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Abstract

A growing body of research points to the fact that capita markets react to environmenta news and
thus create incentives for pollution control in both developed and emerging market economies. In this
pape we conduct an event study to examine the impact of environmenta rating of large pulp and
paper, auto and chlor akali firms on their stock prices. We find that the market generaly penalizes
environmentaly un-friendly behaviour in that announcement of weak environmental performance by
firms leads to negative abnormal returns of up to 43 percent. A postive correlation is found between
abnormal returns to afirm’s stock and the level of its environmental performance. These findings
should be viewed asfurther evidence of the important role that capital markets could play in

environmental management, particularly in developing countries where environmental monitoring and

enforcement are wesk.
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Do stock markets penalise environment-unfriendly behaviour?
Evidencefrom India

[. Introduction

A growing body of research points to the fact that capitd marketsin developed market
economies react to environmental news and thus create incentives for pollution control*. An
important policy implication of thisliterature is thet regulatory effort can be leveraged by the
release of information regarding firms environmentd performance to markets. This agpect
becomes particularly important in the context of developing countries where monitoring and
enforcement capabilities are limited (Dasgupta et d., 2001).

Further, if the forgoing view about capitd marketsis vaid they may be viewed as yet
another pressure point in pollution abatement by firms—in addition to the pressure by
regulaiory agencies (either through commeand and control (CAC) or through marketbased
instruments or MBIs) and by communities”. Again, thisis an important consideration for
developing countries thet face difficultiesin implementing either CAC or MBIs based
olutions.

Findly, in the context of increasing emphass on voluntary programmes to improve
environmenta qudity, if firms perceive thislink (between their stock prices and their
environmenta track record) this creates another incentive for them to participate in voluntary
environmental programmes (Alberini and Segerson, 2002).

In this paper we conduct an event study to examine the impact of environmentd

performance of large pulp and paper, automobile and chlor dkdi firmsin Indiaon ther stock

1 Seeforingance Lande et d. (1998) and the references therein.

2 Ontherole of communities see Afsah et d. (1996), Blackman and Bannister (1998) and
Pargd and Whedler (1996).



prices. Our finding, namdly, thet the dissemination of knowledge about wesk environmentd
performance of companies tends to lower the return to investors holding the stocks of such
companiesisimportant in light of the preceding Satements. In sum, it lends credence to the
view that even in emerging market economies such as India capital markets can: (i) leverage
monitoring and enforcement activities, (ii) acts as an additiond environmenta pressure point
on firms, and (iii) create incentives for participation in voluntary environmenta programmes.
The following section describes how environmenta performance is messured for the
firmsin our sample and compares this with a smilar recent study for developing countries.
In section 111 we describe the methodology and dataset. Section IV presentsresults. The

find section discusses directions for further research and concludes.

Il. Measuring environmental performance of firmsin India

In this Sudy we use the environmentd rating by India s leading environmenta NGO, the
Ddhi-based Centre for Science and Environment (CSE). Under its Green Rating Project
(GRP), CSE evauates the environmenta performance for various industrial sectors. This
project has been funded by the United Nations Development Programme (UNDP) through the
centrd Minigtry of Environment and Forests (MoEF). So far, CSE has rated firmg/plantsin
pulp and pgper, automobile manufacturing and chemicds (chlor akali) sectors. There are
plansto rate additiona sectors and do to re-eval uate sectors that have dready been rated

such as pulp and paper (seewww.cseindia.org/html/eyouw/grp/grp index.htmfor details).

Thirty one large pulp and paper plants (capacity of 100 tons per day or more)
representing 23 firms across 13 dates were the first to be rated (Appendix 2-A). The exercise
took about 18 months and the ratings were released on July 18, 1999. Thiswasfollowed by a
rating of 29 automobile manufacturers that was released on October 29, 2001 (Appendix 2-

B). Fndly, 25 chlor dkdi firms comprising about 90 percent of the caustic-chlorine sector



were evaluated and the ratings were relased on September 2, 2002 (Appendix 2-C). Aswe
note below in the description of our dataset, the release of these environmentd ratings are
high profile and prominent events thet are widdly reported in the media
While credit rating agencies exist in India, the GRP is the first attempt at
environmenta rating of firmsin the country®. In the alosence of a comprehensive reporting
systemn such asthe Toxics Rease Inventory (TRI) in the United States, the GRP rdlies
heavily on voluntary disdosure of informetion by firms.: Thisinformetion is acquired by
CSE through structured surveys and fiddwork and is reviewed and vetted by technica
experts’. A life cyde andysis (LCA) beginning from raw materia procurement to product
recyding, isused to study the environmenta impect of afirm. To daborate, environmenta
impacts a the following stages of the life cycle are andysed: (&) during sourcing of raw
materids, (b) during production, that is, processing of raw materid into find products, (C)
during product use, and (d) during disposd of the products. This gpproach is operationdised
through the following six broad criteria and their components
Sourcing and processing raw maerids
Fant level environmentd performance
0] input management
(i) process management
(i)  waste management
3. Product-use performance
4. Product-disposd performance
5. Corporate environmenta policy and management systems
0] corporate policy rdaed to environment
(i) procurement policy and supply chain management
(ilf)  gdatus of corporate environmental management and environment
management systems (EMS)

(iv)  research and development
) hedlth and safety

A o

3 “The uniqueness of GRP isthet thisis the first time anywhere in the developing world that
the environmenta performance rating of indudtria firmsis being undertaken by an NGO and
that information of the environmenta performance of companiesis being made available to
the public.” (CSE webdite, accessed 2.3.2003).

