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Abstract

There is a large amount of empirical literaturettom relationship between
corporate sustainability and corporate financiaffgyenance. However, the
literature considers company-specific aspects tifigehe link but omits the
influence of the competition. A firm’s gains frorts isustainability efforts,
however, depend on whether its industry competatss perform sustainable
actions—whether similar in type or different. Thug consider the sustaina-
bility decision making of companies to be of atgigic nature and show that
strategic motives, typically ignored in the litena, can be an important fac-
tor in the process. We estimate an Instrumentalalgbe (IV) Probit model
using inclusion in the MSCI KLD 400 Social Indexdadraw on financial
information from the Wharton Research Data Servic@MPUSTAT dataset
in order to identify the effect of competition. Viled that the effect of com-
petition on the likelihood of entry into the susbility market is negative,
but this is only true if the endogeneity is corlgtaken into account. Probit
estimates present an upward bias, which meansdbalts from raw models
can be misleading in designing policies on sushdiia Overall evidence
suggests a central role for strategic motives imagament’s sustainability
decisions.
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1. Introduction

Much of the existing empirical literature in sustdility research studies
the link between sustainability and financial perfance (Molina et al., 2009,
Lu et al., 2014). The empirical findings do not eerge, however, and the
/direction of this relationship remains open talier investigation (Salzmann
et al.,, 2005). Margolis et al. (2009) have revidwab1 studies, published
between 1972 and 2005, and report that 28% findsétipe, 2% find a nega-
tive, and 59% of the studies find an inconclusieationship between corpo-
rate financial performance and corporate sustdihaperformance.

A limitation of this literature is that sustainatyilis endogenous with respect
to financial performance, i.e., a company’s decisio adopt sustainability
initiatives is likely to correlate with unobservabtharacteristics of that
enterprise that may also affect financial perforogarDifferent approaches,
such as the Instrumental Variable Approach (Gateatro et al., 2010,
Soyta et al., 2015) or the Regression Discontinuity Aygmh (Flammer,
2015), have been applied to correct for this endeifg bias. Most rigorous
guantitative evaluations of sustainability policiese a two-stage approach—
the first stage controls for the self-selectiora@ustainability approach by the
firm through an instrumental variable or matchingthod, while the second
stage compares the sustainability performance gbptath companies against
non-adopting ones.

Sustainability research uses the MSCI KLD 400 Sdnidex dataséf the
CSRHUR, the GRI (Global Reporting Initiativg)the Dow Jones Sustaina-
bility Index*, or similar datasets for analyzing the sustaiitgbdfforts and
ratings of companies. There is a fairly sizablgiital literature on the de-
terminants of the sustainability score of the firappearing in the MSCI KLD
400 Social Index. When the data in this Index axestigated, it is generally
assumed that the listed companies in a particudar are there for having
taken fundamental economic/sustainable actions dlver previous year.
However, a framework based on this assumption lanlgsinput for competi-
tive factors affecting sustainability decisions ahd possibility of strategic
interactions between companies.

We introduce the concept of “the sustainability ke&f’ which is the com-
petitive environment that can award or penalizegiraccording to whether
they invest in sustainability or not. We refer e tsituation where a corpora-

https://www.msci.com/documents/10199/904492e6-5R¥4-9904-c710bf1533¢c6
http://www.csrhub.com/

www.globalreporting.org

http://www.sustainability-indices.com/
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tion undertakes a significant amount of sustaintghiélated activities as that
entity’s entrance into the sustainability markete \Afgue that entry into the
sustainability market by investing in sustainahlactices is valued by stake-
holders: it can reduce production costs, improvekplace productivity, and

potentially increase financial returns. A compargésns from its sustainability
efforts, however, depend on whether its industrgnpetitors also perform

similar or different sustainable actions.

It is likely that various sustainability activitiegill have different effects
on overall competition in the market (Galbreth &ldosh, 2013). The de-
composition of competition into negative effect qusitive effect (spillover)
provides better understanding of how strategicaut#gons influence the sus-
tainability decisions of companies.

i) Negative Effect of Competition

If the entry decision of companychanges the expectation of stakeholders
from companyi (a sustainable version of the product or a lowarep, then
the net benefit of companywill decrease. Companyeither does not change
its product line in keeping with sustainability qeiples or price and loses
demand and market share, or it decides to addpetshifting expectations of
stakeholders and incurs new costs. The negatieetedf competition in the
sustainability market follows the conventional effef competition on market
entry, which has long been recognized in indusbrghnization literature.

i) Positive Effect of Competition—Spillover

It is likely that various sustainability actionslbhave different effects on
overall competition in the market (Galbreth and &h®013). If the sustaina-
bility efforts of a company lead to an improvedkstaolder perception of the
whole industry, there may be sustainability spidless where other market
participants piggyback on the sustainability atea of the pioneering com-
pany. For instance, a public-education campaigprtomote dental health,
underwritten by one toothpaste producer, may bowestall sales of the product.
Similarly, if a company imitates its competitorsistainability activities,
its implementation cost in doing so will be lowéan its rivals’ costs. The
copycat company benefits from the spillovers withioearing the full cost of
the investments.

The likelihood of undertaking sustainability intfizes is influenced posi-
tively by sustainability spillovers and negativély the number of companies
adopting the same sustainability policies. If #pdlover effect exceeds the
competition effect, we expect to obtain positivel angnificant coefficients.
Thus, estimation of the sign of the competitionfioent becomes an im-
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portant question. However, the endogeneity duéé¢ostrategic motive will
influence the coefficient estimate of competitiordavill produce an upward-
biased coefficient if one does not control fomithe model. We consider that
this might be a major oversight when estimating ltkelihood of a com-
pany’s going ahead with a substantial investmergrter the sustainability
market.

We assume that the sustainability initiatives @banpany have an impact
on its marketplace and vice versa, since theyikedylto follow a diffusion
process similar to that seen in technology adopt&®veral innovations be-
came the norm over the course of time becausedoktrywide aspirations to
gain competitive advantage and produce surpluskssténsen, 1997). Simi-
larly, those companies that observe their compstigetting positive returns
from engaging in sustainability initiatives arelined to follow their counter-
parts’ lead and invest in sustainability in ordeekploit the producer surplus
as well. Thus, sustainability investments will @issnate across the industry
and transform the market for the better (Matis@f§15). If more and more
industry players commit to sustainability, the hmlts are more likely to in-
vest in sustainability—if only to remain competéiwith the sustainability
pioneers. In hiHarvard Business Reviewarticle, Unruh (2010) presents
anecdotal evidence of corporations getting involiredustainability because
industry peers had already invested in the condé@ptpropose that strategic
interactions up the probability of entry into thes&inability market.

