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ABSTRACT

Human capital — the stock of knowledge and abdlifessessed by employees — is consistently tostad a
integral part of firm survival and success in dyi@environments. Managers must regularly decide toow
allocate employees among competing tasks and psdjeoptimize the utilization of available knowtgd

as well as select and implement the required strakcinechanisms to support employees as they cambin
their knowledge to address complex problems onlbehthe firm. The principal motivation of thiselsis is
to explore how the effectiveness of particular atpef organizational design in fostering the inédign and
use of human capital is bounded by individual ctgailimitations that may lead employees to deviaten

expected behavior, both individually and in colledimn.

The thesis consists of three research papers gatyircomprehensive longitudinal project data from a
global manufacturing company to investigate thegration of human capital and attendant consegsence
for firm performance. The first paper measures dognload as an outcome of managerial choices on
employee allocation, and examines how cognitive iogpacts employee choices on the distribution of
working time among competing requirements. The sgég@aper builds on these insights to explore how
individuals adapt their information processing babiain team settings based on cognitive load &ed t
observed behavior of other team members, as whlbashese adaptive processes and differences in
cognitive load aggregate to impact team performahike third paper investigates geographical and
psychological distance between interdependent grepioas important organizational design parameters

that determine employee behavior and informatian beth separately and in conjunction with one lagot

The overarching contribution of the thesis is tondastrate, through the combination of psychological
and organizational theory, how the ability of firbasproperly activate and apply the knowledge tosidheir
employees is fundamentally contingent on the itégrpf cognitive limitations and managerial choices
organizational design. Common to the findings in thesis is their immediate applicability in maegg|
and organizational settings as recommendation®artd allocate employees between competing uses. In

sum, therefore, the thesis sketches the contowa$ehavioral theory of human capital integration.



SAMMENFATNING

Human kapital — den viden og de evner, som virkssehs medarbejdere besidder — fremhaeves ofte som
en afgarende forudsaetning for virksomheders oveldevog succes i en dynamisk verden. Ledere ma
lzbende beslutte, hvordan medarbejdere bedst adiekdandt opgaver og projekter, saledes at detedam
viden udnyttes bedst muligt. De ma& samtidig siteje nadvendige strukturer implementeres fordrabe

til medarbejdernes feelles handtering af kompleksmuwer pa vegne af virksomheden. Denne afhanding h
til hensigt at afdeekke, hvorledes effektiviteterafvalgte strukturer afhaenger af medarbejderngsitioe

begraensninger, som ofte betyder, at medarbejdeigeafra forventet adfaerd, bade individuelt oguper.

Afhandlingen bestar af tre forskningsartikler, soygger pa omfangsrige tidsseriedata fra en global
produktions- og udviklingsvirksomhed. Disse dataesles til at undersgge, hvordan human kapitabbsn
i anvendelse og derigennem pavirker virksomhedesisitater. Den farste artikel maler kognitiv betasg
som resultat af ledelsesmaessige beslutninger akeaihg af medarbejdere og undersgger pa denne
baggrund, hvordan kognitiv belastning pavirker mbdgalers fordeling af arbejdsindsats blandt forgje!
opgaver og konkurrerende krav. Den anden artikgfiby pa disse indsigter idet den undersgger, haorda
medarbejdere tilpasser deres anvendelse og ddlinfipemation i grupper pa baggrund af kognitiv
belastning og andre gruppemedlemmers adfeerd. Dersmges desuden, hvordan disse gensidige
tilpasninger og forskelle i belastning pavirkergpens samlede resultat. Den tredje artikel undersgg
hvordan geografisk og psykologisk afstand mellendamieejdere er vigtige organisatoriske parametma, iso

faellesskab pavirker medarbejderkognition og evilext anvende tilgeengelig information.

Afhandlingen bidrager med afszet i psykologisk agpoisatorisk teori ved at pavise, hvorledes
virksomheders evne til at anvende og udnytte mejidebes viden er grundlseggende betinget af samispill
mellem medarbejderes kognitive begraensninger agdeds beslutninger med hensyn til organisatorisk
struktur og allokering. Feelles for afhandlingenslitasioner er, at de omseettes til konkrete anvigiimf,
hvordan medarbejdere bedst allokeres under en riekkdsaetninger. Saledes bidrager afhandlingen til

udviklingen af en adfeerdsbetinget teori om allokgein af medarbejderressourcer i virksomheder.
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CHAPTER 1

A BEHAVIORAL THEORY OF HUMAN CAPITAL INTEGRATION:

AN INTRODUCTION

1.1 PURPOSE OF THE RESEARCH

This thesis investigates the integration of hunegpital in organizations. Human capital is definedtee
knowledge and abilities of individual employeesofflart and Moliterno, 2011). Integration denotes th
process of combining human capital through paricalganizational structures and mechanisms torensu
the matching of tasks and relevant knowledge, aridster the combination and amplification of irdial

abilities and insights (Barki and Pinsonneault,200urkulainen and Ketokivi, 2012).

Integration mechanisms range from centralizatichfanmalization (Pugh et al., 1968) to cross-
functional teams, integrator roles, and informasgatems (Adler, 1995; Galbraith, 1973; Van de Ven,
Delbecq, and Koenig, 1976). These are differerdigtémarily according to their information procexsi
capacity (Tushman and Nadler, 1978), which dessribe extent to which they enable individuals tacpss
and combine more and more complex information (Njakkmd Ganesh, 1997; Puranam, Singh, and
Chaudhuri, 2009). To the extent that selected nméshes succeed in fostering integration, the orgeitn
is expected to reap collaborative benefits wittgadrificing the advantages of specialization, artdout
incurring added costs from conflict, inefficientnemunication, and sub-optimizing behavior (Chen,

Mattioda and Daugherty, 2007; Swink, Narasimhad, \Wang, 2007).



In past literature, integration has often been idamed an intended strategy, where the degree of
integration (and its correlation with performaniegssessed in terms of the presence of integration
mechanisms (Gerwin and Barrowman, 2002; Gattikdr@Gnodhue, 2004). More recently, scholars have
acknowledged that the implementation of suidlfrastructural enablers(Swink and Schoenherr, 2015: 71)
does not equate to effective integration. Accorlyincalls have been made for research adbieved
integration (Pagell, 2004; Turkulainen and Ketok®012); that is, the extent to which the impleragion of
particular organizational design choices and stinatimechanisms ensure efficient coordination among
individuals and units, with sufficient informatitreing shared, processed and applied without unsages
costs or undue pursuit of functional agendas (Bamki Pinsonneault, 2005; Pagell, 2004; Swink and

Schoenherr, 2015).

This thesis contributes to this transition frontracural contingency perspective to real assestsdn
the process of integration (cf. Turner and Maktf@l2; Puranam, Raveendran, and Knudsen, 2012). It
begins from the observation that the decisiondtlotherent in organizational information procegsiheory
- in terms of how to match integration mechanismsamplexity and informational asymmetry - does not
account for emerging insights on the behavioralmadf integration (Enz and Lambert, 2015; Fraraskel
Mollenkopf, 2015; Stolze, Murfield, and Esper, 2RTEhese insights include the emphasis on indivglaa
the engines of information processing (Turner arakihja, 2012; Puranam et al., 2012) with cognitinel
perceptive differences (Cronin and Weingart, 200@jngart, Todorova, and Cronin, 2008). The esthbtis
logic ignores how cognitive and behavioral elemeletermine - and introduce variation in - the effec
information processing capacity of the structurachmanisms in which individuals are embedded, and it
therefore provides a partial and potentially spusiaccount of organizational outcomes (Frankel and
Mollenkopf, 2015). Indeed, mechanisms have oftemtmnceptualized as thoutifeyhave the ability to
process information (Turner and Makhija, 2012) eAtion to the behavioral aspects of integratiooie
represents an opportunity to expand its explangiower and practical applicability (Van de Ven, Gan

and Hinings, 2013).

Several authors have highlighted the need for a&rdetailed understanding of interdepartmental



integration based on micro-level data (Griffin atauser, 1996; Malhotra and Sharma, 2002; Oliva and
Watson, 2011). Attempts to empirically validate ttegitional information processing perspective asd
implications for organizational design have metwimited success (Capon, Farley and Hoenig, 1990;
Drazin and Van de Ven, 1985; Puranam et al., 200t8% has been ascribed to equifinal performance of
competing organizational designs (Gresov and Drd#87) and inertia in structural change (Hannah an
Freeman, 1977; Meyer and Scott, 1983), but the damiexplanation has become the difficulty of
adequately capturing intervening variables thagmieine the relationship between high-level strutur
choices and performance (Abell, Felin, and Fos882Buranam et al., 2015; Siggelkow and Rivkin, 200
Adding to these concerns, Premkumar, RamamurttySaininders (2005: 261) argue that the concept of fi
between organizational information processing nesdsthe information processing capabilities of
structures and mechanisms & “elusive concept for empirical research [for wWijioperationalization and
empirical testing with an appropriate statisticabgedure is still a major isstieln doing so, they echo the
concern of Galbraith and Nathanson (1979: 266)"“tihat concept of fit [...] lacks the precise definition

needed to test and recognize whether an organizéés it or ngt

Delving into the black box of integration employiadpehavioral lens is therefore critically impottaa
as to allow scholars to understand the more grawcolaext within which individual behaviors andiaos
take place (Foss, 2011). Indeestutying how individuals act is important, becatissoretical work in the
behavioral tradition may otherwise invoke decisiales that only have weak empirical supp¢Rillinger,
Stieglitz, and Schumacher, 2013: 95). By demorisgrdtow the information processing capacity (anddae
the integration potential) of different mechanigsmfundamentally bounded along certain behavioral
dimensions, | hope to temper the view that integnagfforts are inherently beneficial to performenand
instead lay the groundwork for a model of integnatihat explains the contingent value of integratio
mechanisms and sketches the contours of a behbthieday of integration (Gavetti and Warglien, 2015

Kretschmer and Puranam, 2008; Postrel, 2002; Tairkeih and Ketokivi, 2013).

The remainder of this introductory chapter desarithe rationale and structure of the thesis. Rinst,

nature of the integration challenge, and the deeéilogic governing the selection of appropriategration



mechanisms, is described. Second, the theoreticappctive employed in the thesis is introducedialf,

the empirical foundation of the thesis is descriared the three research chapters are presented.

1.2 THEORETICAL CONTEXT

This thesis defines organizations as coordinatystesns (March and Simon, 1958; Okhuysen and
Bechky, 2009) that orchestrate the differentiatiod integration of specialized tasks (Faraj ana X2806;
Kretschmer and Puranam, 2008). Differentiationeirgtd as thesegmentation of the organizational system
into subsystemgLawrence and Lorsch, 1967: 4). Differentiatedtsiaddress distinct tasks and
environments, and hence differ in structural charistics, work processes, information requiremesamtsl
the knowledge and skills of their members (Gulagiwrence and Puranam, 2005; March and Simon, 1993).
Differentiation enables specialization, which imypee unit-level productivity by enhancing returns to
individual knowledge (Grant, 1996; Jacobides andtéfi 2005) and economizing on bounded rationality
(Connor and Prahalad, 1996; Ethiraj and Levintb@04; Langlois, 1990). As the level of differenivat
changes, the degree and nature of interdependeraagadifferentiated tasks change accordingly (Simon
1991; Thompson, 1967; Van de Ven et al., 1976). Mikieolly modular interfaces between tasks are not
available (Sanchez and Mahoney, 1996; SrikanthiPamdnam, 2014), firms need to integrate activiies

outputs of differentiated units (Glouberman and tetverg, 2001; Scott and Davis, 2007).

THE NATURE OF THE INTEGRATION CHALLENGE

Drawing on research into formal planning and dorisof labour (e.g. Chandler, 1962; Taylor, 191@))\e
contributions on organizational design and integratleveloped an assumption of designability that
‘organizational systems could be articulated witbuwgh specificity and precision to allow for indivils to
fully complete the wotKOkhuysen and Bechky, 2009: 467) independenhefattributes of the individuals
embedded in the system (Scott and Davis, 200Thidrtradition, research has developed importagigkrs
on the integration of employees and human capatgl Hickson, Pugh and Pheysey, 1969; Lawrence and

Lorsch, 1967). In particular, scholars have recogphithe heterogeneity of task interdependencie€évin



and Ferry, 1979; Thompson, 1967; Van de Ven el @llf) and the variation in informational asymmetry
between units (Galbraith, 1973; Tushman and Nadl#f8). These dimensions determine the level of
requisite integration among units and, in turn,tfechanisms most appropriate for achieving integnat

(Lawrence and Lorsch, 1967; Ketokivi, Schroeder aadkulainen, 2006).

The insight that interdependencies are heterogenaailds on the observation that tasks differ i th
extent to which Value generated from performing each is differenémthe other task is performed versus
when it is ndt (Puranam et al., 2012: 421). An extensive rarfgexamnomies of interdependence have been
developed as the relevant literatures have proggggsg. Thompson, 1967; Van de Ven et al., 1976;
McCann and Ferry, 1979; McCann and Galbraith, 188tton and Obel, 1984), but a rigorous definitadn
interdependence has remained elusive, despitefoatlse development of an interdependence cortstruc

(Puranam et al., 2012).

