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1. Introduction and Literature Review

The role and overall responsibility of the busineesnmunity in the USA with
regard to environmental protection reflects, atsteia part, the evolving policy and
regulatory framework set by the federal and statgeghments.  Economic theory
suggests that policy-makers set policy and regulaiastruments consistent with
socially-optimal levels of environmental protectiamd that businesses operate in a
manner fully compliant with the framework set bywgmment for achieving these levels.
This still is the mainstay of the environmentaltpation regime. Over the past ten years
or more, the role of the business community beyorete compliance has received
increasing attention. Although there is no wellesgl-upon definition of corporate social
responsibility, examples of firms acting “green’eaabundant. Examples include an
internal carbon-trading regime introduced by BhitiBetroleum, the Responsible Care
Program initiated by the Chemical Industry and #stablishment of the Socially
Responsible Investment Funds. There is, in faggrg extensive list of firm or industry
environmental initiatives that go well beyond meoenpliance with the law. A plethora
of questions have arisen surrounding the issue. filbws have additional moral and
social responsibilities prompting them to devotsorgces to environmental protection
above and beyond what is stipulated by the law?atVile the motivations for doing so,
and what is the frequency of such behavior? (H&wiBs and Vietor (ed), 2005).

Partly in response to the corporate social respditgi (CSR) movement, and
partly to address the inadequacies of conventimaans of environmental protection, the

Environmental Protection Agency (EPA) has introdlceoluntary environmental



programs which seek to recognize and reward aboa@age environmental performance.
The Environmental Leadership Program, Star-tradgfm and National Environmental
Performance Track Program are of this form. Thaegrams are characterized by the
concept of tiered regulation, which has been deedrias the “tailoring of regulatory
requirements to fit the particular circumstancesrainding regulated entitied.”
Tailoring may include flexibility in compliance setiules, adjusting the frequency of
inspections or monitoring requirements, or diffét@mg the level and form of sanctions.
The effectiveness of voluntary programs as a pohisgrument depends pivotally on
whether firms can participate on a sustainablesbtasil whether the benefits (including
rewards) are sufficient to justify the extra castaurred by beyond-compliance activities.
In this connection, an extensive literature hastgped relating some measure of a
firm’s economic performance with its performancgamling one or more dimensions of
social responsibility.

One measure of firms’ economic performance is tsteick prices. Since 1990s,
there has been a series of econometric analygisxbanines the effects of environmental
news on stock prices using the event studies methedst used in the classic stock split
event study by Fama, Fisher, Jensen, and Roll {1869 event studies method remains
“vibrant to this day” (Fama, 2010) and is widelydsn the financial economics,
corporate finance and law and economics literat@eer time, both the number of
published event studies and a parallel literaturéhe methodology of event studies have
been growing. While short-horizon methods aréatreely straightforward and trouble-

free”, long-horizon tests with event windows ov@rrfionths have serious limitations

! “Tiering: A Practical Guide to the Use of Tieriag a Regulatory Alternative,” Project on Alternativ
Regulatory Approaches (Sept. 1981), 1.



(Khotari and Warner, 2008) Khotari and Warner (2006) maintain that moreghéi
should be put on the results of short-horizon téste long-horizon tests, as the former
presents the “cleanest evidence we have on eflgigiframa, 1991). While more
reliable than long-horizon tests, short-horizongedso have several limitations,
including issues about choice of models to theiptes@curity’s returns (McWillliams
and Siegel, 1997, 2000 and McWilliams et al. 1988} misspecification of test
statistics. Misspecification of test statistice ¢@ caused by increasing variance of the
security returns conditional on the event (Browd &arner, 1985, and Corrado, 1989)
leading to over-estimation of the effect of thergvia question.

In terms of applying the event studies method éoethivironmental context,
several studies have conducted short-horizon estadtes around release of important
environmental news (e.g. TRI, reception of an awandl environmental disaster). An
influential study in this category is Hamilton’'s3®study (Hamilton, 1995) of the
announcement TRI data, which found significant tiggacumulative abnormal returns
during a 10 day window following the announcemdntiRl. Cram and Koehler (2000)
re-evaluated the Hamilton study using seeminglglated regressions and found that the
3 Other event studies reached similar conclusionsther countries. Dasgupta, Laplante
and Memingi (2001) studied the way in which capmarkets in Argentina, Chile,

Mexico and the Philippines reacted to informatibowt a firm’s environmental

performance. Their raw data were public recognitbfirms’ superior or inferior

2 Long-horizon studies have an event window of 1 e or more. There is a large literature on long-
horizon security price performance following corgterevents. Problems of power and specificatien ar
critical for long-horizon studies, reducing thestiability (Khotari and Warner 2006).

% In an unpublished paper, Cram and Koehler (208@wvaluated Hamilton’s 1995 study using seemingly
unrelated regression (SUR) to account for clusteoinevent dates for all TRI-reporting firms. They
concluded that there is no effect of TRI data neslsase on the event day and the five day everdamin
once contemporaneous correlation is accountedlfitigugh cumulated abnormal returns for each
individual firm on the event day are still signdiat.



environmental performances, drawn from articlesyajor business newspapers that
addressed corporate environmental performanceateh study by Dasgupta, Hong,
Laplante and Mamingi (2004) found similar resutisthe Republic of Korea. Gupta and
Gordar (2005) found that weak environmental pertoroe indicated by low
environmental ratings of India’s leading environaNGO lower the return to the
stocks of large pulp and paper, automobile, andralali firms in India. Grand and D’
Ella (2006) focused on Argentina and found thaitpesenvironmental news have no
impact, while negative news do have an effect @rae rates of return a few days
following its appearance.

