements to

stakeholders, disseminating best practices across an industry, reducing information or

search costs associated with improved environmental behavior, or shifting norms of

behavior may fail to appear in standard program evaluations, or have been controlled for

through model specifications. Further, these benefits may accrue with low opportunity

costs or social costs, depending on program design and alternative policy opportunities.

The effectiveness and efficiency of voluntary environmental programs depends on the

trade-offs of consequences of adopting alternative policy instruments, and in comparison

with inaction–or not adopting a voluntary or mandatory program.

Formal modeling efforts and recent empirical research have had a difficult time

quantifying the value of shifting the social norms of business behavior, increased coop-

eration between firms and government, reduced conflict, the potential social costs of

monetizing environmental improvements, and have potentially underestimated the benefit

of achieving low-cost environmental improvements with low-cost voluntary initiatives. In

a business environment that is defined by leaders and laggards and where laggards seek to

emulate the successes of industry leaders, achieving substantial long-run change in busi-

ness behavior may be dependent on encouraging business leaders to adopt improved

environmental management practices so that this shift in behavior eventually disseminates

to all market participants. Evidence supporting this type of dissemination of best practices

has been documented across the environmental management literature (e.g., (Darnall et al.

2009; Lange 2009; Matisoff et al. 2012; Potoski and Prakash 2005b, 2013). In real-world

situations, where neither economic incentives nor voluntary programs meet theoretically

optimal conditions, it is possible that the efficiency and effectiveness of a voluntary pro-

gram could exceed that of mandatory government-driven regulations (Matisoff 2013).

Conversely, the literature on voluntary programs has ignored the impact of displacing

more effective mandatory programs through voluntary or international NGO-based ini-

tiatives (Lyon and Maxwell 2007). It is possible that implementing public voluntary

environmental programs may dry up any existing political will to mandate, implement, or

enforce policies or standards that can be more effective (Lyon and Maxwell 2004). Vol-

untary programs that are not sufficiently stringent may reward bad actors and obscure bad

environmental behavior. And voluntary programs may waste resources on programs that

ultimately provide disincentives for additional environmental innovation. However, some

empirical research demonstrates that voluntary and mandatory regulation can be com-

plementary, rather than competing (Arimura et al. 2008; Potoski and Prakash 2005a, b,

2013).

This paper is organized as follows: First, I outline several possible mechanisms and

evidence from the literature that suggests that voluntary environmental programs have

benefits that have not been captured in existing quantitative analyses, second, I discuss the

trade-offs of adopting ineffective VEP in comparison with the consequences of failing to

adopt effective voluntary environmental policy, and finally, I generate a series of rec-

ommendations regarding future research of VEP.
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Specification error in evaluations of voluntary environmental programs

Previous research suggests that empirical models have failed to find effective voluntary

environmental programs due to specification error (Lyon and Maxwell 2007). Most rig-

orous quantitative evaluations of voluntary policies use a two-stage approach to evaluate

voluntary program effectiveness, and define effective programs as those that change the

trajectory of firm or plant level environmental behavior as a result of participation, com-

pared with the trajectory of environmental behavior of a non-participating control group.

While these programs and accompanying evaluations often address toxic or greenhouse gas

emissions behavior, they may also examine a wide range of environmental behaviors

including the adoption of environmental management systems (EMS), the installation of

green lighting systems, or the environmental footprint of ski resorts.

In a typical two-stage approach to evaluating voluntary environmental programs, the

first stage controls for the self-selection of firm participation into a voluntary program

through an instrumental variable or matching approach, while the second stage compares

the environmental performance of participating firms against non-participating firms. This

method of evaluation compares firm performance to a Business as Usual (BAU) baseline

(Koehler 2007).

A review of the voluntary environmental program literature demonstrates that most

studies of voluntary programs have found that the environmental behavior of targeted

facilities improves under voluntary environmental regulation; however, once non-partici-

pating firms’ behavior is controlled for, or once firm behavior preceding voluntary program

adoption is controlled for, these programs appear ineffective (Darnall and Sides 2008).

Specification error occurs when econometric models do not accurately test hypotheses they

are designed to test. Below, I discuss four potential sources of specification error in studies

of public voluntary environmental programs.

Selection bias and two-stage models

The decision to participate in a voluntary environmental program is likely to be strategi-

cally related to future emissions levels, creating selection bias that makes programs appear

overly effective.1 As a result, two-stage models or matching models are employed to

control for observable differences between participants and non-participants (Heckman

et al. 1996). The two-stage models, intentioned to reduce the concern that observed

changes in environmental behavior, are not due to unobserved differences in firms that

drive both participation and environmental outcomes, but are due to program effectiveness,

eliminates a major potential pathway to program effectiveness. If firms join voluntary

programs to signal to stakeholders or to take advantage of marketing benefits provided by

program participation, and these program benefits are conditioned upon observable char-

acteristics of firms, econometric specifications that control for these observable charac-

teristics eliminate that pathway to program success.

Marketing and other financial benefits to firms rely on the ability of firms to gain a

competitive advantage through participation by signaling to stakeholders. Numerous

studies have noted differences between participants and non-participants of voluntary

environmental programs (Koehler 2007; Lenox and Nash 2003). Factors such as firm

visibility (Coglianese and Nash 2006; Khanna and Damon 1999; King and Lenox 2000;

1 Alternatively, in the case of greenwashing, the selection bias could lead dirtier firms to be more likely to
participate. Lenox and Nash (2003) find evidence of both cases.
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Potoski and Prakash 2005a), regulatory pressure (Alberini and Segerson 2002; Arora and

Cason 1996; King and Lenox 2000; Rivera et al. 2006), market pressure (Potoski and

Prakash 2005a, b), R&D expenditures (Arora and Cason 1996; DeCanio and Watkins

1998; Khanna and Anton 2002; King and Lenox 2001a), age of equipment (Arora and

Cason 1996), financial performance (Arora and Cason 1996; Coglianese and Nash 2006;

Dasgupta et al. 2000; Khanna and Damon 1999; Rivera et al. 2006; Welch et al. 2000), and

program stringency (Lenox and Nash 2003), impact a firm’s decision to participate in

voluntary programs.

Controlling for observable and unobservable firm heterogeneity, typical in program

evaluation studies, produces a stronger causal claim for program effectiveness. However,

these efforts have the effect of controlling for factors that might lead a firm to participate in

and provide environmental benefits associated with a voluntary environmental program. If

certain firms are more likely to take advantage of opportunities to signal stakeholders

through participation in a voluntary program, controlling for the propensity for firms to

participate in a voluntary program removes that pathway to program success. Further,

participants and non-participants frequently have different pollution profiles, making

participants more (or less) pollution intensive prior to participation, and making subsequent

reductions in pollution easier (or more difficult) to achieve (Bui and Kapon 2012; King and

Lenox 2000).