Drawing on the fundamental view of interdependeaxéne change in task value brought about by other
tasks, scholars have devoted significant atternitighe different ways in which tasks may be intpatalent.
For instance, tasks may be related either sequligrarareciprocally, depending on whether one othbaf
them serve as prerequisites for the other (Giaclé®6; Thompson, 1967; Van de Ven et al., 1976).
Similarly, interdependence may involve the exchaofgdifferent types and amounts of resources angl ma
occur at different frequencies (Crowston, 1994; lieand Ferry, 1979). Whether interdependent asks
temporally separated or take place in quick sudmesdso has a significant impact on coordinatiadiér,
1995; Schelling, 1960), as does the relationshiplsepistemic interdependencies among agents rabjons
for the relevant tasks (Levinthal and Warglien, 4;%uranam et al., 2012). In sum, the nature agdedeof
task interdependence may vary along several dimessvith important consequences for the requiredemo
and frequency of coordination. For instance, dsstaad units tend towards greater sequential tendB or
reciprocal (bilateral) dependence, the interactieqguency between units will increase along with tieed
to combine and process information on one or bidissof the relation through closer and more pexson
integration (e.g. mutual adjustment, GloubermanMirdzberg, 2001), to economize on coordination€os

(Williamson, 1985). Similarly, increasing task cdepty and variability has been linked with greater



reliance on personal and group-based coordinaterhanisms in place of structural and impersonal

mechanisms (Faraj and Xiao, 2006; Perrow, 1967;d&Xen et al., 1976).

Greater differentiation and specialization of indials and units implies informational asymmetry
(Tushman and Nadler, 1978). In short, individualséparate units depend on and possess diffecakisaf
knowledge and so they come to know and view thédndifferently (Brown and Eisenhardt, 1995;
Dougherty, 1992). In terms of information, orgati@as are comprised of more or less diverse tasks the
execution of each task draws on and creates inf@mthat is specific to its characteristics anchllo
environment. With greater diversity, organizatifese a greater disparity in the information andski
required to complete different tasks (Tushman aadlé&t, 1978). In addition, every task in an orgation
is associated with a particular level of uncertathiat reflects the amount of new information thmaist be
developed or acquired during execution (GalbrdifY,3; Premkumar et al., 2005). When firms become
increasingly complex (e.g. more knowledge-intensoreexperience increasingly dynamic environments,
they face greater uncertainty and, in turn, gregiféculties in obtaining and exploiting relevaaud timely
information (Burns and Wholey, 1993; Cuijpers, Geenand Hussinger, 2011). Similarly, when tasles ar
interdependent, uncertainty rises because infoamaisiding in one unit responsible (and specid)ifer a
certain task must be integrated with informatiamirother distinct units. Hence, as differentiatamal
complexity increase, the firm becomes more depdrmiethe ability to identify, assess, and process

distributed information so as to overcome ambigaitg informational asymmetry.

However, this ability is bounded as individualdelifin their perception othought-worlds(Griffin and
Hauser, 1996). Specifically, individual and man&gexccess to and interpretation of disparate méiion
is limited by hierarchical positions, experienced @ognitive frames, and is inherently boundedtiorel
(Foss and Weber, 2016; Puranam et al., 2015). Wtadduals know may differ significantly across
intraorganizational boundaries, along with incesgianguage, attitudes, and cultural dispositonyres,
1999; Gupta, Raj and Wilemon, 1986; Song, Montoy&ida/ and Schmidt, 1997). To the extent that
separated individuals develop different cognitiraries inspired by specialized tasks and incentives,

individual attention will emphasize unit-level prittes (Ocasio, 1997) and information flows wilhte



toward hierarchically bounded communication indidectional domains (Bercovitz et al., 2001).
Consequently, perceptions and interpretive frameg Ioe incompatible between units (Weber and Mayer,
2014). With cognitive differences, individuals mayturn pursue incongruent objectives and pricsitie
(Swink and Schoenherr, 2015) and possess dissimitapretations of similar information and tasgeljiitz
and Bloch, 2006). In sum, therefore, organizatseeking to integrate tasks of varying interdepeaéen
cannot focus merely on the bridging of informaticesymmetries in a narrow sense, but should also
recognize and contend with cognitive asymmetriasdio not lend themselves to quick resolution. éule
specialization isfiot just the simple fact of partition and speciatiZnowledge [but] fundamental

differences in attitude and behaviétawrence and Lorsch, 1967: 9).

UNPACKING THE DECISIONAL LOGIC

Essentially, the optimal set of integration meckars in any rational organization would be thosé tha
manage, at the lowest possible cost, to reducetoggand informational disparity among interdepenid
tasks to such an extent that efficient collaboratiomade possible (Hitt, Wu, and Zhou, 2002; Tlaien
and Ketokivi, 2013). To formalize this notion arngtefmine when particular mechanisms are best stated
the integration challenges at hand, scholars haegiéntly invoked organizational information praiag
theory (Daft and Lengel, 1986; Galbraith, 1973;Aman and Nadler, 1978), where each integration
mechanismis endowed with a specific information-processiagability and must be matched to the
information-processing demands of the environmeneeds generated by the interdependence of work
units’ (Faraj and Xiao, 2006: 1156). Implicitly, the a&ilished literature on integration holds that ctigei
and informational disparities underlying coordipatfailure can be addressed by implementing meshamni
with adequate information processing capabilitiag6te, 1982; Scott and Davis, 2007; Van de Veal et

1976).

When the complexity of information and degree é¢idependence are negligible, organizations aee abl
to rely on standardized processes and interfacascimmplish coordination (March and Simon, 195&HPu
et al., 1968). Managers are able to handle exaeptdnen complexity arises (Garicano and Wu, 204i2),

inevitably become constrained and boundedly ratias@omplexity (Gavetti, Levinthal, and OcasioQ20



Rivkin and Siggelkow, 2003), thus limiting the exttédo which hierarchical referral can be relied nipo
ensure information processing. To avoid informatearload in the hierarchy, organizations are exte
advised to rely on lateral and more social integnatechanisms in the face of increasing complexity
(Hoegl, Parboteeah, and Munson, 2003; Mullen angb€g 1994; Van de Ven et al., 1976). While these
include informal and transient solutions, e.g. spgrinformal relationships and reducing cross-tioral
equivocality through (managerial) rotation (Daftldrengel, 1986; Pagell, 2004) or the use of matrix
structures (Foss and Weber, 2016; Hax and Maj@81), more enduring (and costly) lateral mechanisms
become necessary in non-routine or highly compéttrgs. This involves the appointment of dedicated
liaisons (Brion et al., 2012) or the implementatidrcross-functional teams (Lovelace, Shapiro, and
Weingart, 2001) to address more permanent infoongirocessing needs and mitigate functional

differences through greater scope for individuarary (Hirunyawipada et al., 2010; Pagell, 2004).

Moving through these mechanisms towards a progelgsjreater information processing capability, it
is clear that this predicted capability is linkedthe increasing emphasis on interpersonal interaend
social cohesion (Lakemond and Berggren, 2006; Madad Im, 2010; Van de Ven et al., 1976), as veell a
the increase in proximity of interdependent units (nore aptly, of individual representatives adgé units),
as face-to-face interaction in co-located settingsidely regarded as the richest and most flexitdalium

(Daft and Lengel, 1986; Kiesler and Cummings, 2002 Hippel, 1994).

From this emerges a decisional logic underlyingdh&ice of integration mechanisms in differentiated
organizations. As cognitive and informational asyeimes increase, information processing is assumed
benefit from a transition from a predominant foomsmpersonal mechanisms, e.g. centralization,
formalization, and information systems (Pugh et168), towards a greater emphasis on personal and
group-based mechanisms, e.g. cross-functional téatagrator roles, and face-to-face interactiodléd,
1995; Storper and Venables, 2004; Van de Ven €1 @16). The adoption of more personal, frequerd, a
costly mechanisms is therefore justified when irdégn is pursued under increasing interdependande
asymmetry (Lakemond and Berggren, 2006; Nakatdran8010; Swink and Schoenherr, 2015). Indeed,

“studies of coordination [...] have substantiateddbee idea that matching increased task uncertaioty



less formal modes of coordination leads to betafgymancé (Faraj and Xiao, 2006: 1155). Importantly,
this is not to argue that more impersonal mechasem@ crowded out, or that there is a necessaryosoee
relationship between the level of requisite intéigraand specific integration mechanisms (Gresal/ an
Drazin, 1997; McCann and Galbraith, 1981). Ratités,an observation that as interdependence and
uncertainty increase, organizations will tend taygaa greater relative emphasis on individual agamcy

integration and the structural mechanisms thatraffois (Okhuysen and Bechky, 2009).

But if the decisional logic is to be a sufficientigeline for organizational design, then individiadust
be assumed to be able to realize the processiegtmitof the mechanisms in which they are embedded
(Okhuysen and Bechky, 2009; Scott and Davis, 208T9cessful integration, and the beneficial allocat
and use of human capital, is then reduced to eemattisuccessfully implementing integrative mechars
with the requisite information processing capa(itgraj and Xiao, 2006). Therefore, establishingtwha
causes violations in the ability of individualseffectively realize this potential provides a bebead
account of why organizations sometimes fail to eediintegration (cf. Radner, 1993; 2000). Convgrsel
following the logic of Gavetti (2012), the behawdbroots of superior integration and performanae loa
understood in terms of the behavioral factors llwaind individual information processing behaviar. |
essence, this thesis seeks to isolate such fdnyadentifying systematic behavioral bounds and
impediments to individual information processingl aollaboration to better understand and explain

deviations from the decisional logic.

This notion that behavioral bounds on the infororaprocessing capacity of integration mechanisms
should exist is not outlandish or novel (e.g. Pararet al., 2012; Radner, 1993, 2000). It is indigid who
are swayed through these mechanisms to share acgisgrinformation with bounded rationality and an
inclination to systematically bias information (Mahak and Reichelstein, 1998).Yet, the key rolgquey
individuals as the processors of information hassistently remained in the background (Turner and

Makhija, 2012).

Behavior is a product of willingness and abilityyBiberg and Pringle, 1982). Similarly, information



processing behavior is determined by the interpfagpistemic motivation and cognitive load. An
individuals’ epistemic motivatiodenotes the willingness to engage in extensiveekemnd information
processing when available information is perceiaedhsufficient for the task at hand (Chaiken anap€,
1999). Cognitive load, on the other hand, dendtesstrain imposed on individual processing capauity
attention by work related demands for more exteneiwaried information processing (Marois and bfn
2005; Ocasio, 1997; Shah and Oppenheimer, 2008)fdremost premise of this thesis is that whilé tas
characteristics and individual cognitive traits nesgender higher levels of epistemic motivation and
motivate employees to engage in more substantideramough information processing (e.g. Cacioppo et
al., 1996), this process is effectively constrajreslincreases in cognitive load necessitate stimilate a
preference for - more heuristic and less time-conisg information processing (De Dreu, 2003; Hoffman

Helversen, and Rieskamp, 2013).

The importance of considering the behavioral anglpslogical aspects underlying integration is echoe
by the observation that interunit collaboratiomag simply a motivational issue (Camerer and K26,
1997; Heath and Staudenmayer, 2000; Hoopes anteRd$99). Previous work on collaboration between
specialized units has often emphasized conflictatefest or opportunism as the main challenges Fass,
2001; Williamson, 1985). In this tradition, selténested individuals fail to cooperate due to sadlgursuit
(March and Simon, 1958), misaligned incentives {HEB95; Wageman and Baker, 1997), and greater
identification with lower order identities compareohigher order identities (e.g. the prioritizatiof
functional over organizational membership) (Ashiaahd Mael, 1989; Ashforth, Harrison, and Corley,
2008). Such misalignment leads to failures of coagen, which manifest as holdup, shirking, and amgd
allocation of resources and information to intetueiationships (Alchian and Demsetz, 1972, Klein,
Crawford and Alchian, 1978, Williamson, 1979). V¢hilooperation failures are critical to integratitgy
may be alleviated through incentives, monitoriramcions, or identification (Eisenhardt, 1989; Kbgnd
Zander, 1996; Williamson, 1985), and may therefmreather easily incorporated in the structuraidog

outlined previously.

However, even if opportunism and misaligned interegere resolved, andb6dth parties behave in a
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manner that suggests they understand that theywuarkttogether to be successf(Cannon and Perrault,
1999: 443), integration could still fail (Camer2003; Gulati et al., 2005; Srikanth and Puranar@820This
is due to failures of coordination, which afarf{damentally cognitive in origin, and require sedr
understanding and common knowledge to be sbli@dtschmer and Puranam, 2008: 862). Coordination
failure refers to the state of impaired or wholbsant alignment or adjustment of actions (Gulati,
Wohlgezogen, and Zhelyazkov, 2012), which stemm ftognitive and informational disparities between
members of differentiated units (Gupta, Raj andevdibn, 1986; Schiitz and Bloch, 2006; Weber and Mayer
2014). Coordination failures arise due to the cidgmiimitations of individuals that deny them
comprehensive knowledge of how others will behavsituations of interdependence, and how they are
interdependent with others (Weingart et al., 2088jnething that is likely to be exacerbated under
complexity and uncertainty (Varshney and Oppenh@ii,1). Thus, the identification of behavioral bdsin
on integration and associated behavioral failungsis thesis adds to this perspective on coondind&ilure
by demonstrating how such failures arise from tteraction of individual behavior and structural

mechanisms in the context of integration.