From the existing event studies that relate firsteck prices to environmental
information, the evidence is quite consistent ipprt of the hypothesis that negative
environmental news hurts firm’s financial performan However, whether good
environmental news improves firms’ financial penfance is less clear, which raises
guestions about using voluntary environmental @og to induce better environmental
performance. The efficient market hypothesis satggéhat both bad news and good
news impact firms’ financial performance throughowpding investors with new
information. One distinguishing feature betweewd@nd bad environmental news is
credibility. Bad news typically involve environmeah accidents, court rulings and
government regulatory actions, which is credible aasy to interpret for investors in
term of posing imminent danger of litigation andtgdial liability for environmental
damages. Good news, which can be announcementnwfonmentally friendly
projects/ISO norms, and public recognition by goweent agencies or NGOs, can be less

credible lacking transparent and consistent staisdf@r awards.



This paper employs an event study method for filmsing been awarded
membership in the EPA’s National Environmental Berfance Track (NEPT) Program.
Cumulative abnormal return is the dependent vagialleasuring firms’ economic
performance, while NEPT membership is the measumenoé the environmental
performance of firms. This paper finds significgaisitive shocks to the stock value in
the 10 and 15 day event windows following the ameement of NEPT membership,
providing strong evidence that acceptance to th®@ NRdds to market capitalization of
the accepted firms, thereby benefiting the shadshel Compared to positive
environmental news in the media, NEPT membershia iglatively more credible
measure of the overall environmental performanca 6fm. EPA has clear criteria of
admission into the program and devotes considena@sieurces to screening applicants
and monitoring NEPT members. In this manner, pliser lends insight into the effect of
environmental performance on investors’ short-teexpectations of firms’ future
financial performance. The results should helpnmf environmental policy concerning
the use of voluntary programs as a policy instrumas voluntary environmental
programs have been employed in both developed evelaping countries.

Besides the event study approach, there is a weélliterature that uses more
regression analysis to estimate the effect of someasure of CSR on firms’ financial
performance. Margolis and Walsh (2001) surveyedsfifilies, which measure the
economic performance of firms in a variety of waps)uding their cumulative abnormal
returns, return on equity, assets, and sales. vEm@mbles used to measure some

dimension of the commitment to CSR is diverse,udrig measures related to firms’



environmental performance, the products or serym@porate governance practices, and
investments in countries that are considered toe Hags stringent policy/regulatory
frameworks or labor practices. Frequently, thaligsi control for industry variables in
which the firm operates, including the size of thim, its debt-to-equity ratio, and the
intensity of its R&D and advertising. According kargolis and Walsh, slightly more
than half (53%) of the studies found a positivatiehship when CSR was used as an
independent variable to explain financial perforoen For the remaining studies, no
relationship or a negative or mixed relationshipswaund. Most reviewers of the
literature have concluded that the validity of swthdies is often compromised due to
problems with measurement, specification of esiimgagéquations and omitted variable
bias. Other problems include sampling bias andction of causality. Margolis and
Walsh found that “over half of the 95 studies exaargxemplary, notorious, or very large
firms” (Margolis and Walsh 2001). The directionaafusality is hard to determine if one
only finds a correlation between two variables.
ADD A PARAGRAPH ABOUT EVENT STUDIES, OUTLINING

STRENGTHS AND WEAKNESSES.

2. Corporate Social Responsibility and Capital Market Performance

As noted above, there is no generally agreed-u@finmition for CSR. Portney
(Portney, 2005) proposed a definition for the psgamf analyzing CSR from an
economic perspective: CSR is “a consistent pattetrrihe very least, of private firms
doing more than they are required to do under egiple laws and regulations governing
the environment, worker safety and health, andstments in the communities in which

they operate”. This definition, or definitions afpthese lines, are quite frequently used



by economists in analyzing CSR. Although some ardar incorporating the
requirement that firms sacrifice shareholder vahte the definition, Hay et al (2005)
maintain that the best definition depends on tlypiiny addressed. For the purpose of
this study, Portney’s definition seems more appead@r

Heal (2005) views CSR'’s role as “anticipating aniciimizing conflicts between
corporations and society and its representativiegniag private and social costs if
differences are the source of the conflict, or mizing distributional conflicts if these
are the issue.” In the realm of environmental gcbon, conflicts between corporations
and society almost always derive from differenceswieen private and social costs
associated with pollution. This conflict needs tad a&eventually will be resolved or at
least reduced, including through legislation ankeotgovernment interventions. How
this conflict is resolved or reduced has or willvbaan impact on the economic
performance of firms. CSR compensates at leastrteextent for market imperfections
and is a supplement to government intervention.

Heal (2005) outlines the benefits from CSR programiich can be broadly
categorized as: reducing risk; improving relatiomgh regulators; generating brand
equity; improved human relations and employee prodty; and lower cost of capital.
In terms of risk, pollution could lead to costsasated with tort and litigation, and the
cost of conflicts with other groups in society, esplly environmental NGOs. Tort and
litigation can lead to financial loss, and conBliatith NGOs can depress earnings and
share prices and give competitors an opportunitygdm market share. A positive

relationship with regulators could be very impottéor heavily regulated industries. In



general, a regulatory decision in favor of a conypaith a strong reputation for socially
responsible behavior will be greeted more posiyiviean one in favor of a company seen
as anti-social in its conduct, which likely influms regulators in their decisions.

In terms of brand equity, there is evidence thatsamers’ purchasing decisions
are sensitive to companies’ positions on CSR, wha$ implications for the value of a
company’s brand. CSR helps improve human relatimsnd employee productivity
through attracting talented personnel who care atiwi firm’'s image. Lower cost of
capital refers to access to Socially Responsibledtment (SRI) Funds.

Proponents maintain that CSR policy makes firmsenadtractive to investors and
raises their profit in the long run through the hmaasms outlined above. Hence the
connection between a firm’s policies towards CSR i position in the capital market.
One of the first papers to examine the connectetwéen CSR and capital markets was
Hamilton’s 1995 study of the announcement of TRladaThe EPA makes public a
firm’s self-assessment of its releases of toxicngbals. Hamilton reviewed the press
treatment of these announcements and their impashare prices. He used event study
methodology to identify how the announcement ofidobeleases affected the stock
market values of the firms concerned, relative te market as a whole. He found a
significant negative impact of the information @des on stock prices, with an average
impact on a firm’s stock market values of $4.1 ioil The size of the impact depends on
the number of chemicals released by the firm, asireg by $236,000 for each additional

chemical.

