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 Shamed and Able:

How Firms Respond to Information Disclosure
ABSTRACT

We apply institutional theory to explain how firms respond to information disclosure. Considering the impact of institutional and technical forces, we hypothesize that information disclosure is particularly likely to spur responses from firms whose legitimacy is threatened (and thus are shamed) and face lower-cost opportunities to respond (and thus are particularly able). Testing this by examining how firms respond when their environmental performance is disclosed by a social rating agency, we find empirical evidence that supports our hypotheses. We present implications for theory and public policy. 
Shamed and Able:

How Firms Respond to Information Disclosure
The globalization of labor and capital over the last generation has fundamentally altered the relationship between the state and private enterprise. As national governments lose the ability to regulate the activities of business, interests groups and concerned citizens are increasingly turning to private governance to monitor global supply chains, ensure product safety, and provide incentives for improved corporate environmental performance. Private governance encompasses industry self regulation schemes, corporate social responsibility initiatives such as the UN Global Compact, and a patchwork of codes of conduct in sectors such as apparel and forestry (Chatterji & Levine, 2006; King & Toffel, forthcoming). Proponents hope that private incentives will encourage firms to act responsibly, but critics worry that these developments will forestall necessary government regulation.

The rise of private governance has generated demand for corporate social performance information and ratings to reduce information asymmetry between firms and other interested parties. Similar in spirit to credit rating agencies like Moody’s and Standard and Poor’s, social rating agencies such as Calvert, Innovest Strategic Value Advisors (Innovest), and KLD Research & Analytics (KLD) have developed ratings systems to assess organizations’ social and environmental performance, and to disclose these ratings to stakeholders. We view these ratings as form of mandatory information disclosure by non-governmental agents, as described below.
Investments guided by social ratings and screens are large and growing, reaching nearly $2 trillion by 2005, including mutual funds.
 These ratings provide a way to benchmark and compare firms’ social performance. Mission-driven rating agencies also issue ratings to motivate firms to improve their social performance and even address broader societal problems (Margolis & Walsh, 2003). In lieu of effective public governance of multinational firms, such third party disclosure seeks to address some of the externalities associated with multinational business activities. But do these schemes work? 

To date, few studies have attempted to rigorously evaluate these disclosure programs. Moreover, most theoretical approaches have not considered how firms might strategically respond to disclosure. To accurately predict the impact of public or third party policies on firms, we must first understand the processes by which firms react to changes in their institutional environments. Management research can provide valuable insights into adaptation processes that can inform and guide policymakers’ decision-making.  If, for example, third party information disclosure initiatives are found to improve firms’ environmental performance, policymakers might impose requirements for standardized reporting or subsidize these third party organizations. But if the programs are deemed to be having no appreciable impact or are being captured by industry, governments might consider resuming their regulatory role with respect to firms’ environmental performance. It is also possible that firms might respond differently to the incentives provided by mandatory information disclosure, the kind of “heterogeneous response” that has been documented in management research (Terlaak, 2007).

In this paper, we extend existing theory of how firms respond to mandatory information disclosure by examining the impact of institutional forces and technical concerns. While neo-institutional theory has traditionally focused on institutional forces and the motivation to maintain legitimacy (DiMaggio & Powell, 1983; Meyer & Rowan, 1977), an older body of institutional work considered how a firm’s internal characteristics influenced its response to changes in the institutional environment (Michels, 1962; Selznick, 1949). Recently, scholars have attempted to connect these variants of institutional theory in two ways. One body of work considers how institutional forces compete with market forces, possibly leading to divergence rather than isomorphism (D'Aunno, Succi, & Alexander, 2000; Kraatz & Zajac, 1996). The second stream of research explores interactions between institutional forces and internal organizational characteristics (Casile & Davis-Blake, 2002; Delmas & Toffel, 2007; Goodstein, 1994; Oliver, 1997; Rothenberg, 2007). 
Our work contributes to the latter stream by describing how technical concerns interact with institutional factors to affect how firms respond to changes in their institutional environment. In particular, we hypothesize that mandatory information disclosure programs are particularly likely to spur responses from firms that perceive their legitimacy to be threatened (and thus are shamed) by the newly disclosed information, and that face lower costs (and thus are particularly able). We empirically test these hypotheses by examining how firms respond once their social and environmental management and performance are rated by KLD Research & Analytics, a major social rating agency. Robust empirical evidence supports our hypotheses, which leads to several interesting policy implications. 
The paper proceeds as follows. We briefly review the functioning of mandatory information disclosure programs and explicate relevant themes for our study. We then develop our hypotheses. A description of our method and results is followed by a discussion of our contributions to extant theory and empirical work, the policy implications of our results, and suggestions for future research.
Mandatory Information Disclosure Programs
Mandatory information disclosure programs are initiatives designed to reveal information about firms’ operations, products, or services. The “mandatory” element refers to firms having no choice about whether this information is revealed, either because a third-party chooses to reveal information about them or because government regulations require the firm to self-disclose information. Mandatory information disclosure programs seek to overcome information asymmetries that favor the private sector over the public interest.  Although our empirical focus is on a particular third-party mandatory information disclosure program, we review both third party and government programs because they share many common characteristics.
 

Third Party and Government Disclosure Programs
Several firms and non-profit organizations have developed a business around assessing and revealing difficult-to-observe information about firms’ operations, products, and services. For example, just as Standard and Poor’s and Moody’s analyze and disclose grades of firms’ financial viability, social rating agencies such as Calvert, Innovest, and KLD analyze and disclose grades of firms’ social and environmental management and performance. Empirical studies of the latter programs are few, and we are not aware of any studies of firms’ responses to such third party initiatives.
 Our paper might well be the first such study 
Studies of responses to government-initiated mandatory information disclosure programs include Scorse’s (2007) analysis of how firms respond to being labeled a “Top Ten” worst polluter based on chemical emissions data they are required to disclose to the U.S. government’s Toxic Release Inventory (TRI). Scorse finds that firms that fall off “Top Ten” worst polluter lists—and thus face much less scrutiny from the media and non-governmental organizations—subsequently exert much less effort to improve their environmental performance. Another study finds that regulations requiring restaurants in Los Angeles to post their latest government health inspection “grade” prompted hygiene improvements (Jin & Leslie, 2003), especially those associated with chains (Jin & Leslie, 2007), which led to fewer cases of food borne illness.  In a similar vein, in New York, government mandated hospital report cards have been associated with improved cardiac surgery outcomes (Hannan, Kilburn, Racz, Shields, & Chassin, 1994; Peterson, DeLong, Jollis, Muhlbaier, & Mark, 1998). A review of U.S. government programs that require firms to disclose information about their chemical emissions, product safety, campaign finance contributions, and financial performance led Weil, Fung, Graham, and Fagotto (2006) to conclude that the success of such mandatory information disclosure programs depends on the extent to which the information is embedded in the routines of both the data providers and data users. 

