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The promotion of voluntary environmental programs (VEPs) as alternative approaches to traditional
environmental regulation has fueled numerous researchers to evaluate VEP performance. However,
these studies have focused on assessing the environmental performance of a single VEP. As yet, we
know little about the overall environmental benefits of these programs. Moreover, questions remain
about whether VEPs designed with different monitoring regimes—related to whether programs are
self-monitored or undergo external certification—vary in their ability to improve environmental
conditions. Using meta-analysis methodology, this article evaluates the aggregated environmental
outcomes of U.S. VEPs drawing on data from nine studies and over 30,000 firms. We show that
collectively VEP participants do not improve their environmental performance over nonparticipants.
Rather, nonparticipants improve their environmental performance by 7.7 percent more than VEP
participants. Additionally, nonparticipants improve the environment 24 percent more than partici-
pants in self-monitored VEPs, whereas participants in International Standards Organization 14001 as
a group exhibit inconclusive environmental performance improvements.
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Introduction

Over the past 20 years, considerable efforts have been expended by govern-
ments, industry, and third-party organizations to develop and promote organiza-
tional participation in voluntary environmental programs (VEPs). In general, VEPs
set forth a specific rationale to identify and guide the pursuit of improved environ-
mental performance, in turn offering participants benefits for doing so.

Scholarly research has sought to explore the rationale for participation in VEPs
and for undertaking certain activities that go beyond environmental compliance
requirements (e.g., Arora & Cason, 1996; Bansal & Hunter, 2003; Khanna & Anton,
2002). Other studies have begun to recognize that VEP design characteristics may
influence their proper functioning (Darnall & Carmin, 2005; Potoski & Prakash,
2005b; Rivera & deLeon, 2004). These evaluations have found that certain VEP
design deficiencies, specifically the absence of third-party oversight of performance
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monitoring, invite “free-ridership” on the part of some participants, and “shirking”
of underlying program commitments. VEPs lacking sufficient oversight therefore
have been questioned for their intent and their benefits bestowed on participants.

Related to the environmental performance of VEPs, previous scholarship has
suggested that VEPs—even those without third-party monitoring—are a means for
improving participants’ environmental performance (e.g., Khanna & Damon, 1999).
However, in other instances, scholarship has demonstrated that participation in
VEPs lacking oversight does not improve environmental performance (e.g., King &
Lenox, 2000; Rivera & deLeon, 2004; Rivera, deLeon, & Koerber, 2006). Numerous
questions therefore remain first about the overall utility of VEPs in that, as yet, we
know little about whether these programs collectively are meeting their environ-
mental goals. Second, questions remain about whether or not third-party monitoring
of participants’ adherence to program goals improves VEP efficacy.

To address these research needs, this study integrates the results of previous
VEP research using meta-analytic techniques to develop a broader quantitative
perspective of VEP performance. This analysis offers two contributions to organi-
zational research on voluntary environmental governance. First, previous VEP
scholarship has been equivocal in establishing a link between VEP participation and
subsequent environmental improvements. One reason is that prior research has
focused generally on evaluating the efficacy of individual programs and so a broader
view of the efficacy of VEP participation is not understood. This study builds on
previous VEP research findings to establish a much-needed overall assessment of
their efficacy. In so doing, this research evaluates the entire body of peer-reviewed
VEP literature and provides critical insights regarding the relationship between
participation and improved environmental performance.

The second contribution of our analysis is that it distinguishes between the two
most common subcategories of programs—those requiring self-monitoring as
opposed to third-party certification. In making this distinction, we examine the
proposition that International Organization for Standardization (ISO) 14001, which
requires certification and independent third-party monitoring, improves partici-
pants’ environmental performance to a greater degree than programs requiring
self-monitoring alone. It offers evidence that overall VEP participants’ environmen-
tal performance is worse than nonparticipants, especially for programs that require
participants to self-monitor their adherence to program goals. Furthermore, partici-
pants in ISO 14001 as a group exhibit inconclusive environmental performance
improvements.

Understanding VEPs

VEPs have been characterized under the broader rubric of voluntary environmen-
tal action, comprising several distinct categories of activity including negotiated
agreements, unilateral projects, and sector and cross-sector alliances (Rondinelli &
London, 2003). More formally, VEPs are defined as programs, codes, agreements, and
commitments that encourage organizations to voluntarily reduce their environmental
impacts beyond the requirements established by the environmental regulatory system
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(Carmin, Darnall, & Mil-Homens, 2003). VEPs emerged in the late 1980s in response
to criticisms about the overly prescriptive and often inefficient nature of the tradi-
tional command-and-control approach to environmental regulation (Davies,
Mazurek, McCarthy, & Darnall, 1996). While there was widespread recognition of
the problems with traditional regulation, there lacked consensus on how to achieve
reform, particularly in the face of prevailing beliefs that restructuring would spur
political and social confrontation (Davies et al., 1996). VEPs emerged as an alternative
means for improving environmental conditions outside the regulatory development
process (Carmin et al., 2003). Not only did these programs address a number of
environmental concerns being raised by citizens and interest groups, they also
avoided the complex and costly conflicts that often are associated with regulatory
reform (Baggott, 1986).