3. Methodology

® SRI now accounts for of the order of 12% of fundsler professional management in the U.S. and a
smaller but growing fraction in European countfideal, 2005).



This paper employs the standard event study meithdithance to examine the
reaction of investors to announcement of firms’tipgration in the NEPT Program,
which is the event of interest. The event-studyhwoétlogy is based on the efficient
market hypothesis, i.e. capital markets operateiefitly to evaluate the impact of new
information on expected future profits of the firmi the case of the NEPT Program,
membership applications are reviewed twice a yeal @decisions on acceptance are
conveyed to facilities individually by regional ERAfices. When facilities are informed
of their acceptance into the NEPT Program, some chapse to release a statement on
their own. In any case, a news release evenuallysorganized at the EPA headquarters
in Washington DC to announce the names of fagliaedmitted into the Program. In
recent few years, the dates of the news releases tygically a few days or up to a
month after the acceptance.

Event study analysis is widely used and the proeesdware quite standard.
Campbell et al (1997) and MacKinlay (1997) gaveailed descriptions of the
methodology. The methodology involves five step&ng definition, including definition
of the event and estimation windows; determiniriga®n criteria for including firms in
the study; estimating normal performance within the estimmatindow and predicting
normal returns during the event window in the abeeof the event; calculation of the
abnormal return and cumulative abnormal returnsiwithe event window, and testing
whether the abnormal return and cumulative abnometairn for all firms treated as a

group are statistically different from zero.

6 The criteria may involve restrictions resultingrfr data availability such as listing on the NYSEAMEX, and occurrence of other

confounding events at the same time of the eveinttefest.
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In the following analysis, abnormal returns areneated using the market model
which assumes a linear relationship between thenretf any security to the return of the

market portfolid. The CRSP value-weighted index is used for theketgortfolio.

Ry =a, +BR, +e&

With E(e;) = 0 andVar (ey) = J;

Where

Rii -- returns on security;

Rmt -- returns on the market portfolio

t-- the time index,

i --  index forsecurity

This model is estimated drawing upon stock price dar the period 150 to 30
trading days prior to the events. The news releasmts usually occurred around 30
trading days after acceptance to the Program. ugkal the 30 trading days prior to the
news release event eliminates possible effects fpabilicizing activities of individual
firms upon notification of membership approval. stithates ofo; and ; are used to

predict a normal return for each security overtthree of the event window. Abnormal

7 Other models include the constant return modelGamuital Asset Pricing Model (CAPM). CAPM is an ditpium theory where

the expected return of a given asset is a lingaatiion of its covariance with the return of the keportfolio. It was commonly used
in 1970s but more recently there has been soniststal evidence against the CAPM based on US stoatket data for the past 30
years. Therefore, use of the market model has Ipzeferred.

Market model represents a potential improvement thesconstant-mean-return model. By removingpthréion of the return that is
related to variation in the market'’s return, theiace of the abnormal return is reduced. Thislead to increased ability to detect
event effects. The benefit from using the marketleh will depend upon the R2 of the market-modgtession. The higher the R2,
the greater is the variance reduction of the ababreturn, and the larger is the gain. (Campbedig)9
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return (AR) is defined as the difference betweenrtbrmal return and the actual return.

For a single security i at a given time t AR isccddited as:

AR, =R, -a i_:Bi R
Under the null hypothesis that the given event lasmpact on the mean or
variance of returns, and the assumption of joinadity of the abnormal returns, the

distribution for any single abnormal return obséosais as follows:

AR, ~N(OV))

l - hm 2
V, =0%(AR,) = 5; +I[1+%]
The abnormal return observations are then aggrégdteng two dimensions —
through time and across firms to draw overall ief@es for the event of interest. During
the period T2-T1), the cumulative abnormal return for a given fifinis aggregated as

follows:

CAR (T, T,) = i AR,

t=T,
Asymptotically the variance of the cumulative abmal return for firm i is

(T, T,) = (T, -T, +D&;

To test the null hypothesis of zero cumulative abwad return, one can formulate
a Z test as:

CAR (T,,T,) ~N(0,07(T,,T,):

CAR

2remmy O
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An aggregation of interest can also be performedsacboth time and events. In
that scenario, the average cumulative abnormatirdtar a subset of N events between

two datesT, andT, is defined as:
1 N
CAAR(T,,T,) = N—Z CAR (T,,T,)
=

Where N is the number of events.

The variance of CAAR is:

N
Var (CAAR (T,,T,) :$Z O (T, T,)
i=1

Under the null hypotheses that the abnormal retarazero,

_ CAAR(T,,T,)
~ (var(CAAR(T,, T.)))"?

~N (01

MacKinlay pointed out that this distributional résis asymptotic with respect to

the number of securitie$ and the length of estimation winddw
4. Data

For some thirty years the US Government’'s policprapch to environmental
protection has been characterized by technologgebasgulations, ambient standards,
environmental impact assessments, and informatisplodure mandates. Based on
powerful laws and tough regulations to curb pofinteand to enforce the “polluter pay”
principle, these instruments are largely highlytcaized and inflexible (Hirsch 200%).
Despite considerable progress in protecting andrompg the environment, it is
increasingly recognized that new approaches cauddshould be employed.

