A SIMULATION MODEL FOR CORPORATE SUSTAINABILITY PERFORMANCES.

MOTIVATED SEARCH, SURVIVAL ABILITY AND LEARNING FEEDBACK.

ABSTRACT

Relying on computer simulation and a contingengyre@ach, we analyze the conditions leading firms
to implement robust sustainability programs thatildaultimately benefit society. We ask two question
Under what conditions would a firm implement susahility programs? What would explain difference
in sustainability performances in a populationiains? To answer these questions, we develop a forma
model that captures differences in firms’ sustailigborientation (economic, legitimacy seeking and
ethical orientations), organizational inertia andmabilities. We differentiate sustainability initilzes

on three performance dimensions (economic ret@gitimacy, and social and environmental value
creation) and on their complexity. We found thatlemstandard macroeconomic conditions firms
employing simultaneously economic and ethical gatenot these drivers in isolation, tend to actgev
stronger sustainability performances. We also fotlnedrelationship between sustainability orientatio
and sustainability performances to be mediated)liliel extent to which markets reward firms for abci
and environmental value creation 2) the extenth@tvcompanies are able to turn their intentionalit
into actions. Three mechanisms explain the res(ijsmotivated search, that is the motives that
influence individual firms in selecting initiativegii) survival ability of firms in competitive
environments;(iii) feedback among initiative imp&eration, competence building and motivated
search.

INTRODUCTION
In this paper we focus on the conditions leadimmgi to implementobust sustainability programs
which we define as programs that would ultimatedpdfit society and or the environment. We ask two
questions: First, under what conditions would fiimglement strong sustainability programs? Second,
what would explain difference in sustainability feemances in a population of firms over time? In
order to answering these questions and develop#ligrpnary theoretical insights, we rely on compute
simulation. Simulation is particularly useful f@search involving longitudinal and process phen@men
such as ours. The longitudinal and complex natéitbevinteraction among firms’ attitudes, available
strategic initiatives and environmental constraimikes deriving its implications fairly ambiguous.
Also, simulation is useful when received theoréticsights are sufficient for building a modeéi. this
case, computer simulation supports the rigorouemgion of theoretical hypotheses and theoretical
insights that are internally robust. This articidat of predictions increases the points of contacts
between the theoretical propositions concerningraricocesses and the aggregate empirical data
collected. To capture the emergence, the diffuaiwth the robustness of firms’ sustainable strategies
we used an agent-based model (Axelrod, 1984). ABaséd models preserve heterogeneity and

individual attributes. They simulate actions artegiiactions of autonomous individual entities anitdou



on the hypothesis that the behavior of social systean be modeled and understood as evolving out of
interacting autonomous learning agents. Our agaséd model simulates firms’ individual micro-
processes of strategic initiatives’ selection aadriing. Building on the received literature inpmate
sustainability and environmental strategies we libgva formal model that captures differences im&r
sustainability orientation (economic, legitimacgkieg and ethical orientations), organizationattiae
and sustainability related capabilities. We underdta sustainability program as a portfolio of
sustainability initiatives, and differentiate thagtér with respect to two criteria: first, on thasks of
three performance dimensions (economic returntitegcy, and social and environmental value
creation) and, second, on the basis of their coxitgléor the firm implementing them. We found that
under standard macroeconomic conditions firms ewipdp simultaneously economic and ethical
criteria, not these drivers in isolation, tend thiave stronger sustainability performances. Howeve
we also found the relationship between sustairghilientation and sustainability performancesédo b
mediated by 1) the extent to which society and etarkewards firms for social and environmental ®alu
creation and 2) the extent to which companies hieta turn their intentionality into coherent acts
rather than falling victims to organizational inartin particular, in resource constrained envirentn

in which the economic return from sustainabilititiatives is more ambiguous, only firms with strong
economic motivation manage to create social andr@mwental value. Ethically oriented firms face
challenged within these environments. Only in mgeift environments, firms with a predominant
ethical motivation, develop robust programs. lueshell, our study suggests that for firms to immet
strong sustainability programs, both economic athical criteria should be employed. Three
mechanisms explain the results. i) firms selectibsustainability initiatives, ii) survival (firmability

to profit from sustainability as a function of theelection criteria and the environmental munifice)

and iii) learning mechanisms associated with theglexity of initiatives selected. This paper pratee
as it follows. We offer a review of the literatumed highlight theoretical insights which are foutnaizal

to answer the research questions put forth in $higly. Building on such insights we propose a
conceptual model for corporate sustainability respaeness (e.g., see Bansal & Roth, 2000), which
includes two types of agents: firms and sustaiitghititiatives. This model is used to run a didere
event simulation which is offered for the analysisour research questions. The results are analyzed

and discussed and avenues for future refinemeriteahodel are identified.

LITERATURE REVIEW: SUSTAINABIITY ORIENTATION AND SUSTAINABILITY
INITIATIVES

CS is generally defined as the corporate sectardribution to achieving the vision depicted in the
notion of Sustainable Development (SD) (Bansal 5208Ithough initially considered a synonym of
‘green business’, CS has become a broader notatratbo considers firms’ activities beyond the ‘eco
efficiency’ paradigm (Gladwin, Krause & Kennely, 98 Pfeffer, 2010), and involves the simultaneous

consideration of their performance along economitjironmental and social dimensions (Berry &
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Rondinelli, 1998; Bansal, 2005) - the elements mgkip what has come to be called the ‘Triple Bottom
Line’ (Elkington, 1998). Interest in sustainabilitgnd particularly in the managerial notion of Ofs
virtually exploded in recent years. As a conseqegetite literature in corporate sustainability isvno
vast and characterized by several research sulmstrésee Etzion, 2007; Sharma & Starik, 2002; IStari
Sharma, Egri, & Buch, 2005 for overviews of thergture in CS). In the sections that follow, weepff

a review of the sustainability literature which @ises on clarifying two key theoretical insights e¥hi
are foundational to the purposes of this studgtFiompanies differ in their approaches to suataiity

and in their sustainability orientations. Thesequasi genetic organizational traits that can b&jgain
why companies facing similar conditions within thekternal environments differ in terms of their
sustainability performances. Second, given marnkietrealities and imperfect information, firms ax n
necessarily rewarded economic profits or grantayititeacy for social and environmental value
creation. Symmetrically, firms with a negative sdc@nd environmental impact are not necessarily
sanctioned by their stakeholders (Crilly, Zollo dtansen, 2012). Thus, initiatives that are goodhfro

a sustainability standpoint are not necessarilfitaide for firms and viceversa.

Sustainability Orientation

Inspired by insights from the organizational semseking literature, a research stream has focused on
understanding the nature of the mechanisms atitiggbound of the emergence of different orientation
toward sustainability. Pressured by the forcesased by diverse constituencies, managers engage in
formal and informal sense making and develop cognand linguistic schema and frames (Basu and
Palazzo, 2008). The latter may include motivesustasnability, which is how companies justify their
engagement in sustainability, as a surface maatfest The result of these organizationally embedde
processes is shared understanding articulatingvélyethe engagement in sustainability is understood
(Bansal and Roth, 2000). Overall, this line of imgwffers two fundamental insights. First, whiknse
making is an ongoing process within organizati@mge shared understanding is agreed upon, it tends
to be somehow stable. This is an important insighdéuggests that how the company view and justifies
its involvement in society can be taken as a ptediaf social and environmental responsiveness (see
Bansal & Roth, 2000). Second, the emerging nagatimental models and frames that underlie
organizational sense-making influence, in turn,rtfemagerial decision making process by specifying
what types of actions are appropriate and howrty cait them. For example, in a study of oil compan
and auto manufacturers, Bansal and Roth (2000)dfthat firms driven by the desire to improve the
appropriateness of their actions within an esthblisset of regulations, norms, values, or belieé&e
focused on the stakeholders most influential insgribing or articulating legitimacy concerns.
However, stakeholder engagement was different mpamies characterized by different sustainability
orientation, such as in companies viewing sustdihahs an opportunity for profits, or in compasie
driven by normative and moral concerns. In a nditsheguistic and cognitive frames subtending a

sustainability orientation have a performative fio, in that they shape modes of corporate behavio
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as it related to sustainability. Building on thessights, we introduce the notion of sustainability
orientation (SO) and formally define it as the uhygeg paradigmatic view that stems at the backgtbu

of how a company implicitly understands and artateithe nature of its responsibility toward society
Sustainability Initiatives: profitability, legitimacy and sustainability performances