4. For further details see http:/Avww.cseindiaorg/html/eyou/grp/grp_reting_method.htm



(vi)  transparency
6. Community and regulaory perception and compliance detus
0] compliance with pollution control board (PCB) regulations and perception
of PCB officds

(i) perceptions of local community

(ili)  perceptions of locd NGOs and media

(iv)  perception of CSE's green inspector
It should be noted, however, that the weights assigned to various criteria vary subgantidly
across the three sectors based on their inherent characterises For instance, in the case of pulp
and paper firms, maximum weight was given to procurement of raw material and production
phases, whereas for automobile firms highest weight was assigned to the product use phase.
This reflects the implicit assumption that environmenta impacts of different sectors occur at
different stages of the life cycle. Aswe seelater, this may have implications for the findings
of our sudy.

Table 1 summarises the weghts used by the CSE for the computation of
environmenta scor es based on which green ratings are given. Some more details regarding
the weights assigned to various criteriafor rating pulp and paper and automobile firms are
shown in Appendix 1A and 1B, respectively. While the rating categories across the two
sectors are not identica, nevertheless there are some gtriking differencesin the weights
assgned. Firg, while plant-level performance (particularly process management) is assgned
consderable weight for pulp and paper (50) the corresponding weight for attomobilesis
115. Secondly, product use and disposd have been assigned zero weight for pulp and paper
but 61 for automobiles
<< Table 1 about here>>

It isaso important to note that the Green Rating Project benchmarks environmentd

performance againgt ‘theoretica best practice’ for the various components/criteria. In other

words, companies/plants/products are nat rated againgt current environmental norms;,



standards or regulaions but againgt an idedl best practice. Infact, full compliance with
current environmentd regulations merely fetches a score of 2 on a 10 point scae.

Specificaly, the green rating uses the following scores on a 10 point scale for each
component/criterion: Indian average/sandard/legd requirement 2, globa best practice 8,
theoretica best practice 10. In other words, wherever a domestic source-specific discharge
dandard exids it is taken as the lowest benchmark (2 points). In case thereis no such
standard as in the case of SO, emissions, the average discharge for dl plantsin the sampleis
taken asthe lowest benchmark and below average performanceis given zero, the best
performance gets 8 and there is aliner scale between 2 and 8. The points given to globdl
best practice and theoretica best practice reflect an incentive for better environmental
performance. It is, therefore, important to bear in mind that the rating emphasises
overcompliance with current gandards or practices. This point is particularly relevant when
we interpret the results of our study. In other words, what is the nature of the ‘event’ that
capita markets are reacting to?

Thefind ratingisa*“green leaves’ award ranging from no award to five leaves’.
While such ratings are subject to the usud index number problem, we bdieve they are a
cansstent and careful evauation of firmleve environmenta performance. Similar exercises
entailing public disclosure of firms' environmenta performance have been carried out in a
few other developing countries such as Indonesia s PROPER programme, in the Philippines

under the Ecowatch programme, and in China under the Green Watch programme’. There

5. For pgper and pulp the linear scale ranged from 2 through 10 but was later capped at 8 for
automobiles and dhlor dkdi.

6. The cutoff scores for each level are 5 leaves (75-100), 4 leaves (50-74.9), 3 leaves (35-
49.9), 2 leaves (25-34.9), 1 ledf (15-24.9), and no award for < 15.

7. For details on the disclosure programmesin Indonesia and the Philippines seeWorld Bank
(1999) and for thet in Chinasee Wang et d. (2002). The impact of Indonesia's PROPER on
environmenta qudlity isexamined by Afssh and Vincent (1997).



are, however, very few sudies for developing market economies that examine the impact of
such environmenta performance on capitd markets. Notable among these is arecent
exercdse by Dasgupta, Laplante and Mamingi (2001) thet shows capita marketsin Argenting,
Chile, Mexico and Philippines react to both pogitive and negative environmental news. In
that sudy for each of the four countries, environmenta rews on firmstraded in locd capitd
markets was collected over afour year period (1990-1994) from one leading daily newspaper.
Thisnews (or ‘event’) was cdlassfied as postive (eg., rewards, investment in pollution
control) and negetive (eg., Sills, complaints and warnings). Totd ‘events during this
period ranged from 18 (Philippines) to 53 (Chile) covering 10 firms each in Philippines and
Mexico, 11 in Argentinaand 17 in Chile. On the whole, with respect to positive news there
was a tatigticaly sgnificant increase in market vaues for 20 events out of 39. For negeive
news the corresponding figure was 33 events out of 85.