The introduction of market-based instruments arteotnnovations during the

8 GET ABETTER CITE FOR THIS.
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later half of the 1980s and the first half of tt#9Qs signaled a more flexible approach to
environmental protection. The essence of these ingiatives was “tiering”, whereby
regulatory requirements were tailored “to fit thartpcular circumstances surrounding
regulated entities”” More proactively, programs were introduced toorgize and
reward above average environmental performanceesdlincluded the Environmental
Leadership Program (ELP) and StarTrack programs,fetinerunners of the National
Environmental Performance Track (NEPT) Program.dédrthese programs, entities are
encouraged by various forms of incentives and rdsvéa0 go beyond compliance; the
rewards include reduced regulatory requirements malic recognition of corporate
social responsibility.

The NEPT Program is a voluntary program that séekgcognize, reward, and
encourage facilities that exemplify “strong” or ftoenvironmental performance. Its
“mission” has been described by EPA as improvingirenmental performance,
transforming relationships, and encouraging inriovaf The four main goals of the
Program are: (1) recognizing top environmental grembnce, (2) rewarding top
environmental performance, (3) encouraging contiisuenvironmental improvement,
and (4) transforming relationships

EPA goes through a multi-stage admission procesensure that accepted
members of the Performance Track Program meet atdsicet for “top environmental
performance.” The screening stages include acBeeuitment, review of application,

and checks for violations. Applicants are requi@aneet Performance Track criteria in

° “Tiering: A Practical Guide to the Use of Tieriag a Regulatory Alternative,” Project on Alternativ
Regulatory Approaches (Sep. 1981), 1.
19 progress Report, 3.
11.
/lwww.epa.gov/performancetrack
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four areas: (1) establishing and maintaining a aemgnsive environmental management
system (EMS), (2) going beyond legal requiremenys naking commitments to
continuous environmental improvement, (3) informemgd seeking input from its local
community about the facility’'s environmental perfance, and (4) maintaining a record
of sustained compliance with environmental requeets (EPA 2006). Yu and
Coglianese (2006) examined the effectiveness oEfR&’s screening process and found
that it has succeeded in admitting relatively sigqpgrerformers — as determined by three
indicators (PCS -- permit compliance system, RSEtisk screening environmental
indicators, and TRI -- toxic releases inventory) &d Coglianese utilized a database
compiled by Booz Allen Hamilton from public and EPgources, which contains
information about 561 facilities that have ever legghto the NEPT from round 2 to
round 7, including those rejected. Performancéhote rejected is compared to those
accepted in terms of the three indicators. Whdaer firms have PCS and RSEI
information, 200 firms in the database have TRdinfation. A panel analysis of the 200
firms over the 15 years from 1988 to 2002 yiel@gistically significant lower quantities
of TRI released controling for industry and firmachcteristics.

The recruitment process is overseen by an EPA iafffiassisted by external
contractors. Applications for Performance Track accepted on a semi-annual basis,
from February 1st to April 30th and from August IstOctober 31st Potential new
members are contacted by program representatwvegpraise them of the benefits and
application process. Follow-up contacts and inftion may lead to a formal letter of
membership invitation from the Program Directoi?AZs outreach activities supplement

recruitment activities under the NEPT Program.

12 http://www.epa.gov/performancetrack/apps/app.htm
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Decisions on membership acceptance are conveyéaciidies in August and
February, respectively. Once a facility is awardesmbership, it is required to provide
annual performance reports which, together withlipudutreach programs and selective
site visits by EPA officials, ensures accountapilitMemberships are for 3 years and
subject to renewal afterwards. If the annual peménce reports fail to be delivered as
required or, together with site inspections, rey@ablems in meeting NEPT standards,
EPA may ask the facility to withdraw from the Pragr. Each year, around 20% of the
members decide not to renew or not to submit aruanreport, and drop out of the
Progrant®. The combination of the stringent admission eemkwal processes indicates
that firms that are active members of NEPT haveieaeld higher environmental
performance and committed to more improvement eirenmental performance than

non-members, which is also beyond the requiremelaina Thus membership of NEPT

signals that firms are engaged in a form of CSRefined as‘doing more than they are

required to do under applicable laws and regulatgoverning the environment”.
Membership in the NEPT is publicized in a numbemafys. While notification

of membership is private, new members may choosdssae a press releale.

Unfortunately, information about approval datesidy available for rounds 8 through

13". EPA also issues news releases to announce nevbeng soon after the approval

13 Interview 1/6/2006 with Julie K. Spyres, DirectBrogram Development and Member Services,
National Environmental Performance Track, EPA.

1 Interview 1/6/2006 with Julie K. Spyres, DiregtBrogram Development and Member Services,
National Environmental Performance Track, EPA.

'3 Industrial Economics Ltd. is a contractor thaphescreen applications on behalf of the EPA. They
maintain a database with all application informatioThe approval dates for round 8 through 13 are
available. However, the dates for round 1 througine not available from Industrial Economics.
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dates. Further, EPA’s website highlights new meamband elected officials are
informed, as are trade journals, helping to geearstdia coverage.

A search through LexisNexis shows that the NEPTgRm received very little
coverage in major newspapers, but a lot of coverragews wires. From 2000 to 2007,
the NEPT appeared only once in The Houston Chrer(idlarch27, 2004, Saturday),
regarding the Houston Port Authority. However, fr@@00 to 2007, the NEPT appeared
99 times in newswires. Eight out of 13 news redsagnnouncing new members were
covered by news wires on the same day when the eesrgs occurred. There were also
news items that covered individual facilities folimg the news releases.

The lack of coverage of the NEPT Program in majwspapers is consistent
with the economic theory of information provisioeveloped by Downs (1957). Under
the classical utility-maximizing framework, ratidnadividuals have incentives to free
ride on participation in political issues and dechaelatively little information related to
public policy issues. As a result, only selectivedia channels provide such information.
The abundance of coverage of the NEPT Program wmsnwires suggests that
environmental performance is an important constamreor investors and the business
community in general, possibly due to its implioas on firms’ future earnings.