Building on evidence that companies approach swatdity employing different strategies, several
studies have attempted to categorize companiesdicgdo the nature of their strategic approacbes t
sustainability. For example, Van Bommel (2011)idgishes among four types of strategies: resign
strategy, defensive strategy, and offensive styategsign strategy is adopted by organizations fwhic
decide not to begin the implementation of sustdlitgb A defensive strategy is adopted by
organizations that, albeit accepting an engagenrergustainability, adopt a strategy which is
instrumental to reduce sustainability related ttsesnd risks, such as sanctions, reputation issues,
customers boycotts or the risks stemming from emwirental regulation. In contrast, offensive
strategies are adopted by organizations, which segkofit from sustainability. In a similar view,
Sharma and Vredenburg (1998) distinguish betweeaqgtive and reactive strategies. They studied the
oil and gas industry and found that “managers actige companies were unable to associate their
corporate environmental responsiveness strategilbsny positive organizational outcomes other than
lower liabilities due to reduction in risk of envirmental accidents” (735). On the contrary, margager
in proactive companies “perceived a number of cditipe benefits emerging from their environmental
response. These included, lower costs of procéspets/products, innovations in
processes/products/operating systems, improved @i reputation, and relationships with a wide
range of stakeholders” (Sharma & Vredenburg, 1938). Overall this stream of research focuses on
the identification of general, high level, sustdility strategies and attempts to classify compsinie
according to broad archetypes. At higher levelrahglarity, students of CS have suggested thasfirm
engage in sustainability by selecting and implemngrdifferent types of sustainability related iattves
(Hess & Warren, 2008). Building on prior literatuwee define a sustainability initiative (SI) agesific
action or set of actions related to generic suaghaiity issues. According to a Triple Bottom Lineew

of corporate sustainability, SIs and sustainabigues are related to the economic, environmeastal
well as social dimensions of corporate performa&samples of sustainability initiatives relatedhe
environmental domain include cutting pollution athe use of material and energy resources or
preserving biodiversity. Sls also comprise actitias would improve the economic sustainabilityredf t
firm, such as mechanisms to reduce financial tslavoid conflict of interest or improve transpargn

of economic transactions, or to prevent corruptiod bribery. They finally include initiatives primilg
pertaining to the social domain of CS, such as Mifekoalance programs, gender-equality programs,
health related benefits for employees and the lestainability initiatives need not to be directed
toward the firm, but could be external to it. Exdespof the latter include philanthropy, political

lobbying and community involvement initiatives. Amportant, albeit overlooked, opportunity for
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categorizing Sls is represented by the considerakiat, viewed from the point of view of them firms
implementing them, Sis differ in their performammeential along three dimensions: Profitability, (p)
Legitimacy (r), and contribution to Sustainabil{tg). Profitability identifies the potential of a$ ®
strengthen the competitive position of the firmr Bxample lowering costs, introducing valuable
innovations or new products, opening access to mevkets. Legitimacy is the potential of a Sl to
provide the firm with legitimacy, within a systerhamcially constructed norms and rules of (corpayrat
behavior. Sustainability is the potential of thgtidive to contribute solving environmental anctisd
problems. This categorization of sustainabilitytiatives is important for two reasons. First, it is
theoretically meaningful. As we try to illustrate this paper it has the potential to help explaia t
emergence of sustainability performance patternd differences in sustainability performances
according to selection mechanisms, thus providingraalytical link between firms SOs, strategies and
performances. Second, it is coherent with theaktitsights on the functioning of real markets.iAs
is clarified in the next session these insightsaitical to help explain why often the performance
dimensions of sustainability initiatives — profitiity, legitimacy and social and environmental valu

creation - are often not aligned and, in some ht&s, can even be orthogonal.

A PRELIMINARY MODEL

Three addition key theoretical features are indaluitheour proposed model. First, the extent to which
intentionality (as captured by a firm SO) is trast into coherent courses of action depends msfir
internal coalition's ability to overcome organizatal inertia. SO does not necessarily imply actione
organizational politics, dominant logics (Prahaladd Bettis, 1986), bounded rationality and
neighborhood search (Cyert and March, 1963), asttelto exploit core capabilities (Leonard-Barton,
1992) may bias motives in selection activity sa théiative selection is motivated but looks lilaa
organizational truce (Nelson and Winter, 1982) al,wn which orientation is blended with the aiofs
different organizational coalitions. In other wagrdsganizational inertia mediates the relationship
between SO and the implementation of differentanability initiatives. Thus, we assume that irtitia
implementation follows frommotivated selectignthis latter being influenced both by motives and
organizational rigidities. Second, as a consequehieplementing initiatives of different naturé@nhs
learn (or fail to do so). We contend that this aspe critical in understanding firms’ sustainatyili
performances and the emergence of differentiabsaility performance patterns among firms over
time. We thus included a learning feedback in oodeh, which captures the process of learning by
doing. More specifically, initiatives implementatitriggers a process of competence building, #tied
influencing motivated search by modifying the featuof a firm's skill endowment. Third, the extent

to which firms sustainability programs are profl@gkdepends on average macroeconomic conditions



and the extent to which markets and society rewi@mts for social and environmental value creation.
In order to capture this idea we introduced théomodf environmental munificence (EM), and model it
as the ration between the average return from ifiative and the average cost of an initiative hie t
system. Thus, EM allows capturing different maccor@mic scenarios defining the average
profitability from a sustainability initiativdn other wordswe can observe sustainability performances
only in firms that survive their competitive enumoent. There is no prize for ethical firms that aoe
economically viable. Overall in our model the relaship between SO and sustainability performances
is mediated by 1) environmental munificence (EMjtthffects a firm’survival ability, 2) the extent to
which companies can turn their intentionality imittions versus ending up selecting initiatives Wwhic

are similar to what they have already being doimthe pasty). (Figure 1).

METHOD

The longitudinal and path-dependent nature of dtiite selection dynamics makes deriving its
implications ambiguous. It is difficult to explieahow the processes unfold over time in differgttiail
conditions to yield different aggregate resultse Tinfolding of these processes can be observed,
however, in a computer simulation (Davis, Eisenh&@ingham, 2007). To explore the non-obvious
unfolding patterns of initiative selection we relien an Agent-Based Model (ABM). Agent-Based
Models are an emerging paradigm within the soci@rees and, more specifically, in management and
organization science (Macal & North, 2010: Aggan&ibgelkow, & Singh, 2011; Gavetti, Levinthal
& Rivkin, 2005). The ABM methodology has the adwagd of allowing modeling very complex systems
with relatively simple mathematical and logicaustures (e.g. see Daws al.,2007). In addition it is
particularly suited to model adaptation occurritgough evolutionary processes (e.g., variation-
selection-retention or experiential learning) (Ba&isenhardt & Bingham, 2009) and to describe how
such processes affect the evolution of differempois over time. Here the ABM is used because of ou
interest in gaining insights on the emergence sfesy behavior form lower level heterogeneity among
agents and interaction dynamics. In an ABM, thespaf the simulation model are represented by
interacting agents, each one made by some spattificutes. During the simulation lifespan eachrge
in the simulation produces a series of changesansimulation state, which is called an event. The
model here proposed allows expressing formally (maationally) a number of hypotheses about
potential initiative selection processes that meguo in organizations but in a stylised and exdueta
manner such that experiments can be performeddiacéethe consequences of those hypotheses when
they are combined in complex, adaptive systemsthaiefore purposefully present a simplified model
in which we hope to capture the kinds of compleraiyics in which we are interested. In order to

develop our simulation study, we implemented oudeh@n top of a Discrete Event Simulation (DES)