In contragt, our study uses a standardised one-shot event, namely, the announcement
of green ratings and leaf awards on July 18, 1999 for pulp and paper firms, October 29, 2001
for automobile firms and September 2, 2002 for firmsin the chlor akdi sector. Thishasthe
advantage that it rules out possible sdlection bias of only ‘newsworthy’ (very good/bed)
events being reported. And it isthe same event acrossdl firms. Further, in our sudy we
only consider one event per firm, whereas Dasgupta et d. (2001) consider multiple bad (and
good) ‘events for variousfirms. For instance, in Philippines for San Migud (abrewing
company) positive news was reported three times within a span of ten months (Table V, op.
cit.). Only one of these three ‘events resulted in a gatisticaly sgnificant increase in market
vaue. In such instances of repeated positive (or negative) newsfor the samefirmitis
possible thet investors may be discounting such news. Findly, unlike dassfication of events
smply as postive or negdive, the environmenta rating we use provides a complete ordering

of firms (see Appendix Tables 2A, 2-B and 2-C). In sum, we believe that we are ableto



bring to data a more objective and consstent measure of firm-level environmental
performance for a developing country than has been done so far.

In this context, it may be mentioned that Indid s stock market capitaisation is about
US3 300 hillion (April 2000) — the highest among emerging market economies. Further, the
industrid sectorsrated by CSE so far are experiencing rapid growth or occupy an important
position on the Indian industria scene®. Paper and pulp and caustic soda are dso among the
17 “highly polluting” industria sectors asidentified by the Centrd Pollution Control Board
(CPCB) for implementation of pollution control programs

(http://cpch.nic.in/17cat/17cat.html). In other words, these two sectors are among those that

aopear to be the focus of environmenta regulaory attention and are regularly highlighted in
the annud reports of CPCB and on its website. Most state pollution control boards (SPCBs)
aso take their cue from CPCB in focusing on these sectors. The sameis the case with
automohile firms where the environmenta performance of their products, namely, motor
vehicdes has been the subject of intensejudicid and regulaory activity in Indiain recent

years.

[11. Framework, methodology and data

In an efficient capita market, sock prices on any day fully reflect available information
about the present vaue of the stream of profits that afirm is expected to earn in the future

(Fama, 1991). The provision of new information about the environmenta performance of a

8 Thechlor dkdi industry forms the backbone of the chemicas sector in the country. In
recent years adl three segments of thisindustry (caustic soda, sodaash and chlorine) have
experienced generdly postive though duggish growth in output, except chlorine thet has
recorded double-digit growth. Caudtic soda, abasic inorganic chemicd, is primarily used for
the manufacture of paper, detergents, duminium, viscose and other products. Chlorineisa
by-product, and for every ton of caustic soda manufactured, 0.8 tons of chlorineis produced.
In the automobile sector, 2 and 3 wheders meke up the largest segment in terms of numbers
and have registered growth rates in double digits. The 4 wheder ssgment shows dower
though steady growth, as does the pulp and paper sector.



firm may cause abnorma changesin its stock price, if thisinformetion diverges from the
investors expectations about such performance and is perceived by them to affect the
profitability of thefirm. Thisisthe theoretical framework that underlies the event study
methodology, goplied by Khanna et d. (1998), Arora (2001), Dasgupta et d. (2001) as well
as other researchers to examine the reaction of capital market to environmenta news.

It is generdly believed that in developing countries capitd markets are not as efficient
asin developed countries and are therefore not expected to respond to new environmental
information about firmsin the sameway. Asdiscussed earlier, however, Dasgupta et d.
(2001) show thet capitd markets in developing countries do respond to environmenta news.
Accordingly, we conduct an event study to assess the impact of the announcement of
environmentd rating of large pulp and paper, auto and chlor dkdi plantsin Indiaon the
stock prices of the firmsto which they bdlong. Our am isto investigate whether the capita
market in India responded significantly to the announcement of the ratings of plants

belonging to these indudtries and the nature of this response.

Event study methodology
There are dternative modds for carrying out an event sudy (MacKinlay, 1997). One of
them isthe market model. Khannaet d. (1998), Arora (2001) and severd other event sudies
have used the market modd® (see MacKinlay (op. cit.) on the advantages of the market
modd). In this Sudy we use the market modd as wll.

The market modd assumes alinear relationship between the return of any security

and the return of the market portfolio:

9. Daggupta et d. (2001) have applied the congtant mean return mode asthey did not have
data on market returns. Where they could find data on market returns, they aso obtained
results usng the market mode!.



Ri=a + bRy +6& (D

with E(g; ) = Oand Var(e() = s, °

wheret isthetimeindex and i = 1, ..., N represents securities. Rt and Ry are the return on
security i and the market portfolio, respectively, during period t, and et is the random error
term associated with security .

For estimation of the modd, first the event window is defined. This could be just one
day dfter the event, or more than one day after the event. Sometimes, days prior the event are
dsoincluded in the event window. Equation (1) istypically estimated over aperiod of 120 to
210 days prior to the event window. The commonly used estimation method for the market
modd is Ordinary Least Squares (OLS). Given the estinates of a and b for each firm, the

abnormd return for firm i in period t (say, day t) in the event window is defined as:

AR.=R.-d,- b R. +(2)
The abnormd return is the disturbance term of the market modd cdculated on an out of

sample basis. Under the null hypothesi's, conditiona on the event window market returns, the

abnormd returnswill be jointly normally digtributed with a zero conditiona mean and

conditiona variances?(R;) (MacKinlay, 1997). If the period used for the estimation of the
modd islarge s* (R) ® s, °.