Most of this prior work (Jin and Leslie (2007) and Scorse (2007) excepted) has not attempted to explain variation in firms’ responses to these programs, a key question from both a management strategy and a public policy perspective. Understanding the conditions under which firms’ environmental performance improves and what accounts for some firms being affected more than others by such requirements would surely help decision-makers craft more effective disclosure policies. Program design might be influenced, for example, by whether the goal is to target an entire industry or only its worst performers. 

This gap in the literature presents an opportunity for management researchers who have developed the theoretical concepts and empirical tools to understand how firms respond to changes in their institutional environment to explain the often considerable variation in firms’ responses to the mandatory information disclosure. We take up that challenge. In the next section, we outline a theoretical framework rooted in neo-institutional theory that we subsequently use to identify the factors that influence organizations’ responses to environmental information disclosure. 

We assert, on the basis of a review of the relevant arguments of neo-institutional theory, that mandatory disclosure programs reveal the level of corporate environmental legitimacy across firms. Firms whose legitimacy is threatened by the revealed information are expected to strive to improve their environmental performance in the interest of bolstering their legitimacy. We also argue that additional factors, namely, firm-level differences in environmental efficiency, affect what it will cost, and hence a firm’s ability, to improve environmental performance. We combine these insights to explain how firm-level differences in environmental efficiency moderate the impact of mandatorily disclosed information that risks threatening legitimacy.
Theoretical Framework and Hypotheses 

Corporate Environmental Legitimacy

An organization’s survival depends on its ability to maintain legitimacy by conforming to the rules and norms of its institutional environment (DiMaggio & Powell, 1983; Scott, 1995).
(2004:308), for example, report that “corporate executives increasingly talk about the importance of…[meeting] the expectations of society and [avoiding] activities that societies (or influential elements within them) deem unacceptable.” Gunningham et al. (2004) characterize the institutional pressures exerted by neighborhoods, environmental groups, and community members as being tantamount to a “social license to operate” that organizations are required to secure. Moreover, with investment in “green funds” accelerating at a rapid rate, interest in firms’ environmental performance is increasing among a growing number of investors.
 
  Scholars are finding firms to be increasingly attentive to acquiring and maintaining legitimacy in the environmental realm. Gunningham, Kagan, and Thornton
In the face of these trends, firms are striving to maintain their “corporate environmental legitimacy” by implementing environmental management practices and exhibiting environmental performance viewed as “desirable, proper, or appropriate” (Bansal & Clelland, (Hunter & Bansal, 2007)2004:94). Importantly, a corporation’s environmental legitimacy is based on perceptions of its environmental performance, which might diverge substantially from its actual environmental performance .

Firms that deviate from practices viewed as “desirable, proper, or appropriate” (Bansal & Clelland, 2004) are often sanctioned by other actors in their organizational field such as activists’ mounting boycotts or other negative public relations campaigns (Eesley & Lenox, 2006), which can diminish corporate environmental legitimacy. Bansal and Clelland (2004) note that poor corporate environmental performance is often targeted by local community and customer activists because of its associated negative externalities, and non-compliance with environmental laws can elicit coercive pressure in the form of penalties imposed by government regulators (Bansal, 2004). Such actions can prove costly to firms, as corporate environmental legitimacy is not easily or quickly recovered, and firms assessed fines and penalties are subsequently watched more closely by the state, NGOs, and other interest groups (Bansal & Clelland, 2004; Short & Toffel, forthcoming). 

Losing corporate environmental legitimacy can impair a firm’s access to resources; the negative spiral precipitated when exchange partners begin to distance themselves from troubled firms has come to be known as the “retraction cascade” (Suchman, 1995). Firms punished by investors, customers, regulators, and interest groups for loss of environmental legitimacy can find their very survival threatened (Hunter & Bansal, 2007). Bansal and Clelland (2004) argue that firms so penalized will be more attuned to societal expectations of environmental sustainability, and become better educated about methods for improving their environmental performance and regaining their lost legitimacy. 

If sanctions for environmental misconduct were widely reported and readily understood by the general public, mandatory information disclosure programs wouldn’t be needed. That they are reflects the fact that environmental management is difficult to access and measure; mandatory disclosure of straightforward and easily interpreted “scores” reduces information asymmetry between firms and those concerned with their environmental performance. Such scores, when provided by credible third parties, can provide a window into firms’ environmental legitimacy.

Broadly, there are two possible outcomes of mandatory information disclosure. Environmental legitimacy is sustained or improved when disclosures reveal a firm’s environmental performance to be in accordance with what is considered “desirable, proper, appropriate” (Bansal & Clelland, 2004). Alternatively, disclosures that highlight firms’ behaviors outside such expectations threaten their environmental legitimacy. Organizations whose legitimacy is threatened tend to adopt procedures to reduce gaps with competitors to bolster their acceptability and gain legitimacy with external stakeholders 1999). We expect these and other measures will lead these firms to more rapidly improve their environmental performance, facilitating convergence of environmental performance levels in accordance with the isomorphism arguments presented by neo-institutional theory. As a result, we predict:(Darnall & Edwards Jr., 2006; Zuckerman, 
Hypothesis 1. Firms whose environmental legitimacy is threatened by information disclosure programs will subsequently improve their environmental performance more than will other firms.
Institutional Forces and Technical Efficiency

Integrating old and new institutional theory. The foregoing prediction notwithstanding, other factors beyond neo-institutional pressures may drive some firms to improve their environmental performance more significantly than others. Neo-institutional theory’s traditional emphasis on conformance and homogeneity has historically limited its ability to explain enduring differences in structures and strategies among firms that share common institutional environments. Oliver (1991) introduced the idea that firms may develop different strategies to respond to institutional pressures, which could result in institutional pressures leading to divergent, rather than convergent, behavior. Such strategies might, in turn, be shaped by other forces, notably market conditions (Campbell, 2007) and the internal organization of the firm.