(Fujimoto, 2000) engine (called GAIA/ARTIS)Thus, technically, our model maintains all thgi¢gpl
features of an Agent-Based Model (simulates actimiasinteractions of autonomous individual entjties
but is extremely powerful because the GAIA/ARTIQjiee makes use of a more advanced approach to
simulation which is based on Parallel And DistrdmiSimulation (PADS) [5]. Whereas in a traditional
simulation (i.e. a monolithic simulation), a singlecessing unit (i.e. CPU) is in charge of caltota
values of variables, in the case of PADS the sitrarlanodel state is shared among different proogssi
units connected by a computer network. With PAD&ugation, it is possible to both build very complex
models, and experiment models’ scalability withaagé number of agents. Typical protocols of
experiments with Agent-Based Models consider ageptilations that range from 100 to 10,000 (Macy
& Skvoretz, 1998; Hanaki, Peterhans| & Dodds & Wg2007; Deffuant, Huet, & Amblard, 2005) while
we experiment with populations in the range 100,0@®M0,000 and obtain simulation results in a
shorter time (than with a monolithic simulationhig feature is particularly important in relatioipsto

the study of emergent properties, i.e. behavidnalacteristics of the system which emerge over time
because of the properties of the parts formingttstem and their complex interdependencies. System
wise emergent properties are often observed ongnvehminimal cardinality is guaranteed (i.e., large
populations of agents). However, this requirememplies extremely heavy calculations, often not
implementable relying on monolithic approaches mgnon commercial off-the-shelves (COTS)
hardware. The architecture of our model allowsIkésg this issue, without having to oversimplifyeth
model. In a similar way this approach allows fa #xploration of very large number of configuration
of the system, and to increase the statistical pofvhe model (with Montecarlo Simulations). Fiyal
this approach allows reducing simulation executiore improving researchers’ ability to efficiently
execute very high numbers of simulations when perifag sensitivity analysis.

Modelling Agents

Our simulation model includes two types of agefitisis and sustainability initiatives. These differ

along a constellation of attributes, which we diégcm the next paragraphs.

Agent Firms

We model a heterogeneous population of firms whterdin their beliefs and values concerning
sustainability and the level of capabilities anslogrces available. Thus, each firm is characteliged
three types of attributes: i) a sustainability otédion (SO) ii) a skill endowment (SE) and iiijesource
budget (RB). In each of theperiods the firm is confronted with choices concerning theesdbn (and
implementation) of sustainability initiatives ($1pm a set of possible alternatives. At the begigrihe

n firms are identical and differ only in terms ofeth sustainability orientation (SO). We therefore

1 Parallel and Distributed Simulation (PADS) Resedgcbup.http:/pads.cs.unibo.it



modeled Most Similar Systems (MSS) (i.e. systerasdhe identical and differ only along a limited se
of variables) with the goal of isolating our pher@mmn of interest, i.e. the relationship between
motivational forces, firms behavior and sustairigbperformances, from competing explanations and
confounding factors. For example, because we arentevested in industry level explanations of the
differences in sustainability performances amommgi (e.g. see Etzion, 2007 for a review on the
influence of industry factors on firm environmendgtiategies and performances), we assume that firms
operate in the same industry. Similarly we assumag dre identical with respect to initial budget an
resources, even if these attributes change duniegitulation as a function of learning mechanisms
and investment decisions. Building on the receilisgtature, we model a firm’'s sustainability
orientation (SO) as a vector of three attributgwasenting the relative importance of (endogenous)
motivational forces for sustainability. Thus eaicinfis characterized by vector SQ;(E; ETH)) where

Ei representshe (relative) importance of economic motivatiomripetitiveness) for firm, L the
legitimacy motivation (legitimation) and ETthe ethical motivation (ethics). Because motivesl t®

be mixed, we model each motivational force (witBiD) as a number ranging from 0 to 1, withE;

+ ETH = 1. Accordingly, SO captures the relative impoctof different motivational forces. In other
words, our conceptualization stresses qualitatigghér than quantitative) differences along firn@, S
pointing to ‘differences in kind’ (on the basistbe nature of a firm’s motivational structure). Wit

this conceptualization of SO, there are infinitgidally possible combinations of motivational fasce
leading to infinite types of firms (as differentdtin terms of their motivational structure). Howev
with dichotomous values, i.e., each motivationatédbeing either 1 or 0, there are 8 logically pues
combinations of motivational categories identifyi®@dypes of firms. This set offers a parsimonious,
albeit theoretically meaningful, categorizationtbé population of firms that nonetheless preserves
some of the richness and heterogeneity of orgaaimdtapproaches to sustainability (Table 1). After
dropping the category characterized by all zerosézh one of the motivational variables, which is
non-theoretically relevant, we identified 7 typesfions, 3 with a dominant motivation, 3 with a

combination of two motivational forces and 1 witiddnced motivational variables (See Table 1).

These ideal types were used to run and analyzeahdael.

The second characteristic of firms is represenyeal firm’s skills endowment (SE). Consistent witle t
knowledge base view of the firm (Grant, 1996), wederstand SE as a set of heterogeneous resources
and capabilities, overall representing the knowhioat enables organizations to reliably perform and
extend its characteristic output actions (Collir#294). Examples of capabilities include i) skiguired

to acquire and make efficient use of physical assetd technologies, ii) human resources and

organizational capabilities, which include cultucemmitment, and capabilities for integration and
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communication, and iii) the intangible resourcegegutation and political acumen (Russo & Fouts,
1998). To capture heterogeneity, we model SE ampdw features, each assuming values in the range
[0,1] (e.q.,[0][1][0.3][0][0.5][0][0.6][0.8][0][0.1)). This is consistent with the notion that capidibs are
heterogeneous and that can vary in degrees as ficmenulate experience (Zollo & Winter, 2002).
Finally the selection and implementation of a Suastaility initiative is subject to resource congtta.

We captured resources constraints through a bByethich represents firms’ uncommitted resources
which can be easily mobilized by the firm for implenting the target initiative. When an organization
looks to select initiatives, it takes the most priedd initiative and confronts the costs of implatirg

it with the budget available. If the budget is g&int, the initiative is implemented and the budge

reduced accordingly. If the resources availabtbedirm are not sufficient the firms skips to gexond

Modeling agents: Sustainability I nitiatives

The second class of agents in our model is repredday sustainability initiatives (SlI). We define a
sustainability initiative as any action or set ofiens that the firm is performing related to susdaility
issued. Taken together sustainability initiatives defthe sustainability landscape (SL). Similarly to
others (Davit al, 2009), we modeled the SL as a flow of heterogessastainability initiatives, each
characterized by two sets of attributes: compleaitg expected performanées

We modeled complexity as the number and amourkilié sequired for successful implementation of
the initiative. Complexity increases the cost ghtaaing an opportunity because organizations lagkin
the relative capabilities have to engage in som® faf experimentation, learning, and other actgti
which are costly. Complexity was operationalizecagctor of 10 attributes, each assuming values in
the range [0,1] (e.g.,[0.3][0][0.4][0][0.5][O][0.A).8][O][1]). Viewing performance of Sls from the
perspective of the firm selecting them, and coasity with our discussion of the performance po&nt

of different Sls, we modeled performances as atetagon of three attributes, each identifying a
distinct performance dimension: Profitability (plegitimacy (r) and Sustainability (s). Each
performance dimension was operationalized as antgaber in the range [0,10]. Our conceptualization
of performances of sustainability initiatives rests some important assumptions. First, we do not
address indirect effects and interdependencies gntlom three performance dimensions but only

consider direct effects. For example, we do notsitar the effect of improved reputation on

2 Note: we purposefully use this definition becaitss neutral with respect to the nature of the inaiton for
selecting the initiative itself.

3 Sustainability initiative could be differentiatedtivrespect to several (and conceptually differattibutes (For
example, an Sl can be related — unrelated to adigore business (or area of primary involvemerl wi
society), short term or long term. They can diffethe geographical reach, also in the types ottion
involved, S| can be Internal (e.g., employee trainipolicies for work/life balance) or External
(philanthropy, political lobbying).



competitiveness (Russo & Fouts, 1998). While wenasktedge this represents a simplification of
reality, it is consistent with notions of boundedionality and with the idea of managers selecting
initiatives primarily on the basis of its more diteontribution and more short term implicationshwut
computing secondary and more uncertain effects i{&guet al, 2007). Second, according to our
conceptualization, the S performance dimension do¢snclude the economic dimension which is
nonetheless captured by the profitability dimensioWhile according to the CS literature (e.g. see
Bansal, 2005) and the notion of the Triple Bottomel(Elkington, 1998) sustainability performances
of firms are more rigorously understood as compgidioth an environmental, sociehd economic
dimensions we purposefully decided to model thepasaely. This allows unpacking the relationship
corporate financial and social (and environmengatjormances, an unresolved issue (e.g. see Margoli
& Walsh, 2003) and to which our model offers patntontributions. Also, it is consistent with the
theoretical goal of the paper, which is to gairights onto how a firm's SO differently impact the
market and the non-market performances of the fifim.gain further insights on the nature of
sustainability initiatives and in order to identifiieoretically meaningful categories we assumed
dichotomous values for each one of the three padiace dimensions and generate initial categories of
initiatives. With three performance dimensions. (immpetitiveness, legitimacy and ethics) and two
values for each dimension (1 to indicate a posipeeformance and O to indicate a non-positive
performance), there are 8 logically possible cormatixams of performance attributes, identifying &@ad
types of sustainability initiatives. We dropped ta¢egory characterized by zeros along each otieof
dimensions, because not meaningful from a thealettand poirtt The remaining categories identify
different ideal types of sustainability initiativas shown in Table 2 together with real world exi@asp

of such initiatives.