To test for the persistence of the impact of the event during aperiod T1to T2 (inthe

event window) the abnorma returns of a given security can be added to obtan cumulative

abnormd returns. Cumulative abnormd return (CAR) for security i for the period T1to T, is

given by:



CAR (T,,T,) :é{ AR, ..(3

=T,
The varianceis given by:

s AT T,)=(T,- T, +Ds .° ..(9)

Given the CAR and its variance, the null hypothesis of zero cumulative returns can be tested
by applying az-test, because CAR (T1, T2) ~ N(0, si{(T1, T2)).

These cumulative returns can aso be aggregated across the N scripts and average cumuletive

abnormd returns (CAAR) can be obtained as:

14
CAAR(T,, T) :Wa CAR (T1,T>) (9

i=1
and, the variance of CAAR IS

var(CAAR(T,,T,)) = %5 SXT,T,)  ..(6)

Under the null hypothess that the abnorma returns are zero,

CAAR(T,.T,)
(var(CAAR(T,,T,))”2

Z= ~ NOD ...(7)

Thus, aztest can be carried out to test for the Satistical Sgnificance of average cumulative
abnormd return acrossthe N scripts. 1t should be pointed out here that the digtributiond
result in (7) aboveis asymptotic with respect to the number of scripts and the period of

egimation (MacKinlay, 1997).

10



Data

We use data on sock prices for 17 pulp and paper firms, 15 auto firms and 18 chlor dkali
firmsfor this dudy. These are firms whose plants were included in the Green Rating Project
of CSE. Asmentioned earlier, environmenta ratings for pulp and paper industry were
announced by CSE on uly 18" 1999, those for automohile firms were announced on October
29" 2001, and for chlor akali firms the ratings were declared recently on September 2™
2002. The announcements of environmentd ratings are high profile events with prominent
persons such as the former Indian Finance Minigter releasing the scores and digtributing the
‘leaf” awards. These events are accompanied by extensve media coverage.

To cary out the andlysis, dosing stock prices (adjusted for splits, bonuses, etc.) for
the sdlected companies for 120 trading days prior to the announce of therating and 30 trading
days after the announcement have been taken from the corporate database PROWESS of
Centre for Monitoring the Indian Economy (CMIE)™®. Since the market model is used, data
on market returns are aso needed.  To this end, we use the popular Bombay Stock Exchange

(BSE) “Sensax” ™.

10. Thisdatabase containsfinancid data on over 8,000 Indian firms from 1988-89 and is
regularly updaied. These are firmsthat are registered under the Companies Act and are
typicdly large and medium firms and account for more than seventy per cent of the economic
activity in the organised indudtrid sector of India The datais primarily gathered from profit
and loss statements and bal ance sheets of companies aswell as other secondary sources. See
http:/Avww.crmie.com/products/prowess/index.htmfor details.

11 Of 22 gock exchangesin India, the Bombay Stock Exchange is the largest, with over
7,500 stocks listed and accounts for over two thirds of totd trading volume in the country.
Egablished in 1875, the exchange is dso the oldest in ASa. Approximately 70,000 deds are
executed on adally bass giving it one of the highest per hour rates of trading in the world.
There are about 3,500 companies in the country thet are listed and have a significant trading
volume. The market capitdization of BSE is 5 trillion rupees (Rs. 49 = US$ 1). The BSE
Sensex isawiddy used market index. It isavaue-weighted index comprising 30 companies
(base April 1979 = 100). The st of companiesin the index is essentidly fixed and account
for gpproximetely one-fifth of the market capitdization of BSE.

11
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The event window has been defined as 15 trading days following the announcement
of the green rating of plants. Days prior to the event have not been induded in the event
window, unlike Dasgupta et d. (2001), Snce there are no compelling reasons to believe thet
the market could have anticipated the ratings to be given by CSE under its Green Rating
Project.

The market modd has been estimated with data for 120 trading days prior to the
event. Intwo paper firms, the etimated b turned out to be negative when data for 120
trading dayswere used. For these two companies, a shorter period within the 120 trading
days has been used. The estimation period for these two companies was chosen by repested
trids, till the estimate of b became positive and the t-ratio for the regression coefficient was
found to be more than one.

As dated earlier, CSE examined 28 unitsin the pulp and paper sector, 29in
automobiles and 25 in chlor dkdi, with the rating ranging from five leaves (best) to one ledf,
or even no leaf for the worst performance/non cooperdtion. In no case, was afour or five-lesf
rating awarded—as noted earlier, firms/plants/products in the sample were nat rated againgt
current environmental norms, standards or regulations but againg idea best practice
benchmarks. In fact, as dready stated full compliance with current environmenta regulations
merely fetchesa score of 2 on a10 point scde. Thus, it seems unlikely that in the near future
at leest any firm/unit would get a4 or 5 leaves award.

The companies chosen for the study are those who own one or more of the plants
included in the rating exercise. For some of the plants, share prices of companies owning
them were not available. These plants have therefore been exduded from the andyss.