This insight has been validated by empirical research that has shown that firms might respond strategically to institutional forces and other types of pressures related to local market conditions (D'Aunno et al., 2000; Kraatz & Zajac, 1996), differences in field level implementation (Lounsbury, 2001), and interaction between internal and external constituents (Delmas & Toffel, 2007). In many ways, this newer body of work is firmly rooted in “old” institutional theory that focuses on understanding how the internal workings of the firm can also affect organizational adaptation (Michels, 1962; Selznick, 1949). Below, we attempt to bring these two perspectives together by explicating the interactions between “old” and “new” institutional forces. 

Technical efficiency. Lounsbury (2001) posited that “the more idiosyncratic characteristics and technical demands of organizations” might lead to divergence across firms attempting to cope with similar institutional forces. Other scholars have noted that interplay between technical conditions and institutional forces influences how firms react to changes in their institutional environments (Casile & Davis-Blake, 2002; Goodstein, 1994; Rothenberg, 2007). More recent work has further argued that technical and institutional forces need not be at odds, as in most of the prior literature, but should be considered jointly (Lounsbury, 2001; Oliver, 1997; Rothenberg, 2007). 

In the context of environmental performance, variation in their internal technical environments will influence firms’ proclivity to make improvements. Financial costs and benefits of improved environmental performance that differ across firms can help to explain why only some firms make the requisite investments in improvement efforts. Policy makers and third parties must thus consider not only the institutional forces that will affect how they respond to disclosure programs, but also cost-benefit calculations that will influence their decisions. 

Terlaak (2007) suggests that different responses to environmental policy and voluntary environmental initiatives reflect differences in the costs and benefits of environmental compliance across firms. The costs of environmental improvement might be expected to be lower for poorly performing firms because they have a greater opportunity to exploit “low hanging fruit” (Darnall & Edwards Jr., 2006; Reinhardt, 1998; Terlaak, 2007). “[E]asy and inexpensive behavioral and material changes that result in large emission reductions relative to costs” are thus more likely to be accessible to firms with the poorest environmental records (Hart & Ahuja, 1996:32). It is reasonable to assume, for example, that environmental laggards can learn from leaders in the field, borrow off-the-shelf technologies, or tap existing internal know-how at far lower cost than firms that have already achieved superior performance (von Hippel, 1988).

As environmental performance improves, further improvement increasingly requires the adoption of costly new technology or other dramatic steps (Darnall & Edwards Jr., 2006; Hart & Ahuja, 1996).  It is thus the case that the poorest environmental performers often stand to reap the greatest financial benefits from reducing emissions, while top performers, facing costlier trade-offs in moving towards “zero pollution,” might find further environmental improvement prohibitively costly (Hart & Ahuja, 1996).

We thus extend our earlier prediction—that institutional forces will compel firms whose environmental legitimacy is threatened by information revealed about them to improve their performance—by noting that firms’ ability improve their performance will be influenced by their level of environmental efficiency. Firms subject to both institutional forces and efficiency advantages, then, are especially likely to pursue improvement. The motivation to acquire legitimacy and the presence of low cost improvement opportunities will differentiate these firms from competitors with high legitimacy or that have no low-hanging fruit (or both). Our expectation that the level of environmental efficiency will moderate effect of legitimacy-threatening information disclosure on environmental performance leads us to make the following prediction:
Hypothesis 2. Firms whose environmental legitimacy is threatened by information disclosure programs and that are less environmentally efficient will subsequently improve their environmental performance more than will other firms.
Methods
In this section, we describe the data and methods we employed to empirically test our hypotheses. 
Measures

Environmental performance. Environmental performance is a multi-faceted construct that can be measured using process and outcome metrics. We measure environmental performance as pounds of toxic chemical emissions reported to the U.S. Environmental Protection Agency’s Toxic Release Inventory (TRI) as production waste, transfers, and releases, excluding one-time releases. TRI emissions are among the most commonly used outcome measures of environmental performance, in part, because the data is legally required to be disclosed in a consistent manner across a wide array of industries.
 We obtained TRI data from the Corporate Environmental Profiles Directory (CEPD) produced by Institutional Shareholder Services (ISS) and the Investor Responsibility Research Center (IRRC). The CEPD aggregates facility-level data from the US EPA’s TRI database for all domestic subsidiaries of all members of the S&P 500 Index, S&P SmallCap 600 Index, and S&P MidCap 400 Index. To reduce the impact of outliers in our models, we take the log after adding 1, a common practice in empirical analyses that employ TRI data. 
Environmental ratings. We use social ratings from KLD Research & Analytics, Inc. (KLD), “the largest multidimensional CSP [corporate social performance] database available to the public” (Deckop, Merriman, & Gupta, 2006:334). KLD employs a proprietary system to evaluate corporations’ environmental, social, and governance performance and generate annual company ratings. KLD data represents “the de facto research standard at the moment” (Waddock, 2003:369) and is widely used in studies of corporate social responsibility . According to KLD, 15 of the top 25 institutional financial managers in the world use its research, and more than $10 billion is invested in funds based on its ratings.
 We create a dichotomous variable rated, coded 1 for years in which a firm is rated by KLD, and 0 otherwise.  
(e.g., Graves & Waddock, 1994; Berman, Wicks, Kotha, & Jones, 1999),
Environmental legitimacy. Hypothesis 1 maintains that firms whose environmental legitimacy is threatened will be more likely to improve their environmental performance in response to being rated. We follow Bansal (2004) and Meyer and Rowan (1991) in considering firms that have recently been penalized for non-compliance with environmental regulations to possess low levels of legitimacy. We focus on firms’ compliance history during the “pre-period” years, that is, before KLD began to rate any of the firms in our sample. Because it often take years to adjudicate non-compliance situations and non-compliance penalties are fairly rare, we consider firms to have relatively high environmentally legitimacy if during the period 1997-2001
 they were not subject to any penalty for violating regulations pursuant to nine major federal environmental statutes, and firms that had at least one such penalty during this period to have low environmentally legitimacy.