By accentuating the importance of behavioral bowrabtheir impact on structural integration
mechanisms, the thesis is effectively arguing plaats of the extant literature have not adequaetpunted
for the determinants of integration outcomes. Pstadies have often correlated aggregate meastires o
organizational performance with integration, opersdlized either in structural terms, i.e. as thespnce of
relevant mechanisms, or in anecdotal terms, i.thekevel of integration as perceived by one fava
respondents within the organization (see, for mstaGerwin and Barrowman, 2002; Millson, 2015; rdwi
and Schoenherr, 2015; Turkulainen and Ketokivi,20%hile these studies choose to ignore the micro-
level determinants of the observed correlationr{fkehand Mollenkopf, 2015), this does not countilasta
their relevance for our understanding of integra{i@erhart, Wright, and McMahon, 2000. Indeed, n®de
of economic and organizational phenomena are gitemised on assumptions that are known to be
inadequate representations of reality, becausentiagystill offer valuable insights on the variabtés

interests for particular empirical problems or giveertain assumptions (Gilboa et al., 2014; Gul and
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Pesendorfer, 2008). The purpose of this thesistisonfind fault with prior research, but to cobtrte to a
more micro-level understanding of the process tgration, and to couple these insights with extant
knowledge of structural mechanisms to complementtikory of integration and enable more accurate

predictions, as well as an improved scope for memagt action.

1.3.RESEARCH DESIGN

The thesis consists of three complementary resgepérs on the cognitive and behavioral implicatioh
organizational design choices on the integratiahalocation of human capital. While these conggitelf-
contained studies with distinct contributions tedhy and practice, their combination is thoughtriovide a
coherent perspective on the behavioral antecedéstsccessful human capital integration, as wed ast of

actionable implications for management.

EMPIRICAL FOUNDATION

The papers have a common empirical foundation sbngiof three independent data sources from a
world-leading hydraulic pump manufacturer. Withward 20,000 employees in more than 50 countriesaand
net turnover of more than $4 billion in 2015, tleenpany is a dominant figure in the global pump raark
Data from the three separate sources in the firne vaentified, retrieved, and consolidated speaifjcfor
the purposes of this research and therefore raegrasenique dataset. While the reliance on a single
company sample reduces extraneous variation atfminindustry levels, as well as spurious effentthe
hypothesized relationships (Harrigan, 1983; Sigg@lk2007), we cannot rule out firm-specific effeatsl

therefore cannot make broad claims to generalipglfdlambrick, 1981).

The empirical setting described by the data ietiieustive set of active new product development
(NPD) projects in the firm in the two-year periadrh January, 2015 to December, 2016. Potentiabpt®)j
emerge from preliminary concept meetings and teldgydrials in the firm (Adler, 1995; Gerwin and
Barrowman, 2002). Provided that projects demoressafficient expected value or technological

contributions to be prioritized for further devetognt, their subsequent lifecycle follows a stanidad
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stage-gate model that spans seven distinct phasasbncept development, validation, and approvat o
production ramp-up to the optimization of final méacturing and sales release. Collectively, these
consecutive and often recursive phases accoutttédulk of resource investments made by the firm i

innovation, development activities, and human eitegration.

On account of the strategic importance and sigificesource commitments, the firm subjects NPD
projects to rigorous requirements with regard ssdbcumentation and continuous assessments ofturre
and expected performance. Project management anmasked with the formulation of monthly reports
with updated estimates on numerous operationatamalis describing, e.g., project performance, irsclr
expenses, activities and challenges, as well geqtians for subsequent activities and performaAsethe
main source of project-level data, the dissertatimmsolidates data from 501 monthly reports from 45

unique NPD projects in the two-year period.

Given the behavioral and cognitive perspectivesrming the research, multiple variables of inteszst
defined at the individual level. Therefore, the iy reports were matched with employee data fronmn t
other repositories within the firm. Demographicadah all project employees were obtained from tRe H
database, along with individual data on, e.g., @ay$ocation, job position and description, fornpabject
accountability, managerial responsibilities, andatémental affiliation. From the company work time
registry, comprehensive information was obtainedeich employee detailing the tasks and projects to

which the employee contributed in every month,udaig the number of hours allocated to each of them

The integration of these sources of employee aoggrdata provides 10,294 project-month-employee
observations corresponding to 583 unique indivislgahtributing with varying frequency across 45gets
in the two-year period. These observations en&lgleonstruction of longitudinal measures of indinl
behavior and project conditions, and allows forregpping of these phenomena to concurrent variation
important secondary variables at the individual praject levels. Given different statistical spaifions,

the research papers naturally draw on differensstsbof the observations.

CHAPTER SUMMARIES
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The common denominator and objective of the chajtethe dissertation is the elucidation and exjtian
of distinct behavioral phenomena that emerge fioeniteraction of individual cognition and orgartiaaal
design choices regarding the allocation and integraf human capital. While the research paperisl laun
a common dataset, there are significant differeircé®eir theoretical emphasis and, thereforehéirt

primary empirical constructs.

Chapter 2: Valuable to whom: A theory of individalibcation of effort under cognitive load

When organizations implement more personal andifreimechanisms to enable the integration of
interdependent employees and human capital froosadhe firm, employees are often given considerabl
autonomy in deciding how to distribute their avialiéatime and attention among different tasks and
integration demands. Specifically, real authorfgltion and Tirole, 1997) and greater discretioteims of
the distribution of effort (Leana, 1986) is incrieaty delegated to employees on the lower rungbef
organizational hierarchy to economize on scarceagemal capacity (Gavetti et al., 2007; Mendel990;
Schiffrin and Schneider, 1977) and exploit locabkiedge and competence (Dobrajska, Billinger and
Karim, 2015; Garicano and Wu, 2012; Hayek, 194%)irplicit assumption is that this autonomy is
productively used and that employees dedicatecserfii time to the available integration mechanismas
to enable the intended sharing and processingainimation (Puranam et al., 2012; Turner and Makhija
2012). In response to this assumption, this papelies the factors influencing effort distributiand argues

that the salience of particular factors, and subsegemployee behavior, is impacted by cognitiaello

The study builds on recent experimental insighisnfpsychology and economics on how individuals
adjust their collaborative behavior in responsehanging workloads (e.g. Cason, Savikhin and Sheti@em
2012; Schulz et al., 2014; Rand, 2016). Fundamgn&édnar et al. (2012), using four different gamest
behavior under cognitive load and find that ovettkzhindividuals are unable to efficiently chooséropl
strategies separately for each task. These findggmate with the studies by Duffy and Smith (3Gt
Schultz et al. (2014) that manipulate cognitivedloamulti-player prisoner’s dilemma and dictatantes,

respectively, and find that low load subjects attdr able to behave strategically. Specificathyy load
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subjects are more likely to strategically defectegmeated games draw to a close, as well as mpedbleaof
conditioning their actions on fair displays of eddbration from peers (see also Milinski and Wedgkin
1998). Conversely, studies find that individualsl@nhigh cognitive load become more sensitivesk (e.g.
Benjamin, Brown, and Shapiro, 2013). Similar firghirindicate a tendency for these risk signals dovdr
out other factors (Gilbert, Pelham, and Krull, 1988n den Bos et al., 2006). Combining these factihe
paper proposes and tests the argument that indigidespond tealue signalsi.e. indications of fair efforts

and good performance prospeetsduncertainty signalsi.e. indications of complexity and risk.

Relying primarily on comprehensive time registrattata to trace monthly redistributions of employee
working time among competing tasks and projects ptper finds support for the prevailing effecvalue
signals under low cognitive load, such that indinl$ respond by allocating more time to collaboratithat
are deemed fair and display good value prospectsvé&sely, we find that individuals under high cibige
load become mostly insensitive to value signalsjrimiead respond by defecting comparatively mooymnf
projects characterized by high complexity or rigkth these findings, the paper contributes to our
understanding of how individuals form — and navégan — predictive knowledge about the information
processing options and interdependencies availaltee collaborative context (see Puranam et @lL22
Turner and Makhija, 2012). We further contributepogviding insights on how individuals constituke t
engines that realize or impair structural inforrmatprocessing capacity, as well as how and whewéfe

intended delegation of autonomy is productivelpiregd and used.

Chapter 3: Carrying the load: Effects of team caiyeiload on group performance

When interdependent employees differ with regarcbignitive load, their information processing bebav
is likely to differ accordingly and introduce bel@ral heterogeneity in the group (O’Leary, Mortemsand
Woolley, 2011; Shah and Oppenheimer, 2008). Gikierfact that individuals condition their behavior o
the behavior of those with whom they collaboratehfFand Fischbacher, 2004), it is natural to exjeson

members to adapt their information processing behawn the basis of the heterogeneous behaviothefre

(Fischbacher and Gachter, 2010; Fitzgerald, Mohamiaued Kremer, 2017). However, our knowledge of
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how this process of adaptation occurs and how dgésreity in cognitive load is aggregated to impact
collective outcomes 8n its infancy” (Mohammed and Schwall, 2009: 302; Loock and Hin2€45;

Vuori and Vuori, 2014). Therefore, this researapgr explores how the composition of project teeuitis
regard to cognitive load of team members deternneject performance, and how mutual adaptation

within the team influences this process.

We gauge variation over time in cognitive load #émelassociated composition of project teams using
comprehensive data from 587 employees within 45 RIEcts. We hypothesize and find empirical
evidence of an inverted u-shaped relationship betvpeoject performance and the share of team member
with high cognitive load. It is theorized that ialtincreases in the number of team members wgh hi
cognitive load helps alleviate extensive analyaid the associated risk oferfitting (Gigerenzer, 2008),
that is, the failure to appropriately filter outdlevant past information in decision-making. More the
disruptive effects of differences in informatioropessing behavior are unlikely to manifest at levels of
heterogeneity due to ad-hoc redistributions of \wo@é within the team and the general robustness of
collaborative behavior in noisy environments in shert run (McNamara, Barta, and Houston, 2004; Wu
and Axelrod, 1995). When team compositions becomerskewed towards a higher proportion of team
members with high cognitive load, the disruptivieets do manifest as declining project performaiites
aligns with the findings of the first paper thatlaboration and performance suffer when employees

determine their distribution of effort on less dadignals of peer contributions under cognitivedloa

On the basis of evidence from economics on conwitioooperation using game theory (Duffy and
Smith, 2014; Fischbacher and Gachter, 2010), weodstrate a moderating effect of the stability afnte
compositions. When teams maintain their composibizer time, i.e. constant ratio of employees witfhh
cognitive load, they experience declining perforo®as stability increases. This pattercabperation
decayis explained by the compounding effects of tearmbers continually readjusting their effort to the
declining aggregate effort of their peers (de OfaveCroson, and Eckel, 2015; Gunnthorsdottir, Houand
McCabe, 2007). Additionally, we demonstrate howrtbgative effects of team cognitive load are migda

by increasing metaknowledge, i.e. the extent tactvkéam members accumulate knowledge of the skills

16



working conditions of their peers (HollingsheadQ20Mell, Van Knippenberg, and van Ginkel, 2014).

The paper contributes to the psychological desfghefirm by coupling insights on individual belaw
to higher-level organizational design choices andames (Kahneman and Klein, 2009; Milkman, Chugh,
and Bazerman, 2009; Powell et al., 2011). We musititional cooperation based on cognitive load
differentials as the key mechanism governing hadividual information processing behavior is aggteda
to impact group outcomes. The paper contribut@stégration research by demonstrating how the dbgc
of human capital integration, to enable the shaaimg) collective processing of specialized inforomati
hinges on managerial choices vis-a-vis the allooatf employees and the cognitive composition afrte.
Thus, the paper provides clear recommendationsé&oragerial intervention and responds to callsHeruse
of experimental findings from economics and psyobplto pose and answer novel questions concerning
organizational design (Agarwal and Hoetker, 20@7Qdiveira et al., 2015; Hartig, Irlenbusch, andI&6

2015).

Chapter 4: So close, yet so far: The interdepene@igeographical and psychological distance in

collaboration

With comprehensive longitudinal NPD data coveri88 @8mployees across 45 NPD projects, this paper
investigates the contingent relationship betweayghical and psychological distances between
interdependent employees. Distance is commonlyrstated and operationalized as the geographical
distance between employees (e.g. Storper and Vien@04; Gray, Siemsen, and Vasudeva, 2015), and
research from this perspective has demonstratedphgsical proximity and face-to-face interaction
improves integration and knowledge sharing comptregtographical dispersion (Allen, 1977; Storpet a
Venables, 2004). But while physical proximity isiteed as an integral element in coordination and
collaboration (Daft and Lengel, 1986), studies hfamumd inconsistent evidence on these collaborative
effects (Cha, Park, and Lee, 2014; Wilson, Crigg, ldortensen, 2013) and have ascribed it to theréaof

prior research to consider psychological dista@®(g et al., 2012; Wilson et al., 2008).
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Exploring the contingencies of these distance dsiwers, we confirm negative performance effects of
geographical dispersion and psychological distamceeam performance. When collaborating employees
become psychologically distant, their attentiopdtential problems and analytical processing isstuted
for more abstract cognition (Forster, Friedman, aibérman, 2004; Liberman, Trope, and Stephan, 2007
However, we find that these distance dimensiong laint effects. Specifically, we argue that thedfds
of geographical distance hold true only insofareasn members are psychologically close to the taisks
hand. If this condition is violated and psycholadjig distant employees come to contribute to tregamt,
the reduced analytical effort and disruptive cagniassociated with psychological distance is nmisgphi
thus potentially undermining the collaborative Héaef proximity. Conversely, we find that the raiye
effects of psychological distance are mitigated mvtie psychologically distant members are also
geographically removed from the immediate teamexdniVe argue that physical impediments impose
restrictions on behavior that encourage more se&titerventions in team decision processes. Ginbs

the disruption and could help channel the potebtalefits of creative cognition.