Specifically, the interaction effect between firm characteristics and program participa-

tion might produce environmental benefits. Participation in a voluntary program may

enable firms to take advantage of observable or unobserved characteristics, such as

managerial slack, by allowing firms to signal to investors, consumers, or other stake-

holders. By controlling for the likelihood to participate in programs and then only

examining within-firm or within-plant changes over time, researchers may be over-con-

trolling for differences across firms, incorrectly leading to findings of ineffective voluntary

programs.

Heterogeneity in program effects due to program design

Second, heterogeneous effects across different types of agreements, and across different

rule designs, can explain some findings of ineffectiveness. Effective programs have rule

structures that mitigate two central collective action problems: attracting firms and other

entities to participate in the program and ensuring that participants adhere to program

obligations (Potoski and Prakash 2009). Without rule structures that overcome these col-

lective action challenges, voluntary programs are not likely to be effective in achieving

desirable environmental outcomes. Many public voluntary programs lack rules (e.g., third-

party audits) that mitigate collective action problems that thwart efficacy (Potoski and

Prakash 2009). Weaker private initiatives that focus on information provision and do not

require changes in behavior from participants or allow firms to set their own goals and

targets have been found to be ineffective (King and Lenox 2000).

Certain types of voluntary programs are more susceptible to gaming by industry and are

more susceptible to greenwash (Lenox and Nash 2003). Public programs that label pro-

ducts using stringent standards (such as EPA’s Energy Star label) appear to be effective,

while programs by industry associations may have incentives to undercut more stringent

NGO or government labels (Fischer and Lyon 2014). Programs sponsored by the EPA or

other agencies that confer a label to firms for setting their own targets (such as Sustainable

Slopes or the 1605b program) have the potential to be coopted by bad actors and be

susceptible to greenwash. Industry-led initiatives have fared particularly poorly in the

Policy Sci

123



evaluation literature (Gamper-Rabindran and Finger 2013). VEPs using self-reported

inspections rather than third-party audits also fare poorly (Darnall and Sides 2008;

Gamper-Rabindran and Finger 2013). With incentives to obfuscate and diminish the

standards associated with eco-labeling, firms may use VEP to avoid more stringent com-

mitments while creating the appearance of improved environmental behavior.

Formal models suggest that environmental management systems may be less prone to

this sort of gamesmanship (Lyon and Maxwell 2011). Private voluntary agreements that

have an institutional design that contains the costs and benefits to program participants

supports this hypothesis (Arimura et al. 2008; Darnall and Kim 2012; Darnall and Sides

2008; Dasgupta et al. 2000; Matisoff 2012; Potoski and Prakash 2005b). Empirical evi-

dence for ISO 14000, Pollution Prevention (P2) programs, and other environmental

management systems suggests that programs that focus on improved capacity building at

the firm level, improved management standards, and developing new markets and tech-

nologies may be more effective mechanisms for environmental improvement than labeling

programs or programs where firms set their own pollution reduction targets. When targets

are set, information provided, or labels awarded, third-party auditing is a crucial design

component. Nevertheless, more research is needed to understand the design components of

voluntary programs that make them more (or less) effective.

Alternatively, private agreements backed by a strong regulatory threat may be able to

achieve substantial environmental improvements (Lyon and Maxwell 2004). And programs

that have strong internal sanctioning rules may be more likely to achieve environmental

benefits (Lenox and Nash 2003). Bilateral voluntary agreements, such as the EPA’s

agreement with the pressurized wood industry, may be backed by a strong regulatory threat

and can generate substantial reductions of toxics (Hsueh 2013). In this sense, a strong

regulatory threat may create the appropriate institutional pressures to lead to changes in

corporate behavior, though Lyon and Maxwell (2004) argue that these will likely be less

effective than mandatory regulation.

Diffusion of behavior from participants to non-participants

Third, program participation in two-stage models is coded with a binary metric of program

participation. Plants or firms that participate in a program are coded with a ‘‘1’’ and plants

or firms that do not participate in a program are coded with a ‘‘0.’’ This modeling spec-

ification assumes that costs and benefits to program participants are limited to just those

participants and do not spillover to non-participants. If VEP can help shift behavior of the

industry leaders, or if VEP simply rewards industry leaders for early changes in envi-

ronmental management, then industry laggards will improve their environmental behavior

as well, simply to keep pace with the leaders. These types of behaviors are not captured by

dichotomous program participation specifications.

The literature has been unable to establish major changes in environmental behavior

from participating firms in comparison with non-participants, generally concluding that

environmental benefits may accrue to participants and non-participants alike (Darnall

and Sides 2008; Lyon and Maxwell 2007; Morgenstern et al. 2007). Econometric

analyses have also demonstrated that public voluntary programs’ effect on firm behavior

is significant only in the first years of a program (Sam and Innes 2007), which may be due

to emissions reductions that were already planned or already had occurred (Vidovic and

Khanna 2007).
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Findings across the literature suggest that the environmental performance of participating

firms improves and that the environmental performance of the entire industry improves as

well, leading to findings of ineffective voluntary programs (Koehler 2007).2 In the Sus-

tainable Slopes program, 28 % of ski slopes receive an ‘‘F’’ rating in 2001, decreasing to

11 % in 2005, but there is no statistically significant difference between participants and

non-participants (Rivera et al. 2006). In EPA’s 33/50 program, targeted chemical releases

declined by 50 % from 1988–1994, meeting the 50 % reduction target a year ahead of

schedule (Environmental Protection Agency 1999). In the DOE’s Climate Challenge pro-

gram, electric utilities reduced or sequestered 237 million metric tons of carbon (Edison

Electric Institute 2003). EPA’s Climate Wise program claimed to have ‘‘started or completed

more than 1,000 energy efficiency and emission reduction projects eliminating almost 3.3

million tons of carbon from the atmosphere’’ in 1997 alone (US Environmental Protection

Agency 1998). Altogether, the program claims to reduce emissions significantly while

saving firms hundreds of millions of dollars (Morgenstern et al. 2007).

Researchers are often skeptical of these claims, however, due to the difficulty of com-

paring claims to a baseline of what would have occurred without the voluntary program

(Alberini and Segerson 2002). In addition, when environmental goals are determined by

industry rather than by an environmental agency, it is particularly difficult to ascribe

environmental improvements to specific voluntary initiatives (Alberini and Segerson 2002).

It is possible that voluntary environmental improvements disseminate across an entire

industry and accrue to participating firms and non-participating firms (Lyon and Maxwell

2007). In a public voluntary program, the regulatory agency—usually the EPA or DOE—

has incentive to share best practices and technologies with both participants and non-

participants alike. Under this model, the regulatory agency explicitly disseminates infor-

mation to participants and non-participants in order to maximize environmental benefits

(Lyon and Maxwell 2007). Alternatively, this dissemination need not be explicit. Because

industry routinely implements best practices, industry laggards attempt to mimic the

successful strategies and practices of industry leaders. Evidence from the Green Lights

program demonstrates that best practices for energy efficiency can disseminate across

industries and geographical regions (DeCanio and Watkins 1998). Evidence from the

Green Slopes program shows modest average environmental improvement across all

western ski slopes between 2001 and 2005; however, this improvement is only statistically

significant for one of the five metrics of environmental performance, once the two-stage

model that accounts for the probability of participation is specified (Rivera et al. 2006).