Over 200 VEPs exist in the United States at the regional and national levels
(Carmin et al., 2003), and even more programs operate within states and localities. The
Environmental Protection Agency (EPA) is the largest sponsor of U.S.-based VEPs. By
the end of the 1990s, some 13,000 companies were participating in EPA-sponsored
VEPs (Mazurek, 2002). These programs account for 1.6 percent (Morgenstern & Pizer,
2007) of EPA’s $4.3 billion operating budget, or approximately $69 million (USEPA,
2007). This cost has raised concerns from VEP critics who take issue with the fact that
EPA has struggled to satisfy its Congressional mandate of ensuring environmental
compliance within the regulated community. Agency officials and scholars alike
argue that achieving regulatory compliance has lagged in large part because of limited
Congressional funding for regulatory inspections and audits (Davies et al., 1996) and
other budgetary reductions at a time when the agency’s mandated responsibilities are
increasing (Portney & Stavins, 2000). Given these circumstances, some suggest that
government funding for VEPs should be reallocated toward helping ensure compli-
ance with existing laws rather than managing nonregulatory programs, especially
because empirical studies of VEP performance lack consistency.

In some instances, researchers have offered evidence that participation in
government-sponsored VEPs improves environmental performance (e.g., Khanna &
Damon, 1999) while other studies show that government-sponsored VEPs (e.g.,
Gamper-Rabindran, 2006) and VEPs that involved significant government involve-
ment in their development (e.g., Rivera & deLeon, 2004; Rivera et al., 2006) do not.
Studies that fail to show support for the idea that government-developed VEPs
improve environmental performance attribute their findings to weak VEP design.
VEPs having weak program structures are characterized by their inability to ensure
that participants implement program goals, to require regular monitoring, or to
mandate periodic reporting requirements (Darnall & Carmin, 2005). In instances
where participant reporting is required, program managers rarely verify whether the
reporting is accurate.

One reason why VEPs are developed with weak design structures is that
program managers are balancing the need for rigor with the goal of providing a
flexible means for participants to move beyond the parameters established by the
traditional regulatory system. A tension therefore emerges between program man-
agers’ desires to encourage more widespread VEP participation and the need to
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ensure that program goals are met (Darnall, Carmin, Kreiser, & Mil-Homens, 2003).
However, government agencies defend their VEPs. For instance, EPA claims that the
general public has saved nearly $6 billion, conserved 603 million gallons of water,
saved nearly 770 trillion British thermal units (BTUs) of energy and cut more than
438,000 tons of emissions (U.S. Office of Inspector General [USOIG], 2007).

Government VEPs are not the only programs under scrutiny in that concerns
also have been raised about the utility of industry-sponsored VEPs. These programs
generally focus on encouraging participation by firms within a specific industrial
sector. The emergence of sector-specific industry VEPs was prompted by public
concerns regarding the environmental performance of firms and by appeals to
promote consistent environmental management among industry association
members (Garcia-Johnson, 2000; Hoffman, 1997). Criticisms about these VEPs have
been lodged by nongovernmental organizations (NGOs) and research scholars alike
(e.g., Barber, 1998; King & Lenox, 2000) who have suggested that, like government-
developed VEPs, VEPs designed entirely by industry associations lack appropriate
implementation, monitoring, and reporting protocols that would lead to improved
environmental performance outcomes.

One way to remedy VEP design weaknesses is to develop programs that require
external third-party oversight and certification. Although less prevalent than other
types of VEPs, certified VEPs have significant popularity because of their external
monitoring and reporting features. ISO 14001 is the most widely recognized third-
party-certified VEP. By April 2005, more than 88,800 facilities worldwide had certi-
fied to ISO 14001, of which, 4,671 facilities were U.S. based (Peglau, 2005). ISO 14001
requires participants to implement an environmental management system (EMS).
EMSs consist of a collection of internal policies, assessments, plans, and implemen-
tation actions (Coglianese & Nash, 2001), affecting the entire organizational unit and
its relationships with the natural environment. Once certified, the ISO 14001 label
indicates that the company has implemented a management system that documents
the firm’s pollution aspects and impacts and identifies a pollution prevention
process (Bansal & Hunter, 2003), which has continually improved over time (Darnall,
2006).

VEPs have several commonalities. First, they all require participant firms to
establish environmental targets and statements of environmental goals (Darnall &
Carmin, 2005). They also have comparable administrative requirements in the form
of written agreements, letters of intent, or memoranda of understanding commit-
ting the participant to achieving program goals (Darnall & Carmin, 2005). However,
these programs differ in one significant way. Government- and industry-sponsored
VEPs generally are “self-monitoring” programs in that conformance with program
goals is assured by VEP participants self-reporting their adherence to program
requirements (Darnall & Carmin, 2005). By contrast, ISO 14001 requires external
certification by an independent third party, which confers additional external legiti-
macy (Bansal & Hunter, 2003) about participants’ environmental commitments.
Furthermore, the certification process is more likely to formalize managerial com-
mitment toward achieving environmental performance goals (Rondinelli & Vastag,
2000).
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VEPs and Their Relationship with Environmental Performance

In spite of the equivocal findings in previous research, there are several reasons
why we would expect all types of VEPs to improve participants’ environmental
performance. First, VEPs establish environmental performance goals, which may
help focus participants’ environmental management activities, enhance internal
oversight of environmental improvement (King, Lenox, & Terlaak, 2005), and rally
around a common cause. Second, most VEPs offer participants technical assistance,
such as pollution prevention training, which can help firms meet program goals.
Other ways in which VEPs can offer assistance is in the form of direct grants to hire
environmental consultants. More prevalent in government-sponsored VEPs, direct
grants subsidize VEP implementation increasing participants’ access to external
expertise that can fortify their environmental management capabilities (Darnall &
Edwards, 2006). Subsidized technical assistance of all sorts, therefore, can encourage
greater environmental performance gains.

Outside of creating environmental goals and providing technical assistance,
VEPs generally establish peer networks among member firms. These networks allow
for the exchange of information on best management practices. Information ex-
change also helps facilitate VEP implementation and may further assist participants
in gaining knowledge that helps strengthen their environmental management capa-
bilities. Furthermore, VEP participation can encourage greater collaboration within
the firm. That is, by participating in a VEP, firms may improve their internal networks
by collaborating across multiple operational areas, which creates broader organiza-
tional support for achieving VEP goals (Potoski & Prakash, 2005a). All these func-
tional attributes of VEPs work collectively to encourage participants to improve their
environmental performance.