Consistently with our prior discussion, sustaingpilnitiatives differ in their alignment between

different performance dimensions. The first catggof sustainability initiative (i.e., initiatives

identified by the vector 1,1,1 in Table 2) reprdsethe set of initiatives that are simultaneously
beneficial to firm’s profitability, reputation andlso contribute solving sustainability issues. For
example, introducing green innovations, such asineavative technologies for green energy, would
improve a firm profitability, enhance legitimacydanontribute fostering the transition to low carbon
economy. However in many cases there is a dividevdsn what is valuable for society or the
environment and what is profitable for firms. Fotample, Carbon Capture and Storage (CSS)

technologies, by limiting end-of-pipe pollution,rtdbute preserving ecosystem integrity. However,

#n the simulation model no firm will select thistiative. Also, we doubt such initiative reallyists.
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because such technologies are costhbteris paribusfirms introducing them are worst-off than
competitors not doing it. We captured initiativéstos type in the group identified by the vect0rl(1).
Firms can still decide to implement such initiayvdéor example directing part of their budget for
philanthropic activities to internally oriented tiatives (thus addressing their primary area of
responsibility toward society). Another interesticigss of initiative is represented by the ideglety
(2,1,0,) which captures initiatives which are padfie, have the potential to improve legitimacyt bu
that actually have a negative impact on societyes€hinitiatives resemble our previously discussed
example of windmills with permanent magnets. Asyrmnef information, the social construction of
norms and rules depicting what is considered apfa@pcoupled with the role of media supporting
them, can generate distorted perceptions of tHevadh of sustainability initiatives. While irome
cases what is actually bad from a sustainabildagpdipoint can be perceived as legitimate, in athees
the opposite situation is encountered. Consideleaugower. While we do not aim at entering the
debate on the worth of nuclear power, some reseaagfiee that nuclear power is actually less gotjut
than other sources of energy (Boyle, Everett, & Ragen 2003). As research in energy systems reveals,
the environmental impact of nuclear energy is campzely good, when compared with other sources
over a life cycle (Boylet al, 2003). Table 3 offers some real world examplesigatives that would

fall in our ideal types. We model sustainabilititistives to consider not only differences ‘in kgidas
captured by our effort to identify ideal types, lalgo differences ‘in degree’. The latter refershe
extent to which similar initiatives, that is, irtives belonging to the same class, differ in teafns
performances. For example, consider the ideal tgpeesponding to the performance vector (0,1,1).
This category identifies the set of initiatives lwgositive sustainability and legitimacy performesic
but either negative or null implications for firmsbmpetitiveness. For example, introducing Carbon
Capture and Storage technologies to limit pollutenselecting suppliers with high sustainability
performances represent real-world instances oamadiility initiatives falling in the (0,1,1,) cagery.
Both these initiatives, depending on contingentdia; can have different performance implicatians i
terms of magnitude of performance. Which is, theggotential impact on firms’ legitimacy, andisbc
and environmental performances of implementing siygle of initiatives can vary, depending for
example on the particular CSS technology used;uhent configuration of the technological asséts o
the firm, etc. In a nutshell, qualitatively similamitiatives are heterogeneous with respect to the
magnitude of their performances. Building on thesgghts, we modeled the different performance
dimensions of every sustainability initiative aalreumbers ranging from 0 to 10. We used a uniform
distribution ranging from 1 to 10 to generate tlkeef@rmance value of those performance dimensions
which differ from 0 in the initiatives category. \i¢h is, if an initiative is of the (ideal) type Q1) then

its performance values for the L and S dimensioagaken from a uniform distribution ranging from 1
to 10, while its P dimension (which for this idégbe is 0) is set to 0. The third and last charéstte

of Sls is represented by their complexity. For eplnchanging processes to improve environmental

performances, developing new greener productsnmviating a firms’ business model, as Interface did
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when it moved from selling to lease its carpetsvihs, Lovins & Hawken, 1999) are more complex
activities than engaging in philanthropy or introohg ‘end-of-pipe’ pollution abatement technologies
Complexity is theoretically important for two reaso First, by affecting the costs of implementing
initiatives it shapes decision processes at th&dsaand of their selection. Second, complexity also
affects firms’ potential to develop valuable cafitibs as a by-product of initiatives implementatio
and, accordingly, it is a fundamental pillar for denstanding the evolutionary trajectories of
performances. As Russo and Fouts (1997) notedineénritiatives involves more comprehensive and
socially complex processes, which necessitate faignt employee involvement or cross-disciplinary
coordination and integration. Other interventiorsachieved simply relying on self-contained, ot
shelf readily available hardware, which does nquine developing new capabilities (Groenewegen &
Vergragt, 1991; Kemp, 1993). For example, “the toldiof pollution-removing or filtering devices to
the existing assets of a firm does not requirefithe to develop expertise or skills in managing new
environmental technologies or processes” (Russd-antk, 1997; 538). Which is, an initiative such as
the introduction of pollution removing or filterindevices arguably pertains to an easy-to-implement
category of initiatives. Complexity was operationedl as the number of skills that are required to
implement a sustainability initiative. To capturetérogeneity along the complexity dimension, we
modeled each opportunity as having 10 features t #@n be in the range [0, 1]
(e.g.,[0][1][0.3][0][0.5][0][0.6][0.8][0][0.1]) and which represent the skills (capabilities) reegiito
implement a given initiative. Finally, we modeegttelationship between performances and complexity
of Sl on the insight that, in competitive marketstiatives with higher potential form impact arera
difficult to implement. Let P, L and S indicate tperformance dimensions of thesustainability
initiative. We compute JE (B+L;+S) / 30 to indicate the percent value of skills the¢ necessary for
an initiative. Thus F represents a normalized sagnich can assume values ranging from 0 to 1. When
all the performance dimensions are at maximum @210, L=10, S=10), F equals 1, meaning that all
the different types of capabilities are requiredifaplementing that initiative. Similarly, with P=5=0

and S=10, F=0,5 meaning that a firm has to actis@éé of the skills to implement the initiative. The
association between F and the number of skills iredquis performed by mean of rounded
approximations. With this operation, every initigtis associated a number of skills within 10 ivegs;,
employing minimum distance criteria. For examplé; is equal to 0,16, than it is approximated & O,
which represents the closest boundary of the iatér/0,2 (in which 0,16 falls). Similarly, if FG;32

it is approximated to 0,3 and the firm is requitedctivate 30% of the skills to implement theiatite.

In a nutshell, in our model the complexity of aftiitive is endogenous with respect to its expected

performances, and the two are tied by a relatignshdirect proportionality.

MODEL DESCRIPTION
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Opportunity search and selection

In most realistic strategic decisions the complexif forecasting the environment precludes the
definition of optimal strategies. Building on inkig from the behavioral theory of the firm and dlwe
established tradition of bounded rationality (Cyertl March 1963/1992, Simon 1982), we assume that
agents firm evaluate and select initiatives relyamgntendedly rational but simple decision heigsst
Thus in our model agent firms attempts to selexbist initiative. However their rationality is noled.