Voluntary programs may reduce search costs, transaction costs, and help disseminate

best practices across an industry (Hsueh and Prakash 2012). A wide range of voluntary

environmental programs including voluntary environmental management systems, labeling

and certification programs, and information disclosure programs may help firms reduce

market barriers that are more likely to produce myopic or other sub-optimal behavior.

Environmental management systems (EMS) and labeling programs, such as ISO cer-

tification or Forest Stewardship Council (FSC) certification, may reduce myopic behavior

by lowering information costs, and improving internal processes related to learning and

management (King and Lenox 2001b; Rickenbach and Overdevest 2006). EMS-certified

facilities appear to be associated with modest environmental improvements, or ‘‘low-

hanging fruit,’’ such as reduced spills, leaks, and decreases in hazardous and non-haz-

ardous waste generation (Andrews et al. 2003, 2006). Interestingly, studies of certifications

2 Koehler (2007) provides a thorough review of motivations for participation in and the effectiveness of
voluntary environmental programs.
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also suggest improvement of economic performance (Blackman and Rivera 2011). Studies

of the voluntary ISO environmental management program have demonstrated that firms

voluntarily adopting this program are more likely to be in compliance with environmental

regulations (Potoski and Prakash 2005b) and are more likely to improve environmental

performance (Potoski and Prakash 2005a; Toffel 2006). In the case that firms may lack the

capacity to comply with environmental regulations, voluntary programs to provide com-

pliance assistance have proven effective (Bui and Kapon 2012; Stafford 2012). According

to this model, more effort should be spent eliminating barriers to attaining these low and no

cost environmental improvements and helping improve firm environmental management.

Further, if voluntary program participants are already environmental leaders and the

VEP simply helps these firms signal to consumers and investors of their environmental

leadership, then program impact estimates will find that VEP participants improve

behavior less than non-participants after joining the program. This signal may encourage

non-participants to emulate industry leaders. Several threads of research lend credence to

this hypothesis (Lange 2009; Matisoff et al. 2012). Environmental behavior that dissem-

inates across geographical regions and industrial sectors supports the conclusion that the

dissemination of voluntary environmental behavior might be responsible for environmental

improvements in participating and non-participating firms (DeCanio and Watkins 1998;

Matisoff 2012; Prakash and Potoski 2007).

In the Department of Energy (DOE)’s Climate Challenge program for electric utilities,

program participation had, at best, no impact on greenhouse gas (GHG) emissions and

some results suggest that program participation negatively impacted environmental per-

formance, particularly among late joiners (Welch et al. 2000). In the 33/50 program, early

joiners reduced their emissions more than non-participants, but this effect is neutralized

when late joiners are considered (Delmas and Montes-Sancho 2007). Similarly, the Cli-

mate Wise voluntary agreement had only a modest and temporary impact on reducing

carbon emissions from program participants. Most environmental improvements were

matched by non-participants, and that the poor environmental performance late joiners

undermined efforts of early joiners to improve environmental performance, reducing the

overall effectiveness of the program (Morgenstern et al. 2007). All of these studies could

be evidence of ‘‘catch up’’ by non-participants.

A more explicit test of this hypothesis occurs in Lange (2009) who finds spillover

benefits in the Coal Combustion Products Partnership (C2P2). Lange finds that when a

difference in differences estimator is applied, the C2P2 partners are no different than non-

partners in reuse of coal combustion products. However, the total amount and percentage

of reuse of coal combustion products has increased, and non-partners in states with a

greater C2P2 presence have increased reuse rate more than non-partners without as large of

a C2P2 presence. Thus, Lange recommends examining VEP effectiveness not just through

the lens of participant behavior, but through the lens of industry behavior. Similarly, Bui

and Kapon (2012) find that Pollution Prevention (P2) programs facilitate information

spillovers and reduced toxic emissions, primarily through industry networks, leading to the

underestimation of the effectiveness of P2 programs when spillovers are not considered.

An effective program may not just improve participant behavior to the BAU case, but may

improve non-participant behavior as well.

A wide range of voluntary environmental programs including voluntary environmental

management systems, labeling and certification programs, and information disclosure

programs may help firms reduce market barriers that are more likely to produce myopic or

other sub-optimal behavior.
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Changing social norms due to voluntary environmental programs

If researchers have examined the incorrect dependent variable, this would constitute

another type of specification error. Most formal modeling and empirical research has been

firmly rooted in a rational model of voluntary program participation and effectiveness.

According to this model, firms participate in voluntary programs due to tangible benefits,

such as improving their public image, small program subsidies, such as technical assis-

tance, and the potential to deflect or weaken future mandatory regulations (Khanna 2001;

Khanna and Damon 1999; King and Lenox 2000; Lyon and Maxwell 2004). Participation

in VEPs may represent a shift toward broader stakeholder responsibilities and may help

shape the development of corporate norms and develop trust between the regulator, firm,

and stakeholders (Koehler 2007).

The more important effect of VEP can be to change the social norms of firm behavior to

improve responsiveness to environmental concerns, and change the perception of the

stakeholder responsibilities of the firm. The dissemination and convergence of firm carbon

accounting supports the perspective that shifting norms can facilitate changes in envi-

ronmental behavior (Matisoff et al. 2012). Non-participants, by attempting to keep pace

with industry leaders, may improve environmental behavior as much or even more than

participating firms, due to lower marginal costs of pollution abatement. If changes in

environmental behavior disseminate to non-participating firms, who might have lower

marginal costs of pollution abatement, then statistical analysis that shows non-participating

firms’ substantial improvement of environmental behavior may be misinterpreted.

Initial motivations for VEP did not focus as much on the environmental benefits of

voluntary environmental policy, but rather focused on changing the nature of industry–

government interaction from a combative relationship toward a more productive and

collaborative nature (Anton et al. 2004). The rising enforcement costs of existing regu-

lation, combined with cutbacks in agency funds for the enforcement of regulation, and an

increasing number of citizen enforcement actions against firms for violating existing laws

and against the agency for lax enforcement, led to a desire to find a collaborative approach

between government and industry to address environmental problems (Khanna 2001;

Maxwell et al. 2000; Morgenstern and Pizer 2007). Voluntary approaches may enhance the

prospects for improved satisfaction with government and generate more positive and

productive relationships between government and industry (Durant et al. 2004); however,

these outcomes have not received much attention in the empirical literature (Table 1).