Hypothesis 1: Organizations participating in VEPs have improved environmental
performance.

VEP Oversight and Environmental Performance

Numerous VEP design features may affect participants’ environmental perfor-
mance, including program sponsorship. For instance, government-sponsored pro-
grams are designed with a greater diversity of stakeholder involvement, which
avoids agency favoritism for one interest group or position (Carmin et al., 2003). At
the same time, industry-sponsored programs are argued to lack rigorous implemen-
tation, monitoring, and reporting regimes and lead to lower environmental stan-
dards (Barber, 1998; King & Lenox, 2000). Despite these propositions, industry,
government, and nonprofit VEP sponsors develop programs with similar adminis-
trative, environmental, and conformance requirements (Darnall & Carmin, 2005). As
a result, other VEP design features, such as program oversight, may go further
in explaining variations in environmental performance across different types of
programs.
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In general, there are three distinct “levels” of program oversight—internal
assessments, self-reports to program sponsors, and external monitoring by an inde-
pendent third-party auditor (Darnall & Carmin, 2005). Most program sponsors
require participants to either self-report their environmental performance to
program sponsors or rely on audits by independent third parties. For this reason,
and because programs requiring internal assessments generally do not involve
public disclosure of environmental information, previous empirical research typi-
cally has focused on the latter two types of VEPs to evaluate program efficacy.

In comparing VEPs that require self-reporting and external certification, we
anticipate that certification programs may increase participants’ environmental per-
formance to a greater degree. This belief is based in large part on institutional
arguments that external verification changes the dynamics of a collective action and
causes individuals to more seriously consider their group obligations (Olson, 1965).
In the case of VEPs, external certification may motivate participants to respond more
earnestly to program requirements (Prakash, 2000) because participants undergo
third-party evaluation that assesses their conformance to program standards. In the
process, participants may be more likely to formalize managerial commitment
toward achieving more ambitious environmental goals (Rondinelli & Vastag, 2000)
and institutionalize existing pollution prevention programs by getting more value
from what has already been developed (Darnall, 2006). Furthermore, independent
review offers a greater degree of accountability and reduces opportunities for par-
ticipants to behave opportunistically (Davies et al., 1996; King & Lenox, 2000). Addi-
tionally, companies that fail certification or have their certification revoked may face
reputational penalties in the eyes of external stakeholders.

By contrast, VEPs that rely on self-reports of participants’ environmental per-
formance rarely undergo additional verification even by program sponsors (Darnall
& Carmin, 2005). As such, these programs create opportunities for participants to
report that they are achieving program goals when in fact they are not. In such
instances, participants have an incentive to free ride and inaccurately “signal” that
they are managing their environmental impacts to a greater extent than nonpartici-
pants (Darnall & Carmin, 2005; Delmas & Keller, 2005). In so doing, participants
may receive program benefits without changing their environmental behavior or
meeting program goals. Because of the greater opportunities for free riding, we
hypothesize that participants in self-monitored programs will improve their envi-
ronmental performance to a lesser degree than participants in VEPs requiring exter-
nal certification.

Hypothesis 2: Participation in certified VEPs is associated with greater improve-
ments in environmental performance than participation in self-monitored VEPs.

Methods

To evaluate our hypotheses, we relied on meta-analytic techniques that consid-
ered the aggregate relationship between VEP participation and environmental per-
formance. This approach was used to integrate the entire body of VEP literature to
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offer more generalized insights regarding the relationship between VEPs, their
monitoring regimes, and their environmental performance.

Inclusion Criteria

The first step in preparing for the meta-analysis was to determine the popula-
tion of studies relevant for inclusion. For purposes of this study, we relied on
Carmin, Darnall, and Mil-Homens’ (2003) definition of a VEP: any program, code,
agreement, or commitment that encouraged business organizations to voluntarily
reduce their environmental impacts beyond that required by the environmental
regulatory system. The population of VEP studies was limited to programs that
operate or operated in the United States (to control for the regulatory environment)
and those that measured participants’ environmental performance by way of pol-
lution reductions. We defined environmental performance as an objective quanti-
tative change in pollution or conditions contributing to the same (i.e., recycling,
pollution prevention, and time-out of compliance). This definition focused the
population of studies on those that demonstrated changes in actual or relative
facility emissions, discharges and releases or off-site transfer of wastes, numbers of
compliance citations, etc. Our definition excluded studies that did not consider
pollution changes and eliminated studies that employed categorical or descriptive
measures of environmental performance.

The population was further limited to studies evaluating regional or national
programs and VEPs that were designed to have business organizations as their
participants as opposed to government organizations, communities, or individuals.
Suitable VEP studies were required to be published in a peer-reviewed journal. As
such, they would have undergone extensive scrutiny by the scientific community.

Finally, there is an inevitable selection bias associated with VEP participation in
that participation is voluntary. In the presence of selection bias, estimating the rela-
tionship between VEP participation and environmental performance would lead to
an error term that is correlated with the participation decision. As the error term
captures the effects of all omitted and imperfectly measured variables, any regres-
sors that are correlated with the unmeasured or mismeasured factors will end up
proxying for them. A two-stage estimation approach corrects for self-selection bias
(Greene, 2003). Applied to the VEP setting, the factors that determine VEP partici-
pation (first stage) are estimated simultaneously with the factors that determine its
environmental performance (second stage). To account for selection bias in the
meta-analysis, the population of eligible studies was restricted to scholarship that
utilized these two-stage estimation procedures.