Technical efficiency. Hypothesis 2 maintains that firms that are less environmentally efficient and whose ratings threaten their environmental legitimacy will be particularly likely to improve their environmental performance, in part, because there will, by virtue of their inefficiency, be more “low hanging fruit” available to them. We measure a firm’s eco-efficiency as its waste intensity, using the ratio of annual toxic chemical emissions to annual revenues. We calculate firms’ average eco-efficiency during 1999-2000, the two-year period immediately before some firms in our sample were first rated by KLD. Less eco-efficient firms’ emissions-to-revenues ratios were above the median ratio during this pre-period., whereas more eco-efficient firms’ emissions-to-revenues ratios were below this median.
 
Controls. Because emissions are clearly influenced by firm size, we control for annual employment, revenues, assets, and number of facilities. Compustat was the source of all but the latter data, which we obtained from the Corporate Environmental Profiles Directory. We take the log of these variables after adding 1. 
Summary statistics of all variables are provided in Table 1.

----------------------------------
Insert Table 1 about here

----------------------------------
Sample and Identification
Our hypotheses predict that responses to being rated by social rating agencies will vary with firms’ legitimacy and efficiency. To test this, we compare firms’ average environmental performance before and after being rated. Our sample includes a set of firms first rated when KLD expanded its coverage in 2001 from all members of the S&P 500 and Domini Social (DS) 400 indices to include as well all members of the Russell 1000 Index. Russell 1000 members that were not also members of S&P 500 or DS 400 faced an exogenous shock of being rated: they had no influence over the decision to be rated.
 

To compare the before and after being rated environmental performance only of these newly-rated firms would risk erroneously inferring performance implications of ratings if there existed overall performance improvement trends, even among non-rated firms, resulting from new technologies or other factors. Our sample consequently includes non-rated firms for which environmental performance data is included in the IRRC database, specifically, S&P SmallCap 600 and S&P MidCap 400 members with subsidiaries regulated by the US EPA (and thus in the IRRC database) that were not members of the Russell 1000 or DS 400 Indices (and thus were not rated by KLD).
The period of analysis, 1999-2003, begins two years before KLD expanded its scope, and leverages the most recent data available from the IRRC database to extend the sample period several years after the expansion. Because our empirical specification examines performance within firms (using fixed effects regression, explained below), we limit our sample to firms with at least one observation during the pre-expansion period (1999-2000) and at least one observation during the post-expansion period (2001-2003). Our resulting sample of 421 firms includes 332 firms that received their first KLD rating during our sample period and 89 firms that were never rated by KLD during this period.  
Empirical Model

To assess the impact of being rated on the newly-rated firms, we estimate the following model on several sub-samples:
EPi,t = β1 ratedi,t + β2 Xi,t + i + t + vi,t 
(1)

Rated refers simply to the dichotomous variable described earlier. The control variable (X) includes four measures of corporate size (log assets, log revenues, log employment, log number of facilities with TRI emissions), several of which have been used in prior empirical models of environmental performance (Balabanis, Phillips, & Lyall, 1998; Bennear, 2007; Johnson & Greening, 1999; King & Lenox, 2000; Sharma, 2000; Waddock & Graves, 1997). We include a full set of year dummies (t) to account for annual technological and national policy changes that might affect emissions, and firm fixed effects (i) to control for all time-invariant factors at each firm. The sign, size, and statistical significance of β1, the coefficient on the ratings variable, indicate whether being rated by KLD affects environmental performance.

To test Hypothesis 1, we estimate our empirical model first on the sub-sample of low legitimacy firms, then on the sub-sample of high legitimacy firms. This empirical strategy enables us to isolate the impact of ratings because, in the first instance, we compare newly-rated low legitimacy firms to low legitimacy firms not rated during our sample period, and in the second, newly-rated high legitimacy firms to never-rated high legitimacy firms. Because we analyze these low- and high legitimacy groups separately, our approach does not require an assumption that the covariates have the same influence on environmental performance between low and high legitimacy firms. 

We test Hypotheses 2 by estimating the empirical model on four sub-samples: low legitimacy and less efficient firms; low legitimacy and more efficient firms; high legitimacy and less efficient firms; and high legitimacy and more efficient firms. Again, we estimate the model separately on each of these sub-samples of similar firms in order to be able to clearly identify the effects of rating. 
Results

We employ OLS with firm-level fixed effects and cluster standard errors by firm to make inferences robust to heteroscedasticity and all forms of within-firm autocorrelation. Estimating our model on the sub-sample of firms with low legitimacy indicates that firms that were rated subsequently improved their environmental performance by reducing their emissions by 27% compared to firms that were never rated (=-0.311, p<0.10; Column 1 of Table 2).
  Estimating the model on the sub-sample of high legitimacy firms provides no evidence that being rated had any impact on environmental performance (=0.010, p=0.95; Column 2). These results support Hypothesis 1. 

-------------------------------
Insert Table 2 about here

-------------------------------

We also find empirical support for Hypothesis 2. Our results from the four sub-samples created by interacting legitimacy and efficiency levels provide evidence that ratings lead firms with low legitimate and low efficiency to bolster their environmental performance (Column 3). Firms with low legitimacy and low efficiency that were rated subsequently improved their environmental performance by reducing emissions by 27% compared to firms with low legitimacy and low efficiency that were never rated (=-0.310 p=0.04). Our point estimates suggest that being rated led to less substantial emission reductions among firms that exhibited low legitimacy (efficiency) and high efficiency (legitimacy), but these declines were not statistically significant (Columns 4-5). We find no evidence that ratings affected the environmental performance of firms exhibiting high levels of both legitimacy and efficiency (Column 6). These results support Hypothesis 2, and suggest that ratings are most effective in improving performance among firms that are both willing and able to improve. In our case, firms’ willingness might derive from the threat to legitimacy imparted by the ratings and consequent pressure to regain legitimacy. Firms’ ability derives, in part, from the accessibility of low hanging fruit that reduces the cost of making improvements.
Robustness Tests
Our specification is predicated on the assumption that the environmental performance of the rated firms would have followed the trend of the unrated firms after 2001 had KLD not expanded the scope of its coverage. Although not directly testable, we examined the trends of the two groups during the pre-rating period by calculating the percent change in emissions from 1999 to 2000. A t-test revealed the trends of the to-be-rated firms and never-rated firms to be indistinguishable during the pre-rating period (p=0.50).