From 2000 to 2007, the Program admitted facilitttsough 13 rounds of
membership applications and had about 450 activenbees. Membership had been
increasing by about 11 percent annually. The NERGMRm is facility based; parent firm
information is obtained from application forms pEsbnliné®. Stock price data and firm

general information are obtained from the CenteRfesearch in Security Prices (CRSP).

16 Application forms, and annual reports of the meniaeilities are stored online on a EPA website
http://www.epa.gov/performancetrack/
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The names of parent firms obtained from the NEPbsite were matched manually with
firms included in the CRSP. This means that onlpligly traded companies were
included in the sample. As shown in Table 1, whiotludes information about new
members accepted into NEPT in each round, 54.5%mlities were affiliated with
publicly-traded parent firms in the NYSE, AMEX aNAASDAQ stock markets. Table 1
does not include information about renewal, as ot considered “news” to investors in
the same sense that new memberships are.

Table 1: Summary of New Membership Information IppAcation Rounds

Round Date of Date of With Stock data Total New
News — Membership 4 pirm Firm/ #of  %oftotal Members
Release  Approval  (wijth first evenf Facilites member
event} facilities
1 12/13/2000 n.a. 33 33 91 35.5% 256
2 8/1/2001 n.a. 5 13 18 75.0% 24
3 2/11/2002 n.a. 1 4 19 59.4% 32
4 8/23/2002 n.a. 3 10 14 60.9% 23
5 3/6/2003 n.a. 6 14 20 54.1% 37
6 8/22/2003 n.a. 4 7 9 36.0% 25
7 2/11/2004 n.a. 9 13 33 84.6% 39
8 8/30/2004 8/1/2004 5 9 11 57.9% 19
9 3/4/2005 2/1/2005 6 18 28 51.9% 54
10 8/24/2005 8/1/2005 4 16 34 87.2% 39
11 4/27/2006 2/1/2006 6 11 20 54.1% 37
12 10/25/2006 9/18/2006 6 13 18 56.3% 32
13 3/6/2007 2/13/2007 5 18 30 54.5% 55
Total 93 179 345 51.3% 672
Note:

1. This column only includes the number of firmatthad a facility joining NEPT for the first
time. If other facilities from the same firm joMEPT in later rounds of applications, the firm is
not counted again.

2. This column includes firms that have facilitjeming the NEPT in each given round. Repeats
in later rounds are counted.

3. This column includes all new members that wesr accepted into the NEPT. Since some of

them dropped out of the program, the total (674aiger than the number of current members
(450).
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Many firms have multiple facilities in NEPT. Thréendred and five facilities,
or sixty-eight percent of all active members, difdiated with 53 firms (organizations)
that have more than one facility in NEPT. Pubiieng with the largest number of
facilities in the NEPT Program include Johnsonafadson (39), 3M (17) and Lockheed
Martin Corporation (11). Most other firms haveo2stfacilities in the NEPT. In order to
examine the determinants of abnormal returns, fevel data on industrial sector, size,
and advertising and R& D expenditures were compiled

Of the 93 publicly-traded firms with facilities thgined the NEPT Program, 87
firms had complete stock price data during thenestion and event windows. Firms
with facilities that joined during the fifth roun@arch 2003) were dropped due to a
confounding event -- the Iraq War that began onddd” 2003. This left 81 firms in
the data set for the analysis of abnormal retunnd #heir determinants. A high
percentage of firms (90%) were in the manufacturindustry; pollution intensive
industries account for 26% of the total. In thelgsis that follows, 7 industries were
categorized as pollution intensive: pulp and pagpleemical, petroleum, cement, iron and
steel, non-ferrous metals and metal miffng

The relatively high proportion of firms in pollutointensive industries reflects
firms’ concern about reducing risk and securingdyoelationships with the EPA as a

regulator. According to an EPA survey, the primaggson for joining the NEPT is

" CRSP only has stock price data up to Dec. 2006;éhérms in Round 13 were dropped.

'8 The definition of pollution intensive industriearies from one study to another. In general theee
three approaches: (1) ranking pollution intensigaading to abatement costs (Tobey 1977 and Low and
Yeats 1992), (2) ranking according to toxic inténgiucas et al, 1992) and (3) ranking according to
emission intensity (Gallagher and Ackerman 200)ese different definitions seem to yield similatd

of polluting industries.
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gaining or securing a good collaborative relatiopstith EPA'. In terms of firm size,

a majority of the firms had between 16,000 to 1@8,@mployees. In terms of
advertising expense, the data may not be compMtmy firms do not report advertising
expense but, rather, selling/general/administragixpenses in their income statements.
Forty-three out of 81 firms reported no advertisexppense. These firms are treated as
having zero advertising expense in the analysisg;iwmay have biased the results. R&D
data is relatively more complete. Only 10 out dffims reported no R&D expense.

Table 2: Summary Statistics of Publicly-Traded Membirms (N=81)

Variable Obs Mean Std. Dev. Min Max

Total number of participating

facilities 81 3.27 5.43 1 40

Number of participating facilities in

each round of application 81 1.81 2.51 1 20

Price of share (USD) 81 40.89 23.91 1.45 115.10

Shares outstanding (millions) 81 567.56 1066.17 1.03 6295.49

Total assets ( millions USD) 81 18314.26 20107.24 54.92 103946

Total sales (millions USD) 81 16100.34 18437.8 7.44 91685

Number of employees (thousands) 81 56.98 73.01 0.1 461

Advertising expense (millions USD) 81 263.76 689.90 0 3399

R & D expense (millions USD) 81 760.90 1266.42 0 62159

Manufacture industry 81 0.90 0.30 0 1
Metal mining 81 0.014 0.120 0 1
Pulp and paper 81 0.071 0.250 0 1
Chemical 81 0.143 0.352 0 1
Petroleum 81 0.029 0.168 0 1
Cement 81 0.014 0.120 0 1
Iron and steel 81 0.014 0.121 0 1
Non-ferrous metal 81 0.014 0.121 0 1

5. Results

Some participating firms had multiple facilitiesatjoined the NEPT Program at

different dates; they each had more than one elagpt Since the application rounds are

19 Interview 1/6/2006 with Julie K. Spyres, DirectBrogram Development and Member Services,
National Environmental Performance Track, EPA.
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only 6 months apart from each other, it is possibl investors do not value multiple
events for the same firm equally. Therefore, te&ts of analysis were conducted
reflecting possible differentiation in the eventpmets. The first set of analysis includes
only event dates for firms that had facilities ap@d for membership in the NEPT
Program for the first time. Another set of analysncluded all event dates for
participating firms.