While the effect of competition may produce a niggabr positive bias,
depending on the level of spillovers, we expect tha strategic-interaction
effect raises the coefficient of the Probit estendthe econometric challenge
is to estimate the combined effect of strategiersttions and competition, if
the interrelatedness of the decisions is not adeduior. If we do not control
for strategic interactions, Probit estimation woblg biased upward. At the
same time, we are prone to make incorrect infeeabeut the direction and
magnitude of the competition.

We use the Instrumental Variable (IV) (Angrist &t 96) technique to
control for the effect of strategic interactionglastimate the causal effect of
competition on the likelihood of entry into the &isability market and com-
pare our results with those from the Probit modéls.use the inclusion in the
MSCI KLD 400 Social Index as the dependent variald draw on financial
information from the Wharton Research Data Senasesontrols. Our analysis
demonstrates that our use of the number of congpetds a measure for
competition in the model without controlling forategic interactions means
that we cannot conclude that it is the pure cortipateffect that is producing
this positive association.
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We empirically show that the 1V approach contralsthe effect of strategic
interactions, and the number of competitors indirgtainability market nega-
tively affects the likelihood of follow-up entry tim that market by the focal
company. This “causal” effect of competition in shestainability market is in
line with the conventional effect of competition orarket entry, which has
long been recognized in the industrial-organizafiterature. Furthermore,
our results suggest that companies entering thaisability market for the
first time are affected more profoundly. This findiconstitutes a foundation
for policymakers and those tasked with promulgatiegulations for the
future direction of sustainable development.

The rest of the paper proceeds as follows: Se@&ipresents a brief theo-
retical base on sustainability. Section 3 laystbatestimation framework and
describes the nature of the endogeneity problemtidde4 describes the da-
taset and the variables. Section 5 discusses titeation results and their
implications. Section 6 contains the conclusion disgusses possible exten-
sions.

2. Theory and Main Hypothesis

Sustainability research has turned up not only @ot@t accounts but also
empirical evidence of the causal link between caf® sustainability and
financial performance. Eccles et al. (2014) regbst high-sustainability
companies outperform low-sustainability ones imteiof both stock-market
performance and accounting measures. Further rédeomes from Unruh
(2016): organizations that have adopted a sustiétgablated business model
are twice as likely to report profits from sustddiity activities as those that
haven't.

Sustainability research has also addressed treraliff mechanisms behind
corporate behavior regarding sustainability and risulting financial out-
comes. According to the Stakeholder Theory, stakiens reward sustainable
companies. For example, consumers are willing o @@rice premium for
less polluting and environmentally friendly prodi¢tsonzales and Padron
Fumero, 2002 and Conrad, 2005). Stakeholder engageamd transparency
around sustainability performance are followed leftdr access to finance,
and firms with better sustainability records fage average lower capital
constraints (Cheng et al., 2014). According to Wnf2016), investors believe
that a solid sustainability ranking of a companyewarded with higher reve-
nues, reduced risk, and lower capital costs.

Based on Resource Based View (RBV), we expecttirapanies’ operating
costs should decrease in the wake of better pext@nd processes
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brought about by sustainability initiatives. Unlik&onrad (2005), who as-

sumes higher costs for producing sustainable gaeglpresume that the vari-
able costs will fall due to process improvement grehter employee produc-
tivity. Examples of sustainability initiatives thaptished down operating costs
are environmentally mandated product designs, resble sourcing of raw

materials, conservation of natural resources, tgghs in energy consump-
tion and greenhouse-gas emissions, better invemanyagement and ware-
housing, cut-downs on waste generation, morelgeliged modes of packaging
and transportation, and shared responsibility wsitbpliers (Hitchcock and

Willard, 2009).

The majority of researchers agree that promotiosustainability lowers
operating costs: Schoenherr (2012) presents erap@idence of the positive
and significant impact on costs of pollution pret@m and waste reduction,
whereas the benefit of materials recycling proeelse negligible. Lee (2012)
studies the conditions under which the conversica wastewater stream into
a useful and saleable byproduct should be viewedmecess innovation that
reduces the marginal cost of the original produete( 2012). Battini et al.
(2014) extend the traditional Economic Order Quar(tcOQ) model by in-
corporating the environmental impact of transp@tatand inventory and
point out that intermodal transportation exhibitstcadvantages over mono-
modal road transportation. Mangala et al. (201&nidly the interrelation-
ships between capacity utilization, customer satighn, energy consumption
reduction, and costs in a product recovery setting.

As stated by Mendoza and Clemen (2013), certaitaisiadility initiatives,
such as recycling or reducing energy consumptidmafwlead to cost reduc-
tion), may generate more direct net benefit thagrall social-responsibility
policies, which enhance the social infrastructMvéile the latter improves the
reputation of the company, stokes consumer goodesitl raises financial
performance through the mechanisms of the Stakehdldeory, the former
brings in more profits through the mechanisms othbihe RBV and the
Stakeholder Theory. If sustainability efforts, suaé recycling or energy-
consumption reduction, are made known to the stdlers, a company's
reputation should move up as well. Since sustdibais a multidimensional
construct, it is likely that investment in a vayiatf its dimensions will have
different effects on a business’s overall compegifposition within its indus-
try (Galbreth and Ghosh, 2013).

Drawing on the Stakeholder Theory, one can alsaeathat sustainability
programs contribute to producer surpluses. As rarat above, those com-
panies that see their competitors reaping the deons pursuing sustainability
are more inclined to follow suit in order to expltiie producer surplus as
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well. Moreover, according to the RBV, companieseisting in sustainability,
especially in environmental sustainability, gainoanpetitive advantage (Golicic
and Smith, 2013, Yadav et al., 2017). Thus, otlwnd in that industry
are incentivized to pour money into sustainabilibg, if only to compete with
their pioneering rivals. Several innovations ha@eeome the norm over the
course of time due to businesses’ aspiration tarselgsoth a competitive ad-
vantage and producer surpluses (Christensen, 188%e sustainability initi-
atives should be considered similar to other intiowa, it is safe to presume
that, at some future time, the majority of the camips operating in a particu-
lar industry will decide to invest in sustainalyiliffThe general upward trend
for the MSCI KLD scores of S&P 500/Domini firms douented by Carroll
et al. (2016) supports the same view.