The study contributes through an improved undedétgnof the contingencies of distance dimensions in
organizational work (e.g. Trope and Liberman, 20Mdson et al., 2013). In particular, the resulipgort
the claim that different distance dimensions caechdequately understood in isolation (Boschm@520
Wilson et al., 2013). We also contribute to emeggiesearch on the value of behavioral insights for
organizational design and human capital allocatog. de Vries et al., 2014; Foss and Weber, 2@6).
applying insights from CLT to operational challeage do with the integration and allocation of eoygles,
our research explores the conditions under whiehrtiditional advantages of geographical proxinmgy
be expected and thus outweigh other strategic mp(@.g offshoring). The study therefore holds
implications for strategic decision making and oiigational design of human capital integration (iincg,

1996; Rietzschel et al., 2007).

1.4.A NOTE ON TERMINOLOGY AND BEHAVIORAL THEORY
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Social science is preoccupied with behavior, betisielling of theory and phenomendlahavioral’ tends
to invoke ambiguity and polysemy. In the strategamagement literature, the behavioral moniker is
routinely associated with the psychological undampigs of the phenomenon of interest (Powell, Lioval
and Fox, 2011: 1371) and is commonly interpretethamg about mental processefGavetti, 2012: 267).
For the purposes of this thesis and the continesdldpment of psychological and cognitive dimension

strategy research, a more precise definition obigial theory is required.

In extant literature, the use of the term has cayeak on two perspectives that differ mainly in thei
rationality assumptions (Eisenhardt and Zbarad®®®2] Lant and Shapira, 2001PDne perspective
emphasizes the role of bounded rationality and itivgrcapacity as constraints on the ability of rigeto
identify and implement optimal courses of actiomy€iti, 2012; Simon, 1990). The other perspectjects
this notion of optimal choice and instead espoasescological view of rationality (Berg and Gigezen
2010; Langlois, 1990) in which strategic actiortgsem individual interpretations and heuristicd dra
more or less well-adapted to the situation at lemtitherefore more or less rational (Levinthal,2201
Narayanan, Zane, and Kemmerer, 2010; Weick, 19¥8)le the first perspective treats limitations in
rationality and cognition as deviations from norwvely optimal behavior, the second perspective st
optimal behavior is determined endogenously irfitHeetween the parameters of the situation and the
decisional heuristics of the individual. Thus, finst perspective invokes psychology and cognitimn
explainwhyobserved behavior deviates from normative optimfalenhe second emphasizes the

mechanisms that explairow behavior unfolds given cognitive constraints.

If our scholarly ambition is to build comprehensimedels of strategic and organizational phenomena,
neither perspective should be treated in isolatsfthese processes coexist in a dynamic interplay”
(Hodgkinson and Healey, 2008). Instead, developsieribehavioral theory should seek to encompass
cognitive drivers ofmisbehavior, i.e. the psychologically-based deviations froatmative or theoretically

predicted agency, as well as the mechanisms aravioeal patterns that rationalize these deviatems

1 Akin to distinctions between the heuristics-and-biases paradigm (Kahneman, 2003) and the fast-and-frugal paradigm
(Gigerenzer and Goldstein, 1996) in the study of decisional heuristics (Loock and Hinnen, 2015)
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provide scope for managerial intervention. Thughadield matures, we must buttress extant insight
structural mechanisms with microfoundational pectipes on integration to foster the development of
multilevel understandings that enable more accymagdictions and well-informed management of

integration (Frankel and Mollenkopf, 2015).
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CHAPTER 2

VALUABLE TO WHOM?

A THEORY OF INDIVIDUAL ALLOCATION OF EFFORT UNDER COGNITIVE LOAD

Jesper Christensén

ABSTRACT

This study investigates how individuals distribtteir available working time among competing atiea
under cognitive load. When firms seek to integratee closely their human capital to amplify theweabf
knowledge and address complex or dynamic conditiodsviduals are often granted more lateral condg
and greater autonomy in the interest of suppoititeggration and information processing. But induats do
not necessarily distribute their working time t@part these goals. Drawing on experimental evidéraa
psychology and management, the study hypothesmefrads evidence that individuals allocate thismet
on the basis of a particular set of signadduesignals andincertaintysignals, depending on their level of
cognitive load. The efficiency of implemented orngational designs for information processing theref
hinges directly on the ability of managers to ustherd and account for the cognitive load of empdeyas

employees constitute the engines of informatiorc@seing inside well-intentioned structures.

2 Copenhagen Business School, Frederiksberg, Denmark.
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2.1INTRODUCTION

Coordination problems within the firm have beerdstd extensively in management and economics
(Heath and Staudenmayer, 2000; Kretschmer and 8u,c2008; March and Simon, 1958). One of the
prerequisites for coordination problems to aristhésdispersion of information and knowledge among
individual employees (Marschak and Reichelstei®81Tushman and Nadler, 1978). When tasks require
the integration of dispersed information and humapital, firm performance becomes contingent on the
adoption of appropriate structures that ensuretfeetive management of knowledge (Daft and Lengel,

1986; Turkulainen and Ketokivi, 2012, 2013; Tushraad Nadler, 1978).

Prior literature has largely adopted a structuegitingency view of integration (Tushman and Nadler,
1978; Lawrence and Lorsch, 1967), which has igntiedole of individuals and the interaction betwee
individuals and organizational design choices muasng thatstructural features automatically give rise
to consistent information processinglurner and Makhija, 2012: 662; see also Farajiad, 2006). As
operational uncertainty and environmental instghifitroduce complexity in tasks and problems, firm
often implement more lateral and personal coor@inanechanisms to accommodate the growing need to
combine and amplify distributed knowledge from a&srthe organization to resolve complex challenges a

explore new ventures (Van de Ven et al., 1976).

An integral part of the adoption of these mechagigthe delegation of more real authority and
autonomy to employees (Aghion and Tirole, 1997xhadower rungs of the hierarchy are expected to
outperform management in terms of the productivelination of knowledge resources and human capital
(Dobrajska et al., 2015; Garicano and Wu, 2012}.iBdividuals face cognitive limitations that corasn
their ability to adequately perceive and act updardependencies (Gulati et al., 2012); these féee aot
recognized or underestimated to the detriment ofdination (Heath and Staudenmayer, 2000). As
individuals possess distinct belief structures @Nall988), studies have shown that even relatsiatytar
individuals within an organization or group may isihrepresentational gaps (Cronin and Weingar§720

that is, inconsistencies in individual conceptutiians of information, interfaces, or common tasks.
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The implicit assumption that delegated authoritinifact retained and productively used in inteigrat
by individuals in the face of informational asymmyednd uncertainty deserves exploration. With jeyed
access to longitudinal data from a global manufaafufirm, this paper studies how employees in a
knowledge-intensive development setting choosestinilaute their available working hours in respotse
increasing cognitive load. Drawing on experimeetatlence from the economics and psychology liteestu
on how individuals condition their behavior on sitgxfrom their peers and environment (Cason, Savikh
and Sheremeta, 2012; Duffy and Smith, 2014; Rad#i6Y, we demonstrate how cognitive load emanating
from the allocation of employees to lateral cooatiion structures influences the types of signalstich
the employee responds and, hence, the ways in widking time is distributed. Specifically, we shvw
individuals with higher cognitive load become lssssitive to signals of fairness in collaboratiod &alue

potentials, but rather begins navigating accortlingignals of complexity and risk in a risk-avensanner.

Our findings have implications for the use of latanechanisms as a means of fostering increasing
levels of integration and collaboration. Specifigalve provide further evidence that the realized
information processing capacity of adopted mecmasi@.g. cross-functional teams) is fundamentally
contingent on individuals as the engines of infdiamaprocessing (cf. Turner and Makhija, 2012) #rel
ways in which individuals are made to perceivertkavironment (cf. Puranam et al., 2012). Secorully,
findings cast more light on the puzzling observaiimrecent studies (Hartig et al., 2015; Van dengBet
al., 2015) that individuals may respond in compjet@posite ways to heterogeneous behavior amongst
their peers; heterogeneity begets heterogeneitargying that individual variation in cognitive ba
underlies the allocation of attention to particidmnals and therefore entails different behaviostuations
with apparently identical stimuli, we sketch thentmurs of a mechanism that might help explain

heterogeneous responses to homogenous situations.

2.2 THEORETICAL FOUNDATION: AUTONOMY AND THE SUFFICIENCY PRINCIPLE

ANTECEDENTS OF AUTONOMY IN EFFORT DISTRIBUTION
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When interdependencies between differentiated tasksme more pronounced, the integration mechanisms
and hierarchical forms best suited to manage tbeceésted complexity and informational asymmetryyvar
accordingly (Allen and Gabarro, 1972; Foss and Wet#L 6). In an information processing framewohle t
aptness of any class of integration mechanismtixmaned by the level of requisite integration, tree
amount of disparate information that must be irdtgt, and the amount and complexity of informaticat

the mechanism in question is assumed to be alideiliate. Organizations are regularly able tondtrdize
non-complex interactions through established ratesprocedures (March and Simon, 1958; Pugh et al.,
1968). But this is only feasible to the extent tin&raction is predictable and amenable to rozaitnon
(Galbraith, 1973). Given complexity, standardizasks generate exceptions as employees encounter non
routine challenges that are communicated to manageumder the assumption th&hbwledge of the
solutions to the most common and easiest probletesated at the production floor, whereas the
knowledge about the more exceptional and hardeblpros is located at the higher layers of the hielngt

(Garicano and Wu, 2012: 1387).

As interdependencies become ever more complexdimsl/ncratic, it is unlikely that standardization
and hierarchy will suffice to ensure integratioraftiker, 2007). Centralization of decision makihild,
1973) is bounded in its ability to facilitate intagon by the cognitive capacity of the individt@whom
decision rights are allocated (Mintzberg, 1979;kRivand Siggelkow, 2003; Simon, 1990). Indeed,
individual processing capacity is limited by scaraf attention (Ocasio, 1997; Shiffrin and Schreejd
1977) and short-term working memory (Barrett, Tugaahd Engle, 2004; Colom et al., 2004; Evans, 011
Centralization and dependence on hierarchicalnafar the context of high uncertainty and interelegence
is therefore likely to produce information overloathe part of managers and fall short of thenidiéel

integration (Gavetti et al., 2007; Mendelson, 2000)

Given these information processing limits of veaticoordination mechanisms, scholars have instead
emphasized the viability of lateral and more sogiathanisms in dealing with increasing interdeproée
and complexity (Hoegl et al., 2003; Mullen and Cep@d994; Van de Ven et al., 1976). These mechanism

span a wide range of structural and informal areaments characterized by the delegation of autoreomy
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decision making rights to the level at which thievant information resides (Jensen and Mecklin@2).9
Thus, lateral mechanisms avoid information overloaithe hierarchy by instead relying on individual
autonomy and interpersonal relations (McCann arldr&@h, 1981). Perhaps the least resource interdfiv
these personal mechanisms involves the spurringfarimal relations through managerial rotation and
engagement across multiple task environments amdifuns so as to reduce cross-functional equiviycali
and improve communication (Daft and Lengel, 1984, 2004). For instance, when interdependencies
exist between functions, hierarchical forms akia faroject matrix have been proposed to enjoy an
integration advantage over unitary or multidivibforms due to more frequent redeployment of eyges
(Foss and Weber, 2016; Hax and Majluf, 1981). Rieyement is expected to limit informational
asymmetries relative to functional organizatiorsseaployees are exposed to more diverse informatidn
a greater range of interpretations (Dougherty, 18fiday, 2000) and become skilled at negotiating
common interpretations with their collaborators anedicting the behavior of others (Bunderson and

Sutcliffe, 2002; Cronin and Weingart, 2007).

With more frequent and permanent information prsicesneeds, more enduring (and costly) lateral
mechanisms may be instituted, such as the appaitofi@n individual to a liaison or integrator role
(Lawrence and Lorsch, 1967; Galbraith, 1973). Retance, the notion of boundary spanners is well-
established (Marrone, 2010; Tushman and Katz, 1%8&latedly, the notion of temporary task forces or
dedicated cross-functional teams continues to gojogninence within OT and OM literatures as a medns
mitigating silo-thinking and sub-optimization, aglias providing a platform for dynamic interactiand
knowledge sharing across functional boundaries €lame et al., 2001; McDonough, 2000; Wheelwrightt an
Clark, 1992). Establishing interdepartmental teasia means of supporting information processing
between differentiated units is premised on tharagsion that teams afford a greater scope for idda
agency and thereby facilitate cooperation througgrpersonal relationships and individual autonomy

(Hirunyawipada et al., 2010; Pagell, 2004).
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THE SUFFICIENCY PRINCIPLE IN EFFORT DISTRIBUTION

Optimal behavior in traditional information processtheory is when individuals dedicate the time an
effort necessary to realize the information proegssapacity of implemented mechanisms. But the
information processing behavior of individuals @tingent on the perceived sufficiency of inforroati
(Chaiken and Trope, 1999). When available inforaratind knowledge is deemed insufficient to the sk
hand, individuals will display a higher level ofigigmic motivation to engage in effortful and sainsive
information processing (Kruglanski and Webster,&8)9€onversely, when existing information or prior
experience is seen as sufficient, epistemic matinas reduced as individuals consider the relevant
information requirements to be met and are abtelfomore extensively on extant knowledge, expertis

and even heuristic reasoning (De Dreu, Nijstad,\amKnippenberg, 2008; Scholten et al., 2007).