Abnormal returns for the participating firms weralaulated for five event
windows. One event window only included the dayewtthe news releases occurred
(day 0). The underlying assumption is that theketais efficient and information about
joining NEPT is reflected almost instantly in titeck prices. The second event window
is defined over a period of 5 trading days from dag before the event (day -1) to the
third trading day (day 3) after. Including onedireg day immediately prior to the event
is common in event studies, reflecting concerng tve possibility of information being
leaked to the market before the occurrence of tlteahevents. In the same way as
above, 10, 15 and 20 day event windows were defined

Confounding events concerning the participatingnéirduring the event windows
were identified through coverage by the Wall Stdemirnal. Such events included major
mergers and acquisitions, important news on eashidgvelopments on key products,
etc., which could significantly affected the firmreturns. Firms with confounding events
were excluded from the analysis -- the longer thene window, the more exclusions.

Table 3 contains the estimations of abnormal retfmnthe event windows.
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Table 3:. Abnormal Returns for Participating Firms

Event Window # . Firms with First  # Observations Firms with All
Observations Events Events
Day 0 82 -0.0017 153 -0.0018
(-0.5667) (-1.0588)
5 day event window 79 0.00325 148 0.00069
(0.55272) (0.20235)
10 day window 75 0.0118 140 0.0134**
(1.0261) (2.00)
15 day window 72 0.0371** 136 0.0176*
(2.1953) (1.8333)
20 day window 70 0.0337 134 0.0096
(1.4978) (0.7619)

** gstatistically significant at 5% level.
* statistically significant at 10% level.
t-statistics are in parenthesis.

All estimates of abnormal returns are positive exder day 0. Over the 10 day
event window, firms with all events experiencedoaifive cumulative abnormal return of
1.34% on average, which is significant at the 5%elle Over the 15 day event window,
on average firms with first events experienced sitpm@ cumulative abnormal return of
3.7% (significant at 5% level), while firms with|agvents experienced a positive
cumulative abnormal return of 1.76% (significaniL@®% level). These estimates are in a
comparable range as those from other studies inhN@merica, which typically vary
from 0.3 to 295°.

These results indicate that on the day of the rmeleases, the news did not cause
significant average abnormal return among membersti After the day of the news
release, the news about NEPT membership continoegkach investors and caused

significant average cumulative abnormal return miyithe 10 and 15 day event window.

When the event window is as long as 20 days, tleeage cumulative abnormal returns

2 previous studies in North America include Hamil{@895), Muoghalu (1990), Lanoie and Laplante
(1994), Klassen and McLaughlin (1996), Konar anth&p(1997), and Lanoie et al ( 1998). The
Dasgupta et al 2000 and 2004 found abnormal refasrsgh as 20% in developing countries.
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become insignificant again, possibly due to diniimg impact and more potential for
other confounding information.

This is quite typical of the way that markets reswtunexpected news. To
illustrate,, unexpected interest rate changes btralebanks are not instantaneously taken
account of in stock prices but, rather, cause swelamovement of prices over periods
from hours to months. Some economists and marketiponers have long disputed the
efficient market hypothesis in its strong form. eyhbelieve that markets are subject to
inefficiencies including the slow diffusion of imfmation, the relatively great power of
some market participants (e.g. financial institaslp and the existence of apparently
sophisticated professional investors.

In the case of the NEPT Program, diffusion of imation is likely an important
issue. As mentioned earlier, the Program recelitel coverage in the general media
but extensive coverage in news wires. Institutianaestors are likely the ones that
received this information first and subsequentlgseal it on to the rest of the market.
Delays in media coverage may have also slowed dofermmation diffusion. On the day
of the event, 3 out of 11 news releases examindtiaranalysis were not reported by
news wires yet subsequent coverage on individuaisfiwas extensive. In summary,
news of the NEPT events was likely spread amongsitors in the stock market not
instantly but rather over a number of days.

The estimated average cumulative abnormal retusndiims with first events
were more than twice as large as those for firnth @ali events, indicating that investors
react to the first event much more strongly thath®later events. This is expected, as

the abnormal returns are caused by membership anements as “news” to the
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investors. Repeated acceptance into the NEPT &rogr later rounds would carry less
weight than the first time.

Following the same methodology, abnormal returnrsRounds 8 to 12 were
reestimated using approval dates as the event.datese of the estimates of abnormal
returns weree significant. Earlier it was notealt tbome firms may have taken actions to
publicize their membership upon notification of epal. If they did, these publicizing
activities did not cause - at least for membersifg in Rounds 8 to 12 - significant
abnormal returns over the periods defined by tlemewindows.

The estimated cumulative abnormal returns candreskated into monetary terms.
The stock market value of the cumulative abnorraalrns was calculated by multiplying
the estimated cumulative abnormal returns by therage stock price and shares
outstanding during the event window. During thedHy window, firms with facilities
joining for the first time experienced an averagengof $418 million. On average,
having facilities join the NEPT Program (includirgpeated events in different rounds of
application) is associated with an average ga$E@d million.