There is no consensus in the academic literature about how to measure corporate environmental legitimacy. Although we feel confident that being penalized by regulators for violating environmental laws represents a threat to a firm’s environmental legitimacy, we nonetheless tested whether our results were robust to an alternative measure of legitimacy, namely, a firms’ initial KLD rating, the tenor of which can enhance or erode a firm’s environmental legitimacy. KLD rates each firm on 14 dichotomous environmental “strength” and “concern” elements.
 We consider firms whose initial KLD environmental rating consisted of one or more concerns but no strengths to have their legitimacy threatened. In contrast, we consider firms whose initial environmental rating consisted of only strengths (no concerns), both strengths and concerns, or neither strengths nor concerns to not have their legitimacy threatened.
 Our main results were robust to this alternative measure of legitimacy. The environmental performance of firms whose initial ratings threatened legitimacy subsequently improved (=-0.610; p=0.05), while firms whose initial ratings conveyed legitimacy exhibited no change (=0-.095; p=0.48; Column 1 of Table 3), supporting Hypothesis 1. We also found that, among less environmentally efficient firms, the environmental performance of those whose initial ratings threatened legitimacy improve relative firms that were never rated (=-0.666; p=0.06), but no such improvements among firms whose initial ratings supported legitimacy (=-0.079; p=0.59; Column 2). Among the more efficient firms, we found no evidence that ratings, whether they threatened or supported legitimacy, led firms to improve their environmental performance (Column 3). These results suggest that our primary results supporting Hypothesis 2 are robust to this alternative measure of legitimacy. 
----------------------------------
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Corporate environmental performance has no single ideal measure. Although emissions based on TRI data is among the most widely used metric of corporate environmental performance in the academic literature, its accuracy has been questioned (e.g. De Marchi & Hamilton, 2006). To determine whether our results were robust to an alternative measure of environment performance, we re-estimated our models with a new dependent variable that avoids concerns about self-reporting: the annual number of penalties associated with violations of regulations pursuant to the nine major federal environmental statutes cited earlier. Because this measure is a count variable, we used a conditional fixed-effects negative binomial model. To assess the impact of ratings on subsequent performance contingent on firms’ environmental legitimacy, we employed our alternative measure of legitimacy (based on firms’ initial ratings). The results of this robustness test support Hypothesis 1: firms whose initial rating threatened legitimacy faced fewer regulatory penalties compared to trends of firms that were never rated (Incident Rate Ratio=0.451; p<0.01; Column 1 of Table 4). The same model provides no evidence that firms whose initial ratings supported legitimacy subsequently faced different regulatory penalties compared to the baseline trends of the non-rated firms (Incident Rate Ratio=1.300; p=0.21). Estimating our model using this alternative legitimacy metric on sub-samples of less environmentally efficient firms (Column 2) and more efficient firms (Column 3) provides additional support for Hypothesis 2. Our main results thus proved robust to an alternative measure of environmental performance that required a different functional form.

----------------------------

Insert Table 4 about here

----------------------------

Discussion 


We have demonstrated how the theoretical insights and empirical models utilized by management scholars can shed new light on public policy design. In particular, we have examined how third party mandatory disclosure of environmental activity influences future environmental performance. We present the first analysis of how an information disclosure program operated entirely within the private sector affects organizational performance. Our research design is based on a natural experiment that exploits an exogenous change in the rating status of some firms in our sample. This empirical strategy moves us closer to the ideal of a randomized experiment that is still rare in management research, particularly in the domain of environmental management. 

Perhaps of most interest, we have shown that firms’ reactions to mandatory information disclosure tend to vary with the extent to which the information disclosed elicits institutional pressure to regain their legitimacy and their level of environmental (in)efficiency. Specifically, we find that firms both subject to more intense institutional pressures and afforded opportunities to capture “low-hanging fruit” are the most likely to improve their environmental performance. In other words, firms that are both “shamed” by the disclosure of negative information and most “able” to make low cost improvements demonstrate the most significant gains in environmental performance in response to mandatory disclosure. Whereas Klassen and McLaughlin (1996) and Bansal and Clelland (2004) find that environmental legitimacy is associated with better financial performance, our work provides evidence that when their environmental legitimacy is threatened, firms, especially those presented with “low hanging fruit,” tend to respond by improving their environmental performance.

Theoretical Implications
The theoretical insights developed in this paper will be useful in advancing neo-institutional theory. Specifically, this paper contributes to an emerging literature that introduces a variety of factors to explain why firms respond differently to similar institutional pressures (Campbell, 2007; D'Aunno et al., 2000; Delmas & Toffel, 2007; Kraatz & Zajac, 1996; Lounsbury, 2001). Whereas neo-institutional theory has traditionally predicted convergence driven by the process of isomorphism, this body of work explains why divergence remains a possibility even when legitimacy is at stake. In this way, this new body of work has the potential to connect the “old” institutional theory that emphasizes internal differences between firms and the “new” institutional theory that focuses on the influence of a common institutional environment.

Our work illustrates how variations in technical efficiency can interact with institutional forces to motivate firms to respond differently to changes in the institutional environment. We theorize a moderating effect of technical efficiency on institutional forces that drive isomorphism. One traditional weakness of neo-institutional theory has been the conceptual separation of institutional and technical forces, which, as Rothenberg (2007) argues, is inappropriate, especially in technologically intensive industries in which technical forces can be as strong or stronger than institutional forces. We argue that the motivation provided by institutional pressure and efficiency rationales will have a more significant impact on performance than the motivation provided by either force on its own. This suggests a complementary relationship between institutional pressures and technical forces that runs counter to most of the prior literature (Casile & Davis-Blake, 2002; Goodstein, 1994; Oliver, 1997; Rothenberg, 2007). 