Data

Studies that met our inclusion criteria were identified by conducting an exhaus-
tive literature search using ABI/Inform® (ProQuest). ABI/Inform® provides access
to the full text of over 18 hundred U.S. and international business, environmental,
economic, and policy-related journals. Searches were conducted in May 2006 and
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covered the years 1982–2006. Cross-citations also were explored from previous VEP
studies (i.e., Anton, Deltas, & Khanna, 2004; Darnall & Carmin, 2005; Delmas &
Keller, 2005; Khanna & Anton, 2002; Lenox & Nash, 2003; Potoski & Prakash, 2005b;
Rivera, 2002).

Some 60 studies evaluating aspects of VEPs were identified and evaluated for
salient characteristics that would support their inclusion in the meta-analysis. Of
these, 11 assessed the environmental performance of VEPs and controlled for selec-
tion bias. After further consideration, two of these studies were omitted. In one
instance (Anton et al., 2004), the article evaluated adopters of an EMS without dis-
tinguishing whether adoption was part of a formal VEP (see Table 1). The second
study (Rivera & deLeon, 2004) was excluded because an updated article (Rivera
et al., 2006) was published in 2006 with more comprehensive data. The updated
study is included in the meta-analysis.

Ultimately, nine studies met our selection criteria and were included in the
analysis. This number is significant considering that a meta-analysis can be per-
formed on as few as two qualifying studies because statistical power is limited only
by the data utilized in the original studies (Lipsey & Wilson, 2001). As the total
number of observations evaluated in the original studies is in excess of 30,000 firms,
the meta-analysis had sufficient statistical power to arrive at a meaningful conclusion
about the overall efficacy of VEPs that were included in this study.

Table 1. Voluntary Environment Program (VEP) Studies Excluded from the Meta-Analysis

Reference VEP Evaluated Dependent Variable Empirical Approach and
Exclusion Rationale

Anton, Deltas, &
Khanna (2004)

Evaluates firms’ EMS for
evidence of increased
comprehensiveness, TRI
data, as well as separate
assessment of
regulatory and market
pressures

TRI emissions, releases
and off-site transfers, as
well as hazardous air
pollutant releases

Standard Poisson and
negative binomial
models assesses
development of an EMS
without regard to
whether it was part of a
VEP

Rivera &
deLeon (2004)

Evaluates participants in
the National Ski Areas
Association’s Sustainable
Slopes program

Environmental
“scorecard” based on
quantitative measures

Two-stage probit model
estimating the factors
predicting both
participation and
environmental
performance; excluded
because an updated
study was published in
2006 with more
comprehensive data.
The updated study is
included in the
meta-analysis.

Note: This table details studies that utilized some form of environmental performance measure and
controlled for selection bias. Other VEP studies not listed were excluded because they did not evaluate
environmental performance and instead focused on participation attributes or economic factors.
EMS, environmental management system.
TRI, Toxic Release Inventory.
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The nine studies evaluated 11 different environmental performance measures
across five VEPs. Four VEPs required self-reports of environmental performance
(33/50, Climate Challenge, Responsible Care, and Sustainable Slopes) and one
required certification (ISO 14001). Table 2 describes each of these programs in
greater detail. Table 3 offers a descriptive summary of the studies included in the
meta-analysis.

Table 4 summarizes the data included in the meta-analysis calculations. It iden-
tifies the VEP type (self-monitoring or certified), the environmental performance
measure used, as well as the effect size and weight for each environmental perfor-
mance measure.

Empirics

There are three advantages to utilizing a meta-analytic approach. First, meta-
analysis is less concerned with the underlying study statistics—whether they are
significant or not—and more concerned with the relative “size” of the observed

Table 2. Summary of Voluntary Environment Programs (VEPs) Included in the Analysis

Name of Program Brief Description

33/50 Program • Sponsored by Environmental Protection Agency
• Program that sought to engage participants in verifiable pollution prevention

activities
• One of the earliest government sponsored programs, attracted a large number

of participants from U.S. industry
• Goals were to reduce certain emissions, discharges and waste streams by 33%

by 1992 and then 50% by 1995
• Participants self-reported their progress towards established goals

Climate Challenge
Program

• Sponsored by the U.S. Department of Energy
• Addresses an unregulated emission (carbon dioxide)
• Participants encouraged to develop flexible approaches to achieve

self-established goals
• Formalized by written agreement

ISO 14001 • Sponsored by the International Organization for Standardization, a nonprofit
organization, using input from numerous advisory groups and constituencies

• Establishes an effective and verifiable environmental management system
• Participation requires certification to the standard by an approved registrar
• Administration of ISO 14001 is managed by registrars in each country
• Participation expanded as a result of supply chain mandates

Responsible Care • Sponsored initially by the Canadian Chemical Producers Association and later
adopted by the U.S. Chemical Manufacturers Association (now known as the
American Chemistry Council)

• Required for all industry association members
• Established codes for addressing critical health, safety and environmental

management responsibilities
• Participants self-reported their progress towards established goals
• Only recently has the program required third-party performance audits

Sustainable Slopes
Program

• Sponsored by the National Ski Areas Association
• Involves 21 specific environmental “charters” for participating ski areas
• Annual self-assessment required
• Independent assessment of environmental performance used in analysis

ISO, International Organization for Standardization.
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effects. Second, meta-analysis corrects for sampling errors associated with studies of
differing sizes (Hedges & Olkin, 1985). For instance, VEP studies with fewer obser-
vations are susceptible to sampling errors that in turn weaken the inferences that can
be derived from that study. Meta-analysis corrects for these concerns by weighing
the “effects” observed in individual studies according to the sample size, reducing
the weight of small sample studies and, in turn, reducing sampling error in the
comparison (Hunt, 1997). Third, meta-analysis allows for the quantitative compari-
son of multiple studies that evaluate related dependent variables (Lipsey & Wilson,
2001). These comparisons can be made regardless of whether the relationships in the
original study are statistically significant (Hunter, 1997).