As also mentioned earlier, joining the NEPT Prograay impact firms’ market
value through various channels, including reducski and waste, improved relations
with regulators, generating brand equity, improvagiman relations and employee
productivity, and lower cost of capital. These heusms can be examined using the
estimated cumulative abnormal returns and othewaeit firm information. Potential of
risk and waste reduction is greater for pollutiotensive industries compared to non-
pollution-intensive industries. If investors inteet the news of NEPT membership as a

signal for reduced risk, the stock values of padlutintensive industries should
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experience a greater positive shock than othergx@mine the mechanism of generating
brand equity, advertising expense was used as @y gay brand equity. If NEPT
membership increases brand equity, the more impiottee brand equity is relative to
other assets, the greater is the gain from newsEHT membership. Therefore, higher
advertising expense should be associated with higiieormal returns. R & D expense
is a measure of a firm’s investment in human capilaNEPT membership helps attract
talent and improve productivity, firms with highR&D expense should receive bigger
positive shocks to their stock values. Whether WERmbership leads to lower cost of
capital could be examined through firms’ borrowintgrest rates, but most firms do not
report borrowing interest rates in the CRSP dambas

In addition to the channels above, the impact ohoamcement of NEPT
membership may also vary with firm size and the bernof facilities joining the NEPT
at each event date. Controlling for these fac@igmear regression model was estimated
using the 15 day cumulative abnormal return in W8ads as the dependent variable and
the independent variables of interest including dwynvariables for pollution extensive
industries, advertising expense and R&D expenser eBtimating the standard errors,
robust and clustered standard errors were calcufatethe individual firms. Of the 136
firm/events with complete stock price informatioarithg the 15-day event window, 133
firm/events (74 firms) had complete general firformation. Table 4 presents results of
linear regressions examining the factors which umrficed the impact of the

announcement of NEPT membership on stock values.
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Table 4: Determinants of Cumulative Abnormal Resur

1 2 3
Constant 333007.8 -50491.5 152321.2
(1.78) (-0.27) (0.33)
Advertising expense -170.3 131.4 202.7
(-0.38) (0.36) (0.40)
R&D 74 325.4 693.8*
(0.24) (1.26) (1.89)
Chemical -100060 -266238 -11188.6
(--12) (-0.45) (-0.01)
Paper -94684.5 87842.3 174750.6
(-0.51) (0.22) (0.20)
Steel -66852.3 -210942.8 1007881
(-0.33) (-1.14) (1.36)
Non-ferrous metal -320970.1 -165332.5 1255011
(-1.72) (-0.98) (1.06)
Cement -279736.2 -145098.8 -588234.5
(-1.49) (-0.93) (-0.90)
Petroleum 1264923 -126457.3 -828201.4
(1.15) (-0.10) (-0.73)
Metal mining -336852.8* 678374.7** 2260077*
(-1.84) (3.17) (1.82)
# facilities joining on event date 179850.9*** 9515
(3.42) (1.31)
# employees -3107.3 766.2
(-0.54) (0.10)
Total sales 87.7%** 101.7***
(4.51) (-4.00)
Total assets -78.8*** -106.4***
(-4.39) (-3.04)
Dummies for application round Yes
Dummies for rank of eveht Yes
# observations 133 133 133
# firms 74 74 74
R-squared 0.0037 0.07 0.39

a. Dependent variable is cumulative abnormal retarrthousands USD; t-statistics are in

parentheses.

b. For firms with multiple event dates, the eveated are ranked in time. The first event date is

ranked first and so on.

*** gignificant at 1% level.
** gignificant at 5% level.
* significant at 10% level.

In Specification 1, no control variables were imgdd for firm size and

application time. The independent variables oérest are mostly insignificant, except
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for metal mining which has a negative significaoéfticient of -336853. This indicates
that firms in metal mining have on average a lowemulative abnormal return than
firms in non-pollution-intensive industries; thgsdontrary to the hypothesis.

In Specification 2, firm size and number of facdg of each firm gaining NEPT
membership at a given event time were controllad fohe coefficient for the metal
mining industry become positive and significantdigating a higher cumulative
abnormal return of US $678 million on average fom$§ in the metal mining industry
compared to those in non-pollution-intensive indast All control variables except
number of employees have statistically significaogfficients. Having more facilities
accepted into NEPT increases cumulative abnorntakrn® On average, one more
facility joining NEPT at a given event time is asisted with an additional US $180
million in cumulative abnormal returns.

Firms’ total assets are inversely related to cutiudaabnormal returns. A dollar
increase in total assets is associated with a deeref about 8 cents in cumulative
abnormal returns. A possible explanation is thatlarger the firm is the more factors
there are affecting its stock value, which decredbke relative importance of news of
NEPT membership and hence the impact on the staltlev In contrast, sales revenues
are positively associated with cumulative abnormeslirns -- a dollar increase in sales
causes an increase of about 9 cents in cumulabrermal returns. Holding total assets
constant, a larger total sales revenue indicategleer total asset turn-over ratio which
measures a firm’s efficiency in using its assetgdnerate sales. This may simply mean

that better management increases gains from neowg BlEPT membership.
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In Specification 3, time dummies for each appl@atround and the number of
event times for a given firm were controlled fon addition to those included in
Specification 2. The coefficients for metal minimglustry, total assets and total sales
remained unchanged in sign and significance. Iditiath, R& D expense became
positive and significant. An additional dollar &&D expense is associated with 69
cents more in cumulative abnormal returns. R&D esmge is a proxy of firm’s
investment in human capital. This indicates thatPNEmembership may be viewed as
important in improving human relations and produttiby investors. The coefficients
for the time dummies were mixed in sign and sigaifice. The same is true for the

number of event times for a given firm.
6. Conclusion

The NEPT Program represents an attempt by the BR&é& voluntary programs
as a policy instrument to encourage firms to goobdycompliance in protecting the
environment. The effectiveness of voluntary prawggas a policy instrument depends on
whether firms receive enough rewards to rationadizgtained participation. This paper
investigates the stock market reactions to the néfWSEPT membership. Significant
positive shocks to the stock value were determinetie 10 and 15 day event windows
following the announcement of NEPT membership. r&his strong evidence that
acceptance to the NEPT adds to market capitalizatiothe accepted firms, thereby
benefiting the shareholders. Further, the papetoess determinants of shocks to the
stock value through examining the hypothesis of CShhere is strong evidence that
R&D, as a proxy for investment in human capital,aissignificant determinant of

cumulative abnormal returns. As indicated earti@s may result from a firm being able
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to attract better quality employees and to raiseral productivity through joining the
NEPT Program and improving its corporate image.