At the same time, those that decide to go thiseroody not be doing so
based only on anticipated higher profits but, atso,keeping up with their
competition. Competitors’ sustainability decisioike any other strategic
decision, affect the financial fate of the compaflus, there is a need to
consider the sustainability decisions of compamigsstrategic interactions.
This will bring complications into the analysisnese the decision of a single
corporation now is a complex object that takespalisible alternative deci-
sions of each and every competitor into accountclaofy, the entry of com-
pany j into a product market decreases the nettbtompany i, since the
two companies will compete for market share. Accaydio Bajari et al.
(2010), the entry of competitgrinto the market decreases the net benefit of
focal companyi, and they predict the influence of competitiontbae likeli-
hood of entry as negative. However, the effecthef tompetitor’s entry into
the virtual market of sustainability should be a@mhed cautiously.

If the entry decision of comparnychanges the expectation of stakeholders
from companyi (a sustainable version of the product or a lowarep, then
the net benefit of companywill shrink. Company either does not change its
product to comply with sustainability requiremeatsts price for that product
and thus loses demand and market share, or iteetidadapt to the shifting
expectations of its stakeholders and incurs newscB#her way, the net bene-
fits of companyi will decrease. Thus, the entry of compdarigto the sustaina-
bility market will negatively affect the net profif companyi.

Ellickson and Misra (2012) show that revenues ifathore competitors
adopt the same pricing strategy. As more manufactuake on the same
sustainability profile, those who do not join upllwiot be able to compete
with their sustainable counterparts. With sustalitgtbecoming the norm,
ever more companies will be investing in sustailitgbin order to survive.
However, the value stakeholders assign to thiseqotnwill inevitably tumble



24 Ekonomi-tek Volume / Cilt: 6 No: 1 January / Ocalt 20

as it becomes the standard across industries.Xaonmge, consumers will no
longer be willing to pay a price premium for a sursable product or choose
one brand/product over a competing one becaudeeahanufacturer’s repu-
tation for sustainability. Thus, the demand fortaumability will wither over
time, and as happens with growing competition igiveen market, a fall in
revenue may be seen. This, in turn, will constta@mimpetus for investing in
sustainability, manifesting itself as a negativd aignificant coefficient.

Moreover, we expect that if the goods or servidethe competitors are
substitutable, i.e., the level of competition ighi(low industry concentra-
tion), the negative effect of sustainability conitiet will be even more pro-
nounced. This implies that sustainability investteaare related negatively to
the level of competition in the industry. Howevdge to the spillovers, the
effect of increasing competition on net benefitads that clear

The influence of competition on sustainability matetions not only de-
pends on the competition level but also on thetemce of spillovers in the
market. On the one hand, if there are no spillgvautfits that invest in inno-
vations before their competitors gain the first-mowadvantage (Gaimon,
1989). On the other hand, if there are sustainglspillovers, and company
copies the sustainability efforts of compgnyt may gain the second-mover
advantage. Tetrault, Sirsly, and Lamertz (2008}wdis the conditions under
which the sustainability leader can maintain thgtfinover advantage.

If the sustainability efforts of company j causeimproved stakeholder
perception of the whole industry, there may bese in revenues industry-
wide, which transforms to abnormal returns for camg as well. Moreover,
if a company imitates its competitors’ sustaindypilieconfigurations, the
implementation cost for that company will be lovilean for its competitors.
The follower benefits from the spillovers withowtasing the full cost of the
investments and again—to a certain extent—getsearfde from the sustaina-
bility activities of its industry rivals. Spillove occur in the form of
1) improved stakeholder perception of the wholeugtdy, which results in
increased revenues and 2) decreased initial inegstoosts due to imitability
of sustainability investments, which are generaldt protected by patents.
Regardless of the channel-revenue increase orredsictions, spillovers
increase the expected net benefits, which, in taenghten the likelihood of
entry.

The likelihood of embarking on a sustainability sms is affected posi-
tively by sustainability spillovers and negativély the number of companies
doing the same thing. If the spillover effect eed® the competition effect,
we expect to obtain positive and significant caétints. However, strategic
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interactions among companies create an upward arabthe overall effect
will be a combination of the upward biases frons thource and the positive
effect of spillovers and the negative effect duthtocompetition.

3. The Estimation Framework

Sustainability decisions are strategic decisioas thay be conceptualized
in alternative ways. On the one hand, we can moai®panies’ sustainability
decisions as the level of investment put into soahality activities. On the
other hand, we can model businesses’ sustainabiéitisions as a discrete
choice— whether they decide to invest in sustalitglar not.

There is a great deal of literature on empiricdustrial organization that
develops and estimates the effect of competitiomarket entry (Bresnahan and
Reiss, 1991a, 1991b). As stated by Draganska €Q)8), the interrelatedness
of corporate decisions and the game theoreticaireadf the framework
complicate the discrete-choice estimation. The nsaimcern in this literature
is to find innovative ways to account for the idgpendency of the decisions.
If not accounted for, the estimation will not captihe effect of competition
due to this inherent endogeneity.

Researchers developed an equilibrium modeling fwarie to overcome
this problem. Since the decisions are related énsthategic environment, one
way to account for the effect of completion is todal the entry game directly
and estimate the empirical counterparts of the ¢mateoretical solutions.
The nested fixed-point method has been used irestiemation of discrete-
choice models in the context of static games (sag, Seim 2006; Orhun
2013). However, the key econometric problem ig thare is at least one
fixed point (equilibrium), which has to be solvedeach iteration of the like-
lihood estimation. Moreover, if there is more tlae fixed point, an equilib-
rium-selection rule has to be prescribed. Due ¢octtmputational cost of the
nested fixed-point algorithm, alternative methodsehbeen developed, such
as the two-step approach of Hotz and Miller (1928) Bajari et al. (2010).

Another approach that would help us estimate tifiecebf competition,
yet does not require modeling of the equilibriunoicks, is the IV approach.
Our model is a Probit regression model with theliftood of entry into the
sustainability market as the dependent variabletia@shumber of competitors
in the sustainability market along with a set ohtrols as the explanatory
variables. This model is first estimated with theld® model and then with a
Probit model combined with continuous endogenogsessors, using market
size as an instrument for the number of firms. Omith the second method
do we control for the endogeneity in the relatiopsiComparing with the
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potentially biased Probit estimates, we highligh$gble mechanisms through
which endogeneity works and discuss how IV estiomatiorrects for this bias.

3.1. Market entry

Since companies are assumed to be rational decrsagers, in each period
they make sustainability decisions, which maxintfegr expected net benefits.
If the sustainability decisions are defined as ioomus sustainability invest-
ments, w; for companyi, then the set of all possible decisions of the focal
company and competitors becomes infinitely big, tiredestimation becomes
computationally costly. Thus, we develop the follmyvdiscrete-choice model
where each player simultaneously chooses an actjer{0,1}.