We make three related assumptions highlighting dbgnitive limitations that bound the rational
adjustment of decision making. First, when evahgatilternatives firms are unable to envision al
possible courses of actions: rather only a fractbrthem is considered. Second, ambiguity and
environmental complexity prevents firms from fullpderstanding the consequences of each course of
action. Third, in the tradition of Simon (1962),&2yyand March (1963), Nelson and Winter (1982), the
agents makes decisions using relatively simpleimestand heuristics because the complexity of the
environment coupled with cognitive limitations ahd cost of gathering information exceeds thetgbili
to optimize. Thus agents only satisfy. The firssuasption is consistent with the notion that ‘firms
cannot hope to find optimal strategies [...] sind@krnatives cannot be considered’ (Nelson & \&fint
1982: 255). Grounding on this suggestion, we matitens’ inability to observe all possible courses
of actions by randomly assigning to each firm asstibf all possible initiatives generated at eaule t
step. At every time step t, eacHirm only observes the set of initiativeg, swith s*<s;, where s
represents the set of all possible initiativesimett. In other words,srepresents a subset aof s
comprising those initiatives which are visible torfi at time t and varies with time (i.e.1% # s*). The
second assumption is consistent with the notiohrétarn from sustainability initiatives is ambiguso

Let (p;, 7j, s;) represent the performance dimensions of initggjtihe actual return from implementing

the initiative j for the firm is given by:

pij = pj + Njj 1)
rij =1 +Nj (2)

where N;; represents a noise term, normally distribul(@; al-zj). We choose a normal

distribution with mean zero to capture the idea finas’ expected return evaluation process is asbil
and free from systematic errors (i.e. probabilitiy umderestimation or optimistic estimation is
symmetric). We included in the search and selegtioness the idea that as firm accumulate expearienc
with implementing sustainability initiatives theibility to correctly estimate the return from aitiative

of similar characteristics improves. Experiencehwtist courses of actions reduces ambiguity. This
feature of the model is coherent with a robust baidyterature and a panoply of experimental stedie

suggesting that learning is possible that impraxdigment and, at least partially, reduce biaseseKag
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and Levin, for example, (1986) show a reductiobiases in bidding behavior as feedback from past
actions accumulates. In a similar vein Neale andhdoaft (1989) suggest that biases in decision-
making may be reduced as expertise accumulatese 8aiphasis on the value of generalization from
past experience is reported in the experiments wgad by Thompson (2001).Grounding on these
experimental findings, we assume that skills angabdities endowment are accumulated with
experience and expertise improve firms’ abilitydorrectly estimate the return from sustainability
initiatives. In order to capture this assumptior, wodeled the variance of the noise term at eaicth po
in timet as a depending on the distance between a firinesidowment (SE) and the skills required to

implement an initiative. In equation (4) the tespn is functionally dependent on a constantvhich

10 4
captures the exogenous, systematic component aicise term, and the ter[i (SRU- - SE”)] .
=1

The latter goes zero when firms implement initiesifor which they own the necessary capabitities

10 4
oj=a+ [lel(SR” —SEU-)] ,0< A< 1LY (SRy; — SEx;) 20 (4)

The third assumption concerning opportunity searoth selection is that firms rely on simple decision
heuristics in order to perform this task. Buildimg insights from the behavior decision theory westh
modeled evaluation and selection of opportunityedatively simple and informed by two principles:
simple minded search (Cyert & March, 1963:170-541) quasi resolution of conflict (1963:164). More

51In order to compute the parameters in equatiorw@proceeded by imposing two constraints and
solve the relative equations faandA. First, we assumed that while firms’ ability torarctly estimate
the return from an initiative improves as firms aicg experience with implementing sustainability
initiatives of similar characteristics, uncertaiiigyror in estimation) is not fully eliminated. Rat the
noise term includes a systematic eregrwhich captures exogenous risk (i.e. risk that cartre
anticipated by firms, independently of their expatde with sustainability initiatives). We seto be

10 A
not more than 30% of the total noise term (|€[E (SRU - SE“)] = 30:70). In the worst case
1=1

10
scenario, when the initiative is fully similar tdiems skill endowment the terrﬁlz: (SRU- - SE”)]
=1

is equal to 10. This leads to formulate the fimststrain as : 104 = 30: 70 Second, we assumed that,
in the worst case scenario, the standard deviafitime noise term is such that the total error cateih

by the firm in estimating the return from an iniiv@ is not more than 1,5. We calculated 1,5 by
reasoning in probabilistic terms. With an averagieam from sustainability initiative being equal3p

a maximum error of 1,5 (corresponding to the steshdaviation of the error term) ensures that tla re
return from an initiative will be comprised in thange [2-8] (i.e. two standard deviations) with a
probability of 95% (and, similarly, in the rang:9-6,5] with a probability of 68%). Again, in tierst
case scenario, when a firm implements an initiathet requires a knowhow and capabilities fully

10
divergent from firms’ current knowhow and capalshkt the tern{z (SRU- - SE“-)] equals 10. This
1=1

leads to formulate second constraintas 10* = 1,5. Solving the equations corresponding to the two
constraints foa andA leads to a = 1.0081 = 0.02.
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specifically, organizations select initiatives byading-off between two criteria: 1) desirabilitys a
captured by initiative congruence with firms’ SQl&) proximity, as captured by the distance between
an initiative and firms existing capabilities. Suahconceptualization of firms’ selection routine is
consistent with the notion of firms’ engagementsustainability programs of different forms to be
contingent on their motivation and ability to do ¥éhile motives capture the propensity to implement
a given initiative, the extent to which the skidélquired to implement it are distant from the firm’s
existing skill set and capabilities determines fihm'’s ability to actually engage in a that coursfe
action. In addition, this assumption resonates Withportray of organizations that use simple ¢earc
routines that are primarily directed in the neigtitomd of current alternative and that are biasepldsy
experience (Cyert and March, 1963: 170-171). Rmatlis consistent with the idea that organization
tradition and culture bias decision-making (Mordi;rb988) so as to justify past courses of actiod a
confirm past choices (Staw, 1980), overall leadimg tendency to over commit to past courses of
actions (Staw, 1981). Organizations adopt routithed accommodate different, often conflicting,
organizational goals. In this light, routines aneces that prevent conflict among goals from being
expressed in highly disruptive fornilelson & Winter, 1982). In equation (5), grounglion the
principle of quasi resolution of conflict (Cyert March, 1963: 164), firms estimate the return orheac

visible sustainability initiative by trading-off beeen their motives and their capability endowments

Tii=@—-y)*Rjj+ y=Sy ()

Rji = E; *pjj + Ly *7j; + ETH; * sj; (6)
SEy; ,

Sij = Z}gl(zlj) where z;; = KL_ > SE;; < SRyj, 1 otherwise (7

In equation (6)E;, L; andETH; represent the relative importance of economidtitegcy and ethical

motives, respectively, for firms while p;;, rj;and s;; represent firm's estimated expected returns of

the j initiative in terms of competitiveness, reputatiand social and environmental value creation
respectively. Thus in equation (6) thrm estimates its preferences on the set of kadifitiatives on
the basis of their adherence to its motivationaicstire. Equation (7) captures organizations'uatétto
select opportunities that do not dramatically diyefrom existing capabilities. L&R be the required
skills (capabilities) for implementing thenitiative. As previously noted, we model each appnity
as having 10 attributes each requiring a certaiousnof a specific skill. Each attribute can beha
range [0, 1] (e.g.,[0][1][0.3][0][0.5][0][0.6][0.8D][0.1]). Thus we modebR as a vector of 10 elements
taking values in the range [0, 1]. When an atteladores one that attribute is particularly salse it
requires the highest currently available knowlecigenected to a specific skill. Symmetrically,rafis
skill endowment (SE) is a vector bf10 skills that can be in the range [0, 1]. Whenvama skill is
one the firm has full knowledge on that specifidlsiwhen it is zero the firm has no knowledge kit a

(it has to acquire it through a learning procelss) SE;: represent the skill endowment of fiimat time
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t. SE; is a vector of=10 elements taking values in the range [0,SH: depends on time given that

firms modify their skill set thanks to learning pesses (see Below). In equation (5), the tetjpand
Sjare weighted using a parameterthat allows mimicking different organizational iattles to

emphasize either conflict resolution or neighborheearch. Finally the firm ranks order the initiat

on the basis df;;, and it selects the most preferred initiative subjo the additional constraint that it

there is sufficient budget to sustain the relatmelementation costs (see next session for an paptm

of how costs are computed). Lt be the budget available for firmand letC;; represent the cost of
implementing thej initiative for firm i. The most preferred initiative as ranked through is
implemented if3; — C;; = 0. Otherwise the firm skips to the second best. drieeess is repeated until
one initiative is identified that meets the firméguirements. According to Nelson and Winter ‘aelyd
used procedure seems to begin by developing ligifects that if successful would have high péyof
and the screening this list to find those proje¢lsta look not only profitable if they can be dobet
doable at a reasonable cost’ (1982: 255). Thuslepected decision-makers that define what is féasib
under budgetary constraints (Cyert and March, 1963:

Cost of initiativesimplementation
Initiative implementation is costly. Yet, not atiitiatives are equal, with some initiatives morstbo
than others. Implementation costs depend primanlinitiative’s complexity. We compute complexity
as endogenously determined relatively to a firrkiB set. More precisely, costs are proportionalte
heterogeneity between a firm’s required (SR) arailable skills (SE). LeCi; represent the cost of

implementing the initiative for thei firm: then:

10
Ci,j = E(AC +ZK1)
=1

where K, =0 < SE; > SRy;, K, = (SR;; — SEy;) > SE;; < RS); (8)
We model the cost of implementing an initiativetias sum of two distinct components; an absolute
(exogenous and fixed) cost (AC), plus a relativedgenous and variable) cost which is endogenous
to a firm’s skill endowmenSE. This formulation allows us to capture the ideat twhile learning
reduces costs of implementing an initiative, itgloet eliminate it. We treated AC as a scalar dtyant
and calibrated it so that the overall cost reductichieved by firms with full capabilities is naegter

than 30% the overall cost. The calculation leada t@lue for AC of 23%8 This is consistent with

6 We calculated AC by imposing that the overall gestuction achieved by firms with full capabilities

is not greater than 30% the overall cost. At besten a firm’'s capabilities are all at 1, the term
Y19, K, equals 10. We therefore imposed AC:10 = 0.7:0.3s Tads to a value for AC of 23,3. We

followed a similar process to rescale costs Cijilé/the maximum economic return from an initiative
is 10 (as p can range from 0O to 10), the maximust i033,3, corresponding to 23,3 (AC) to 10 (the
maximum possible value for the tefit?; K; . This formulation of the model leads to a situatio
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empirical evidence that cost reduction due to agpee accumulation in various industries is typycal
in the range of 10 to 25 per cent (Hax & Majluf823. In order to obtain cost estimates of similaleo
of magnitude than the returns from implementingstanability initiative we rescaled the cost |ared
introduced the parameterto do soe€is a rescaling coefficient that allows to re-scabsts to values
that are comparable with returns from an initiatilee addition we modeled to be dependent on a
parameteA, which captures environmental munificence. We aeéinvironmental munificence through
the ratio a between the average return from arafivié and the average cost of an initiative in the
system. ThusA allows capturing different macro-economic scersadefining the average profitability
from a sustainability initiative (A=Average Returverage Cost). A low value of A corresponds to
situations in which the average return from aridtiite is systematically lower than the averagd.cos
This captures situations in which profitability sdistainability initiatives is very limited or neget.
Symmetrically, high value of A capture instancesainich the average return from an initiative is
systematically higher than the average cost. Taguzes situations in which firms are systematjcall
rewarded from implementing sustainability initias/or munificent environments. L&t B2, Bs, B4, Bs,
Be, Brcapture the relative prevalence of type 1, typet¥pe 7 categories of sustainability initiativas.
every step, the average economic re®ifrom available sustainability initiatives is th®&=p1* p +
B2* P +Ps* P +Pa* p+Ps* p+Pe* P+ Pr* p=(Br+P2+Ps+PatPs+Pe+Pr) * p wherep represents
the average economic return from the average tingiaBecause only initiatives of type 1, 2, 3, ad
have positive economic returns, and becgusé& (drawn from a uniform distribution defined dret
range 0,10], equation above can be rewritteR agp1 + B2 +ps + Ba) * p. Similarly the average cost of
an initiative is given by€; ; = €(AC + X/, K average ) - Substituting x+1 and x+2 into (a) we obtain:
— (B1+B2+B3+P4)*p

6(AC+21121 K1 average )

. Introducing the values f@1 + B2 + 33 + (4 (Table 2) we obtai® = 2,05.

Introducing the simplifying assumption that thené® 12, K; is equally distributed between 0 and 10,

the termAC + Y12, K, average = 28.3. Substituting and solving ferwe thus obtaine = e

expressing as a function od, our formulation of the cost function allows tgeass different scenarios
of environmental munificence. As described in eiquat8), to compute variable, skills-dependentgost
we assess the heterogeneity between a firm's egjaind available skills by calculating the distance
between the vector of required skil&r() and the vector of available skillSK;). Previously, Chang
and Harrison (2005) used the difference betweeagamt’'s goal and method vectors to capture the

performance of a social system. The higher therbgémeity between goals and methods to achieve the

which costs of initiatives systematically exceedsr®mic returns from initiatives, a situation whish
not only unreal, but also unsustainable for thepses of modeling firms’ evolutionary behavior over
time. We rescaled costs so that the maximum casirriplementing an initiative is comparable in
magnitude to economic returns from an initiative.drder to do so we introduced the rescaling
coefficiente .
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goals, the lower the performances of the systemu¥éd a similar logic to portray the distance betwe
a desired state (the availability of all requir&dls) and an actual state (the really availabligk The
fixed cost serves two purposes. First, if a firrs Bebudget will not implement the initiative. Sedoit
avoids that, at the limit, when a firm owns theirenskill set at 1, implementing initiatives becane

costless.

Initiative implementation and budget change

When a firm implements an initiative, the budget i eroded accordingly. Let firinmplements the
initiative | at timet-1, the budgeB; ; will be calculated as described in equation (9):

Bit = Bit—1— Cjr-1 9)
Also, at the end of each period the budget is ased by the profitability; of the initiative |
implemented in periotil, that is:

Bit = Bit-1+Pjt-1 (10)
As the result of initiative implementation, firmsagn increase their contribution to sustainable
development. Thus, at the end of each period, wepate a performance function expressing the firm

contribution to sustainable developmefi§®; ;) as it follows:

CSDy¢ = f(Sjt-1) (11)

The overall contribution of the firmto sustainable development afpgperiods is therefore given by:
CSDjt=p = Z?:l St (12)
Learning

When implementing pinitiative, the firmi learns. We model the relatively passive processarhing

by doing, rather than deliberate learning (SeeaZ&IWinter, 2001). Firms an unaware of the learning
potential associated with an initiative, and dosider it as a criteria in selecting initiatives.ig s
consistent with the idea of managers selectingsssuof actions primarily on their short term, more
direct benefits, rather than on indirect and manbiguous forms of return. While skills are passpvel
acquired as a consequence of action on certaiatinés, they are not sustained indefinitely. Rathe
they erode over time. Equation (13) simply stated & firm’s skill endowment at tintas equivalent

to the firm’s skill endowment at the prior periedl plus learned skills (L) minus eroded ones (E).

SE},=SE}, 1 +L—E (13)
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Learning is proportional to the distance betweeaouece required to complete a task and a firm’s
resource endowment. The larger the gap the grieatering opportunities. Parametgrande in

equation (14) represent the learning rate andribsian rate respectively

SEil,t = SEil,t—l + ﬁ(RSjl,t_SEil,t—l) —¢€ SEil,t—1 ,
if (RSj,—SE,_;)>0 with 0<pB<1, 0<es<l1 (14)

RESULTSAND DISCUSSION

We run the simulation model with 1000 agents (1@@atives, 900 firms) for 1000 periods (i.e.,
simulation time-steps). At bootstrap each initiativas an initial budget of 30 units. In order to ge
statistically valid results, each output measures walculated as the average of 10 independent
executions (Law & Kelton, 2000). We computed thdofeing output measures: 1) evolution of
sustainability performance relative to firm typ2sevolution of average budget relative to firmegp
and 3) evolution of learned capabilities relatioditm types. We run different simulations as adtimon

of two parameters: i) environmental munificence @ncklative importance of motivations related and

capabilities related search routines.
Sustainability orientation (SO) and Sustainability Performance

We begin by examining the role of sustainabilityentation (SO) in explaining differences in
sustainability performances and restrict our anslywo three ideal types of firms: firms with a
predominant economic motivation (E), firms with r@glominant sustainability motivation (ETH) and
firms with both economic and sustainability motieat(E+ETH) which in this section we refer to as
mixed-motives firms (MMF). To isolate the effect 8D, this simulated experiments further consider
firms that select initiatives only on the basigdludir orientationsy=0) and that operate in a relatively
munificent environment (EM=0.6). The simulations ain over 1000 periods. In the graph, we observe
that higher sustainability performances are obthmeMMF. This experiment breaks down and allows
to separately scrutinize two mechanisms at work #na difficult to disentangle when observing
aggregate empirical data. The first mechanismdsribtivated selectigrwhich refers to the ability of
firms to pursue specific aims. The second mecharsshesurvival effegtwhich accounts to the ability
of firms to survive given a specific competitive veonment. As shown in the picture, lower
sustainability performances are obtained by firrhgroup E. Expectedly, these firms do not have
sustainability among their aims; thus, only occaaily seize initiatives that include sustainability

performances. For these firms, completing initegivthat produce sustainability performances is a

" The parameterd ande were initialized to 0.2 and 0.01 respectively apture the ideas that 1) firms do not learn
too quickly and 2) that capabilities erosion ratefian order of magnitude less that learning rate.
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byproduct of the features of the subset of initiediavailable to each firm in each step of the Kitian.
When these firms face a subset of initiatives, mclw there are no initiatives with only economic
returns, they will select the initiatives with thighest economic return but that may bring abouiqs

of returns of other types, for example sustainghikturns.