There is not much evidence supporting the hyposhisit reducing risk may be
another channel by which NEPT membership causegiygoshocks to stock value.
NEPT members are required to make commitments ducheg pollution in two major
areas. These commitments may not have been ablerad indication of risk reduction
as actual performance would be. Also relativeh® $cale of risk of liability and tort
faced by pollution-intensive industries, the redwts committed under the NEPT
Program may not be sufficiently important. Thisynhelp explain the lack of significant
larger positive cumulative abnormal returns fomferin pollution intensive industries.

The lack of evidence for the role of advertisingpexse as a proxy for brand
name is puzzling. However, the fact that aroun® 50 the firms analyzed do not report
advertising expense may have biased the resulisthd¥, advertising expense is a very
inadequate measurement of brand name. Firms wathestablished brand names will
have less need to rely on advertising expenseshanee their brand names; firms that
do not have well-established brand names are ni@ig Lo spend on advertising.

These results suggest that firms have an incentivi@in voluntary programs,
through the stock price effect and positive retumsvestors. However, it is unknown
whether the pollution reduction resulting from tlaelditional commitments under
voluntary programs is socially optimal. They coldd too little or too much. CSR
theory offers an alternative approach for reachisgcially-optimal levels of
environmental protection, in addition to the gowveemt acting as a planner maximizing

social welfare. Provided that the resulting podlatireduction brings us closer to the
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socially optimal levels, voluntary environment praigs can be an effective complement
to performance-based instruments, which encouragesfto engage in beyond-

compliance pollution reduction.
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Appendix: List of All Firms in Sample Set

Name

# facilities

Round1: 12/13/2000

Dana Corp

Eaton Corp
Ingersoll-Rand Co Ltd
Marathon Oil Corp
Bristol-Myers Squibb Co
Lockheed Martin Corp
Meadwestvaco Corp

Intl Paper Co

Johnson & Johnson

3M Co

Motorola Inc

CMS Energy Corp
Rohm And Haas Co
Cooper Tire & Rubber Co
Ryder System Inc
Hewlett-Packard Co
Baxter International In
Masco Corp

Fuji Photo Film -Adr
Interface Inc -Cl A
Sony Corp -Adr
Teradyne Inc

PNM Resources Inc
Baker Hughes Inc

Akzo Nobel Nv -Adr
Rio Tinto Group (Gbr) -
Sanmina-Sci Corp
Cytec Industries Inc
Concur Technologies Inc
Infineon Technologies A
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Round 2: 8/1/2001

Eaton Corp

Pfizer Inc

Johnson & Johnson
Louisiana-Pacific Corp
Temple-Inland Inc

Ibis Technology Corp
Concur Technologies Inc
Basf Ag -Adr

Round 3: 2/11/2002

Chevron Corp

Intl Paper Co
Johnson & Johnson
Baxter International In
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Snap-On Inc 1
Visteon Corp 1
Round 4: 8/23/2002
Honeywell International 1
Lockheed Martin Corp 1
Intl Paper Co 2
Pfizer Inc 1
Johnson & Johnson 2
Motorola Inc 1
Tdk Corp -Ads 1
Baker Hughes Inc 1
Rio Tinto Group (Gbr) - 1
Visteon Corp 1
Round 6: 3/6/2003
Caterpillar Inc 1
Johnson & Johnson 1
Baxter International In 1
Snap-On Inc 1
Lafarge North America | 2
Spartech Corp 1
Round 7: 2/11/2004
Timken Co 6
Texas Instruments Inc 1
Gillette Co 1
Dow Chemical 1
Lockheed Martin Corp 2
Johnson & Johnson 3
3m Co 2
Rohm And Haas Co 3
Unilever Nv -Adr 1
Nucor Corp 1
Valspar Corp 1
United States Steel Cor 1
Concur Technologies Inc 1
Rockwell Collins Inc 6
Round 8: 8/30/2004
Eastman Kodak Co 1
Intl Paper Co 1
Pfizer Inc 1
Motorola Inc 1
Georgia-Pacific Corp 1
Intl Rectifier Corp 2
Dupont Photomasks Inc 2
Visteon Corp 1
Rockwell Collins Inc 1
Round 9: 3/4/2005
Intl Paper Co 1
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Pfizer Inc

Johnson & Johnson
3M Co
Schering-Plough
Hewlett-Packard Co
Baxter International In
Xerox Corp

Fuji Photo Film -Adr
Weyerhaeuser Co
Interface Inc -Cl A
Spartech Corp
Baker Hughes Inc
Rockwell Collins Inc

Round 10: 8/24/2005

Coca-Cola Co

Eaton Corp

Applied Materials Inc
Lockheed Martin Corp
Intl Paper Co

Pfizer Inc

3M Co

Motorola Inc

Rohm And Haas Co
Schering-Plough

Fuji Photo Film -Adr
Louisiana-Pacific Corp
Hitachi Ltd -Adr
Monsanto Co
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Round 11: 4/27/2006

Coca-Cola Co

United Technologies Cor
Pfizer Inc

Dover Corp

Stanley Works
Louisiana-Pacific Corp
Spartech Corp

Cytec Industries Inc

Round 12: 10/25/2006

Coca-Cola Co

Olin Corp

United Technologies Cor
Pfizer Inc

Johnson & Johnson

3M Co

Xerox Corp

Tyco International Ltd
Analog Devices

Alliant Techsystems Inc
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