It is important to note that meta-analysis does not require that dependent vari-
ables be identical. Typically, there is variability among dependent variables because
candidate studies inevitably have different measures of that variable (Glass, 1981;
Hedges & Olkin, 1985; Hunter & Schmidt, 2004; Lipsey & Wilson, 2001). Further-
more, variability is anticipated among study features (including research models
and data sources) and their attributes, and there is increasing acceptability to
include more divergent study characteristics (Glass, 1981; Hedges & Olkin, 1985;
Hunter & Schmidt, 2004; Lipsey & Wilson, 2001). For this reason, published meta-
analytic research commonly utilizes broad measures of their dependent and inde-
pendent variables (e.g., Boyle et al., 1994; Orlitzky & Benjamin, 2001; Ringquist,
2005). Related to the VEP setting, variability also exists in the population of studies
evaluating environmental performance. Types of environmental performance mea-
sures that have been used include reductions in toxic releases (Khanna & Damon,
1999; King & Lenox, 2000; King et al., 2005; Potoski & Prakash, 2005a) and carbon
dioxide emissions (Welch, Mazur, & Bretschneider, 2000), time-out of compliance
with air pollution regulations (Potoski & Prakash, 2005b), and environmental
scorecards that evaluate participant recycling and pollution prevention (Rivera
et al., 2006).

With respect to accounting for how VEP participation was measured, all of the
studies included in the analysis make use of either a dummy variable accounting for
participation or utilize regression to establish a predicted probability of participation,
which is then compared against actual participation to validate the empirical model.
As such, actual comparison of the two groups—participants and nonparticipants—
was possible.

While some studies included in the meta-analysis allowed for direct comparison
of the covariate mean environmental performance of VEP participants and nonpar-
ticipants, others required that the effect size be estimated. To arrive at these estima-
tions, we utilized regression coefficients (r) from previous studies to calculate an
observed mean standardized effect level. This effect level characterizes the critical
differences in environmental performance (a continuous variable) between VEP
participants and nonparticipants (a dichotomous variable). It is calculated using the
point-serial formula (Lipsey & Wilson, 2001):

ES
r

r
= =

−
δ 2

1 2
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To correct for sampling and measurement error, studies were assigned a weight
(w) based on the inverse square of the standard error of the effect size (Lipsey &
Wilson, 2001). This weight was calculated as a function of the number of VEP
participants and nonparticipants in the study, and integrating a random effects
constant (n) that accounts for variability across the observed effects:

ω
ν

=
( ) +

=
+

+
+( )

1
22

1 2

1 2 1 2se
se

n n
n n

ES
n n

, where

For some study correlation coefficients, the standard errors often are not pro-
vided or have a problematic determination, particularly where the r distribution is
skewed and the population sample size is large (Cooper & Hedges, 1994). Given that
the standard error is necessary in determining the sample weight, we used Lipsey
and Wilson’s (2001) procedure for calculating the Fisher Zr transformed correlation
coefficient as an estimate of the effect size:

ES r rZr = + −[ ]0 5 1 1. ln

Using the Fisher Zr transformed correlation coefficients, the standard error
calculation is as follows:

se
n

=
−
1

3

Two of the studies included in our analysis used more than one environmental
performance measure to assess the efficacy of a single VEP (i.e., King & Lenox, 2000;
King et al., 2005). These studies had the potential to influence the meta-analysis
results to a greater degree (Glass, McGaw, & Smith, 1981). To avoid bias related to the
inclusion of more than one environmental performance measure per study, we took
an average of the environmental performance measures and used this value in the
meta-analysis. Doing so kept with conventions aimed at avoiding duplicate (covari-
ate) contributions (Glass et al., 1981). The average weighted effect size across all
studies in the meta-analysis was then calculated as follows (Lipsey & Wilson, 2001):

ES
ES

=
×( )∑

∑
ω

ω

To assess whether or not the studies included in the analysis were estimating
the same population mean, we performed a homogeneity test. This test assesses
the variability in the data and defines the underlying model that can be used in
calculating the effect size used for comparison purposes (Lipsey & Wilson, 2001).
Homogeneity tests rely on a Q statistic, which is distributed chi-square. A positive
homogeneity test would indicate similarity across the studies’ measures and
requires meta-analytic estimation by way of a fixed effects model. Otherwise, a
random effects model should be used.
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While our hypotheses differ from those in a typical empirical evaluation in that
they are tested using results from previous studies, meta-analysis derives additional
quantitative insights on the comparisons established in these original studies—and
can support new findings. To evaluate Hypothesis 1, all studies were assessed
without regard to their underlying monitoring regime. The results of our homoge-
neity test (Q = 69.0) indicated that a random effects model should be applied to
evaluate the variability between overall VEP participation and environmental per-
formance (see Table 5). To evaluate Hypothesis 2, the studies were divided into two
distinct subsets—self-monitored programs and certified programs. Self-monitoring
programs were defined as VEPs requiring participants to self-report their fulfillment
of program expectations, whereas certified VEPs were defined as VEPs requiring
independent verification that participants were fulfilling program requirements. Six
studies evaluated self-monitoring programs (33/50, Climate Challenge, Responsible
Care, and Sustainable Slopes). Based on the results of our homogeneity test (Q = 51.0),
a random effects model was used to compare these programs. Three studies were
recognized as evaluating certified VEPs and in each instance, those studies evaluated
ISO 14001 participation.1 Consistent with the fact that the three studies evaluated the
same VEP, the results of our homogeneity test (Q = 5.2, p < 0.01) indicated that the data
were homogeneous and that a fixed effects model should be applied to compare these
programs.