X = (1)
0 otherwise,

We assume that there are a finite number of comepaiiplayers);
N={1,..,i..,n}. Letxy = (x4, ..., x;, ..., x, ) denote the vector of actions
taken by all players. Playérchooses an actiom; by taking the actions of
competitors into accountry;; = (xy, ..., X;_1 Xi+1, ..., X, ) denotes the vec-
tor of actions for all players, excluding player

Let S; = (sq,.....,S;) denote the vector df state variables for player
ands; € S; denote thd™ state variable for player The state variables in
S; may include variables such as firm size, firm dgeerage, R&D intensity,
and advertising activity as well as past sustalitgliecisions of the players,
which are the variables that may affect the curdatision on sustainability
besides the strategic interactigh= (S, ....., S,;) denotes the vector of state
variables for alln playersd is a (nx1) vector of parameters measuring the
impact ofS on the expected total net benefit.

Playeri’s problem is to maximize the expected net bensfitgject to the
competitors’ actions in each period, whereas théeaeefit function of entering
into the sustainability market subject to the cotitpes’ sustainability deci-
sions is composed of two parts. In the first temn(d), 9 measures the influ-
ence of state variabl&on the total net benefit;(x;, xy/; , §)-—the condi-

5 In this model, a company is considered an enirda the sustainability market if; > 0.

The model can be extended to companies that hagle mudbstantial investments to enter the
sustainability market. Then a company will be cdagd an entrant if its sustainability in-
vestmentsv; exceed a threshold value.
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tions that lead the company to adopt sustainabiithile the termy captures
the influence of other companies’ choices on theyatecision.

n
i (x0 X1, $:9) = IS’ + 6(2 1{x; = 1}) ify, =1

i]
0 ifx; = 0 (2)

Even though we are not going to model the equilibrchoice strategies
of the firm directly in this papérit is essential that we explain the economic
environment of industry participants, as well as itterdependency of their
decisions, to illustrate the inherent endogenditythe estimation, a measure
for thex; along with the competitive environment and theveht state vari-
ables should be carefully constructed.

3.2. Evidence for Causality

In the study of discrete choices, the type-l extraralue distribution has
common applications behavior due to its analytralpertie5 and empirical
implication§ (McFadden, 1984):

exp(9S’ + SZ#}-Pj(xj =1|s))
1+ exp((9S' + 6 Xi»; Pi(x = 1|5))

Pi(x; =118) = = 1;(9, 6, P;(118), vj).

where the statistical reaction functidi(9,8,P;(1|S),vj) orders the
probability of different actions according to thexpected net benefits. Since
the dependent variable “entry into the sustaingbiharket” takes only two
values, ‘1’'and ‘0,” which represent the outcomegest/not invest in sustaina-
bility initiatives, we assume that the net benefitene from a binary logit
model, where the probability of a particular outeois determined as follows:

Pi(xi = 1) = Fi (19Sl + 6E(xN/l~| SN/L))

Pl-(xl- = 0) =1- Fi (1951 + 5E(xN/i| SN/L)) (4)

The Probit model does not indicate a causal relstijp. In other words,
we do not observe the likelihood of a corporatioteeng the sustainability
market, if, all else being equal, N+1 companies pet®@ in the sustainability

6
7

This is a topic of another paper. See Soytas €2017).

The limiting distributions for the minimum or theaximum of a very large collection of
random observations from the same arbitrary digioh can only be described by generalized
extreme-value distribution models —specificallye tBumbel, Fréchet, and Weibull distri-
butions, also known as type I, I, and Il extremadue distributions.

The difference of two type-l extreme-value digitdd variables follows a logistic distribu-
tion, of which the logit function is the quantilgniction.
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market instead of N companies. Instead, what isbéek is an association
between the number of competitors and the likethobentry into the sus-
tainability market. The IV approach at least caadpice the initial reduced-
form evidence about the direction and the signifteaof competition in shaping
the strategic investment decisions in the sustdityamarket. An instrument

is used to identify the effect of competition (nwemlof firms at a particular
time in the market) on the market-entry probabitifthe focal company. The
exclusion restriction here is that the instrumdfecis the entry decision of
the competitors independent of the strategic mofiveother words, compa-
nies react to the level of the instrument, withocohsidering how their com-
petitors will react to that level. Then, the effetcompetition with this IV

estimation should tell us the sign and the mageitoidthe effect of competi-
tion, possibly accounting for some of the endoggrmming from the inter-

dependency of the decisidns

4. Data and Variables
4.1. Data

We have collected annual company data on corpaa&inability and
corporate financial performance for the years 180914. We used social-
performance ratings from the MSCI KLD 400 Socialldr database as the
sustainability measuré’? The MSCI KLD 400 Social Index considers large,
mid-, and small cap companies in the MSCI US IMldr. It excludes those
that are involved in sectors such as Nuclear Pdlisyacco, Alcohol, Gambling,
Military Weapons, Civilian Firearms, and Adult Eriteenment. Ratings of the
remaining firms are based on their strengths aidrés (concerns) in seven
categories: Community (Com-), Corporate Governa¢gov-), Diversity
(Div-), Employee Relations (Emp-), Environment (BpvHuman Rights
(Hum-), and Product (Pro-). Organizations were téelédrom the index if (i)
they had been struck from the MSCI USA IMI Indei), they had failed the
exclusion screens, or (iii) their ratings had falleelow minimum standards.
We obtained 40,485 firm-year observations. Morepwer extracted sustaina-
bility ratings of 4,613 companies between 1991 20it¥4.

Identification in an IV framework should be apprbad with caution. There are always
application-specific concerns. For instance, Imbams Angrist (1994) formalize the notion
that when there is heterogeneity in response, l'dsukes a Local Average Treatment Effect
(LATE). The LATE parameter is consistently estinthtgiven that the instrument satisfies
the standard assumptions, but it consistently estisnthe desired effect only for a selected
subset of the population of firmsthose whose decisions are affected by the leveboipe-
tition, in our case, by a change in the instrument.

10" https://www.msci.com/resources/factsheets/indest_heet/msci-kld-400-social-index.pdf
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We collected company financial information from téarton Research
Data Services COMPUSTAT dataset. We focused orNdgh American
sample. We obtained 12,458 firm-year observati@xsluding companies
with revenues of less than $50 million. We extrddigtal assets, total stock-
holders’ equity, revenue, net sales, net incomd, rmaarket value for 2,371
companies between the fiscal years 1991 and 20d4of®,371 companies,
657 of them were also in the MSCI KLD 400 Socialdr data set. Thus, we
derived an unbalanced panel of 657 companies begrdars 1991-2014.