We hope that our paper spurs more theoretical work on the interaction between institutional forces and other important drivers of organizational change and adaptation. Additional research is required to more fully understand how institutional forces interact with other factors that lead to changes across industries and over time. 

Policy Implications

Our results have a number of policy implications. Whether in the private, non-profit, or government sectors, the organizations behind mandatory information disclosure programs might find greater success in achieving their objectives relative to improving the environmental performance of laggard enterprises if they devise incentives that not only “shame” them but also help them to identify opportunities for low cost improvements. Our results suggest that this carrot and stick approach might yield the most significant improvements by fostering both willingness and ability to improve.

In practical terms, this can be accomplished through a combination of traditional disclosure programs and subsidies that facilitate knowledge transfer between firms. Examples include Singapore’s subsidization of ISO 14001 consultants and industry conferences and research consortia. These mechanisms will be especially pertinent in technology intensive industries in which much knowledge is tacit and difficult to transfer.

Caveats
There are also several limitations to our study. First, because our sample ends in 2003, we cannot know whether firms eventually made significant environmental improvements or regressed to past behavior. Future work could expand our dataset and follow the firms for a longer period after mandatory disclosure. We also cannot estimate the salience of KLD’s ratings to the marketplace or whether firms are responding directly to these ratings or to other forces in the political, economic, or social environment. We have controlled carefully for this possibility by employing a quasi-control group, but it is nevertheless difficult to precisely estimate the impact of KLD’s ratings. Finally, there are other ways to measure corporate environmental legitimacy, and environmental efficiency than the ways we have chosen. Although we have drawn on prior work to develop our measures, alternate measures could confirm or refute the results of our study.
Future Research

Whereas earlier research has suggested that firms might respond to government programs (Weil et al., 2006), our paper is among the first to document the impact of third party rating and disclosure on firm performance. Future research should investigate whether other kinds of third party raters and market intermediaries have a similar impact. Third party raters in other domains that might make worthy candidates for such research might include Moody’s and Standard and Poors (credit), as well as agencies that consolidate user based ratings such as Zagat’s and Angie’s List. The power of institutional forces and technical concerns that constrain firm response will vary across industries, presenting an interesting laboratory for future theoretical and empirical work.

Conclusion

As private governance replaces government regulation around the world, the role of third party monitoring will take on increased significance. If they are to be successful in mitigating the externalities created by market activity, these non-government intermediaries’ ratings and assessments must be credible (Chatterji, Levine, & Toffel, 2007), salient, and ultimately influence firm behavior. Our results indicate that current ratings will have greater potential in this regard if they combine the instrument of embarrassing disclosure with the more cooperative function of helping firms identify low cost ways to improve their social performance. Management scholars can, by contributing insights into the process by which organizations react to change, increase the likelihood that this potential will be realized. That the firms themselves are front and center in the arena of private governance should make such management research all the more useful to policy makers.
TABLE 1 
Summary statistics

	Variable
	Mean
	SD
	Min
	Max
	Correlations

	
	
	
	
	
	1
	2
	3
	4
	5
	6
	7

	1.
Log pounds of emissions 
	10.79
	4.22
	0
	20.45
	1.00
	
	
	
	
	
	

	2.
KLD rated 
	0.24
	0.43
	0
	1
	-0.01
	1.00
	
	
	
	
	

	3.
KLD rated, initial rating threatens legitimacy*
	0.05
	0.23
	0
	1
	0.13
	0.43
	1.00
	
	
	
	

	4
KLD rated, initial rating supports legitimacy**
	0.18
	0.39
	0
	1
	-0.09
	0.85
	-0.11
	1.00
	
	
	

	5.
Log employees
	8.66
	1.45
	1.95
	13.09
	0.32
	-0.01
	0.01
	-0.02
	1.00
	
	

	6.
Log sales
	21.04
	1.51
	15.13
	26.17
	0.34
	0.03
	0.09
	-0.01
	0.87
	1.00
	

	7.
Log assets
	21.12
	1.57
	17.21
	27.42
	0.32
	0.05
	0.11
	-0.01
	0.80
	0.93
	1.00

	8.
Log number of TRI-reporting facilities
	1.75
	0.94
	0
	4.76
	0.59
	0.01
	0.07
	-0.03
	0.51
	0.47
	0.39


Note: 1,673 firm-year observations

* Coded 1 when the firm-year observation is KLD rated and the firm was initially rated as having only environmental concerns (dummy)

** Coded 1 when the firm-year observation is KLD rated and the firm was initially rated as having environmental strengths or no environmental concerns (dummy)

TABLE 2
Regression results

Dependent variable: Log pounds of toxic chemical emissions

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Hypothesis tested
	H1
	H1
	H2
	H2
	H2
	H2

	Sub-sample
	Low legitimacy
	High legitimacy
	Low legitimacy & less efficient
	Low legitimacy & more efficient
	High legitimacy & less efficient
	High legitimacy & more efficient

	KLD rated
	-0.311
	0.010
	-0.310
	-0.126
	-0.125
	0.152

	
	[0.185]*
	[0.152]
	[0.152]**
	[0.469]
	[0.214]
	[0.205]

	Log employees
	-0.765
	-0.395
	-0.032
	-2.920
	-0.739
	-0.190

	
	[0.321]**
	[0.269]
	[0.250]
	[0.972]***
	[0.703]
	[0.186]

	Log sales
	-0.073
	1.092
	-0.092
	-0.068
	1.442
	0.748

	
	[0.158]
	[0.404]***
	[0.177]
	[0.336]
	[0.726]*
	[0.364]**

	Log assets
	1.611
	0.164
	0.578
	4.560
	0.098
	0.213

	
	[0.473]***
	[0.374]
	[0.368]
	[1.222]***
	[0.653]
	[0.366]

	Log number of TRI-reporting facilities
	1.450
	1.499
	0.666
	3.214
	1.177
	1.972

	
	[0.333]***
	[0.318]***
	[0.226]***
	[0.703]***
	[0.353]***
	[0.433]***

	Year dummies (2000-2003)
	Included
	Included
	Included
	Included
	Included
	Included

	Facility fixed effects
	Included
	Included
	Included
	Included
	Included
	Included

	Observations
	919
	720
	672
	247
	343
	377

	Firms
	219
	182
	147
	72
	82
	100

	R-squared
	0.92
	0.94
	0.85
	0.93
	0.77
	0.95


Brackets contain robust standard errors clustered by firm. The low (high) legitimacy sub-sample includes all firms that had at least one (no) regulatory penalties during 1997-2001. The less (more) efficient sub-sample includes all firms for which average pounds of emissions per revenue dollar was above (below) the median during 1999-2000.