Having in mind the working of the motivated selentimechanism, the graph in figure 2 conveys a
puzzle. Why MMF firms obtain higher sustainabilggrformances in respect to firm only focused on
sustainability performances? The conundrum is éx@thby the second mechanism: the survival effect.
While focused firms individually obtain higher saistability performances, their focus deemphasizes
economic performances and makes these firms |lsg@en¢ to competitive pressures. Thus, whereas
individual sustainability performances are highee size of the population of the focused firms is
smaller. This survival effect explains results mgh 2. Firms in the MMF group associate motivated
selection and survival ability. They pursue susthility because they have ethical motives but they
resist to competitive pressure because they alsntaima economic motives. Associating motivated

selection and survival ability, MMF firms, on aggate, have larger sustainability results.

Environmental Contingencies

The interaction between motivated selection ansigaireffect produces a number of behaviors that
can be investigated using simulation experimentdigure 3, the horizontal axis reports a number of
experimental values for the strength of environmkenbmpetitive pressures, which we previously
referred to as environmental munificence; on tlieHand side environmental pressure are strong, the

right-hand of the continuum portrays more favoradigironments.

The simulation experiments reported in figure hhghts three patterns. First, MMF and firms inigpo

E are relatively insensitive to environmental puess due to their attitude to control for economic
performances. Second, MMFs are able to maintainenigustainability performances in the complete
range of environmental conditions explored. Thisuhecall to a further revision of the empirically
observed link between economic and sustainabiétygomances. Whereas the link has been generally
explained as ‘doing good is doing well’, actuath topposite might be true: ‘only doing well firrmenc

do good'. This finding asks for an empirical an&ysn the direction of the causality between firms’
motivations and performances of different natundidure 3, the sustainability performances of MMF

are constantly above those of other types of flsgnsombining motivated selection and economic focus
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to fend off selection effect. Third, sustainabilggrformances of firms in group ETH are sensitwve t
the feature of the environment. For environment# wtrong competitive pressures, selection effect
prevails and the sustainability performances ang losv. As competitive pressures are relaxed, saitvi
effect weakens and motivated selection effect dategthe unfolding behavior. So, when EM take the
value of 0.5, sustainability performances of firmsgroup ETH grow and, for very low levels of

competitiveness, get closer to those of MMF firms.
The effect of Organizational Rigidities

A further set of simulation experiments explore tlwde of organizational rigidities. The idea
underpinning the experimental design is that metivdd not necessarily imply action since
organizational politics, dominant logics (Prahaladd Bettis, 1986), bounded rationality and
neighborhood search (Cyert and March, 1963), asttadto exploit core capabilities (Leonard-Barton,
1992) may influence motivated selection so thatative selection looks like an organizational guc
(Nelson and Winter, 1982) in which motives are Hkxh with other aims connected to different
organizational coalitions. To show the role plapgdhese inertial forces, we report a set of satioh
runs generated by gradually increasing from zera tbe value of the parameter The parameter
crystallizes the pressures of rigidities on motdbgelection. For example, wheis equal to one, firms
ignore the evaluation of the returns of the inwie$ available to them and select solely on the lods
what fits their skill endowments. We especially dscon two experiments. In figure 4 we report
simulations in whicly is set equal to 0.5 and, in figureyas set equal to 0.75. In figure 4, we notice
that the increase gfonly influences sustainability performances ainirin group ETH. By increasing
y, the motivated selection mechanism is weakened, this intuitive that the impact on sustainapili
performances will be higher for the firms that esply rely on this mechanism. Only when
environment is very favorable (EM>1), and the numbgfirms in group ETH grows, motivated
selection increases the aggregate sustainabilifgnpeances of this groups of firms. On the otherda
for firm in group E, since sustainability perforneas is a byproduct of their search for initiativath
economic performances, the inhibition of motivatelection will not impair their sustainability
performances. The drive to search for economic dppiies, even if weakened, allow these firms to
survive and occasionally pursue initiatives thaidoice sustainability performances. As for firms in
group MMF, their calibrated balance between mogglatelection and survival is not weakened enough
by organizational rigidities. To further articulatee interaction between motivated selection and
survival effect, it is interesting to notice pattemeported in figure 5 whenis set to 0.75 and, thus,
organizational rigidities increase. In this scemain general, performances of all types of firms
deteriorate. The weight of motivated selectiordlesting initiatives is only 25 percent and firnisast
lost their ability to scan environment, evaluatéiatives’ performances and select. What is hapmgni

here is that firms may not find any initiative tHas their skill endowments and, consequentlyythe
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infrequently complete initiatives. Motivated seleatis used to scan and select only a limited $et o

potentially available initiatives.

In this context, in figure 5, we notice that higlseistainability performances are obtained by firms
group E. These firms are focused on economic peeoces and this motivation, even if weakened,
allow them to survive and occasionally completéiatives. This survival effect preserves population
size; thus, it is more likely that firms in thistegory have a chance to select initiatives with esom
outcome in terms of sustainability. Of course, Weakening of the economic motivation decreases
survival ability in the group and, consequentlye therformances, both economic and in terms of
sustainability, are smaller than in the other sdesa More complex is the interpretation of the
performances of firms in groups ETH and MMF. Fotuea of EM smaller than 0.8, aggregate
sustainability performances are larger for firmshe group ETH, when EM is larger than 0.8, the
opposite occurs. When EM<0.8, we are simulatingmnronment that may be fairly competitive and
is associated to high organizational rigiditigsQ.75). In this setting, the focus on economiames of
MMF allow this population to maintain a larger stkan the population of ETH-focused firms. Yet, the
economic focus is weakened and the size of thelatipn MMF is not as larger as it used to be for
y=0.5. Thus, the survival ability effect is not largnough to bust up the number of completed iniéat
that bring about sustainability performances. B dontrary, the firms in the population ETH are a
few but their focus on sustainability, even if weakd, produce larger aggregate sustainability
performances. In other words, the combined pressafrenvironmental competition and organizational
rigidities wears off the survival advantage of fanm the population MMF. Being focused on
sustainability returns, ETH firms are small in nenlbut are more focused to preserve motivated
selection and, on aggregate, are able to producees raostainability performances. When the
environment became less competitive (EM>0.8), cglitipe pressures recede and the MMF population
grows much larger that the population ETH. Theedéhce in size of the two populations become
considerable and survival effect in favor of popiola MMF becomes stronger than the motivated
selection effect in favor of population ETH. Thos, aggregate, sustainability performances aretdarge
for the population MMF. To investigate further timeraction between environmental pressures and
organizational rigidities, we report results fromsansitivity analysis that searched the space of
parametery and EM. As shown in figure 6, firms in populati&rhave a strong survival advantage and

this allows them to be more resilient to variatlmsth in environmental pressures and organizational
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rigidities. Of course, in general, sustainabilitgrfjormances are lower but more stable across the

parameter space.

On the other hand, in figure 7, we notice that pajpan of firms ETH have higher performances of the
population E in terms of sustainability but only fery specific combination of the parameter EM and
y. Finally, figure 8 reports that firms in populatiMMF, by combining motivated selection and surviva
capability, are able to produce high sustainabpigyformances in a much large area of the parameter

space.