Advantages and disadvantages of VEP

Voluntary environmental policy may hold several advantages that have been overlooked

by empirical research attempting to measure the specific impacts of voluntary environ-

mental programs and may highlight several pathways to program success. These advan-

tages include environmental benefits that have not been measured due to two-stage

modeling choices and masked improvement across an entire industry, shifting norms of

firm behavior and spillover effects from participants to non-participants that lead to the

improvement of environmental performance, and the heterogeneity in program design that

leads some programs to be much more effective than others. Further, much of this research

has downplayed the possibility for voluntary programs to crowd out or undermine support

for more effective mandatory programs (Table 2).
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Advantages of voluntary environmental programs

Recent findings criticize VEP because it may select the low-cost abaters of emissions

through voluntary participation and reward firms who may have improved their environ-

mental performance without the existence of the program in a process known as green-

washing (Lyon and Maxwell 2007). This possibility is typically controlled for in two-stage

models by comparing the treatment group to a sample that is as likely to have participated.

However, as discussed above, programs that diffuse improved environmental behavior and

shift environmental norms may be an effective pathway for voluntary environmental

programs to improve environmental outcomes. Further, allowing firms to signal through a

self-selection process may be the appropriate avenue to program effectiveness.

Because firms will not undertake costly environmental improvements voluntarily, all

environmental improvements obtained from a VEP are expected to be low or no cost

(Börkley et al. 1998). However, if a goal of regulation is to achieve low-cost emissions

reductions, then using VEP in order to achieve easy and low-cost emissions reductions

might be an easy way to pick the low-hanging fruit. Because firms may not automatically

take advantage of negative cost environmental improvements, VEP may provide for the

ability of firms to develop and disseminate incremental improvements (Börkley et al.

1998).

A variety of reasons may exist that prevent firm managers from optimization or can

explain firms’ failure to employ cost-effective environmental management strategies. Firm

characteristics play an important role in how firms make decisions regarding energy and

environmental decisions (DeCanio and Watkins 1998). Complex processes may make

optimization impossible. Firm managers have expertise and interest in maximizing the core

business of their company and do not give much attention to energy efficiency issues

(Matisoff 2010).

Under an alternative model of VEP, where firms do not achieve ‘cost-effective’ energy

efficiency improvements due to a variety of search costs, transaction costs, capital con-

straints, and high discount rates (see (DeCanio 1998; Hassett and Metcalf 1993; Jaffe and

Stavins 1994) for a discussion), providing public goods such as lower information costs

and improved information availability can help firms improve environmental performance

(Börkley et al. 1998; Gillingham et al. 2009; Peters and Romi 2010).

Previous research has demonstrated a wide variety of strategies that firms may have

toward energy efficiency (Kolk and Pinske 2004, 2005). While some firms may even have

Table 1 Sources of specification errors in voluntary environmental program evaluation

Sources of specification error Challenges when evaluating VEP

Selection bias and two-stage models Voluntary programs allow firms to take advantage of unique
attributes and signal to stakeholders

Heterogeneity in program effects Variation in program design: environmental management systems,
compliance assistance, and third-party certification enhance
effectiveness

Diffusion of behavior from
participants to non-participants

Reduction in search costs and technology costs lead to adoption by
non-participants

Changing norms of behavior Goals of VEP include changing norms, improving trust, and
developing stronger stakeholder relationships and responsibilities
for the firm
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a good understanding of how environmental issues impact their firm, this understanding

may not translate to changes in long-term investment decisions (Hoffman 2007). In

addition, firms operate under considerable technological and regulatory uncertainty, which

can limit the ability of firms to accurately calculate costs and benefits from environmental

improvements (Considine and Larson 2006).

Increasing evidence demonstrates that energy and environmental decisions and

investments are highly influenced by firm capacity and that many firms do not have the

technical capacity to maximize energy efficiency or to minimize pollution output (Bui and

Kapon 2012; Matisoff 2010; Stafford 2012). Implementing tradable permits or environ-

mental taxes may generate revenue from firms, but it may not change environmental

behavior if the underlying problem is a lack of technical capacity and understanding of

energy efficiency issues. Voluntary programs may help firms overcome market barriers by

lowering information and search costs, allowing firms to experiment with new policy tools,

new technologies, and facilitate policy learning (Bui and Kapon 2012; Hsueh and Prakash

2012; Stafford 2012). Improved management capacity may serve as a mechanism for

achieving low-cost pollution reduction, and reducing risk and liabilities due to decreased

litigation and enforcement costs (Alberini and Segerson 2002; Börkley et al. 1998; Seg-

erson and Miceli 1998). To the extent that the fulfillment of these goals does not result

immediately in improved environmental behavior, and the extent to which these benefits

are not constrained to the participants in voluntary programs, econometric models are

unlikely to capture these benefits.

Further, voluntary programs may produce benefits that are not easily achieved through

market-based or other mandatory environmental policies. In concentrated or regulated

markets, such as the electric utility industry, firms may face little pressure to minimize

costs when cost increases can be passed on to consumers, bringing into question the ability

of a price-based policy to induce behavioral change (Matisoff et al. 2014). Voluntary

environmental programs that disseminate best practices or that encourage firms to

implement environmental management systems have the capacity to improve environ-

mental performance at a low cost (Börkley et al. 1998). Evidence from the Chicago

Climate Exchange, a private voluntary cap-and-trade system, which showed reductions of

carbon emissions relative to BAU, suggests that regulated utilities are able to find low or

no cost sources of emissions reductions (Matisoff 2012). However, these emissions

reductions were not likely due to the program itself, but due to a broader strategic shift by

participating firms. In this instance, the VEP was not likely the cause of emission

Table 2 Possible advantages and disadvantages of voluntary programs

Advantages Disadvantages

Building firm capacity Crowding out mandatory programs

Reducing search costs and information costs Wasting resources on ineffective programs

Achieving low-cost environmental improvements
(picking low-hanging fruit)

Greenwashing bad environmental behavior

Changing norms of behavior Reducing environmental technology innovation

Disseminating best practices

Reducing conflict between firms and regulators
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reductions, but instead serves as a signal of management strategy to investors and stake-

holders, as well as a mechanism to facilitate learning of a new policy instrument.

Disadvantages of voluntary environmental programs

While VEP may have several advantages that have not been examined through the

empirical literature and rational economic models, it may also have some disadvantages.

Primarily, the implementation of voluntary environmental policy can undermine support

for more stringent mandatory regulations (Lyon and Maxwell 2004). According to formal

models, where a VEP is an explicit attempt to attain less-stringent and less costly regu-

lations in comparison with mandatory efforts, the adoption of a less-stringent voluntary

program can erode any political will to implement strict mandatory regulation (Lyon and

Maxwell 2004).

Second, greenwashing, or using a VEP to disguise poor environmental performance, is

an additional threat of these programs. When firms’ selectively report environmental

information to create an overly positive corporate image, this may be termed ‘green-

washing’ (Lyon and Maxwell 2011).3 VEP may contribute to greenwash by allowing firms

to selectively report positive information or adopt green marketing, without actual

improvement of environmental performance (Kim and Lyon 2011; Rivera and de Leon

2004; Rivera et al. 2006). Empirical results suggest that voluntary programs can increase

firm level emissions and that non-participating firms improve their environmental behavior

more than participating firms (Darnall and Sides 2008; Gamper-Rabindran and Finger

2013). The Responsible Care program—an industry initiative at self-regulation that ini-

tially did not have stringent goals or third-party auditing—shows the dangers of such

initiatives (Gamper-Rabindran and Finger 2013).4 Further programs, such as 33/50, have

been suggested to deter future innovation in environmental technologies (Carrión-Flores

et al. 2013).