We likewise discarded those businesses with<re@& and roa> 3 so that
outliers did not contaminate the results. We furttestricted the sample by
taking out entities with leverage > 2 over the siEngeriod. We imposed the
time limitation (1999-2014) to ensure the contigudf the time series.
Furthermore, we cast out corporations that hadmaviered the sustainability
market as well as those that had entered it eveay for the observed time
period, so that there would be variation in termerary.

COMPUSTAT provides Standard Industrial Classifioat(SIC) code in-
formation on the primary line of business for eéicm. Since sustainability
initiatives are industry specific, a comparisorc@mpanies in different industries,
such as agriculture, forestry, and fishing, minic@jstruction, manufacturing,
wholesale trade, retail trade, finance, insuraaod, real estate and services is
not adequate. Besides sector-specific sustainapiléctices, financial institu-
tions have idiosyncratic financial reporting praes, which further compli-
cate a comparison of corporations. We confinedsamnple to manufacturers
to ensure comparability in terms of sustainabititd financial performance;
we distinguished operationalized sub-industriegddgrring to the two-digit
SIC codes.

We were left with a panel of 419 manufacturing camips over the years
1999-2014. The sample consists of 22 makers of &t kindred products
(sic 20), 3 tobacco products (sic 21), 5 textild prioducts (sic 22), 6 apparel
and other finished products made from fabrics amilar materials (sic 23), 8
lumber and wood products, except furniture (sic B4jurniture and fixtures
(sic 25), 1 paper and allied products (sic 26)ridting, publishing, and allied
industries (sic 27), 84 chemicals and allied prdslsic 28), 12 petroleum
refining and related industries (sic 29), 10 rubfed miscellaneous plastics
products (sic 30), 4 leather and leather prodwsits31), 7 stone, clay, glass,
and concrete products (sic 32), 18 primary met@distries (sic 33), 17 fabri-
cated metal products, except machinery and trategmr equipment (sic 34),
55 industrial and commercial machinery and competgripment (sic 35), 62
electronic and other electrical equipment and corepts, except computer
equipment (sic 36), 29 transportation equipment &), 50 measuring,
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analyzing, and controlling instruments (sic 38)J &miscellaneous manufac-
turing industries (sic 39). Since the data for ithdependent and dependent
variables are collected from two completely diffégresources, common-

method bias does not affect the analysis.

4.2. Variables

We need to evaluate the influence of competiticsh gwillover on the like-
lihood of a manufacturer’s entering the sustainigbmarket. We assume that
any companies that are graded by the MSCI KLD 46€i&b Index have de-
cided to enter the sustainability market and coest@a binary variable, which
is denoted asntryand is the empirical equivalent of.

Since not all sustainability initiatives are indedent of industry charac-
teristics, we can deduce that the competition leegharding sustainability
might be influenced indirectly by the competiti@vél in the goods and/or
services market. We operationalize the sustaimalmbmpetition as the num-
ber of companies in the MSCI KLD 400 Social Index& given industry and
year, whereas the company itself is excluded. Wwtdethe variable asum-
ber_of_competitorswhich corresponds taxy,; in the empirical model pre-

sented in 3.1.

Since past sustainability decisions, firm sizeaficial performance, R&D
intensity, and advertising expenditures can affieetsustainability decisions,
we consider them as control variables. These covairiables are the empiri-
cal counterpart of the set kfstate variables; = (sq, .....,s¢), Vi =1, ..., n.
We incorporate past years’ sustainability decisiamng denote the variable as
past_entry Furthermore, we control whether or not a companters the
sustainability market for the first time. We dendbte related variable as
first_time_entry.

We also include company size into the analysis @n#ol variable. To be
able to compare producers in labor-intensive versagital/technology-
intensive industries, we consider the variableswahber of employees and
total assets in millions of dollars. Due to missuadues in the data, adding the
control variable consisting of the natural logaritbf the number of employees
into the analysis decreases the sample size arglrdiemprove model fit.
Thus, we omit this control variable from the firedalysis. Since the total
assets are skewed to the right, we use the ndagatithm and denote the
variable agn_asset

As stated before, there is a reciprocal relatigndfgtween sustainability
activity and financial performance. While RBV andleholder theory posit
that sustainability commitment affects financiakfpamance positively, the
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slack-resources theory supports the recursive ioaktip (Waddock and
Graves, 1997). Firms that financially outperforreithindustry average have
slack resources to invest in corporate sustaitglalitivities (Surroca et al.,
2010). We employ leverage, lagged leverage, returrassets, and lagged
return on assets as indicators of financial peréoree to control for financial
performance and isolate the influence of slackuesss. Leverage is the ratio
of debt to total assets, and its variable is dehasteverage Lagged leverage
is the leverage of the previous year, and its b#ias indicated asever-
age_lagl.Return on assets is the ratio of net income td &ssets, and it is
represented ava. Lagged return of assets is the return on asbéte previous
year, and its symbol ima_lagl.

Furthermore, since we aim to assess the influehcaigiainability on fi-
nancial performance from the stakeholder-theorgexstive, we isolate the
effect of advertising on stakeholder returns arauitie advertising intensity
as a control variable. The advertising intensitycasculated as the ratio of
advertising expenses to net sales.

In the context of sustainability research, RBV sgig that corporate initi-
atives in this area are intangible resources offithe promoting efficiency
and better financial performance. To isolate snatality from other intangible
resources of the corporation, we control for R&Bemsity, as an intangible
resource. R&D intensity is calculated as the rafidR&D expenses to net
sales. Due to missing values in the data, our gdttie control variables of
advertising intensity and R&D intensity into thealysis decreases the sample
size. Furthermore, it does little to improve thedalofit. Since qualitatively
similar results were found for this data set, wendbreport them in the interest
of brevity and exclude the control variables of extiging intensity and R&D
intensity from the final analysis, reported in $S&tt.

5. Results and Discussion

Table 1 displays the summary statistics for entitp ithe sustainability
market éntry), past entry into the sustainability markeagt_entry, first-time
entry into the sustainability markefirét_time_entry, financial performance
(roa, leverag® one-year lagged financial performana®a( lagl, lever-
age_lag), firm size (n_asset, market share of the companydrketsharg
and market size of the industrptal_market_revengeAbout 52.79% of the
companies in our dataset are identified as havimgsted in sustainability at
least once between 1999 and 2014. Some 37.83% afatmpanies are first-
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time entrants into the sustainability market. Tlerage roa is -0.1167%
The average market share in the data is 0.169ndination of the market

being highly fragmented. We can infer that thea&nability market is a highly
competitive market.