Table 2 shows the digtribution of the sdected companies according to the ratings of
the plants owned by them. Generdly, there is a one-to-one correspondence between the

plants rated and the companies sdlected for the study. But there are cases where a company



had more than one plant rated. For instance, one pulp and paper company (Balarpur
Indugtries Ltd. — BILT) had three plants rated ‘two leaves and two plants rated ‘ one leef’.
Since this company hed the mgority d its plantsin the ‘two leaves category, the overdl
rating of the company has been taken as ‘two leaves. Similarly, one company belonging the
chlor dkdi sample had one plant in the ‘three leaves  category and two plantsrated as ‘two

leaves. Thus,the overdl rating of the company has been taken astwo leaves.

<< Table 2 about here>>

V. Results

Table 3 shows the average abnormd return for the day following the announcement (event)
and average cumulative abnormd returns (CAAR) for five, ten and fifteen days after the
event, for the three indudtrid sectors. The average abnorma return for the 17 pulp and paper
firms taken together on the first day after the announcement of green ratings is negetive but
not gatigticaly sgnificant. That isnot the case, however, for event windows longer than a
day. Thus, cumulative abnormd returns averaged acrossthe 17 firms (CAAR) are negative
and gatigicaly sgnificant for the five trading days period (0-5), theten trading days period
(0-10) and the fifteen trading days period (0-15). For the 15-days period following the
announcement, the cumulative abnorma return is—0.27 on average, which issatisticaly
ggnificant a the two per cent level. This may be interpreted as showing an average loss of
about 27 percent in stock vaue (over and above the changes in the market portfolio) caused

by the announcement of green ratings.

<<Table 3 about here>>
It seems the announcement of green rating gave the impression to investors and the

public that the environmenta performance of pulp and paper millsin Indiawas not up to the
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mark. Though some plants were rated better than others even their performance was much
below globa standards (and of course, theoretica best practice). No pulp and paper mill was
given araing of five or four leaves, and most were given arating of ‘oneleaf’ or ‘two
leaves. The market seemsto have taken this news as an adverse indication of the
environmenta performance of firms.

Somewhat smilar results are obtained far the chlor dkdi firms. The average
abnormd return for day G-1 and average cumulative abnormal return for days 0-5, 0-10 and
0-15 are negative for chlor dkdi firms, asin the case of pulp and paper. These, however, are
not satigticaly sgnificant, except the CAAR for the fifteen trading day period (Satisticadly
ggnificant at 10 per cent leve). Also, the negative dbnormd return in chlor dkdi firmsis
smadler than that for pulp and paper firms. Thisis perhgps expected since the proportion of
companies awvarded two or three legfsis rdaively greater anong chlor dkai firms compared
to pulp and paper (Table 2).

Turning now to automohbile firms, the results obtained are sharply @ variance with
those obtained for pulp and paper and chlor dkdli firms. Here the average abnorma return
for day 0-1 and average cumulative abnorma return for trading days 0-5, 0-10 and 0-15 are
postive. Also, the cumulative abnormd returns for days 0.5, 0-10 and 0-15 are Satidticaly
sgnificant.

Thefinding of pogtive abnormd return for auto firms could be due to some
peculiarities of the industry and/or in the manner of rating. With regard to the latter, as noted
ealier, the emphasisin therating for this sector is on the product per seand not on the
production process. Hence, the market may be discounting the mediocre ratings performance

by firmsin this sector as not being atrue reflection of their environmental performance'?. It

12 This observation goesto the heart of the question—even if we observe the impact of poor
environmenta performance on stock prices what is the reason for this causdlity to hold?

14



isdso possble given CSE s long running campaign againgt automohbile companiesand
vehicular pallution, the market expected the worst from the green rating and was in fact
pleasantly surprised when the ratings were not so harsh. In other words, better than expected
performance could be viewed as positive performance news (with positive abnormd returns).

It should o be pointed out that the announcement of the green rating for this sector
came a atime when the stock market was recovering rgpidly from alarge fdl in sock prices
it had experienced for nine-months or so. Between January and September 2001, the BSE

Sensex fdl from about 4500 to 2500 (Figure 1). Since October 2001, the stock market made

asmart recovery and by December of that year, the index had recovered to about 3500. Since

the announcement of green raing of auto firms was done & the end of October, there was a
strong bullish phase in stock prices during the event period. This may have mede it difficult
for the smple satisticd method applied to separate the effect of announcement of green
raing by CSE from the effect of other forces working on stock prices of auto companies.
Thisissue has been noted in the event study literature. For instance, Henderson (1990)
observes, “If the type of event under study has a grester probability of occurring in abull
market than a bear market, it crestes aproblem. If expected resduas are based on an
edimation interval where the market was not doing well, the conditiond expectation of R is
misspecified , and thet misspecification is introduced into the excess return caculaion” (p.
294). Smilarly, McWilliams and Siegd (1997) note that abnormal returns associated with an
event can only betruly identified if, inter dia, (1) markets are efficient, (2) the event was
unanticipated, and mogt criticaly (3) there were no confounding effects during the event
window.

<< Fgure 1 about here>>

15

Doesit reflect possble future ligbility or smply increased pressure from civil society? As of
now thereis no theory for this causdlity.