*** p<0.01

** p<0.05

* p<0.10
TABLE 3

Robustness test results: Alternative measures of independent variables
Dependent variable: Log pounds of toxic chemical emissions

	
	(1)
	(2)
	(3)

	Hypothesis tested
	H1
	H2
	H2

	Sub-sample
	Entire sample 
	Less efficient
	More efficient

	KLD rated, firm’s initial rating threatened legitimacy
	-0.610
	-0.666
	0.143

	
	[0.314]*
	[0.350]*
	[0.409]

	KLD rated, firm’s initial rating supported legitimacy
	-0.096
	-0.079
	-0.175

	
	[0.134]
	[0.145]
	[0.517]

	Log employees
	-0.404
	0.035
	-2.930

	
	[0.195]**
	[0.249]
	[0.979]***

	Log sales
	0.147
	-0.064
	-0.066

	
	[0.163]
	[0.184]
	[0.340]

	Log assets
	0.987
	0.528
	4.584

	
	[0.308]***
	[0.377]
	[1.237]***

	Log number of TRI-reporting facilities
	1.435
	0.595
	3.215

	
	[0.239]***
	[0.197]***
	[0.704]***

	Year dummies (2000-2003)
	Included
	Included
	Included

	Facility fixed effects
	Included
	Included
	Included

	Observations
	1639
	672
	247

	Firms
	401
	147
	72

	R-squared
	0.94
	0.86
	0.93


Brackets contain robust standard errors clustered by firm. The low (high) legitimacy sub-sample includes all firms that had at least one (no) regulatory penalties during 1991-2001. The less (more) efficient sub-sample includes all firms for which average pounds of emissions per revenue dollar was above (below) the median within their industry during 1999-2000.


*** p<0.01

** p<0.05

* p<0.10
TABLE 4

Robustness test results: Alternative dependent variable
Dependent variable: Annual number of compliance penalties

	
	(1)
	(2)
	(3)

	Hypothesis tested
	H1
	H2
	H2

	Sub-sample
	Entire sample
	Less efficient
	More efficient

	KLD rated, firm’s initial rating threatened legitimacy
	0.451
	0.381
	0.641

	
	[0.121]***
	[0.113]***
	[0.39]

	KLD rated, firm’s initial rating supported legitimacy
	1.300
	0.969
	1.585

	
	[0.274]
	[0.263]
	[0.528]

	Log employees
	1.266
	1.527
	1.068

	
	[0.257]
	[0.424]
	[0.345]

	Log sales
	1.021
	0.968
	1.100

	
	[0.197]
	[0.249]
	[0.309]

	Log assets
	0.844
	0.836
	0.787

	
	[0.196]
	[0.257]
	[0.309]

	Year dummies (2000-2003)
	Included
	Included
	Included

	Facility fixed effects
	Included
	Included
	Included

	Observations
	868
	526
	282

	Firms
	195
	123
	72


This table reports Incident Rate Ratios (not coefficients) from a conditional fixed effects negative binomial specification. Brackets contain standard errors. The less (more) efficient sub-sample includes all firms for which average pounds of emissions per revenue dollar was above (below) the median during 1999-2000. These models are based on a smaller sample than the emissions models because the conditional fixed effects negative binomial specification drops those firms that always have zero penalties during the sample period.

*** p<0.01

** p<0.05

* p<0.10
AUTHOR’S APPENDIX

Additional robustness test results

This table displays additional robustness test results referred to only briefly in the text. Columns 1-2 show results of sub-samples split into low/high legitimacy firms based on a longer time window, low legitimacy firms being those with any fines dating back to 1991 rather than 1999. These robustness test results support our main results.
Dependent variable: Log pounds of toxic chemical emissions

	
	(1)
	(2)

	Hypothesis tested
	H1
	H1

	Sub-sample
	Low legitimacy
(any fines 1991-2001)
	High legitimacy
(no fines 1991-2001)

	KLD rated
	-0.263
	0.011

	
	[0.159]*
	[0.193]

	Log employees
	-0.496
	-0.583

	
	[0.269]*
	[0.335]*

	Log sales
	-0.096
	1.328

	
	[0.146]
	[0.468]***

	Log assets
	1.217
	0.402

	
	[0.414]***
	[0.436]

	Log number of TRI-reporting facilities
	1.335
	1.912

	
	[0.284]***
	[0.403]***

	Year dummies (2000-2003)
	Included
	Included

	Facility fixed effects
	Included
	Included

	Observations
	1099
	540

	Firms
	262
	139

	R-squared
	0.92
	0.94


*** p<0.01
** p<0.05
* p<0.10
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� This figure includes portfolios with screens pertaining to tobacco, alcohol, gambling, defense/weapons, community relations, environment, labor relations, products/services, equal employment, faith-based, pornography, human rights, animal testing, abortion, medical ethics, youth concerns, anti-family entertainment and lifestyle, and excessive executive compensation. Social Investment Forum, 2006, 2005 Report on Socially Responsible Investing Trends in the United States [http://www.socialinvest.org/areas/research/trends/SRI_Trends_Report_2005.pdf, accessed March 7, 2007].  


� We omit discussion of voluntary information disclosure programs, which we consider to be distinct and outside the scope of the work presented here.