Table 1. Summary Statistics

Standard

Variable Observations Mean Deviation Min. Max.

entry 6674 0.5278693 0.4992601 0 1
past_entry 6674 0.4799221  0.4996341 0 1
first_time_entry 6674 0.3783338  0.4850078 0 0.01
roa 6674 -0.001167 0.2035407 -1.90174 0.953365
leverage 6674 0.1957615  0.1935569 0 1.862799
roa_lagl 6238 0.0002634  0.1987613 -1.88511 0.953365
leverage_lagl 6238 0.1938975 0.1914547 0 1.704765
In_asset* 6674 6.863983 2.01462 0.470628 13.08138
marketshare 6674 0.0016903  0.0064244 0 0.085924
total_market_revenue*(IV1) 6674 40.77536 9.443293 4.42899 52.91414
total_market_sales*(1V2) 6674 14.84223 0.2472014 .34878 15.12907

* Divided by 100,000
5.1. Evidence for Causality

In all the estimations in Table 2, the dependemiabée entry indicates
whether a company has entered the sustainabilitkehar not. Due to the
binary nature of the dependent variable, Probitredion is conducted in all
specifications. The explanatory varialplember_of _competitons calculated
as the number of companies that entered the sabikiiyy market, whereas
the focal company is excluded. In Model 1, we ideluhe control variables
past entry, roa, In_asset, leverage, market shiznst,time entryIn Model 2,
we control for the time-trend effects by incorpargttrend andrend’in addi-
tion to the full set of controls.

We calculatdrend as the difference between the year of observatioh a
1998. We include the variable wénd’, the squarettend, thereby allowing a
nonlinear relationship between time-trend effectd entry. In Model 3, we
run a random-effects model, since the differenc@ess companies might
have some influence on the dependent variabtey. We incorporate the full

1 The negative mean value for roa raises concernghether companies with poor financial
positions are overrepresented in our sample. Ascaousee from Table 1 in the Appendix,
the mean roa values for 2001, 2002, and 2008 agetine and substantially large. These
observations lead the mean roa to be less than thdovhole sample. In 2001-2002, there
was a recession in the US economy due to the btise @ot-com business and the 9/11 ter-
rorist attacks. The low mean roa values of 2008kmexplained by the subprime-mortgage
crisis of that year. The roa values for other yeaes mostly significantly positive. We al-
ready control for the time trends in the analysis.
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set of controls as well asend andtrend’. In this way, we control both for
individual and time-trend effects. In Model 4, westrict the sample to firms
that enter the sustainability market for the fitishe and control forroa,

In_asset, leverag@andmarket share.

Table 2. Probit Estimates of the Effect of Competibn

Model 1 Model 2 Model 3 Model 4
number_of_competitors 0.00327**  0.00888*** 0.0091% 0.00798***
[0.000251] [0.000610] [0.000624] [0.00134]
past_entry 1.037*** 1.106*** 1.030***
[0.0503] [0.0518] [0.0561]
Trend -0.234%** -0.227*** -0.0487
[0.0311] [0.0317] [0.0681]
trend2 0.00664*** 0.00644*** -0.000625
[0.00133] [0.00136] [0.00308]
Roa 0.383*** 0.339*** 0.355*** 0.0875
[0.106] [0.108] [0.118] [0.174]
Lnasset 0.149%** 0.151%** 0.168*** 0.109***
[0.0132] [0.0133] [0.0161] [0.0213]
Leverage -0.0118 -0.0256 -0.0621 -0.208
[0.106] [0.107] [0.120] [0.190]
Marketshare -12.33%** -13.23%** -13.78*** -21.73%**
[3.371] [3.409] [4.113] [7.073]
first_time_entry -0.652*** -0.728*** -0.697***
[0.0572] [0.0587] [0.0639]
Constant -1.990*** -2.013** -2.199%** -3.000***
[0.123] [0.129] [0.151] [0.178]
Fixed effects None time trend In_lelduaI & First-time entry
time trend
Log likelihood -2832.6501 -2777.4474 -2769.7992 389771
Pseudo- R 0.3863 0.3983 0.1289
Observations 6,674 6,674 6,674 2,525
Number of gvkey 419

Standard errors in brackets, ** p < 0.01, *p 98, *p < 0.1

For all specifications, we can infer that if mo@mpetitors enter the sus-
tainability market, the likelihood of the focal cpany also joining it will

increase. This finding suggests that the spill@féects exceed the competi-
tion effect. However, it is not clear whether tipdlever effects stem from the
demand or supply side. As discussed in Sectiopilowers may occur in the
form of improved stakeholder perception of the vehoidustry, where all
players in the industry then benefit from greatemend, or the implementa-
tion cost is lower for companies that imitate thesmpetitors’ sustainability
initiatives. Either way, such a firm benefits frdhe spillovers without bearing
the full cost of the investments, thus raising grebability of its getting
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involved with sustainability, compared to the likelod of its entry into a
sustainability market where no spillovers exist.

Nonetheless, this finding suggests that compam&snare likely to invest
in sustainability if they observe that their conijfpes are already doing so.
Furthermore, it follows that sustainability as “ttheng to do” over time be-
comes the norm, like any other innovation or diiugtechnology.

Matisoff (2015) claims that the sustainability beloa of industry leaders
inspire their followers to follow suit, pointing ®vidence of dissemination of
best practices across a given industry in the isiadi#ity literature. Moreover,
this finding is consistent with the business cadescribed in Gregory
Unruh’sHarvard Business Reviearticle (Unruh, 2010). He presents anecdotal
evidence of manufacturers investing in sustaingbih the wake of their
industry peers having already gone that route. nalmes industrywide sus-
tainability pressures as the green domino effecline with previous findings,
our results also support the “sustainability dissation” or “green domino
effect.” However, to measure the causal effect @hpgetition, we need to
assure that the coefficient of thember_of competitoris an unbiased esti-
mator of sustainability competition.

Considering the results in Table 2, we reason plagt financial perfor-
mance can be a key factor in the sustainabilitysitat making of a company.
To incorporate this, we repeat the same analysisnblyding the lagged
financial performance to control for the possildgarse relationship suggested
by slack-resources theory. For all specificationsTable 2, we included
one-year lagged roa and leverage and reportecethits in the Appendix. In
Table A2, we find similar results to Table 2. In 8ds 1 and 2, the coeffi-
cients of lagged roa are not significant, and far tther two specifications,
the coefficients of roa are only significant at @ level, while the coeffi-
cients of leverage are not significant in any @f $pecifications?