It isdso interesting to note that though the average of abnormd returns for auto firms
asawholeis pogtive, for some important companies, the abnormd returns for cay 0-1 and
0-5 turn out to be negative, for example Hindustan Motors and Tata Engineering and
Locomoatives.

Since the results for automobile firms may have been affected by the bullish phase of
the stock market at the time of announcement of the green rating and/or by some other
fectors, the rest of our andlyssis based only on estimates for pulp and paper and chlor dkdi
firms. Thus, the bottom haf of Tables 3 and 4 shows average abnormd returns combining
only these two sectors, and digtinguishing betiveen one-lesf firms and those with more than

one-leef. The average abnormd return for day 0-1 and average cumulative abnormd return

for days 05, 310 and 0-15 are dl negative. Moreover, the averages for days 0-10 and 0-15

aeddidicdly sgnificant

<<Table 4 about here>>

Comparing firms that were rated ‘one leaf” with those that received two or three
leaves, it isfound thet the average cumulative abnorma return for the * one-lesf’ companiesis
much more negetive than that for the ‘two leaf’ and ‘three leaf’ groups. For the 0-15 days
period, for example, the average cumulative abnormd return for pulp for pgper firms was
—0.43 for the ‘one leaf’ firms as againg —0.13 for those that received more than one ledf.
Smilarly, in the case of cHor dkai firms, the average cumulative abnormd return for the
0-15 days period was—0.18 for companies avarded one leaf as againgt —0.06 for companies
awarded two or three leaves. Combining the pulp and paper firms with the chlor dkdi firms,
the average cumulative abnormd return for the 0-15 days period was—0.35 for companies

awarded one lesf, Satisticaly sgnificant at five percent leve. The corresponding figure for

16



companies avarded two or three leaves was—0.09, d<o satidicdly Sgnificant at five percent
levd.

The main point that emerges from Tables 3 and 4 isthat the capitd market seemsto
have pendised pulp and paper firms and chlor akdi firms for poor environmenta
performance, especidly those whose performance was rdatively worse. Thisis corroborated
by Figure 2 that shows (for pulp and paper and chlor akali firms combined) average
cumulative abnormd return for different lengths of time up to 15 daysfollowing the

announcement of green ratings.

<<Hgure 2 about here>>

It isinteresting to note thet while the average cumulative abnormd return for the
‘twothreeleaves category abilised after seven days, thet for the ‘one-leaf’ category
continued to fall.

Figure 3 presents a comparison of average cumulative abnormd return across three
groups of firms on the basis of the scorelranking given by CSE--firms have been classified
into three groups. the top one-third, the next one-third and the bottom one-third in terms of
environmenta performance. Cumulétive returnsfor days 0-1, 65, 0-10 and 0-15 are shown
inthe graph. It isevident from the graph that the average cumulative abnorma return is
negative for dl three groups (except for the top ranking group for day 0-1). Further, the

return is the worst for firms that received the lowest scorefranking.

<<Fgure 3 aout here>>

It should be pointed out here thet in the sample of pulp and paper and chlor dkali

firms combined (and aso independently for the two groups) there is a Sgnificant postive

17



18

correlation between the estimated abnormal return and the environmental score. The
correlation coefficient between estimated abnormal return on the first day after the
announcement and the weighted score is 0.54 (see Figure 4 for the plot). Thisisdatigticaly
sgnificant at the one per cent level. The correlation coefficients for abnormd returns for
days 05, 0-10 and 0-15 are 0.35, 0.43 and 0.36, respectively. All of these are Satisticaly
sgnificant at five per cent or higher level. Thefinding of asgnificant positivecorreation
between environmenta score and abnorma return as one would expect provides basisfor

confidence in the estimates of dbnorma returns we have obtained.

<<Fgure 4 about here>>

V. Conclusons

To our knowledge, thisisthefirg atempt to examine the impact of public disclosure of
environmenta performance on the financid performance of firms for a developing economy.
In future work it would be useful to examine if these findings are robust across sectors and
over time. With respect to methodology, dternatives to the market modd such as CAPM and
the multifactor modd (Tawil 1999) could be employed, again to test the robustness of the
results. More important, however, in a developing country context where market adjustment
isdow isthe application of diffusion theory to test how markets adjust to ‘events (Boardman
etd. 1997). Theseareissuesfor further research.

Our findings further strengthen the emerging view that capital markets bolster
regulatory effortsin both developed and developing market economies. Specificaly, a
perception of week environmenta performance by dirty indudriesis pendized by negative
abnormd returns. Thisresult isnot driven by disparate ‘events asin an earlier sudy but by

acomprehensveand conggtent green rating. Thus, an important policy implication of the
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research would be inditutiondisng such public disclosure programmes as atool for

environmenta management in developing countries.
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Table 1: Weightsassigned for computation of green rating by the CSE

Sggment Weights
Automobile sector Pulp and Paper sector Chlor-akali sector

Corporate 20.0 35.0 15.0
environmenta policy
and management
Lifecydeandyss 71.0 50.0 75.0
- sourcing phase 75 80 6.0
- production phese 85 42.0 525
- product useand 61.0 00 16.5

digposd phese
Primary survey 30 15.0 10.0
(perceptions of loca
community, NGOs
etc.)