Government sponsored programs, if designed poorly, may be subject to manipulation by

firms and lead to greenwashing. The DOE 1605b program, for example, allowed firms to

selectively report emissions reductions (Kim and Lyon 2011). While the chemical industry

appeared to improve as a whole due to its Responsible Care program, participating firms

improved behavior more slowly than non-participating firms, making it possible that firms

joined to mask poor environmental behavior (Gamper-Rabindran and Finger 2013; King

and Lenox 2000). And participants in the Sustainable Slopes initiative received even lower

environmental ratings from third-party NGOs as non-participating firms, leading to fears

that the Green Slopes initiative provided cover for poor environmental performance (Ri-

vera and de Leon 2004). Finally, LEED buildings, while designed to reduce energy con-

sumption, may actually lead to greater energy consumption by commercial buildings, due

to building quality and electricity consumption serving as complements, rather than as

substitutes (Kahn et al. 2013).

Weighting the advantages and disadvantages of voluntary programs

In order to best understand the appropriate uses for voluntary environmental policy, the

consequences of applying ineffective voluntary programs and the consequences of failing

3 See Lyon and Maxwell (2011) for a discussion of the definitions of greenwash.
4 The Responsible Care program has added third-party auditing since 2002, as well as more stringent goals.
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to adopt effective voluntary environmental programs must be understood. A comparative

risk analysis can help guide decision-making regarding the evaluation of voluntary envi-

ronmental programs.

Research evaluating VEP using statistical analyses has focused on avoiding the adop-

tion of ineffective VEP. Statistical analyses hinge on trade-offs of type I versus type II

errors. By setting statistical significance a at .1, .05, or .01, as it is typical in statistical

analyses, researchers favor making a type II error—or wrongly concluding that VEP is

ineffective, when VEP is actually effective, over a type I error—concluding that VEP is

effective, when it is not.

The consequences of adopting ineffective VEP

The consequences of adopting an ineffective VEP are equivalent making a type I error (a)

in statistical analyses of voluntary environmental programs. These consequences may

include government expenditures for ineffective voluntary programs, forgone opportunities

for stricter mandatory regulation, and the possibility of awarding recognition to firms that

are not improving environmental behavior.

Evidence of greenwashing suggests that ineffective voluntary programs may reward

firms that do not actually improve voluntary behavior, in comparison with non-partici-

pating firms. However, this research demonstrates that it is rare for firms participating in

VEP to produce environmental behavior that is worse than they would have without

regulation, or whether behavior of the entire industry has improved (Darnall and Kim

2012; Darnall and Sides 2008). It is unclear whether greenwashing has reduced gains of

other voluntary programs, crowded out more effective mandatory programs, or diminished

the value of firms’ environmental efforts. Empirical research has also been unable to

determine whether VEP adoption prevents or hinders the adoption of stricter mandatory

environmental policies, as predicted by game theoretical models (Lyon and Maxwell

2004). Voluntary programs make up less than two percent of the EPA budget (Darnall and

Sides 2008), but it remains unclear what the costs of ineffective VEP are. While ineffective

VEP may erode trust, crowd out more effective mandatory policy, lead to reduced envi-

ronmental commitments from firms, or dilute the environmental commitments of other

firms, these hypotheses have not been tested empirically.

The consequences of failing to adopt effective VEP

Even though statistical analyses conclude that VEP is ineffective, or has only minimal

gains, these results have been generated by comparing participating firms to a control

group of non-participating firms that have also improved their environmental behavior.

With evidence demonstrating that public voluntary programs have benefits that may accrue

to participating and non-participating firms alike, due to potential spillovers between the

treatment and control groups, statistical analyses are unable to distinguish whether

observed environmental improvements are due to VEP. When concluding that VEP is

ineffective, it is possible that researchers are committing a type II error, wrongly con-

cluding that VEP is ineffective.

Under a perspective where norms may shift toward improved environmental steward-

ship across industry, the consequences of failing to adopt VEP that is responsible for both

improvements to participating firms and non-participants would result in lower levels of

environmental performance and higher levels of emissions in participants and non-

participants.
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Under a model of VEP where environmental improvements are forgone due to search

costs, information costs, transaction costs, and limited firm capacity, the role of VEP is to

help firms to overcome cognitive or other market barriers that prevent them from realizing

these opportunities. If the dissemination of best practices and the recognition of firms that

make strides to improve energy efficiency help industry to achieve low-cost environmental

improvements, then the failure to adopt effective VEP may result in a much higher cost of

environmental policy implementation.

In addition to environmental benefits that may accrue due to VEP, motivations for VEP

include changing the combative nature of environmental policy in the USA and estab-

lishing a more collaborative approach to environmental policy. Private certification pro-

grams such as LEED, Forest Stewardship Council (FSC), and the Marine Stewardship

Council (MSC) have the potential to facilitate private governance and leverage consumer

preferences for sustainable products. Other government labeling programs, such as Energy

Star, have the potential to harness consumer preferences without heavy-handed govern-

mental intervention. In the frequently maligned 33/50 program, target toxic chemical

releases were reduced by over 50 % in just 7 years without lawsuits or the conflict that

accompanies mandatory regulation.

Voluntary environmental policy (VEP) provides an opportunity to allow firms to shift

social norms toward environmental stewardship and sustainability and claims recognition

for their efforts. Without voluntary policy tools, government may have to resort to the more

traditional, and more combative nature of traditional regulation, and firms may be less

willing to voluntarily change their behavior. This sort of shift in environmental policy has

the potential to generate trust and other benefits that have not been addressed by empirical

research.

A role for voluntary environmental programs under findings of ineffectiveness

These results point toward a different direction for voluntary environmental programs as

well as the design of better VEP. Voluntary environmental programs ought to be designed

in order to minimize possible consequences of implementing ineffective voluntary

agreements, while maximizing the possible benefits of implementing effective VEP.

Promoting third-party auditing systems and environmental management systems, for

example, may address some of the problematic VEPs.

In order to maximize the potential gains of voluntary environmental programs, envi-

ronmental goals must be carefully considered. Voluntary programs appear to be most

successful when programs involve the dissemination of incremental improvements,

improve the capacity of firms, and allow them to take advantage of low to no cost envi-

ronmental improvements (Lyon and Maxwell 2007). Programs that facilitate the sharing,

dissemination, and transparency of information also have potential to perform well (Cohen

and Santhakumar 2007; Konar and Cohen 1997), though efforts to improve compliance

capacity and disseminate and process information can improve the efficacy of these pro-

grams (Bae et al. 2010; Bui and Kapon 2012; Stafford 2012).