5.2. Correcting for Endogeneity Bias with the IV Malel

The analysis in Table 2 obviously does not indiGatsausal relationship.
In other words, we do not establish the likelihadch company entering the
sustainability market, all else being equal, if Ngddmpanies compete in that
market instead of N companies. Thus, the modelabie 2 do not provide an
indication of a causal effect of competition on #&rdry decision into the sus-

12 When we conducted the IV analysis with laggedalaigs, the results were not affected.
Thus, in the IV model specifications, we did natlimle past financial performance variables,
as they are discussed in Section 5.2.
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tainability market. Instead, what emerges is am@ason between the num-
ber of competitors and the likelihood of entry itite sustainability market.

To control for the endogeneity in the relationshig IV method can be
used. If there is an observable instrument, one dffacts the sustainability
decisions of competitors but is uncorrelated with tinobserved factor af-
fecting the sustainability decision of the focalrggany, then an IV estimator
based on this instrument will yield a consisteningste of the effect of the
number of competitors on the likelihood of enteringp the sustainability
market.

Bresnahan and Reiss (1991a, 1991b) note that nsideets highly corre-
lated with the number of firms in a market. Assugnihe number of competi-
tors in the market is fixed, an increase in theustdy size would boost the
expected revenue, which makes the entry of thd fmmapany into the mar-
ket more likely. Berry and Waldfogel (1999) use kedirsize as an instrument
for the number of firms. This IV measure, thouglguably not the ideal
instrument, still has the potential to correcttfte endogeneity in the relation-
ship (Berry and Waldfogel (1999). We employ totahrket revenuetg-
tal_market_revenyeas a measure of industry size and use it assémument.

Since the focal company makes the entry decisiowitonal on the ac-
tions of its competitors, if the unobserved fa@fiects its sustainability deci-
sion as well as those of its competitors positivéien the coefficient of the
number_of_competitonsill be upward biased.

As seen in Table 4, when the IV approach is implaes, the coefficient
of the explanatory variable, which is significabtfae 0.01 level and positive
in Model 2, becomes significant at the 0.05 leved aegative, as one would
expect in a market-entry model: the coefficientlef competition effect has a
negative sign on average. However, the endogede#yto the strategic inter-
actions leads to the upward bias in the Probitreds, and we obtain the
positive coefficients in Table 2.

In Table 3, results of the main IV specificatioe @resented, and we show
that the effect of competition is indeed negativeTable 4, we employ total
market sales (Irtotal_sale} as a measure of industry size and use it as an
instrument for the robustness of the result obthineTable 3. This estimation
is presented in column 3 in Table 4. In columnvi, restate the result with
endogeneity. In column 2, we reproduce the resultife main IV specifica-
tion for comparison. Finally, in column 4, the siieation with both instru-
ments used as Vs is presented. We see from thégdisat in all IV specifi-
cations the coefficient of the competition is nospive and significant, as the
Probit estimation suggested.
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The negative and significant relationship betweden likelihood of entry
and number of competitors indicates that the eftdatompetition exceeds
that of spillovers. The first stage of the IV esdbtes indicates a significant
association between the number of competitors lamanarket size variables.
The corresponding F-statistics are all significahigh. Also, the Wald test of
exogeneity employed for IV (1), IV (2), and IV (Byoduces 5.02, 6.93, and
8.78, respectively, for the chi-squared (1), with torresponding p-values of
0.0251, 0.0085, and 0.0030.

Table 3. Probit Model with Endogenous Regressors

Model 2 Model 2_1V1
number_of_competitors 0.00888*** -0.0165**
[0.000610] [0.00829]
past_entry 1.106*** 0.638**
[0.0518] [0.260]
Trend -0.234*** 0.736**
[0.0311] [0.305]
trend2 0.00664*** -0.0246**
[0.00133] [0.00977]
Roa 0.339*** 0.419***
[0.108] [0.0916]
Lnasset 0.151*** 0.102***
[0.0133] [0.0327]
Leverage -0.0256 -0.055
[0.107] [0.0904]
Marketshare -13.23%** -9.084**
[3.409] [3.938]
first_time_entry -0.728*** -0.706***
[0.0587] [0.100]
Constant -2.013*** -0.555
[0.129] [0.649]
Fixed effects time trend time trend
Log likelihood -2777.4474 -34962.717
Pseudo- R 0.3983
Observations 6,674 6,674

Standard errors in brackets, *** p <0.01, * p 08, *p < 0.1

The comparison of Table 4 to Table 2 verifies tkatploying num-
ber_of competitorsas the variable to control for the effect of cofitjmn
leads to upward biased results. According to CabHl. (2016), companies
have diverse motivations for adopting sustainapitiitiatives, such as moral
or value-based ones, legitimacy concerns, managaygncy-based pressures,
institutional biases, responsiveness to activéstd, strategic imperatives.

This finding reflects the tendency of companietuta to sustainability out
of market-share considerations, even though thegptmiot benefit financially
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in the short term. Thus, the decision to adoptasuesbility policies is primarily
driven by demand-side factors and is strategica Asatter of fact, Cassimnon
et al. (2016) point out that companies relying lsote the net present value
or cost-benefit approach, which ignores the strateglue of sustainability
investments, often decide not to invest into sostaility.

Table 4. IV Specifications

Model 2 Model 2 _IV1 Model 2_IV2  Model 2_IV1&2
number_of _competitors  0.00888*** -0.0165** -0.0177* -0.0194***
[0.000610] [0.00829] [0.00706] [0.00621]
past_entry 1.106*** 0.638** 0.601** 0.542*
[0.0518] [0.260] [0.233] [0.221]
Trend -0.234*** 0.736** 0.779*** 0.842%*
[0.0311] [0.305] [0.259] [0.226]
trend2 0.00664*** -0.0246** -0.0260%** -0.0280***
[0.00133] [0.00977] [0.00829] [0.00722]
Roa 0.339%*** 0.419*** 0.417** 0.411%**
[0.108] [0.0916] [0.0904] [0.0889]
Lnasset 0.151*** 0.102%** 0.0973** 0.0901***
[0.0133] [0.0327] [0.0299] [0.0287]
Leverage -0.0256 -0.055 -0.0559 -0.0573
[0.107] [0.0904] [0.0889] [0.0865]
Marketshare -13.23%** -9.084** -8.686** -8.053**
[3.409] [3.938] [3.738] [3.625]
first_time_entry -0.728*** -0.706*** -0.693*** -0.G 2%+
[0.0587] [0.100] [0.0963] [0.0973]
Constant -2.013*** -0.555 -0.462 -0.32
[0.129] [0.649] [0.573] [0.530]
Fixed effects time trend time trend time trend timemd
Log likelihood -2777.4474 -34962.717 -34960.741 950L46
Pseudo- R 0.3983
Observations 6,674 6,674 6,674 6,674