Source: Centre for Science and Environment (CSE), New Delhi.
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Table2: Distribution of Companies according to therating of their unit/plants

Rating Industries

Pulp and paper Automobiles Chlor dkdi
One lesf 8 4 4
Two leaves 7 8 8
Three leaves 2 2 5
No rating given - 1* 1*
Tota companies 17 15 18

* For plants belonging to these companies, no rating is given. However, their rank and scores indicate that they
are at the bottom in terms of environmenta performance.




Table 3. Average Cumulative Abnormal Returns (CAAR): Pulp and Paper,

Automobileand Chlor Alkali Firmsin India

Number of days

01 05 0-10 015
Pulp and Paper firms
Average cumulaive -0.0229 -0.1050 -0.1912 -0.2707
abnormal return
zrdio -0.8168 -1.6684 -2.1489 -24835
Automobile firms
Average cumulative 0.0115 0.0529 0.0869 0.1305
abnormal return
zrdio 0.9013 1.8533 21508 26371
Chlor alkali firms
Average cumulative -0.0077 -0.0078 00433 -0.0865
abnormal return
z-raio -05777 -0.2606 -1.0209 -1.6651
Pulp and Paper and
Chlor alkali firms
Average cumulative -0.0152 -0.0550 -0.1152 -0.1760
abnormal return
z-rdio -0.9895 -1.6069 -2.3784 -2.9674
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Table4: Average Cumulative Abnormal Returns: Pulp and Paper,

and Chlor Alkali Firms

Number of days

01 05 0-10 015
Pulp and Paper
Firmswith one lesf -0.0556 -0.1398 -0.3049 04281
raing
Frmswith two-leaves 0.0060 -0.0740 -0.0901 -0.1307
rating or better
Chlor alkali
Firmswith one lesf -0.0079 -0.0384 -0.1056 -0.1788
rating
Frmswith two-leaves -0.0074 0.0010 -0.0225 -0.0568
rating or better
Pulp and Paper and
Chlor alkali
Firmswith oneleaf
rating (n=12)
Average cumulaive -0.0397 -0.1060 -0.2385 -0.3451
abnormd return
zratio -1.0115 -1.2087 -1.9223 -2.2710
Firmswith two-leaves
rating or better (n=22)
Average cumulative -0.0019 -0.0297 -0.0502 -0.0871
abnormd return
z-ratio -0.1659 -1.1582 -1.3838 -1.9600
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Appendix 1-A: Weightsfor rating of pulp and paper firms

31

Weight

Corporate environmental policy and management systems 35

() corporate environmenta policy (7)

(i) corporate policy on procurement of raw meaterias, water, energy and chemicals (3)

(iii) corporate policy on waste management, technology adoption, and community relations

and communicat ions (2)

(iv) status of corporate environmenta management (19.5)

(v) trangparency (2)

(vi) awards (1.5)
Plant-level environmental performance 50

(i) input management (8)

(i) process management (including recycling and reuse of resources and wastes (31)

(iii) waste management (11)
Product use performance 0
Product disposal performance 0
Community and regulatory perception and compliance status 15

(i) compliance with pollution control board (PCB) regulations and perception of PCB

officias(2.5)

(i) perception of loca community (7.5)

(iii) perception of locad NGOs and media (2.5)

(iv) perception CSE's green inspector (2.5)
Total 100

Source: “Enter the Green Rating Project”, Centre for Science and Environment, New Delhi 1999.




Appendix 1-B: Weightsfor rating of automobile firms

32

Weight
Environmental performance of supply chain 75
Environmental performance of production plant 115
(i) consumption efficiency (1.5)
(i) process management and process efficiency (4)
(iii) pollution generation and pollution prevention and control (2.5)
(@iv) compliance status at production plant (0.5)
(v) perception of CSE’s green ingpector (3)
Environmental impact during product use 56
(i) vehicleand enginedesign (34.5)
of which
(@) geometric design of the engine (10.5)
(b) fue supply technology of the vehicle (6)
(c) displacement per cylinder (3)
(d) compressionratio (3)
(i) pollution control equipment (12)
(iii)  emissonsand noise pollution from vehicles (9.5)
End-of-life disposal/recycling of product 5
Corporate environmental policy and management systems 20
Total 100

Source: “ Green Rating Project: Environmental Rating of Indian Automobile Sector,” Centre for Science and
Environment 2001.




Appendix 2-A: Ratings of pulp and paper mills
Name Ingtalled capacity | Weighted | Rank | Rating (no.
(metric tonglyear) | score of leaves)

1 | X Peper Mills 90,000 42.75 1 3
2 | Andhra Pradesh Peper Mills 98,500 3850 2 3
3 | Sinar Mas Pulp & Paper (India) 115,000 37.40 #