While several of the studies evaluated the same VEP, each represents an inde-
pendent assessment (sampling) of participants’ environmental performance in
addition to a unique dependent variable measure conforming to our definition.
There are advantages to this approach in that having multiple studies of the same
population and different measures of the dependent variable (Cook & Campbell,
1979; Cooper, 1989) allows for the correction for sampling error and improves the

Table 5. Summary of Aggregate Findings—Relating Voluntary Environment Program (VEP)
Participation to Environmental Performance

VEP Studies
Included

Number of
Environmental
Performance

Measures

Meta-
Analysis
Model

Meta-
Analysis

Outcomea

Standard
Error

Z-Score C.I.
(95%)

Test of
Heterogeneityb

All (9) 11 Random
effects

0.077 0.030 2.6 0.018 to
0.136

Q = 69.0

Self-monitored
(6)

7 Random
effects

0.240 0.034 6.8 0.173 to
0.307

Q = 51.0

Certified (3) 4 Fixed
effects

-0.025 0.038 0.7 -0.1 to
0.05

Q = 5.2*

aMeta-analysis outcome is an aggregate finding that combines the effects found in previous studies. A
negative value indicates that VEP participation was associated with reductions in environmental impacts
as compared to nonparticipants, whereas a positive value indicates that VEP participation was associated
with increases in environmental impacts.
bA significant Q statistic indicates that data are homogeneous in nature and should be evaluated using a
fixed effects model. An insignificant Q statistic indicates that data are heterogeneous and should be
evaluated using a random effects model.
*Statistically significant at p < 0.01.
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reliability of the relationship being explored (Webb, Campbell, Schwartz, Sechrest,
& Grove, 1981).

Results

Table 5 describes the results of our meta-analysis models. It shows that across all
programs, nonparticipants demonstrated a 7.7 percent stronger environmental per-
formance than participants. Furthermore, the results of our confidence interval (95
percent) suggested that nonparticipants’ environmental performance improved
between 1.8 and 13.6 percent more than VEP participants. These findings did not
support Hypothesis 1, which states that organizations participating in VEPs will have
improved environmental performance.

When considering environmental performance in self-monitored programs,
there was strong evidence that suggested participants failed to improve their envi-
ronmental performance over nonparticipants. More specifically, nonparticipants
demonstrated a 24 percent greater improvement in environmental performance than
participants in self-monitored programs. Furthermore, a confidence interval (95
percent) of these findings indicated that the mean level of environmental perfor-
mance improvement for nonparticipants was between 17 and 30 percent greater than
participants in self-monitoring VEPs.

In evaluating the environmental performance of participants in ISO 14001, the
results showed that participation was associated with a 2.5 percent improvement in
environmental performance over nonparticipants. However, the related confidence
interval (95 percent) indicated that the mean level of environmental performance
improvements was between a 10 percent improvement and a 5 percent decrease in
performance. As such, while overall performance may improve, because the confi-
dence interval spans zero, there was inconclusive evidence regarding whether or not
ISO 14001 certification leads to improved environmental performance.

Combined, these findings offer some support to Hypothesis 2, which states that
participation in certified VEPs is associated with greater improvements in environ-
mental performance than participation in self-monitored VEPs. However, they offer
little evidence that participants in ISO 14001 had stronger environmental perfor-
mance improvements than nonparticipants.

To consider the importance of VEP monitoring further, we assessed the variance
explained in participants’ environmental performance because of VEPs being either
self-monitored or certified (ISO 14001). The Q statistics for the two groups were
compared by way of a random effects analog to the one-way analysis of variance
(ANOVA) (Lipsey & Wilson, 2001). This procedure offers equivalent results to esti-
mating a regression model with a single dummy variable (self-monitored VEP par-
ticipant or ISO 14001 certified participant). In so doing, the procedure compares
estimates the “within” study variation and the “between” study variation to arrive at
an overall conclusion as to whether the self-monitored and certified VEPs demon-
strate equivalent environmental performance improvements. The results of the
ANOVA analog show that the Q “between study” group data (Q = 12.8, p < 0.01)
account for a significant amount of the variability in our data, which affirms that our
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groupings are statistically valid (see Table 6). Differences in VEP monitoring regimes
therefore explain significant variation in participants’ environmental performance
changes.

Discussion and Conclusions

Scholars and practitioners have presented numerous concerns about the overall
utility of VEPs, especially because we know little about whether these programs
collectively are meeting their environmental goals. This research helps address these
issues by aggregating the results found in previous studies to arrive at an overall
conclusion about the efficacy of VEPs. Our findings indicate that there is little
evidence that overall VEP participation is associated with improved environmental
performance. Rather, nonparticipants improve the environment 7.7 percent more
than VEP participants. These unexpected findings are explained in part by differ-
ences in VEP design in that significant variations exist among the two most common
subcategories of programs—those requiring self-monitoring as opposed to those
requiring third-party certification.

In comparing these two VEP monitoring regimes, this study shows that, on
average, nonparticipants demonstrate a 24 percent stronger environmental perfor-
mance improvement than participants in self-monitored VEPs. By contrast, partici-
pants in ISO 14001, which requires external certification by an independent
third-party auditor, on average, shows modest environmental performance improve-
ments (2.5 percent) over nonparticipants. However, because the mean level of envi-
ronmental improvements for ISO 14001 participants ranges between 10 and -5
percent, we are not confident that ISO 14001 certification leads to real environmental
improvements.