� A few studies have examined investors’ responses to information mandatorily revealed about firms’ social responsibility. Some of these have found third party information disclosure to have a significant impact on financial performance � ADDIN EN.CITE <EndNote><Cite><Author>Becchetti</Author><Year>2007</Year><RecNum>19</RecNum><record><rec-number>19</rec-number><ref-type name="Unpublished Work">34</ref-type><contributors><authors><author>Becchetti, Leonardo</author><author>Ciciretti, Rocco</author><author>Hasan, Iftekhar</author></authors></contributors><titles><title>Corporate Social Responsibility and Shareholder&apos;s Value: An Event Study Analysis.</title></titles><keywords><keyword>corporate social responsibility, event study</keyword></keywords><dates><year>2007</year></dates><publisher>Federal Reserve Bank of Atlanta Working Paper</publisher><call-num>English</call-num><urls><related-urls><url>http://ssrn.com/paper=928557 </url></related-urls></urls></record></Cite><Cite><Author>Rock</Author><Year>2003</Year><RecNum>27</RecNum><record><rec-number>27</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Michael T. Rock</author></authors></contributors><titles><title>Public Disclosure of the Sweatshop Practices of American Multinational Garment/Shoe Makers/ Retailers:Impacts on their Stock Prices</title><secondary-title>Competition &amp; Change</secondary-title></titles><periodical><full-title>Competition &amp; Change</full-title></periodical><pages>23-38</pages><volume>7</volume><number>1</number><dates><year>2003</year></dates><urls></urls></record></Cite></EndNote>�(Becchetti, Ciciretti, & Hasan, 2007; Rock, 2003)�, while others found mixed results or no evidence of an impact � ADDIN EN.CITE <EndNote><Cite><Author>Curran</Author><Year>2007</Year><RecNum>20</RecNum><record><rec-number>20</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Curran, M. Martin</author><author>Moran, Dominic</author></authors></contributors><titles><title>Impact of FTSE4Good Index on Firm Price: An Event Study</title><secondary-title>Journal of Environmental Management</secondary-title></titles><periodical><full-title>Journal of Environmental Management</full-title></periodical><pages>529-537</pages><volume>82</volume><dates><year>2007</year></dates><urls><pdf-urls><url>internal-pdf://Curran &amp; Moran 2007-1-4223811948/Curran &amp; Moran 2007-1.pdf</url></pdf-urls></urls></record></Cite><Cite><Author>Takeda</Author><Year>2007</Year><RecNum>48</RecNum><record><rec-number>48</rec-number><ref-type name="Unpublished Work">34</ref-type><contributors><authors><author>Fumiko Takeda </author><author>Takanori Tomozawa</author></authors></contributors><titles><title>A Change in Market Responses to the Environmental Management Ranking in Japan</title></titles><dates><year>2007</year></dates><publisher>Unpublished Manuscript</publisher><urls></urls></record></Cite></EndNote>�(Curran & Moran, 2007; Takeda & Tomozawa, 2007)� .


� Suchman� ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1" ExcludeYear="1"><Author>Suchman</Author><Year>1995</Year><RecNum>71</RecNum><record><rec-number>71</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Suchman, Mark C.</author></authors></contributors><titles><title>Managing Legitimacy: Strategic and Institutional Approaches</title><secondary-title>The Academy of Management Review</secondary-title></titles><periodical><full-title>The Academy of Management Review</full-title></periodical><pages>571-610</pages><volume>20</volume><number>3</number><dates><year>1995</year></dates><publisher>Academy of Management</publisher><urls><related-urls><url>http://links.jstor.org/sici?sici=0363-7425%28199507%2920%3A3%3C571%3AMLSAIA%3E2.0.CO%3B2-2 </url></related-urls></urls></record></Cite><Cite ExcludeYear="1"><Author>Suchman</Author><Year>1995</Year><RecNum>71</RecNum><record><rec-number>71</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Suchman, Mark C.</author></authors></contributors><titles><title>Managing Legitimacy: Strategic and Institutional Approaches</title><secondary-title>The Academy of Management Review</secondary-title></titles><periodical><full-title>The Academy of Management Review</full-title></periodical><pages>571-610</pages><volume>20</volume><number>3</number><dates><year>1995</year></dates><publisher>Academy of Management</publisher><urls><related-urls><url>http://links.jstor.org/sici?sici=0363-7425%28199507%2920%3A3%3C571%3AMLSAIA%3E2.0.CO%3B2-2 </url></related-urls></urls></record></Cite></EndNote>�� (1995:574) defines legitimacy as “a generalized perception or assumption that the actions of an entity are desirable, proper, or appropriate within some socially constructed system of norms, values, beliefs, and definitions.”�


� “‘Green’ Investments Growing in Popularity,” The Philadelphia Inquirer, August 21st, 2007, Frank Norton. (http://www.philly.com/philly/business/20070821_THE_COLOR_OF_MONEY.html).


� We employ an alternative measure of environmental performance, described below, as a robustness test.


� KLD Research & Analytics, Inc., www.kld.com, accessed September 11, 2006. 


� As a robustness test, we extended the time window of compliance penalties to include 1991-2001. The results were nearly identical. 


� These include: Atomic Energy Act; Clean Air Act; Clean Water Act; Endangered Species Act; Federal Insecticide, Fungicide, and Rodenticide Act; Mine Safety and Health Act; Resource Conservation and Recovery Act; Safe Drinking Water Act; Toxic Substances Control Act.


� As a robustness test, we considered less (more) eco-efficient firms to be those with emissions-to-revenues ratios above (below) their industry’s median ratio. The results were nearly identical. 


� Because S&P 500 and DS 400 membership is fairly stable over time, KLD initiated ratings of few firms during 1991-2001.


� Calculated as e-0.311 - 1.


� The seven environmental “strength” variables include: Beneficial products and services; Pollution prevention; Recycling; Clean energy; Communications; Property, plant, and equipment; and Other strength. The seven environmental “concern” variables include: Hazardous waste; Regulatory problems; Ozone-depleting chemicals; Substantial emissions; Agricultural chemicals; Climate change; and Other concern. KLD coded three of these variables (Communications; Property, plant and equipment; and Climate change) for only a subset of the years we analyze. In our models, we recoded the missing values to zero and included dummy variables to denote recoded observations. For more detailed descriptions of these ratings, see Chatterji, Levine & Toffel (2007).


� Using this classification scheme, 271 firms in our sample were classified as legitimate and 61 firms as illegitimate.
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