4 | BILT-Bdlarpur Unit 150,000 3344 3 2
5 | Hindustan Newsprint 100,000 33.30 4 2
6 | SIV Industries 60,000 31.73 5 2
7 | Pudumjee Pulp & Paper Mills 33,000 3144 6 2
8 | Tamil Nadu Newsprint & Papers | 180,000 31.40 7 2
9 | ITC-Bhadrachdam Peaperboards 62,500 3115 8 2
10 | Century Pulp & Paper 151,920 3L07 9 2
11 | HPCL-Nagaon Paper Mills 100,000 2870 10 |2
12 | Seshasayee Paper & Boards 60,000 2820 11 2
13 | West Coast Paper Mills 119,750 27.67 12 2
14 | BILT-Aghi Unit 35,000 2710 13 2
15 | BILT-Yamunanagar Unit 70,000 25.70 14 2
16 | Centrd Pulp Mills 45,000 2535 15 2
17 | Star Paper Mills 53,000 24.76 16 1
18 | Shree Vindhya Pgper Mills 33,000 24.70 17 1
19 | BILT-Sewa Unit 30,000 2375 18 1
20 | Orient Paper Mills 85,000 2210 19 1
21 | Mysore Peper Mills 130,000 21.60 20 1
22 | Cachar Paper Mills 100,000 2143 21 1
23 | Rama Newsprint & Papers 61,380 2110 22 1
24 | BILT-Chaudwar Unit 20,000 21.06 23 1
25 | Nath Pulp & Paper Mills 41,750 20.80 24 1
26 | Grasm Industries (Mavoor) 57,600 20.65 25 1
27 | Mukerian Papers 34,650 20.01 26 1
28 | Amrit Papers 26,400 19.01 27 1

# Sinar Mas was operational only since 1996-97 and therefore it was not included in the rankings.
Source: The Green Rating Project, Centre for Science and Environment, New Delhi.
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Appendix 2-B: Ratings of automobile firms

Name Weighted Rank Rating (no.
score of leaves)
1 | Daewoo Motors IndiaLtd. 4354 1 3
2 | Hyunda Motors India Ltd. 4193 2 3
3 | Generd Motors India 40.78 3 3
4 | Mercedes-Benz India Limited 39.63 4 3
5 | Hero Honda Motors Ltd. 3957 5 3
6 | Mauti Udyog Ltd. 39.14 6 3
7 | Honda-Sid 38.23 7 3
8 | Ford IndiaLtd. 37.62 8 3
9 | FatlIndia 35.67 9 3
10 | Volvo India Pvt. Ltd. 34.60 10 2
11 | Bgg Auto Ltd. 32.84 11 2
12 | TataEngg.& Loco.Ltd. 32.03 12 2
13 | Hindustan MotorsLtd. 3111 13 2
14 | TVS Suzuki Ltd. 30.86 14 2
15 | LML Limited 29.36 15 2
16 | ToyotaKirloskar Motors 28.13 16 2
17 | Scooters India Ltd. 2784 17 2
18 | Kinetic Motor Company Ltd. 2744 18 2
19 | HM-Mitsubishi Lancer 27.38 19 2
20 | Ashok Leyland Ltd. 26.41 20 2
21 | Eicher Motors Ltd. 25.07 21 2
22 | Mahindra& MahindraLtd. 24.15 22 1
23 | Royd Enfidd Motors 2322 23 1
24 | Mgedtic Auto Ltd. 2052 24 1
25 | Hero Puch 20.26 25 1
26 | Kinetic Engineering Ltd. 15.82 26 1
27 | Bgg Tempo Ltd. 0.00 27 -
28 | Yamaha Motors Escorts Ltd. 0.00 27 -
29 | Swarg Mazda L td. 0.00 27 -

Source: The Green Rating Project, Centrefor Science and Environment, New Delhi.




Appendix 2-C: Ratings of chlor alkali firms

35

Weighted Rating (no.

Name Score Rank | of leaves)
1 Chemfab Alkdis Ltd. 46.6 1 3
2 Shriram Alkdis & Chemicas Ltd 453 2 3
3 Indian Rayon & Indudtries Ltd. 388 3 3
4 Indian Petrochemicals Corporation Ltd. 38.6 4 3
S Search Chem Industries Ltd. 36.2 5 3
6 See Raydseems Alkdis & Allied Chemicas Ltd. 35.4 6 3
7 TamilNadu Petroproducts Ltd. 35 7 3
8 Gujarat Alkais & ChemicasLtd. — Vadodra 33 8 2
9 Grasm Industries Ltd. 304 9 2
10 |BILT Chemicds 30.36 10 2
11 |Century Rayon Ltd. 29.6 11 2
12 |Gujarat Alkdis& ChemicasLtd. — Dahej 28.9 12 2
13 | Shriram Chemicds & Fertilizers Ltd. 28.7 13 2
14 DCW Ltd. 28.2 14 2
15 SEEL Ltd. 27.4 15 2
16 Bihar Caudtic and Chemicals Ltd. 254 16 2
17 |KanoriaChemicds Ltd. 24.8 17 1
18 Standard Indudtries Ltd. 24.2 18 1
19 Hukumchand Jute & Industries Ltd. (HJI -

GMMCO) 21.7 19 1
20 NRC Ltd. - Chemicd Divisdon 20.3 20 1
21 Punjab Alkdis & ChemicasLtd. 199 21 1
22 | Travancare Cochin Chemicas Ltd. 15.1 2 1
23 |Andhra Sugars— Kowur 0.0 23 -
24 | Andhra Sugars — Saggonda 0.0 23 -
25 | Chemplast Sanmar Ltd. 00 23 -

Source: The Green Reting Project, Centre for Science and Environment, New Ddlhi.