Standard errors in brackets, *** p <0.01, * p 08, *p < 0.1

Flammer (2015) finds that the value gains are lafge companies with

relatively low levels of sustainability, which irdites that the sustainability-
financial relationship is concave. She states itlhdhe initial stages of sus-
tainability, manufacturers harvest the low-hangingts. Although common
sense supports Flammer’s finding, she studies mtes that have already
pursued sustainability and committed to a minimumeshold of activity.
Likewise, we build our models on diminishing retsirftom additional sus-
tainability initiatives, but we don't agree thaitial implementation of sus-
tainability is as easy as suggested by Flammers201

We study whether companies decide to invest orAmiproposed in Sec-
tion 2, competition increases the cost of markeétyemvhile spillover effects
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decrease these costs. Since sustainability inméstisome of which require
little effort to implement, are prone to being etgily taken up by all market
participants, we would observe the effect of spéiw, if it were substantial.
Thus, the effect of competition and spilloverseasantemeasures of market
entry becomes important. We document that firsetentry into sustainability
decreases the likelihood of entry; hence, we itifiat initial sustainability

investments are costly due to competition.

The results show evidence of sustainability denisraking being a func-
tion of strategic considerations. As seen in Tdhléhe results are biased
upwards and overestimate the true relationship detwhe number of com-
petitors and the likelihood of entry, if this stgic interaction is not properly
taken into account. We document that the numberoofpetitors affects the
likelihood of entry negatively with the IV model$he empirical findings
confirm that firms might decide to invest in sustdiility to gain a competi-
tive advantage (or risk falling short of the majketthe long run, regardless
of the financial return in the short term.

6. Conclusion

Our goal was to understand how competition andstregegic and interre-
lated nature of sustainability decisions affect likelihood of sustainability
investments of companies. Similar to classical gtdal-organization re-
search, we have explored how the number of firmthénsustainability mar-
ket, outfits’ sizes, their financial positions, apdtential competitors affect
market entry.

We presented an IV estimation approach to the mibaéelincorporates the
possibility of the competitors’ actions having ampiact on the decision of the
focal company. We provided reduced-form evidenchaf estimation of an
interrelated-choice model determines the direcéowl the significance of
competition in shaping the strategic investmenidgi@as in the sustainability
market.

When strategic interaction is not accounted for fine that a higher num-
ber of competitors up the likelihood of sustainiépiinvestments. When we
control for the strategic interaction of sustaitigbithrough an instrumental
variable, the relationship between the number ofetitors and the likeli-
hood of entry into the sustainability market becemegative and significant.
We also repeat the Probit and IV Probit estimatioith lagged financial
performance measures and show that our estimagguits propagate. Thus,
the effect of strategic interactions is prominestnhpared to endogeneity arising
from reverse causality.
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We were able to provide empirical evidence thatetfiect of competition
on the likelihood of entry into the sustainabilityarket is greater than the
effect of spillover. Furthermore, this finding isore profound for the first-
time entrants. This result has substantial regnfafmlicy implications.
Government policymakers should give incentivesdw @ntrants in order to
compensate for the negative impact of competitiorihe total sustainability
outcome of the market. Future research questi@ses auch as the full maximum
likelihood estimation of the strategic interactimodef® and the formalization
of sustainability interactions in a multiperiod nebdsince investments in
sustainability are likely to have dynamic effecieiotime, which the static
model does not capture. Moreover, the decompositiolatent profits into
revenue and costs components would provide a hatigerstanding of how
strategic interactions influence sustainabilityidiens.

13 This model is developed and estimated in a conapapaper by Soyjeet al. (2017).
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Appendix

Table Al. Meanroa and MeanleverageValues Over the Years
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Year

mean(roa)

mean(leverag

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

0.001646

0.0200803
-0.0243864
-0.0421554
-0.0038984
0.0043814
0.0091688
0.0065774
0.0165807

-0.0430181

-0.0174803
0.016922
0.022011
-0.0021923
0.0071749
0.0098839

0.2136563
0.2161479
0.2248794
0.2227454
0.1999115
0.1872487
0.1835304
0.183802

0.1812367
0.1956679
0.1718536
0.1691612
0.1813711
0.190307

0.1962101
0.2142258

e)

45
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Table A2. Probit Estimates of the Effect of Competion (with
Lagged Financial Measures)

ModelAl ModelA2 ModelA3 ModelA4
number_of competitors 0.00397*** 0.00916*** 0.0095% 0.0127***
[0.000278] [0.000626] [0.000645] [0.00153]
past_entry 1.203*** 1.239%*** 1.152%**
[0.0528] [0.0535] [0.0577]
trend -0.248*** -0.240%** -0.446%**
[0.0371] [0.0381] [0.0908]
trend2 0.00758**  0.00737*** 0.0173***
[0.00160] [0.00164] [0.00411]
roa 0.304** 0.248* 0.274* -0.115
[0.143] [0.144] [0.151] [0.222]
roa_lagl 0.178 0.229 0.281* 0.412*
[0.141] [0.141] [0.148] [0.233]
Inasset 0.139*** 0.140*** 0.161** 0.101***
[0.0136] [0.0138] [0.0173] [0.0222]
leverage -0.147 -0.086 -0.0992 -0.137
[0.229] [0.232] [0.240] [0.384]
leverage lagl 0.169 0.0917 0.0623 -0.0682
[0.226] [0.229] [0.236] [0.372]
Marketshare -13.61%* % -14.27%** -15.48*** -22.30%**
[3.450] [3.493] [4.469] [7.391]
first_time_entry -0.390*** -0.495%** -0.438***
[0.0610] [0.0626] [0.0701]
Constant -2.284**x 2 1] 2% -2.364*** -2.310***
[0.133] [0.149] [0.175] [0.199]
Fixed effects None time trenquw'dual& first time entry
time trend
Log likelihood -2705.0433  -2658.363 -2646.7411 -83417
Pseudo- R 0.3693 0.3802 0.1087
Observations 6,238 6,238 6,238 2,164
Number of gvkey 419
Standard errors in brackets, *** p<0.01, ** p<0.05<0.1