This sufficiency principle is consistent with dyebcess models of human cognition (Evans, 2008).
When epistemic motivation is high, individuals veitek to engage in substantive information prongssi
and allocate more time and effort to thorough elation of task-relevant information (Kahneman, 2068
the group level, this involvedhe exchange of information and perspectives, iddal-level processing of
the information and perspectives, the processeatfifg back the results of this individual-level gessing
into the group, and discussion and integrationt®implication$ (Van Knippenberg, De Dreu, and Homan,

2004: 1011).

Substantive processing is often implicitly assunvbén lateral integration structures are touted as
superior mechanisms, since diverse informatiorxeeted to be effectively shared and processed gmon
team members to foster more well-informed decis{bfissz et al., 1997; Jehn, Northcraft, and Neale,
1999). Evidence would indicate, however, that ihisot always the case (Kerr and Tindale, 2004; dradl
Murnighan, 2005). It is only individuals with higdpistemic motivation who are expected to dedicate
sufficient effort to afford this improved informati processing capacity by fostering a joint skégticof the
adequacy of initially shared information and anropss to others’ unique information (Galinsky amey
2004; Scholten et al., 2007). Therefore, when degdiions implement integration mechanisms that knab

more personal and frequent interaction, high legékpistemic motivation are expected to help pedlhe
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benefits of diversity and pooled information pragieg by avoiding decisions made only on the bafsis o

initially shared information and preferences wigeoring unshared information (Stasser and Tit@85).

The withholding or redistribution of effort, on tlséher hand, implies the use of comparatively sampl
heuristic reasoning as a means of preserving degmiésources for alternative or competing actigitie.g.
Gavetti and Levinthal, 2000; Gigerenzer and GoldstE996; Hogarth and Karelaia, 2005). With lowdksy
of epistemic motivation, individuals may substittlie substantive sharing and processing of diverse
information for more associative and intuitive inf@tion processing that exploits experience and
environmental regularities (Kahneman and Klein,306ieuristic reasoning relies on the use of agapti
strategies in uncertain situations with complexinfational characteristics (Rusou, Zakay, and Ust3)
that systematically ignore available informatiorig€enzer and Gaissmaier, 2011) and reduce thenegd
to exchange information (Kelly and Loving, 2004} #uch, heuristic reasoning is linked to reduase ti
and cost of information processing and decisioningakn groups, heuristic reasoning has also bbews
to support coordination and knowledge sharing byiceng the complexity and therefore the absorptive
capacity requirements of the information being camivated. Thus, heuristic strategies are descaled
“efficient cognitive processes that ignore informati(Gigerenzer and Brighton, 2009: 107) and havenbee

identified as potentially valuable firm resourcééMaitland and Sammartino, 2015: 1574).

2.3HYPOTHESIS DEVELOPMENT
COGNITIVE CONSTRAINTS ON THE SUFFICIENCY PRINCIPLE

Whether individuals regard available informatiorsafficient depends on interactions between task
characteristics and psychological traits (De Drieal.¢ 2008; Nijstad and De Dreu, 2012). Individimadth
more pronounced needs for cognitive closure (Welasté Kruglanski, 1994) tend to prefer rapid acitjois
and processing of information to arrive at feasd#eisions (Kruglanski and Webster, 1996), as coethtd
individuals disposed to avoid closure. Prefereincelosure means epistemic motivation is compagitiv
low and the sufficiency condition is satisfied widlss effort. Heuristic reasoning is therefore numevalent.

In contrast, when individuals possess high needsdgnition and are more tolerant of ambiguity (Gppo
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et al., 1996), with an overall openness to expedghloman et al., 2008), higher epistemic motivatio
ensues. This leads individuals to engage in mdsstantive information processing and to be more

cognizant of divergent input (Kearney et al., 2009)

When tasks are beset by urgency and time pregbereffect of need for cognitive closure on epistem
motivation is augmented so as to motivate moreisttireasoning (De Dreu, 2003). Under similar
conditions, the impact of a higher need for cognitand tolerance for ambiguity on epistemic motorats
mitigated, which restrains the push for more aiedyreasoning (Verplanken, 1993). As detailed belo
such findings on urgency and time pressure are ®ymgdic of a wider range of research into elemehts
organizational structure, job design, and taskattaristics that dictate the level of cognitivedoa
experienced by each employee and, hence, thegrpeefinformation processing strategy (Marois and
Ivanoff, 2005; Ocasio, 1997; Shah and Oppenheig®8). However, measures of time pressure, urgency,
and general task complexity (Campbell, 1988; HeeRaniland, and Miller, 2015) are often wedded & th
particular characteristics and conditions of thek tat hand, which may be difficult for managersamticipate
and consistently account for. It is therefore ratevo consider the cognitive effects of more tpanent and
malleable elements of the organization designaitiqular the allocation of employees and theeratant

workload (see also Turner and Makhija, 2012).

Individuals are boundedly rational with cognitivenstraints (Simon, 1990). Their processing capasity
limited by finite cognitive resources (Marois amadmoff, 2005), scarcity of attention (Ocasio, 198Hiffrin
and Schneider, 1977), and short-term working mertBayrett, Tugade, and Engle, 2004). As cognitive a
attentional resources are strained by work requérds) individuals compensate by satisficing in tinfation
acquisition and processing (Simon, 1955) througiblemistic search and heuristic reasoning as a snefan
adapting to rationality constraints (Kahneman, 300®lividual behavior is therefore sensitive t@ibes in
task environments and working arrangements that&se cognitive load by diluting attention and

introducing more extensive information processieguirements (Shah and Oppenheimer, 2008).

Managerial decisions on the allocation of employtedasks and domains within the firm, as wellrees t
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reification of those decisions through organizaistructure and working arrangements, determiae th
variation in task environments experienced by egg®s. This includes the variety of tasks to whiathe
employee must pay attention and contribute (Hamresad Klein, 2007; Ocasio, 1997), as well as thalmer
and types of interdependencies with other indiislaad units (Puranam et al., 2012). When orgainizalt
tasks are associated with greater knowledge inteasd (causal) ambiguity, it is often necessaryring a
broader range of knowledge and skills to bear @h differentiated task (Tushman and Nadler, 1978).
Collaboration between heterogeneous individualkimiand across organizational units therefore besom
increasingly common (Mathieu et al., 2014), alonththe need to mitigate the coordinative and
collaborative difficulties that arise when indivila hold different perceptions and asymmetric krealge
(Dougherty, 1992; Kretschmer and Puranam, 2008suk$, recent research has emphasized multiple team
memberships as an increasingly common characteoflife in the firm (O’Leary et al., 2011); pattilarly

among knowledge workers and in dynamic conté@tsnmings and Haas, 2012).

Organizational design choices to promote multipamberships are justified by productivity concerns.
Specifically, it enables an improved utilizationindlividual resources and time, since the distidyubf
individual workload tends to be uneven and, thesefimefficient when confined to only one task@am
(O’Leary et al., 2011: 466; Milgrom and Roberts929409). Yet, these gains come at a cost. Schotars
proposed a curvilinear relationship between prdditigtgains and the number and variety of taskeeams
to which one is allocated (O’Leary et al., 2011)isTexpectation is based mainly on the observahaha
higher level of utilization and an increasing numéied variety of contexts to which the individualsh
respond will render individuals less flexible ahdnce, more likely to have to coordinate asynchuelyo
with team members, which increases processing(fuostrel, 2009). Furthermore, alternating between
different task contexts engenders switching casthé form of higher cognitive load and information
processing time (LePine, Podsakoff, and LePine52B@binstein, Meyer, and Evans, 2001) due to
increases in perceived complexity (Meyer and Kiet&97: 10). Specifically, interpersonal complex#y
expected to increase as multiple memberships cneaite interfaces between individuals with different

knowledge, perceptions, prioritizations, and prsi@sal languages (De Vries, Walter, Van der Vegt, a
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Essens, 2014; Dougherty, 1992). Similarly, archited complexity is expected to increase as indiald

are made to participate in more contexts, becdeserequire greater architectural knowledgehww the
components of a system are related to each b{Reranam et al., 2012: 420), yet face constramts
individual attention that restrict their ability tecognize, understand, and respond to a large ewafib
interfaces (Ocasio, 1997; Park and Ungson, 20013. i§ especially true as interdependencies change
dynamically (Stan and Puranam, 2016). It followat tithough analytical reasoning is well suitedrfmre
complex tasks, organizational design choices timease utilization and perceived complexities push
boundedly rational individuals towards heuristiagening as a means of managing and compensating for
cognitive load (Gavetti, Levinthal, and Rivkin, Z®hiffrin and Schneider, 1977). Hence, we

fundamentally expect cognitive load to be negayiesisociated with allocated effort.

Hypothesis 1: When cognitive load increases, idldizis will allocate less effort to a project.

ALLOCATING ON THE BASISOF VALUE SIGNALS
There is mounting evidence that individuals conditiheir collaborative effort on signals from thegers
(Fehr and Fischbacher, 2004; Fischbacher and Ga2bt0). A large cadre of experimental studiethen
economics and psychology literatures have explboyd subjects factor in the expected or revealed
contributions of others in their decisions on howucimto contribute in collaboration (Brandts andr&oh
2001; Frey and Meier, 2004). Explanations of tiieqpppmenon have centered on issues of fairness and
equitable distribution (Chaudhuri, 2011). Specificehumans are inherently reciprocal creatures afiteh
share an aversion towards perceived inequity eithgains or in effort (Fehr and Schmidt, 1999; iRab
1993). Notably, this has been shown to hold botteurconditions of advantageous and disadvantageous
distributions, thus promoting discussion on inegaiersion as an integral part of utility (Binmauned
Shaked, 2010; Bolton and Ockenfels, 2000).

Fundamentally, perceived fairness is expecteditd stciprocal cooperation (Axelrod and

Hamilton, 1981; Fehr and Fischbacher, 2003), whdlieceived unfairness engenders reciprocal defection
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from collaboration (Fehr and Fischbacher, 2004)atedly, evidence from recent experiments in the
psychology literature provides another importami between cognitive load and conditional cooperaliy
demonstrating the existencelmhavioral spilloverge.g. Cason et al., 2012). In essence, behavioral
spillover effects occur when individuals replicateategies used in predictable settings into moneptex
and uncertain settings as a means of conservingtoagresources. Using four different games, Bedna
al. (2012) explore behavioral spillover effects @ndognitive load and find evidence that overloaded
individuals are fundamentally impaired when it cene efficiently selecting more valuable strategies
separately for each task. Instead, they replidedtegjies from low entropy settings into high epyro
settings, indicating that the behavioral impactagnitive load is pervasive and can lead individual
maintain or adopt sub-optimal strategies.

These findings are reinforced in a recent studipbffy and Smith (2014), who manipulate
cognitive load in a prisoner’s dilemma game withitiple players and conclude that low load subjects
better able to behave strategically. Specificatly load subjects will strategically defect the gamore
readily as repeated games draw to a close, arttienafore more capable of conditioning their bebiawn
prior displays of collaboration from peers (se® &lslinski and Wedekind, 1998). Similarly, Schulza.
(2014) find that low load individuals are more likéo seek advantageously unfair outcomes and are m
sensitive to perceived inequality, which adds ®sftimdamental insight that high cognitive load prdes
strategic adaptation of behavior. This aligns Miitklings from research on tlsecial heuristics hypothesis
(Rand, 2016), which demonstrate that low load subjengage in more selfish behaviors and are rilaiy |
to adapt their behavior to maximize personal pdg;@s compared to high load subjects. In gameayheo
terms, increasing cognitive load functions as aeosolution that locks subjects into stable aridera
indiscriminate strategies without responding tddations of reciprocity or fairness. While this marpmote
cooperation and preclude opportunistic adaptiomay at the same time lead to the maintenance and
augmentation of objectively inferior strategies¢@aet al., 2012; Van Huyck, Battalio, and Beil91p

The above findings lead us to predict individuaithaut high cognitive load to be better able tqoesl
to signals of fairness as a means of improvingtaglé distribution of effort, and to be more resgiva to

value signals indicating strategic opportunitiesadistribute (or reaffirm) effort to maximize perced
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value generated (Rand, 2016). On the contraryyiishgidls under high load will be comparatively insitine
to value signals, as they are less able to resgiwatégically and rather rely on more indiscrimenand

replicating strategies (Duffy and Smith, 2014). Eknwe propose the following hypothesis set:

Hypothesis 2a: In the absence of high cognitivel Jaadividuals will allocate more effort to a praofeas

value signals become stronger.

Hypothesis 2b: When cognitive load is high, indiald will not change their effort allocation in

response to value signals.

ALLOCATING ON THE BASISOF UNCERTAINTY SIGNALS

The level of heterogeneity or noise in peer coaotrdns has recently come under scrutiny (Hartig et
al., 2015; Van den Berg et al., 2015) with the eipbxpectation that individuals condition theivm
cooperation on this variation. In line with expdictas, studies generally find that individuals cdnite less
and are less likely to reciprocate and cooperatiedriace of greater heterogeneity in peer contioha (see
also Cheung, 2014). A likely explanation for thighat heterogeneity decreases the perceived tabitity
of peers and, therefore, makes expectations ragardciprocity and cooperative behavior less rédiab
(Wolf, Van Doorn and Weissing, 2011).