Participants in self-monitored VEPs self-evaluate their adherence to program
requirements and submit reports to program managers of their progress. However,
conformance is rarely verified, and if it is, there exists no mechanism to expel
participants that fail to meet the VEP’s environmental goals (Darnall & Carmin,

Table 6. Analysis of Variance (ANOVA) Analog Comparison of Voluntary Environment
Program (VEP) Groupings

Heterogeneity Measure—Q-Statistic

All
VEPs
(QTOT)

Self-Monitored
VEPs

(QSELF)

Certified
VEPs

(QCERT)

Within Study Groups
(QW = QCERT + QSELF)

Between Study
Groups

(QB = QTOT - QW)

Number of studies 9 6 3 – –
Degrees of freedom 8 5 2 7 (9 studies - 2 groups) 1 (2 groups - 1)
Calculated Q—see Table 5 69.0 51.0 5.2 – –
Calculated Q—ANOVA

analoga
– – – 56.2 12.8*

aThe ANOVA analog tests for whether or not groupings (related to self-monitored and certification
programs) account for significant variability in observed environmental performance improvements.
*Statistically significant at p < 0.01, indicating that the monitoring grouping explains significant variability
in environmental performance.
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2005). Situations such as these invite widespread free ridership and shirking of VEP
goals (King & Lenox, 2000; Rivera, 2002). Participants, therefore, derive program
benefits (such as increased recognition for a proactive environmental strategy)
without conforming to VEP requirements (Darnall & Carmin, 2005).

While ISO 14001 requires certification by an independent third-party auditor,
which reduces some opportunities for free riding, it fails to incorporate two impor-
tant VEP design features that would help ensure that participants improve their
environmental performance. First, ISO 14001 does not require that third-party audits
be publicly disclosed. Such disclosure may succeed in improving participants’ envi-
ronmental performance because they are held accountable to a greater degree
(Potoski & Prakash, 2005a). The second design weakness of ISO 14001 is that it does
not have a strong sanctioning mechanism. Indeed, firms that are granted ISO 14001
certification rarely are decertified if they fail to maintain conformance with the
standard (Barrow, 2005). Moreover, in the unlikely event that a firm is decertified,
ISO does not publish summary statistics for these companies. This design policy
differs from positions taken by other certified VEPs. For instance, 16 participants of
the Sustainable Forestry Initiatives’ (SFI) original 45 members were expelled from
the program for failure to uphold the standard (American Forest and Paper Asso-
ciation, 2001). SFI publicly disclosed conformance information on its website to
maintain external credibility for its VEP and enhance the legitimacy of participants
that successfully maintain their certification.2

To address the problem of free riding, participants in both self-monitored and
certified VEPs need to be separated in some way such that companies that fulfill
program requirements are differentiated from participants that fail to do so. Impos-
ing greater monitoring and expelling free riders is one way to create this separation,
in that firms intending to free ride would be discouraged from participating in a VEP
or removed for their nonconformance (Darnall & Carmin, 2005). By preventing
shirking—in both sponsor-monitored and certified VEPs—VEPs would encourage a
virtuous cycle of reputational improvements for VEPs and their participants. That is,
participants would be more likely to contribute to maintaining the VEP’s reputation
because they believe other members will do so as well (Potoski & Prakash, 2005b;
Scholz & Lubell, 1998).

However, weak VEP goals may explain why program participants do not dem-
onstrate greater environmental improvements than nonparticipants. Goal setting
theory suggests that goals serve an energizing function (Locke & Lantham, 2002) for
organizations. Specific and challenging goals result in a higher performance than
moderate or easy attainable goals (Locke & Latham, 1990). The highest level of effort
generally occurs when a task is moderately difficult and the lowest levels occur when
the task is either very easy or very hard (Atkinson, 1958). Relating these issues to
VEPs, in fact participants may be adhering to program goals. However, if programs
are designed with goals that are weaker than the internal environmental perfor-
mance targets established by nonparticipating firms, participants will be less likely to
outperform nonparticipants.

We originally hypothesized that participation in ISO 14001 would lead to greater
environmental performance changes than participation in self-monitored programs.
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While our findings support this proposition, it is only because self-monitored pro-
grams appear to perform so poorly. Indeed, both types of programs fail to offer
compelling evidence that their participants improve the environment to a greater
degree than nonparticipants. Combined, our findings point to the hazards of devel-
oping VEPs with weak design structures. While it is important to recognize that
program managers are balancing the need for ensuring program efficacy with the
goal of providing participants flexibility, flexibility in program design (as currently
implemented) can compromise the ability of these programs to improve participants’
environmental performance.

Our findings have important implications for policymakers who promote
VEPs in that the programs evaluated in this study do not demonstrate any real
environmental performance improvements. However, it is important to ask, “what is
the role of these programs?” If VEPs are designed for the single purpose of encour-
aging participants to improve the environment to a greater degree than nonpartici-
pants, then these programs may have little tangible merit. These conclusions are
consistent with recent evaluations criticizing government-sponsored VEPs for their
inability to determine success, failure, and ideal models for future program devel-
opment (USOIG, 2007). In the absence of developing stronger design features, VEP
critics may be justified in their concerns about the overall utility of these programs.