While the focus on information disclosure and improved environmental management

does not guarantee environmental improvements or set environmental targets, research

seems to suggest that these types of programs can facilitate improved environmental

behavior. For negotiated agreements or other programs that set environmental goals, les-

sons for VEP are less clear. If environmental improvements are attached to social welfare

improvements, perhaps whether or not the VEP can be demonstrated to be the cause of
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these welfare improvements is less important. Rather, success ought to be measured by

setting environmentally appropriate targets and achieving those environmental goals. If

these benefits accrue because of a shift of norms, culture, or improved behavior, and

behavior shifts across industry, it may be less important that program participation caused

these environmental improvements, or whether participation and firm signaling helped

shifted environmental behavior across industry. If environmental goals are set at appro-

priate levels, perhaps policymakers should be satisfied with the achievement of these goals,

and should focus on other benefits of VEP, such as the reduction in transaction and

enforcement costs, building a collaborative relationship between government and industry,

and the possible improvements in the cost-effectiveness of achieving these environmental

targets.

Research suggests that firms do not minimize costs associated with energy and tradable

emissions permit costs due to a lack of capacity regarding carbon trading and a consid-

erable amount institutional uncertainty, leading firms to pursue business as usual strategies,

rather than attempt to optimize (Matisoff 2010). Further, because regulated utilities and

other industries may not be subject to competitive or price pressures, voluntary initiatives

may be more effective at producing environmental improvement than even a price-based

mechanism such as a carbon tax. A government or non-governmental facilitator that helps

disseminate best practices toward improved environmental and energy management might

help firms achieve improved behavior.

Alternatively, VEP may be viewed as a response to government failure and the political

inability to implement more stringent mandatory regulation (Lyon 2013). Under this view,

VEP represents an opportunity to improve social welfare where the politics of mandatory

regulation are too difficult, budgets are constrained, or the regulatory capacity (e.g., in a

developing country) is insufficient for the enforcement of mandatory regulation.

Improving evaluations of voluntary environmental programs

This research points toward a need for continued research in VEP along several dimen-

sions. First, additional research is needed to examine the role that VEP plays in changing

the norms of corporate environmental behavior across an industry, rather than just among

participants. Examining changes in behavior over time by participants and non-participants

may help identify changes in environmental behavior by leaders and laggards, though the

exact timing of participation may be difficult to pinpoint. Universal participation models or

assessing larger units of spatial aggregation may be able to capture spillover effects, though

these models are also susceptible to a variety of other weaknesses. Assessing the effec-

tiveness of a voluntary program by scaling up to examine industry-level effects can also

help capture spillover effects across industry (Lange 2009). Several studies that find that

voluntary environmental programs have been effective use industry-level or larger geo-

graphical units of analysis, in order to capture spillover effects that may accrue due to

learning, capacity building, or market creation (Bui and Kapon 2012; Lange 2009; Potoski

and Prakash 2013; Prakash and Potoski 2007; Simcoe and Toffel 2011). Research that

compares plant and firm level outcomes to industry, state, and country level outcomes, and

more closely identifies the spillover effects of improved practices due to VEP across an

industry can help shed light on the trade-offs of the level of analysis employed in evalu-

ation studies.

Second, if voluntary programs help improve information flows, research that examines

patent citations and the dissemination of environmental technology may demonstrate an
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impact of voluntary environmental programs (Brouhle and Graham 2014). Technology

adoption studies that employ the epidemic model of technology adoption and diffusion

may also help researchers understand information flows and changes in norms and envi-

ronmental management (Geroski 2000). Future studies that seek to evaluate the ‘softer’

benefits of cooperative and collaborative decision-making between firms and government,

development of trust, responsiveness to stakeholder interests, generation of public goods

(such as reduced information costs), as well as shifts of norms that result from VEP can

help evaluate the promises of VEP that may not be as directly linked to environmental

outcomes.

Third, a shift toward a more explicit cost-benefit or comparative risk assessment

framework for voluntary environmental programs may help policymakers and researchers

understand whether these programs are cost-effective, what sorts of costs are incurred by

these programs, what sorts of benefits are achieved, and the risks of the programs (Prakash

and Potoski 2012). For programs that are tied to reductions in toxics or other human or

environmental health and welfare-related impacts, a more explicit tie to epidemiological or

environmental goals may be appropriate. For programs that are information, management,

or process oriented, research that focuses on the alignment of program goals with voluntary

program design may help demonstrate.

Finally, increased efforts to evaluate voluntary approaches to environmental policy in

comparison with empirical alternatives may help researchers and policymakers understand

the real-world trade-offs of voluntary environmental programs, rather than the theoretical

implications of adopting VEP. The existing stream of VEP research has demonstrated that

VEP alone will not likely achieve stringent environmental goals in place of mandatory

regulation. Future research must determine when VEP can be implemented without pro-

ducing negative consequences and what types of benefits society can reap from the

implementation of VEP, in comparison with other regulatory approaches.
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(CERNA).

Brouhle, K., & Graham, B. (2014). Knowledge flows within a government supported organization: An
examination of the voluntary climate wise program. In World congress of environmental and resource
economics, Istanbul, Turkey, 29 June 2014.

Bui, L. T. M., & Kapon, S. (2012). The impact of voluntary programs on polluting behavior: Evidence from
pollution prevention programs and toxic releases. Journal of Environmental Economics and Man-
agement, 64(1), 31–44. doi:10.1016/j.jeem.2012.01.002.

Carrión-Flores, C. E., Innes, R., & Sam, A. G. (2013). Do voluntary pollution reduction programs (VPRs)
spur or deter environmental innovation? Evidence from 33/50. Journal of Environmental Economics
and Management, 66(3), 444–459. doi:10.1016/j.jeem.2013.05.002.

Coglianese, C., & Nash, J. (2006). Leveraging the private sector: Management-based strategies for
improving environmental performance: Resources for the Future.

Cohen, M., & Santhakumar, V. (2007). Information disclosure as environmental regulation: A theoretical
analysis. Environmental & Resource Economics, 37(3), 599–620. doi:10.1007/s10640-006-9052-9.

Considine, T. J., & Larson, D. F. (2006). The Environment as a Factor of Production. Journal of Envi-
ronmental Economics and Management, 52(3), 645.

Darnall, N., & Kim, Y. (2012). Which types of environmental management systems are related to greater
environmental improvements? Public Administration Review, 72(3), 351–365. doi:10.111/j.1540-6210.
2011.02503.x.

Darnall, N., Potoski, M., & Prakash, A. (2009). Sponsorship matters: Assessing business participation in
government- and industry-sponsored voluntary environmental programs. Journal of Public Adminis-
tration Research and Theory, 20, 283–307.

Darnall, N., & Sides, S. (2008). Assessing the performance of voluntary environmental programs: Does
certification matter? The Policy Studies Journal, 36(1).