When the collaborative environment is comparativedisy with less reliable sociocognitive
perceptions, adaptation is limited and individudibrmation processing behavior becomes sticky (Rand
2016). Specifically, individuals with low cognitivead may choose to maintain their level of conitiin in
spite of initial violations of reciprocity. Whenformation about peer behavior is uncertain andgicns
are less reliable, there is an incentive to avaitighing one-time defectors that perhaps defeeicoident
or are justified in doing so for unobservable reasas these peers may again become cooperatined@ra
Berg et al., 2015). This concern with avoiding thentinuing echo of a single errotinder uncertainty (Wu

and Axelrod, 1995: 188) is replicated by Fudenlstragl. (2012: 721) who find thawhile there are
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evolutionary arguments for cooperation in repeagathes with perfectly observed actions, the evaiatip
arguments for cooperative equilibria are even sgr@nwith imperfect observations, as the possibilit
punishment may be triggered by ‘mistake’ decre#fsewiability of unrelenting or grim strategies tha
respond to a single bad observation by never caipay again”. Relating these findings more directly to
the notion of variability and heterogeneity, McNaeat al. (2004: 745) argue tldtvariability is
maintained, and hence there is a chance that aomg@mt will cooperate, then there is the potentiald
substantial gain, and it may be worth cooperatinigjally in the hope that the opponent is coopereiti

In a similar vein, low load individuals have beé&wn to respond more reasonable and patiently to
more complex tasks and prospects, despite theitiirg aversion to higher processing demands aad th
inherent uncertainty (Shamosh and Gray, 2008)irfsbance, cognitive load manipulations have beendo
to increase impulsive behavior in high load sulsjéetinson, Jameson, and Whitney, 2003; Shiv and
Fedorikhin, 1999) and, by the same token, leaddremisk-averse behavior (Benjamin et al., 2013;
Whitney, Rinehart, and Hinson, 2008). In termshaf dual process theory with which we began thipira
that is, the distinction between analytical andristic modes of thinking, low load subjects may giyrbe
superior in activating analytical resources to évmas and curb risk-aversion for long enough tpprly
assess and distinguish between signals of complexitich may indicate potentials for value-maximigi
problem-solving (Loewenstein and O’Donoghue, 2085enberg and Levine, 2006), or more indeterminate
risk. Building on these insights, we hypothesizat thdividuals without high load are better able to
accommodate and distinguish between uncertainhalgnd may therefore respond by allocating more
time to complexity signals and remaining ratheemsstive to risk. On the contrary, high load empley are

expected to reduce effort in the presence of eftiren of uncertainty signal.

Hypothesis 3a: In the absence of high cognitivel Jaadividuals will maintain effort or allocate mer

effort to a project as uncertainty signals becotnersyer.

Hypothesis 3b: When cognitive load is high, indraid will allocate less effort to a project as

uncertainty signals become stronger.
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On a final note, it may be worth considering thie @f management teams in the ability of
employees to respond to signals. Specificallys & well-established fact in management literatuaethe
delegation of autonomy from management teams te@remployees is directly contingent on managerial
workload. Hence, Yukl argues tHaecisions may be delegated because the managponsghle for them
is overloaded and unable to give the decision adegattention’(1981: 227). Similarly, Leana (1986)
found support for the hypothesis thatibordinates whose supervisors are facing greaterkloads will be
delegated more authority'Therefore, we hypothesize, quite simply, thateasing cognitive load of the

management team may constitute a necessary canfiti@mployees to act on risk-averse behavior.

Hypothesis 4: As the cognitive load of the managemneam increases, employees will allocate less

effort to a project as risk levels increase.

2.4DATA AND METHODS

The empirical setting for this study is new proddievelopment (Adler, 1995). Specifically, we benffim
privileged access to comprehensive data relatirigetdull set of active NPD projects in a globatlgulic
pump manufacturer over a two-year period. Our prynsaurce of information for this study is the eoyde
time registration system, which contains monthliadan the distribution of working hours among pctge
tasks, and other activities for all employees betovmanagement level. Employees are requestedjto |
between 90-95% of their working time, including abse, illness, meetings, and other more fixed itietsv
Implicitly, employees have significant autonomytte prioritization and allocation of significantrfsof
their time, due largely to the managerial expestathat employees need this level of freedom tectiffely

generate value for the company.

To describe and control for contextual and indiaidiactors that will likely influence the distriban
choices of the individual employee, we consolidita from 501 monthly reports from 34 unique NPD
projects in the two-year period and obtain matclhifgdata for all individual employees in the prajec

sample across all months. These human resourcéndatee information on individual demographics jo
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descriptions, physical location, and departmeritdiladion, among other things, and allows us tack
changes in these factors over time. Thus, by magdiiine registration data with demographic and work
related information, we are able to longitudinaftce important variation in the performance ofigcts, the
composition and effort of teams, and cognitive Iddfkrentials between team members, to betterritesc

and control for the determinants of individual cles.

The combination of three distinct data sources saparate contributors (project management teams,
individual employees, and the HR department, ragspyg) helps mitigate concerns of common methakbi
(Podsakoff et al., 2003), which is a significaskrith this type of self-reported data that isrgrd@o
measurement error (Boyd, Dess, and Rasheed, 1883)rating these data sources, we end up with25,10
useable project-month-employee observations carreipg to 451 unique employees across 30 projects
over 24 months. It is important to recognize thmaplyees are effectively nested within projects.ilé/aur
dependent variable matches this data structureimghunique to the employee on each project irvargi
month, we nevertheless exploit project-level inawent and control variables. We are therefore fagtd
separate error terms at the individual and prég@atls. To account for this fact, we employ rotatandard
errors (adjusting for 1,195 clusters in the pateBccount for repeated observations at the prigeet. We
also employ fixed effects estimation (on the basia Durbin-Wu-Hausman test) to limit between-unit

variation and further mitigate residual non-randeffiects.

Variable construction

Dependent variable

Individual effort allocation(x = 0.35;c = 0.33) represents the distribution of employeekmg hours
among the projects to which an employee contribint@sgiven month. The measure is constructedrasa
of the number of working hours allocated by the kyge to each project compared to the total nuraber
working hours clocked by the employee. As thisriistion changes between months and as a consegjuenc

of ongoing variation in the particular subset adjpcts to which the employee actively contributes;h
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observational pair (project-month-employee) indataset represents a uniquely meaningful obsenatio
The measure is adjusted to account for the fatiibizall hours registered in a month are freeaiy vWe
specifically exclude hours dedicated to absenckd@poand iliness) and preplanned educational aiets/
(formal education or seminars) to improve our agipnation of the conditions underlying effort alladican

decisions in the firm.

Independent and moderating variables

Value rank(x = 7.56;c = 0.81)represents the performance ranking in a given mohdtl projects to
which the employee contributes. The measure istearied as a simple ranking with higher values
signifying that the observed project is performmgll relative to other projects of which the indlual is
part. The underlying performance metric used tcstroit the ranking is project timeliness, which is
estimated using monthly project reports as theedifice between the objective deadline, fixed bjepto
management at the outset or midway point of thgeptoand currently expected completion date, wigch
updated continuously by project management if tieneed to adjust expectations. Using this cootisly
adjusted measure effectively incorporates delagshtave been anticipated by the management, buhotay

have had time to manifest.

To account for differences in project size andrtbevious impact on expected duration and magnitude
of delays, we weigh the calculated difference leygtanned project lifespan. The timeliness mesritiither
adjusted for delays incurred at the outset of dtiwephase in order to avoid inducing downwardss ln
timeliness estimates. Given our access to theefidemble of monthly reports, it is possible toreate, at
any given point in a project, the amount of addiéilcdelay that will be incurred beyond the current
completion date estimate. This excess delay is likaety attributable to errors committed betweemph
inception and the point at which the delay is rexpgd and incorporated as an updated completian dat
Hence, excess delay is allocated equally to eactthmo this period to control for hidden errors €6k

adjustments improve the statistical propertiesusfroodel, but all findings remain robust to theiclesion.
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Fairness(x = 0.69;c = 0.07) is measured as a Blau Index (Blau, 19¥#)eoamount of hours
contributed by each group member to a given prajeatgiven month. To abide by the requirementhef
Blau Index that the underlying distribution is angaed categorically, the continuous measure otatied
hours was subdivided into six categories. The sikidn was determined on the basis of the nomioat$
expected from employees, that is, a monthly aveodd®5 hours according to common Danish work time
regulations. As employees are requested to redistareen 90-95 % of their work time in the workeim
registration system, we chose to center our sufidiviequidistant between the full nominal hours thred
90% cut-off point so as to avoid biasing our meagither way. Two additional cut-off points in &ith
direction from this centre value, correspondind 5 intervals, were then used to generate sixjoats

that each constitute between 11.8% and 24.5 %edddimple.

Task complexityx = 6.2;6 = 5) is defined and measured at the project |S@ékcifically, complexity is
proxied by the number of identified and active peats currently undergoing analysis and problemisglv
These numbers are updated monthly. As the numhdenfified problems increase, additional resousres
dedicated to their resolution, including analysigetings, and finding relevant countermeasures.
Requirements for analytical information processng expected to increase accordingly. Project nexsag
are limited to reporting a maximum of five activ@plems at any given time. However, they are reglio
describe the severity of each on a four-point sspdmning (1) problem identified; (2) owner/invgation;
(3) containment in place; and (4) countermeasunércoed. Our complexity measure is constructed by
tallying the reversed values of the ratings of eative problem in order to assign more weight to

unresolved problems.

Risk levelx = 2.02;c = 0.78) is reported monthly in the project manageort as a complement to the
measure of number of active problems (complexitginly because the number of problems may signify
either dire straits for the project or simply atutess and diligent management team. The risk lesvel i
measured as either (1) No risk, (2) Some itemsngetthedule but no risk to project, or (3) Genuigle to
project, and accounts for unobserved variatioménstatus of the project as a meaningfully distiigal of

uncertainty.
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Cognitive loads measured in this paper as individsilctural load(x = 3.6;c = 2.7); a composite
measure of the number of projects and other tasdich the employee contributes£ 0.75). Multiple
projects and tasks engender switching costs amitcegasing strain on cognitive capacity (LePinalet
2005; O’Leary et al., 2011). Relatedly, this invetvent in multiple arenas may lead to social conifleto
the extent that the employee must engage with@easing number of people with separate professions
perspectives, and languages (De Vries et al., 2D&dgherty, 1992). Hence, we control for individual
interpersonal loadx = 39.7;c = 22.2), measured as the number of individualsahainterfaced with in a

given month. This measure is used as a robusthesk of cognitive load.

To account for variation in the delegation of auitycand frequency of direct involvement as alteive
influences on information processing and performaheana, 1986), we control for tbegnitive load of the
management teax = 9.3;c = 2.3). As we lack time registration data forrainagers (they are not subject
to the same requirements as other employees),lwinstead on a composite average of the total rarob
management teams each manager actively participadesl the number of unique individuals that co-

participate in these teams in the same manth @.7).

Control variables

As time registrations are structured with montmitervals monthdummies are included to control for
aggregate time-series trends. By the same tghkesedummies are added in light of the standardizedestag
gate structure of NPD projects to capture phaseHspeffects, e.g. different mean levels of wonkensity,
uncertainty, or integration frequency. The inclusid categorical variables to account for the fundatal
structure of our data helps mitigate omitted vdedias. Their exclusion would risk spurious regies

results (Malmendier and Nagel, 2011).

We control formanagement team sige= 9;¢ = 1.2) to account for the well-known effects obigp
size on team functioning and the tendency to déeiéackman, 1983; Thomas and Fink, 1963). We

measure employaaanagerial responsibilitieasing a dummy to capture unregistered workload.
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Additionally, we control for individualemporal load(x = 139;0 = 52.7) as the number of hours registered,

subtracting all hours registered as absence @stin

We control for project membeeniority(x = 14.8;c = 10.5) andage(x = 44.5;c = 9.5) to account for
the myriad effects related to both aging and expes. Building relevant expertise and accumulating
domain-specific knowledge takes time and delibgpagetice (Armstrong and Mahmud, 2008; Ericsson and
Charness, 1994). Expertise and domain-specific lexdye correlate highly with problem solving effioay
(Gick, 1986; Larkin et al., 1980), improved decisinaking (Kahneman and Klein, 2009; Salas, Rosah, a
Diaz Granados, 2010) and job performance (DreyfasRreyfus, 2005; Ericsson and Lehmann, 1996;
McCloy, Campbell, and Cudeck, 1994). But experidmee a darker side as domain-entrenchment (sege Dane
2010; Holyoak, 1991) may lead to loss of flexilyilind adaptability in experienced individuals. Timay
directly influence collaborative abilities (Camereoewenstein, and Weber, 1989). Moreover, it neayvé
the acquired competences vulnerable to changeiamnish the ability of the individual to adapt and
integrate (Cafias et al., 2003). Similarly, agessoaiated with multiple effects on ability and penfiance.
Chiefly, aging is seen to directly impact cognitsagpacity and decision making (Glisky, 2007; Melak,
2009; Mutter, Strain, and Plumlee, 2007), but agiegision makers have demonstrated an ability to
compensate to some degree by adapting their dedisiaristics to environmental characteristics (Wigyt
and Todd, 2003; Mata et al., 2012; Mata, von Halerr and Rieskamp, 2010). Therefore, both variatrkes

sources of important variation in decision-making allocation of time.

Correlation matrix and descriptive statistics (gl deviations and mean, minimum, and maximum

values) are reported in Table 2.1.