However, VEPs may also serve a more nuanced (but equally important) role.
Even if a firm’s participation represents a purely symbolic act, many VEP participants
implemented performance-improving environmental practices prior to the existence
of the VEP. Strong empirical evidence of this relationship has been found for ISO
14001 adopters (King, Lenox, & Terlaak, 2005) as well as companies that participated
in EPA’s 33/50 program (Khanna & Damon, 1999). That is, many firms use VEP
participation as a vehicle for communicating their previous environmental improve-
ments in an effort to gain external social and economic rewards (King et al., 2006). In
instances such as these, there is a “decoupling” between substantive environmental
improvements related to the symbolic act of VEP participation (King et al., 2006).
Coupling of symbol and substance then occurs after the VEP is developed in that the
program serves as a vehicle for firms to credibly communicate their prior activities
(King et al., 2006). In the absence of the VEP, there would be no way for companies
to communicate their previous environmental improvements and obtain value from
them. However, prior environmental improvements may also increase the marginal
cost for VEP participants to achieve greater pollution reductions because their low-
hanging fruit has been picked. By contrast, to the extent that nonparticipating firms
are engaging in pollution reductions for the first time, they can more readily make
small changes in their operating procedures that lead to greater environmental gains.
These distinctions may partially explain why VEP participants do not demonstrate
greater environmental improvements.

It is also important to recognize that VEPs rely on flexible approaches to encour-
age environmental improvement. In some instances, this flexibility may help partici-
pants foster collaborative relationships between government and the regulated
community that promotes shared learning and capacity development (Darnall &
Carmin, 2005). In other instances, VEPs have influenced corporate attitudes regard-
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ing the environment and management practices. While these activities may have
little impact on VEP efficacy, they can create a foundation for long-term environ-
mental stewardship (Darnall & Carmin, 2005; Morgenstern & Pizer, 2007).

Related to the regulatory realm, there may be additional merit for promoting
VEPs outside of demonstrating efficacy. For instance, VEPs can investigate and
promote innovative environmental policy ideas (Delmas & Terlaak, 2001) when
political resistance prevents the adoption of more powerful mandatory plans (Lyon,
2003). Such ideas can be tested and evaluated before they are implemented across the
regulated community (Darnall & Carmin, 2005). As such, in asking the question
“what is the role of these programs?” the answer may be much broader than was
originally conceived by their program designers.

In arriving at our conclusions, this research imposed numerous inclusion and
exclusion criteria before deeming a study suitable for comparison in this analysis.
Despite our detailed approach, there are reasons to interpret our findings cautiously.
The limited number of existing VEP studies prevented us from utilizing a multiple
regression analysis. Rather, this study evaluated the relationship between VEP moni-
toring regimes and participants’ environmental performance by way of a random
effects analog to the one-way ANOVA. The ANOVA analog offers useful insights
about the relationship between VEP participation, program monitoring, and partici-
pants’ environmental performance (D. Wilson, personal communication, September
17, 2007). While our findings draw on more than 30,000 observations of VEP partici-
pant and nonparticipant behavior, and include VEPs that had reporting, monitoring,
administrative, and conformance requirements, which are typical of many VEPs, we
believe care should be exercised in extrapolating our findings to predict the envi-
ronmental performance outcomes of other VEPs, especially those with more (or less)
robust accountability requirements. Moreover, this study did not account for the
important, but difficult to quantify intangible effects of VEP participation, such as
changes in attitudes or management practices. While these issues may have a trivial
influence on VEP efficacy, they can lead to behavioral changes that benefit the natural
environment in the future (Darnall & Carmin, 2005; Morgenstern & Pizer, 2007).

As the variety and number of VEPs grows and as markets and other stakehold-
ers increasingly rely on these programs to gauge firms’ environmental performance,
it is essential to understand more about their purpose and efficacy. Additionally, as
more resources are dedicated to VEP development and implementation, it will be
increasingly important to understand which design characteristics lead to greater
environmental improvements. Future research should evaluate this latter issue in
particular. For instance, some VEPs (e.g., Responsible Care) were designed as self-
monitored VEPs3 but recently added third-party auditing requirements. By studying
programs such as these, we might be able to better understand the impact that
monitoring regimes have on participant shirking and the extent to which third-party
monitoring helps achieve program goals within the same VEP. Such an evaluation
also would offer stronger empirical evidence regarding the merit of external audit-
ing. Additionally, future studies would benefit by comparing the efficacy of ISO
14001 with other certified VEPs (like SFI) that couple certification with public dis-
closure requirements in addition to sanctions that expel nonconforming participants.
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Doing so would offer important evidence about the incremental environmental
performance gains offered by various VEP design features.

In sum, the research presented in this article builds on the inconsistent findings
of previous research to establish a much-needed overall assessment of VEP efficacy.
It offers two contributions to organizational research on voluntary environmental
governance, in addition to areas for future study. First, it provides a broader view of
the efficacy of VEPs as alternative environmental governance tools and presents
critical insights regarding the relationship between participation and improved envi-
ronmental performance. Second, this research distinguishes among the two most
common subcategories of programs—those requiring self-monitoring as opposed to
third-party certification. It offers evidence that overall VEP participants’ environmen-
tal performance is worse than nonparticipants, especially for programs that require
participants to self-monitor their adherence to program goals. Furthermore, partici-
pants in ISO 14001 as a group exhibit inconclusive environmental performance
improvements. Finally, this research demonstrates the need for future research to
consider the varying purposes of VEPs and how specific design features can increase
their value as tools for environmental governance.
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Notes

1. ISO 14000 series consists of 23 standards constituting the ISO 14000 “family.” One such standard is ISO
14001. This standard requires certification, whereas the others do not. In some instances, a firm may
claim it conforms to ISO 14001, but does not obtain certification. However, our analysis does not
include studies that consider whether or not individual participants claim to be certified. Rather, it
includes studies that examine actual certification.

2. SFI was developed as an industry-initiated third-party certification VEP. Industry representatives
worked in concert with representatives from the environmental, professional, conservation, academic,
and public sectors to design this program. On January 1, 2007, the program became fully independent
and it is governed by SFI, Inc.

3. King and Lenox (2000) evaluated the efficacy of Responsible Care. Their study was completed during
the time in which the program required self-monitoring only.

4. *Denotes study included in meta-analysis.
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