Dasgupta, S., Hettige, H., & Wheeler, D. (2000). What improves environmental compliance? Evidence from
Mexican industry. Journal of Environmental Economics and Management, 39(1), 39–66. doi:10.1006/
jeem.1999.1090.

DeCanio, S. J. (1998). The efficiency paradox: Bureaucratic and organizational barriers to profitable energy-
saving investments. Energy Policy, 26(5), 441–454. doi:10.1016/S0301-4215(97)00152-3.

DeCanio, S. J., & Watkins, W. E. (1998). Investment in energy efficiency: Do the characteristics of firms
matter? Review of Economics and Statistics, 80(1), 95–107.

Delmas, M., & Montes-Sancho, M. J. (2007). Voluntary agreements to improve environmental quality: Are
late joiners the free riders?. Santa Barbara: University of California, Santa Barbara.

Durant, R., Fiorino, D., & O’Leary, R. (Eds.). (2004). Environmental governance reconsidered (American
and comparative environmental policy). Cambridge, MA: MIT Press.

Edison Electric Institute. (2003). Proven progress: The climate challenge. Washington, DC: Edison Electric
Institute.

Environmental Protection Agency. (1999). 33/50 Program: The final record. In U.S. EPA Office of Pollution
Prevention and Toxics (Ed.). Washington, DC.

Fischer, C., & Lyon, T. P. (2014). Competing environmental labels. Journal of Economics & Management
Strategy, 23(3), 692–716. doi:10.1111/jems.12061.

Gamper-Rabindran, S., & Finger, S. (2013). Does industry self-regulation reduce pollution? Responsible
Care in the chemical industry. Journal of Regulatory Economics, 43(1), 1–30. doi:10.1007/s11149-
012-9197-0.

Geroski, P. A. (2000). Models of technology diffusion. Research Policy, 29(4–5), 603–625. doi:10.1016/
S0048-7333(99)00092-X.

Gillingham, K., Newell, R. G., & Palmer, K. (2009). Energy efficiency economics and policy. Annual
Review of Resource Economics, 1(1), 597–620. doi:10.1146/annurev.resource.102308.124234.

Hassett, K. A., & Metcalf, G. E. (1993). Energy conservation investment: Do consumers discount the future
correctly? Energy Policy, 21(6), 710–716.

Heckman, J., Ichimura, H., Smith, J., & Todd, P. (1996). Sources of selection bias in evaluating social
programs: An interpretation of conventional measures and evidence on the effectiveness of matching

Policy Sci

123

http://dx.doi.org/10.1111/j.1523-1739.2011.01774.x
http://dx.doi.org/10.1016/j.jeem.2012.01.002
http://dx.doi.org/10.1016/j.jeem.2013.05.002
http://dx.doi.org/10.1007/s10640-006-9052-9
http://dx.doi.org/10.111/j.1540-6210.2011.02503.x
http://dx.doi.org/10.111/j.1540-6210.2011.02503.x
http://dx.doi.org/10.1006/jeem.1999.1090
http://dx.doi.org/10.1006/jeem.1999.1090
http://dx.doi.org/10.1016/S0301-4215(97)00152-3
http://dx.doi.org/10.1111/jems.12061
http://dx.doi.org/10.1007/s11149-012-9197-0
http://dx.doi.org/10.1007/s11149-012-9197-0
http://dx.doi.org/10.1016/S0048-7333(99)00092-X
http://dx.doi.org/10.1016/S0048-7333(99)00092-X
http://dx.doi.org/10.1146/annurev.resource.102308.124234


as a program evaluation method. Proceedings of the National Academy of Sciences, 93(23),
13416–13420.

Hoffman, V. (2007). EU ETS and investment decisions: The case of the German electricity industry.
European Management Journal, 25(6), 464–474.

Hsueh, L. (2013). Beyond regulations: Industry voluntary ban in arsenic use. Journal of Environmental
Management, 131, 435–446. doi:10.1016/j.jenvman.2013.09.042.

Hsueh, L., & Prakash, A. (2012). Incentivizing self-regulation: Federal vs state-level voluntary programs in
US climate change policies. Regulation & Governance, 6(4), 445–473. doi:10.1111/j.1748-5991.2012.
01140.x.

Jaffe, A. B., & Stavins, R. N. (1994). The energy paradox and the diffusion of conservation technology.
Resource and Energy Economics, 16(2), 91–122. doi:10.1016/0928-7655(94)90001-9.

Kahn, M. E., Kok, N., & Quigley, J. M. (2013). Commercial building electricity consumption dynamics: The
role of structure quality, human capital, and contract incentives. National Bureau of Economic
Research.

Khanna, M. (2001). Non-mandatory approaches to environmental protection. Journal of Economic Surveys,
15(3), 291–325.

Khanna, M., & Anton, W. R. Q. (2002). Corporate environmental management: Regulatory and market-
based incentives. Land Economics, 78(4), 539–558.

Khanna, M., & Damon, L. (1999). EPA’s voluntary 33/50 Program: Impact on toxic releases and economic
performance of firms. Journal of Environmental Economics and Management, 37(1), 1–25.

Kim, E.-H., & Lyon, T. P. (2011). Strategic environmental disclosure: Evidence from the DOE’s voluntary
greenhouse gas registry. Journal of Environmental Economics and Management, 61(3), 311–326.
doi:10.1016/j.jeem.2010.11.001.

King, A., & Lenox, M. (2000). Industry self-regulation without sanctions: The chemical industry’s
Responsible Care program. Academy of Management Journal, 43(4), 698–716.

King, A. A., & Lenox, M. J. (2001a). Does it really pay to be green? An empirical study of firm envi-
ronmental and financial performance: An empirical study of firm environmental and financial per-
formance. Journal of Industrial Ecology, 5(1), 105–116.

King, A. A., & Lenox, M. J. (2001b). Lean and green? An empirical examination of the relationship between
lean production and environmental performance. Production and Operations Management, 10(3),
244–256.

Koehler, D. A. (2007). The effectiveness of voluntary environmental programs—A policy at a crossroads?
The Policy Studies Journal, 35(4).

Kolk, A., & Pinske, J. (2004). Market strategies for climate change. European Management Journal, 22(3),
304–314.

Kolk, A., & Pinske, J. (2005). Business responses to climate change: Identifying emergent strategies.
California Management Review, 47(3).

Konar, S., & Cohen, M. A. (1997). Information as regulation: The effect of community right to know laws
on toxic emissions. Journal of Environmental Economics and Management, 32(1), 109–124.

Lange, I. (2009). Evaluating voluntary measures with treatment spillovers: The case of coal combustion
products partnership. The B.E. Journal of Economic Analysis & Policy, 9(1).

Lenox, M. J., & Nash, J. (2003). Industry self-regulation and adverse selection: A comparison across four
trade association programs. Business Strategy and the Environment, 12(6), 343–356.