2.5RESULTS
The results from our hierarchical regression aesgmted in Table 2.2. All control variables andfthe
main independent regressors are included in Modehik constitutes our baseline model. The basdine

expanded in Model 2, as all four main independegtassors are interacted with our measure of dagnit
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load to test the hypothesized moderating effectoghitive load on the salience of each signakftort
distribution. Model 3 introduces an interactionvizegn the cognitive load of the management teantfand
reported risk level to test the expected enablffeceof management cognitive load on risk-aversion
effort distribution. Models 4 and 5 include robuwesta checks. As all but the first model include tmay
interactions, all non-binary regressors were meatered. Independent and average variance inflation

factors (VIF) did not indicate multicollinearity (1-1.78x = 1.32).

Consistent with our first hypothesis, our structunaasure of cognitive load is negatively assodiate
with the amount of hours allocated to the projestd)(001) across all models. This aligns with our
fundamental expectation that cognitive load indua@apensatory behavior on the part of the individas
well as the use of more heuristic reasoning to @mscognitive resources. Interestingly, it carobserved
from Model 1 how the four signals impact allocatinrthe main. In line with our theoretical argumeralue
signals (fairness and value rank) motivate thecation of more hours to a project. Similarly, riskel is
associated with lower allocation. However, andne with Hypothesis 3a, task complexity is seen to
motivate more effort. This may simply reflect tlaetfthat in the absence of cognitive load, indigidware
able to better assess and act upon complexitypaseatial for value-maximizing action ((Loewenstand

O’Donoghue, 2005; Fudenberg and Levine, 2006).

Consistent with our second set of hypotheses, Higsid 2a and 2b, we find in Model 2 and 3 that
individuals with low (mean) levels of cognitive bare comparatively more likely to allocate morehafir
available time to projects with clear value sign@lsus, we find highly significant interactionsgifuctural
load with both value rank (p<0.001) and fairness0(p01). To support these interpretations, we thiet
effects of each interaction in Figures 2.1 and 2&pectively. Figure 2.1 shows the expected iseréar
mean load subjects, but a decline for high loadestdy as value generation prospects increaserd-ya
shows a similar increase for mean load subjedisatims with fair distributions of effort, and no mdiéiable

change for high load subjects, which is in linehitie hypothesized insensitivity.
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Hypothesis 3a and 3b find partial support in ogression. The results demonstrate a significant
interaction between structural load aadk complexityp<0.05), but no significant interaction witisk
level The significant interaction with task complexigyplotted in Figure 2.3 and indicates the expected
decline in effort for high cognitive load individisalnterestingly, we see an increase in effonrfrmean
load subjects, which is in line with our hypothdsiat in the absence of cognitive load, employeag be
better able to accommodate complexity and diststgitifrom more general signals of risk as a paaéfar
value-adding behavior and problem-solving (Loeweinsand O’Donoghue, 2005; Fudenberg and Levine,

2006).

Finally, our fourth hypothesis on cognitive loadtieé management team as an enabling condition for
risk-averse behavior is supported by the signifitaieraction term betweaisk levelandcognitive load of
management team Model 3 (p<0.001). Graphing this interactiorFigure 2.4, we find that increasing load
is correlated with a general decline in the amatititours allocated to a project under risk, whilke abserve
a minor increase with mean levels of cognitive lo&the management. This minor increase is likelg tb
the fact that in the absence of high cognitive Joadnagement will be both more inclined and bethde to

push for more involvement from employees to addrisks

In sum, we confirm a substantial part of our hypsts. We do not find direct support for Hypothesis
3b, but we do find support for Hypothesis 4, whpdsits an alternative and more indirect relatiomshat

may explain the insignificant findings on the radaship betweenisk levelandstructural load

We conduct two separate robustness checks. Fimsj@ concern with our statistical specificatien i
the simultaneity of our dependent variable on oles®time distribution and our independent variables
cognitive load and the distinct signals. While theasures underlying these constructs are all rgant
hindsight (managers assess the status of the prejaployees register their working time), and d¢fere
correspond in time, there is a plausible argumzbetmade that adjustments in time distributionepas
occur, at least partially, as a lagged phenomesm®employees have to recognize, process, and oosBCi

adapt to perceived signals, and to opt out of @aer arrangements that may be sticky in termshoftderm
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participation. To check the robustness of our figdiagainst these concerns, we lag our cognita |0
measure by one month and re-run the regressioseés in Model 4, all findings lend themselves toilsir

interpretation and do in fact improve both in tewhstatistical significance and graphical features

Second, a valid concern arises from our inabibtpbserveobjectivecognitive load, i.e. the neurological
correlates of our variables of interest. While dleceumulation of such data outside laboratory catit
would be highly expensive and limiting in termssaimple size and general feasibility, it is nevdee
potentially problematic to use the number of prigjend tasks as a direct measure of cognitivedssh
the dependent variable of interest is time distrdmu Hence, a competing interpretation of our iings
could be that having more projects to attend told/imnit the ability to distribute much time to bér of
them and therefore reduce the average time alld¢ateach project. There are, however, relevantraegts
against such an interpretation. First, even ifdhepeting interpretation were correct, this woubdyo
impact our observed main effect of structural I@dypothesis 1), essentially as a spurious effeotvéirer,
there is no immediate reason to expect the obsgratern of associations between cognitive loadaamd
four signal indicators, if increasing cognitive tbaere unequivocally tied to reductions in average
allocation. Second, employees generally do notatiall of their time to projects and project-tethtasks,
but instead allocate parts of their time to meestiglping behavior, department time and departahent
activities, etc. It is plausible that time would $iphoned from these sources as readily, or pennaps
readily, than from competing projects, at leaghim short term. Despite these arguments, we refgmens
model to use temporal load as a substitute focttral load. The measure is only weakly correlatéd
structural load (0.08), probably due to the sigaifit variation in the proportion of working timedigated to
project work. As shown in Model 5, we partially ¢iom our findings. The interaction with risk level
remains insignificant, similar to Model 3. In addit, the interaction term between temporal load and
fairness becomes wholly insignificant, and theratéon with complexity, while significant, becomes
harder to interpret meaningfully in terms of effeide and sign of effect. The contingent effectsalfie
rank are confirmed. Such inconclusive and partiedigflicting findings only emphasize the need faren

fine-grained measures of cognitive load and relatedbles, as discussed further in the followiagt®n.
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2.6 CONCLUDING DISCUSSION

There is an assumption in the literature that deleg of decision authority to lower hierarchalééssis
desirable both for upper and lower tiers of orgatiins. Delegation reduces the cognitive burdehén
upper echelons (Harris and Raviv, 2002; Mintzb&8y,9), collocates decision authority with decision
specific knowledge (Jensen and Meckling, 1992)gmdts autonomy to front line employees, whictuimt
motivates them (Bénabou and Tirole, 2003) to egrrater effort and initiative in problem solvingt #he
same time, however, the existence of clear boundsiman cognition has been taken to imply a negativ
association between increasing workload and firMfop@ance (e.g. LePine et al., 2005; O’Leary et al.
2011; Rubinstein et al., 2001). If greater delegathrough more lateral integration mechanismsaéedu
cognitive load by increasing both the variety @kto which an employee must pay attention (Hamrend
Klein, 2007; Ocasio, 1997), the number of interchef@ncies with other employees and tasks (Puranam et
al., 2012), and the cognitive costs incurred byifato switch more frequently between differenksas
(O'Leary et al., 2011; LePine et al., 2005), thieis relevant to explore the boundary conditionmofe
lateral mechanisms and delegation in terms of #iality to promote information processing and

integration.

In this paper, we explore and attempt to nuancegkpectation that lateral mechanisms foster greate
information processing capacity through more peaboglationships and more individual autonomy by
showing how cognitive load may interfere with thaplicit assumption that individuals allocate su#iut
time and effort to these mechanisms. We arguethieandividual allocation of effort among competiragks
and projects depends fundamentally on the levebghitive load, as differences in cognitive load teiad
individuals to base their decisions and prioriiimas on different signals. Specifically, we arghatt
individuals without high cognitive load will navigamostly on value signals, which include differefiin
performance between projects and the fairnessnifibation exhibited by team members. Conversely, w

expect individuals with high cognitive load to baminsensitive to value signals and to instead these
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behavior on uncertainty signals, which include te@kplexity and generalized risk, and to do soiiisl

averse manner (Benjamin et al., 2013; Whitney.e2808).

Drawing on extensive data from the time registratiecords of a global manufacturing firm, we find
support for our general hypothesis that the redliméormation processing capacity of lateral medsias
(i.e. the use of cross-functional teams and prajeganizing with autonomous behavior) is contingemthe
cognitive load and allocative behavior of indivitkigSpecifically, we find that while individualsrie to
generally reduce their commitment under cognitdaxl (Hypothesis 1), mean load subjects increage the
commitment in order to reciprocate fairness witihi& team and to maximize value by contributing tydst
those projects that display best performance (Hyg®is 2a). High load subjects are insensitive th salue
signals (Hypothesis 2b). Similarly, while mean |Icajects tend to increase their commitment inaese
to complexity, largely, we theorize, due to thdiility to construe complexity as an opportunitygenerate
valuable contributions, individuals with high cotivé load become risk-averse and reduce theirtefior
such settings (Hypothesis 3a). While we find nalernce of a direct effect of employee cognitive load
conjunction with risk (Hypothesis 3b), we do firitht the cognitive load of the management functaman
enabling conditions for individuals to act on rikersion, due to the expected increase in delegatid

autonomy (Hypothesis 4).

Our findings tie together a conflux of theoretipalspectives and findings on both the use of latera
mechanisms and multiple team memberships to supypegration (O’Leary et al., 2011; Van de Venlet a
1976), the effects of delegation on employee bemg®ghion and Tirole, 1976; Bénabou and TiroleQ2))
the tendency for individuals to condition their betor on signals from both their environment argirth
peers (Cason et al., 2012; Duffy and Smith, 205hdR2016), and the role of cognitive limitatiomsla
cognitive load in determining the allocation ofaff(Hinson et al., 2003; Loewenstein and O’'Donaghu
2005; Shiv and Fedorikhin, 1999). On the basihie$¢ combinations, we are able to provide novel
explanations of how and when the use of lateralhaeisms is an efficient means of fostering integrat
and aligning employee behavior with the intere$the organization. Specifically, we shed lighttbe

question of when intended information processirgacdy is in fact realized (Turner and Makhija, 2Dby
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demonstrating the role of individual choice behauioder cognitive load. These findings have impimass
for the theoretical cohesiveness and practicaliegiulity of organizational information processitiggory

(Tushman and Nadler, 1978) as a framework for tlopton of particular structures and organizational
designs to support the integration of dispersedvketge and human capital from separate parts of the

organization.

In general, the paper contributes to the emergieny that there is not necessarily a strict relatiop
between cognitive load, rationality constraintg] decreased information processing performance Beig
and Hoffrage, 2008). While we are not directly cenmed with performance in this paper, our findingghe
allocation of effort inform the distinction in muchanagement theory between more heuristic and more
analytical processes (Maitland and Sammartino, 201%eary et al., 2011; Vuori and Vuori, 2014). Oole
the key distinguishing features of these two clasgenformation processing strategies is theifedénces in

effort and time requirement (Marois and Ivanoffd200Ocasio, 1997; Shah and Oppenheimer, 2008).

Whether alignment within a group of employees os@uwound high or low effort, and around analytical
or heuristic information processing strategies,atailable evidence indicates self-reinforcing ef§gHartig
et al., 2015; Van den Berg et al., 2015). Homogdgrmgets homogeneity. As described, individuals
condition their behavior on the contributions dcittpeers to mitigate perceived inequality (Fehd an
Schmidt, 1999; Bolton and Ockenfels, 2000) or sostdair equilibrium level of contribution through
reciprocal altruism or punishment (Axelrod and Héoni, 1981; Fehr and Fischbacher, 2004b). With
comparable levels of effort, group members willdém prefer similar information processing stragsgand,
hence, exhibit similar contribution patterns witktie group. Cheung (2014) corroborates this self-
reinforcement by demonstrating that individualstobnte the most when peers contribute equallycivhi
confirms prior findings (Gunnthorsdottir et al.,@0). With equality of behavior and contributioneté is no
apparent incentive to punish and no one is compéti@dapt their privately preferred strategy.das,
homogeneity enables reliable predictions of pebabier, which promotes conditional cooperation and

mutual reinforcement of commonly preferred stragegVan den Berg et al., 2015; Wolf et al., 2011).
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Thus, whether an observed decrease in effort nedimpacts outcomes and performance is not a
simple question. Rather, the efficacy of decreadtmit and more heuristic information processingem
cognitive load depends on the structure of therenment, and how well heuristics exploit regulastin an
environment (a logic related exological rationality,see Gigerenzer and Brighton, 2009: 116). In thjsep,
we have demonstrated how structural choices camditie level of cognitive load, and how this imtlgads
individuals to perceive respond to different signaith implications for behavior. However, whettieg
inclination of cognitively loaded individuals tochece their effort levels in response to compleaity risk is
in fact an instance of detrimental risk-aversiamiather an adaptive choice to rely on heuristasoming to
conserve resources for other tasks while arrivirgjrailar or superior solutions, is contingent be tbilities
of the individual and the characteristics of thektdrahalad and Bettis (1986: 489) echo thisegdingue
that individual representations or scheiparmit managers to categorize an event, assesitsequences,
and consider appropriate actions (including doirghingy. However, they acknowledge also that such
schema are not infallible guides to the organizatidand that]in fact, some are relatively inaccurate
representations of the wofldBy emphasizing both the structural and sociodéignantecedents of effort
distribution and information processing behavibis paper may help pinpoint the conditions undeictvh
heuristic reasoning or analytical processing emuerdee efficient by expanding the standard notibn o

ecological rationality to include considerationognitive load and environmental signals.