Organization Rigidities and the L ear ning Feedback

Another important finding that emerges from compsimulations is the role of the learning feedback
represented in figure 1. An outcome of our expentsieoncerns the high sustainability performances
of MMF. As seen, these firms are those that perfbetier in a wide range of environmental and
organizational contexts. For example, looking batkfigure 3, we notice that, when an highly
munificent environment is simulated, MMF firms edrigher sustainability performances than ETH
firms. This should not be the case. Since we krimav ETH firms are more focused on sustainability
performances, they enjoy an advantage in motivatedrch. Thus, the higher sustainability
performances of MMF cannot be produced by an adgantn motivated search Why, then, when
competitive pressures are artificially taken oonirthe picture, a survival effect should reward MMF
firms? The learning feedback that in figure 3 cangénitiative implementation, skill endowment, eor
rigidities and motivated search brings about arottygsis to unveil the underpinning causal mechanism
The MMF firms can rely on another advantage. Sithesy search for initiatives that blend different
types of returns, these firms chase complex inmat that require heterogeneous skills. As a
consequence, during the simulation, they buildsh repertoire of skills that allow them to reachider
range of initiatives. In simulations where orgatimaal rigidities are absent or relatively weak,imas
figures 3 and 4, the search of MMF firms is moffeetfve. This ability to rapidly learn and buildiah
repertoire of skills assigns an additional survigdiantage. Interestingly, on the other hand, when
organizational rigidities are very high, as in figib, the learning feedback is weakened because the

very characteristic that distinguishes MMF is intadd by organizational rigidities.

Theinteraction between Survival advantage, M otivated Selection and L ear ning Feedback
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Our simulations score two key results. First, ekpents suggest that the causality between economic
and sustainability performances may be more contplaixusually described. More precisely, not only
sustainability performances produce economic retloat the opposite may be true as well: only
pursuing economic returns it is possible to haveugh robustness to carry on initiatives with ethica
flavor. Further empirical studies should investegtite direction of this causal relationship. Sedosyd
finding of our simulations is that the influencenobtives on sustainability performances is mediated
environmental and organization contexts. More irtgotity, the effect of these contexts on sustaiitgbil
performances is conveyed by the means of two mésinan motivated selection and survival
advantage. These mechanisms explain how motivegniaational features and environmental
pressures interact to produce sustainability perémces.Table 3 captures the working of these
mechanisms. In the horizontal dimension we repgoee levels of organization rigiditieg=Q; y=0.5;
y=0.75) and in the vertical dimension we report ¢hlevels of environmental munificence (EM=0.4,
EM=0.8; EM=1). Each box represents a combinatiotheftwo parameters. Above the diagonal we
report the population achieving higher sustaingbifierformances and below the diagonal is the

mechanism that produced the aggregate sustaiygieiiformances.

We notice that for low and medium levels of orgatiamal rigidities, MMF population always obtain
the highest sustainability performances. To achidwese performances, population MMF mix
motivated selection, survival advantage and legrféedback. As organizational rigidities increase t
become high, the two mechanisms become difficuktdmbine. The focus on economic returns is
weakened and the survival advantage decreaselseather hand, the motivated selection is eroded as
well and the ability to select initiatives with saimability returns fades away. In this scenariolyo
population E, due to its survival advantage, mamstdairly high sustainability performances. They
concentrate on the selection of initiatives witbraamic returns and are able to survive, in turnisat

allows them to complete initiatives that may braigput, as a byproduct, sustainability returns.
CONCLUSIONS

The proposed simulation study offers to shed lagghthe conditions leading firms to implement robust
sustainability programs that would ultimately beérsdciety. Building on the insight that differdirns
implement sustainability programs for different geas and following different approaches, we
proposed a model that analytically and conceptdadks firms SO, firms strategies (the selection of
different sustainability initiatives) and firms saimability performances, and includes learning
mechanisms to explain firms patterns of evolutioerdime. The principal motivation for this study

was represented by the desire to gain a betterstadeing on the nature of the strategies thanlessi
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could employ in order to contribute building a mawstainable society. The study underlines the
importance of selection of sustainability initiass/ in explaining different firms’ behavior and
performances. Such a selection mechanism is betiréhcally and practically relevant in light ofeth
consideration that real markets are characterigednperfect information and externalities, with the
corollary that sustainability initiatives differ their performance potential along three dimenstoas
could be decoupled. Accordingly, future developnrthis study have the potential to contribute not
only to theory, but also to inform business as waglpublic policy in relationship to the corporséetor

contribution to achieving the vision depicted bg tiotion of sustainable development.
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TABLESAND FIGURES

Sustainability Economic | Legitimacy | Ethics
Orientation
Predominant Predominant econom|ic 1 0 0
Predominant legitimacy O 1 0
Predominant ethics 0 0 1
Combination of | Economic — Legitimacy 0,5 0,5 0
two forces
Economics and Ethics 0,5 0 0,5
Legitimacy and Ethics | 0 0,5 0,5
Balanced Balance across the thre®33 0,33 0,34
forces
TABLE 1: Sustainability Orientation ideal types
P R S L abel Examples
1 1 1 Good for all New green product
Strategic alliance (to help scale and commercialiean tech
more rapidly)
1 1 0 Competitiveness and | Permanent magnets wind turbines
Legitimacy
1 0 1 Sustainability and Nuclear
competitiveness
1 0 0 Business Initiatives
0 1 1 Legitimacy and Carbon Capture Storage Technologies and end offittipeng
Sustainability technologies. Fair treatment of employees (in Iag®s country
with no rights for employee). Selection of supier
0 1 0 Only legitimacy (symbolic) New green websitertifications
Investigation (through research agreement) of cadapture
and storage methods (no implementation)
0 0 1 Sustainability Responsible initiatives with visibility (no potential for
legitimacy)

TABLE 2: Sustainability Initiativesideal types. P profitability, R legitimacy and S contribution
to sustainability (social and environmental value creation)
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Organizational Rigidities

L M H
MMF MMF
Q /
e Afotivated Selectior AViotivated Selectiot
g Survival Advantage Survival Advantage
= Learning feedback Learning feedback Survival Advantage
<
5
2 MMF MMF E
5
€
E otivated Selectio Notivated Selectio
c Survival Advantage Survival Advantage
= Learning feedback Learning feedback Survival Advantage
>
& e
MMF MMF
Gtivated Selectio Motivated Selectio
Survival Advantage Survival Advantage
Learning feedback Learning feedback Survival Advantage
TABLE 3 Mechanisms
Skill Environmental
/- Endowment \ Munificence
Organizational Com‘pet‘ence
Rigidities building
(inertia=y) Survival
ability
Motives Motivated Initiative
(SO) selection implementation
Sustainability
performances

FIGURE 1: schematic representation of the proposed formal model

SUSIN, average sustainability, different firm types, gamma=0.00, EM=0.6
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FIGURE 2: Average sustainability per firm, y=0, different firm types (multiple runs, aver aged
results)
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SUSIN, average sustainability, different firm types, gamma=0.00
10000 T T T

9000 I
w00 | ]
7000 - |
6000 1

5000 |- —

4000 |- i

Average sustainability per firm

3000 -/ g
2000 ;' 1

1000 |/ E— -

4 L . L
0.2 0.4 0.6 0.8 1 1.2
Environmental Munificence

FIGURE 3: Average sustainability per firm asa function of environmental munificence,
different firm typesy= 0, different firm types (multiple runs, aver aged results)

SUSIN, average sustainability, different firm types, gamma=0.50
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FIGURE 4: Average sustainability per firm asa function of environmental munificence,
different firm y= 0.5, different firm types (multipleruns, aver aged r esults)

SUSIN, average sustainabiliy, different firm types, gamma=0.50
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FIGURE 5: Average sustainability per firm asa function of environmental munificence,
different firm types, y=0.75(multiple runs, averaged results)
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Firm type=1. E=1.00 L=0.00 T=0.00
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FIGURE 6: Average sustainability per firm, environmental munificence and selection criteria,
firm type E (multipleruns, averaged results)
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FIGURE 7: Average sustainability per firm, environmental munificence and selection criteria,
firm type ETH (multiple runs, averaged results)
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FIGURE 8: Average sustainability per firm, environmental munificence and selection criteria,
firm type E+ETH (multiple runs, averaged results)
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