Lyon, T. P. (2013). The pros and cons of voluntary approaches to environmental regulation.
Lyon, T. P., & Maxwell, J. W. (2004). Corporate environmentalism and public policy. Cambridge: Cam-

bridge University Press.
Lyon, T. P., & Maxwell, J. W. (2007). Environmental public voluntary programs reconsidered. Policy

Studies Journal, 35(4), 723–750.
Lyon, T. P., & Maxwell, J. W. (2011). Greenwash: Corporate environmental disclosure under threat of audit.

Journal of Economics & Management Strategy, 20(1), 3–41.
Matisoff, D. C. (2010). Making cap-and-trade work: Lessons from the European Union Experience. Envi-

ronment: Science and Policy for Sustainable Development, 52(1), 10–19.
Matisoff, D. (2012). Privatizing climate change policy: Is there a public benefit? Environmental & Resource

Economics, 53(3), 409–433. doi:10.1007/s10640-012-9568-0.
Matisoff, D. C. (2013). Different rays of sunlight: Understanding information disclosure and carbon

transparency. Energy Policy, 55, 579–592. doi:10.1016/j.enpol.2012.12.049.
Matisoff, D. C., Noonan, D. S., & Cui, J. (2014). Electric utilities, fuel use, and responsiveness to fuel prices.

Energy Economics. doi:10.1016/j.eneco.2014.05.009.
Matisoff, D. C., Noonan, D. S., & O’Brien, J. J. (2012). Convergence in environmental reporting: Assessing

the Carbon Disclosure Project. Business Strategy and The Environment, 1–21. doi:10.1002/bse.1741.

Policy Sci

123

http://dx.doi.org/10.1016/j.jenvman.2013.09.042
http://dx.doi.org/10.1111/j.1748-5991.2012.01140.x
http://dx.doi.org/10.1111/j.1748-5991.2012.01140.x
http://dx.doi.org/10.1016/0928-7655(94)90001-9
http://dx.doi.org/10.1016/j.jeem.2010.11.001
http://dx.doi.org/10.1007/s10640-012-9568-0
http://dx.doi.org/10.1016/j.enpol.2012.12.049
http://dx.doi.org/10.1016/j.eneco.2014.05.009
http://dx.doi.org/10.1002/bse.1741


Maxwell, J. W., Lyon, T. P., & Hackett, S. (2000). Self-regulation and social welfare: The political economy
of corporate environmentalism. Journal of Law and Economics, 43(2), 583–618.

Morgenstern, R., & Pizer, W. (Eds.). (2007). Reality check: The nature and performance of voluntary
environmental programs in the United States, Europe, and Japan. Washington, DC: Resources For the
Future.

Morgenstern, R., Pizer, W., & Shih, J.-S. (2007). Evaluating voluntary U.S. climate programs: The case of
Climate Wise. In W. Pizer & R. Morgenstern (Eds.), Reality check: The nature and performance of
voluntary environmental programs in the United States, Europe, and Japan. Washington, DC: RFF.

Peters, G., & Romi, A. (2010). Carbon emission accounting and disclosure: An international empirical
investigation. Arkansas: University of Arkansas.

Potoski, M., & Prakash, A. (2005a). Covenants with weak swords: ISO 14001 and facilities’ environmental
performance. Journal of Policy Analysis and Management, 24(4), 745–769.

Potoski, M., & Prakash, A. (2005b). Green clubs and voluntary governance: ISO 14001 and firms’ regu-
latory compliance. American Journal of Political Science, 49(2), 235–248.

Potoski, M., & Prakash, A. (2009). Voluntary programs: A club theory perspective. Cambridge: The MIT
Press.

Potoski, M., & Prakash, A. (2013). Do voluntary programs reduce pollution? Examining ISO 14001’s
effectiveness across countries. Policy Studies Journal, 41(2), 273–294. doi:10.1111/psj.12017.

Prakash, A., & Potoski, M. (2007). Investing Up: FDI and the cross-country diffusion of ISO 14001
management systems. International Studies Quarterly, 51(3), 723–744.

Prakash, A., & Potoski, M. (2012). Voluntary environmental programs: A comparative perspective. Journal
of Policy Analysis and Management, 31(1), 123–138.

Rickenbach, M., & Overdevest, C. (2006). More than markets: Assessing Forest Stewardship Council (FSC)
certification as a policy tool. Journal of Forestry, 104(3), 143–147.

Rivera, J., & de Leon, P. (2004). Is greener whiter? Voluntary environmental performance of western ski
areas. Policy Studies Journal, 32(3), 417.

Rivera, J., De Leon, P., & Koerber, C. (2006). Is greener whiter yet? The Sustainable Slopes program after
five years. Policy Studies Journal, 34(2), 195–221.

Sam, A., & Innes, R. (2007). Voluntary pollution reductions and the enforcement of environmental law: An
empirical study of the 33/50 program. Tempe: University of Arizona.

Segerson, K., & Miceli, T. (1998). Voluntary environmental agreements: Good or bad news for environ-
mental protection. Journal of Environmental Economics and Management, 36(20), 109–130.

Simcoe, T., & Toffel, M. W. (2011). LEED adopters: Public procurement and private certification. Boston:
Boston University School of Management and Harvard Business School.

Stafford, S. (2012). Do carrots work? Examining the effectiveness of EPA’s compliance assistance program.
Journal of Policy Analysis and Management, 31(3), 533–555. doi:10.1002/pam.21633.

Toffel, M. W. (2006). Resolving information asymmetries in markets: The role of certified management
programs. Harvard Business School Working Paper 07-023.

U.S. Environmental Protection Agency. (1998). Climate Wise: Progress report. Washington, DC: Envi-
ronmental Protection Agency, Office of Policy.

Vidovic, M., & Khanna, N. (2007). Can voluntary pollution prevention programs fulfill their promises?
Further Evidence from the EPA’s 33/50 Program. Journal of Environmental Economics and Man-
agement, 53(2), 180–195.

Welch, E., Mazur, A., & Bretschneider, S. (2000). Voluntary behavior by electric utilities: Levels of
adoption and contributions of the Climate Challenge Program to the reductions of carbon dioxide.
Journal of Policy Analysis and Management, 19, 407–425.

Policy Sci

123

http://dx.doi.org/10.1111/psj.12017
http://dx.doi.org/10.1002/pam.21633

	Sources of specification errors in the assessment of voluntary environmental programs: understanding program impacts
	Abstract
	Introduction
	Specification error in evaluations of voluntary environmental programs
	Selection bias and two-stage models
	Heterogeneity in program effects due to program design
	Diffusion of behavior from participants to non-participants
	Changing social norms due to voluntary environmental programs

	Advantages and disadvantages of VEP
	Advantages of voluntary environmental programs
	Disadvantages of voluntary environmental programs

	Weighting the advantages and disadvantages of voluntary programs
	The consequences of adopting ineffective VEP
	The consequences of failing to adopt effective VEP

	A role for voluntary environmental programs under findings of ineffectiveness
	Improving evaluations of voluntary environmental programs
	Acknowledgments
	References