In accordance with this, the paper contributes tisbe view of strategy as diligence (Powell, 2017
and the notion of individual agency as the endirat tdetermines information processing capacitydPam
et al., 2012; Turner and Makhija, 2012). By affoglattention to seemingly mundane elements of human
capital allocation, and how these induce pattefiebavioral adaptation and deviation from expected
behavior, it is possible to better identify and ied@ the less grandiose challenges facing firmes aer-to-

day basis as a complement the more mainstream wkstsategy as driven by competitive advantage.

Limitations and future research
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The study is limited by our inability to directlyoserve cognitive load. We proxy on the number sis$a
and projects to which the employee contributewalgti and use more generalized time measurements as
robustness, but we are nevertheless fundamengitgdfrom bridging the gap between inferred and
perceived levels of cognitive load. As such, wentdiraccount for differences in the way individuals
construe the same objective conditions. This cangerrors the notion of individually perceived colexity
(Davis, 1989; Igbaria, Parasuraman, and Barou@i6)Y,9vhich holds, essentially, that individuals may
experience different levels of complexity dependingheir abilities and organizational context.ofing
for such perceptive differences implies that comipfeand other constructs are not determined sdigly
structure or characteristics of the task, but ddpdso on perception and individual heterogeneity.(De
Vries et al., 2014; Heerem et al., 2015). Orgaroredi design choices impact both structural andegmiee
complexities and, therefore, have the effect oféasing individual variability. Future research \boeed
to adopt complementary measures to address thaseros. One apparent method would be to survey
perceived cognitive load, complexity, and uncettaat the individual level to capture relevant asign in
the way these perceptions both deviate from secgmtaxies and moderate the relationship between

integration effort and integration outcomes.

Additionally, while single-firm sampling accountsrfiirm and industry effects and mitigates extrareo
variation (Harrigan, 1983; Siggelkow, 2007), it sltanously exposes our conclusions to firm-specific
effects. Relatedly, we are unable to properly rategsurvivor bias arising from the fact that weyastbserve
active and completed projects. Future researchdvoerd to ensure that failures are not underwaighte
the sample (Cooper and Kleinschmidt, 1990), as as#ixpand the sampling strategy to multiple fitons

improve our confidence in the generalizability loé results.

Our findings hint at an explanation for the puzglobservation in recent studies (Hartig et al.,.5201
Van den Berg et al., 2015) that individuals respbettrogeneously to heterogeneous behavior amtiraist
peers; heterogeneity begets heterogeneity. Farost Van den Berg et al. (2015) find that more
heterogeneity in collaborative effort leads'twore variable (and more extreme) contributiong@sponsé

Similarly, Hartig et al. (2015: 52) find atrong and significant positive relationship betweentribution
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heterogeneity and variation in contribution respes$suggesting that] the more spread out others’
contribution behavior, the higher the variationdantribution responsésThus, the available evidence
points to avariation breeds variatioeffect that is not readily explained by previoinglings on conditional
cooperation. Our findings would indicate that vioia is explained through cognitive load, as défeces in
cognitive load leads individuals to observe, aretdfore act on, different signals in objectivelyniar
environments. While this provides a starting péantfuture research on this phenomenon, scholaysatsa
want to consider previous findings on environmentase. For individuals with more pronounced lea#ls
cognitive load, the environment becomes noisieickvbecreases the predictability of peer behavior a
makes sociocognitive perceptions of reciprocity enamcertain (cf. Wolf et al., 2011). Building oretivork
of Axelrod on tournament games, Bendor, Kramer, Stodit (1991) find that collaboration is more rdtins
noisy environments, as generosity outperforms imatedeciprocation. The observation that behavioral
variation and noise partially mitigates defectismabust in subsequent research using game theory

(McNamara et al., 2004; Wu and Axelrod, 1995).

Our arguments are premised on conditional coomerdtetween interdependent agents. A number of
important extensions of our study relate to theotly in particular. If a relationship is due to efat
instance, the threat of punishment and promiseitdimoration would not be expected to remain credib
deterrents of non-cooperative behavior. Dufwenled) Kirchsteiger (2004) and Falk and Fischbacher
(2006) test this expectation by extending their eddd encompass repeated games and sequential
reciprocity. As expected, there is evidence thapeoation tapers off as the end of the relationship
approaches. As we do not observe collaboratioreititeand since our sample is mostly consistingaiive
projects, we are not able to properly accountlier ¢ffect. Future research would do well, therefto

include measures of planned relationship duration.

Along the same lines, some have proposed a netidtioguish situations where direct observation of
the behavior of others is either possible or petl Specifically, they have raised concerns vingh t
Fischbacher et al. (2001) study and other studiethéir use of thestrategy methdd which has

participants responding to a range of hypothetioatributions rather than the observed behaviatioérs.
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The main concern is that the hypothetical naturthisfmethod, along with one-shot games that dahoiv
subjects to in fact observe the behavior of otheilsnot elicit the same behavior as more reatistiethods
that allow for direct observation. While we haveatduted to this by testing some of these findimga

real-world setting, more research is needed tdksitaconfidence in the results and their appliligybi

Finally, our findings have practical implicatiori® the extent that managers determine the allatatio
and rate of utilization of their human resources] empact this through organizational design deaisi(De
Vries et al., 2014; O’Leary et al., 2011), they affectively also impacting on the cognitive loaiahence,
the behavior of their subordinates. By adoptingasemnformed view of the behavioral implications of
cognitive load, managers may be better able toigtradd even control the outcomes of allocatiorisiens
and the adoption of particular organizational desilements. This relates to the larger concerhen t
management literature with the discriminating effeaf particular governance choices on behaviosgFmd

Weber, 2016; Turner and Makhija, 2012; Weber angéva2014).
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TABLE 2.1— CORRELATION MATRIX, ALL VARIABLES

TABLE 2.1 - Correlation Matrix

Effort Structural Value Faimess Task Risk Interpersonal Cognitive Load of Seniotity  Age Managerizl Tempotal Mznagement Team  Phases CurrenthIonth
Load Rank Complexi Lewvel Load M; Team Responsibilities Load Size
Effort 1.00
Structural Load -0.36 1.00
Value Rank 023 027 1.00
Faimess 0.19 -0.08 0.01 1.00
Task Complexity 0.03 0.06 0.02 0.15 1.00
Risk Level 0.00 0.02 0.10 020 0.41 1.00
Interpersonal Load 0.14 0.06 019 0.48 0.13 0.13 1.00
Cognitive Load of 0.08 -0.04 -0.07 0.00 -0.04 017 0.09 1.00
Manzgement Team
Seniority -0.06 0.11 -0.06 -0.01 0.10 0.02 0.06 -0.02 1.00
Age 0.05 0.10 0.06 0.01 0.10 0.05 0.02 -0.02 0.63 1.00
Managerial Responsibiliies  -0.07 -0.00 -0.00 -0.00 0.01 0.01 0.01 0.03 -0.03 -0.00 1.00
Temporzl Load 010 0.14 0.06 0.02 0.00 -0.02 0.05 0.01 0.02 0.01 0.02 1.00
Management Team Size -0.00 0.03 -0.15 -0.04 0.40 -0.04 011 -0.01 0.06 0.09 0.02 0.01 1.00
Phases 017 0.08 0.04 019 022 -0.08 016 011 007 007 -0.00 002 -0.08 1.00
Currenthonth -0.05 0.13 0.14 0.04 0.03 0.09 -0.04 019 0.08 0.09 -0.00 0.06 0.00 0.15 1.00
Mezn 035 359 1.36 0.7 62 202 39.67 029 14735 443 0.038 135.13 2.03 3.09 670.63
sD 033 269 0.8 0.07 499 0.78 2219 229 103 93 0.19 3853 1.16 148 6.99
Min 0 03 1 0 0 1 0 1.67 1 19 0 1 4 2 660
Max 1.28 1235 3 0.73 13 3 122 1523 49 n 1 300 13 3 683
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TABLE 2.2—REGRESSION MODELS

(1) (2) (3)
Ef fort Ef fort Effort
b/ se b/ se b/ se
Structural Load -0.063*** -0.061*** -0.061***
(0.01) (0.01) (0.01)
Val ue Rank 0. 048*** 0. 055*** 0. 054***
(0.01) (0.01) (0.01)
Fairness 0.117+ 0.021 -0. 006
(0. 06) (0. 06) (0. 06)
Task Conplexity 0. 004** 0. 004** 0. 004**
(0. 00) (0. 00) (0.00)
Ri sk Level -0. 024 -0.026** -0.026**
(0.01) (0.01) (0. 01)
Val ue Rank # Structural Load -0.021*** -0.021***
(0.00) (0.00)
Fairness # Structural Load -0.206*** -0.205%**
(0.04) (0.04)
Task Conplexity # Structural Load -0.001* -0.001*
(0.00) (0.00)
Risk Level # Structural Load -0. 001
(0. 00)
Cognitive Load of Managenent Team -0. 005 -0. 005 -0.002
(0. 00) (0.00) (0.00)
Ri sk Level # Cognitive Load of Management Team -0.009***
(0. 00)
I nterpersonal Load 0.001** 0.001** 0.001**
(0.00) (0.00) (0.00)
Seniority 0.010 0.013 0.012
(0.01) (0.01) (0.01)
Age -0.015 -0.013 -0.013
(0.01) (0.01) (0. 01)
Managerial Responsibilities -0.224%** -0. 164%** -0, 171%**
(0. 05) (0.04) (0.02)
Tenporal Load 0. 000 0. 000 0. 000
(0. 00) (0.00) (0.00)
Management Team Si ze 0. 002 0.011 0.010
(0.01) (0.01) (0.01)
Phase 2 0. 000 0. 000 0. 000
(.) (.) (.)
Phase 3 0. 042 0.039 0. 043
(0.05) (0.05) (0.05)
Phase 4 0. 003 -0.003 0. 000
(0. 05) (0. 05) (0. 05)
Phase 5 -0.036 -0.038 -0.036
(0. 06) (0. 06) (0. 06)
Phase 6 -0. 134 -0.169* -0. 137+
(0.07) (0.07) (0.07)
Phase 7 -0.153* -0. 145* -0. 140*
(0.06) (0.06) (0.06)
I ntercept 0. 371x** 0. 374%** 0. 362%**
(0.05) (0.05) (0.05)
N 5102 5102 5102
R2 0.202 0.229 0. 232
DF 1194 1194 1194

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001
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FIGURE 2.3— TASK_COMPLEXITY # STRUCTURAL LOAD
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CHAPTER 3

CARRYING THE LOAD

EFFECTS OF TEAM COGNITIVE LOAD ON GROUP PERFORMANCE

Jesper Christensén

Torben Pedersén

ABSTRACT

The human capacity for information processing isiraly limited. While research in
economics, management, and psychology has repgdieaionstrated the fundamental truth that
individuals adapt their information processing babiafrom analytical and elaborate processing to
more heuristic reasoning as processing demandsagmdtive load increase, comparatively little is
known about how the information processing behagfondividuals combine under collaboration
to influence the behavior and efficacy of the graughe aggregate. Even less is known about how
individuals adapt or augment their behavior in cese to different patterns of behavior among
others in the group. Drawing on comprehensive ftata a global manufacturing firm, we find that
the association between cognitive load of team neesnénd team performance approximates an
inverted u-shaped relationship. While teams expeaenitial benefits from members with high
cognitive load mainly through the tempering thedamy toward extensive analysis, an increasing
proportion induces a decline in performance by iimipg the collective sharing and processing of
information in the team. We find evidence a severatlerating effects on this negative association.
Our findings contribute to our knowledge of howefectively organize knowledge sharing and
collaboration in organizations by demonstratingititerdependencies between the allocation of
employees and information processing effectiveness.

1 Copenhagen Business School, Frederiksberg, Denmark.
2 Bocconi, Milan, Italy.
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3.1INTRODUCTION

Across disciplines, scientists are attempting éoriehow human behavior is interdependent and
contagious within and across social networks (Aral Nicolaides, 2017; Aral and Walker, 2012; Burt,
1987; Van den Bulte and Lilien, 2001). In managetngrholars have long since recognized how strategy
implementation and firm outcomes are rooted in aggiof decisions made collectively by interdepehden
employees throughout the organization. How sepatet@ds of information held by individuals are jgab
and processed to enable informed decisions isftireran important issue (Collins and Smith, 200®)
common assumption is that unique information hgltelam members must be shared and discussed to
ensure sufficient decision quality (Hinsz, Vollraéimd Tindale, 1997; Jehn et al., 1999). The assaticosts
and time are often seen as necessary and evetaplefinvestments (Homan et al., 2007; Van Ginkel a

Van Knippenberg, 2008).

In truth, individuals often fall short of these uggments to extensively share and efficiently pesc
information (Lau and Murnighan, 2005; Stasser, 199fitenbaum and Stasser, 1996), as they are
boundedly rational with limited processing capaaeityl finite attentional resources (Marois and I¥Gno
2005; Ocasio, 1997; Shiffrin and Schneider, 19When work requirements place a strain on cognitive
capacity, individualsatisficein information acquisition and processing (Simb®55) through heuristic
reasoning to compensate for rationality constraideggineman, 2003). Individual behavior is therefore
sensitive to changes in task environments and wgrirangements that increase cognitive load datkdi

attention through more extensive information preg&srequirements (Shah and Oppenheimer, 2008).

Numerous studies have explored the relative mefitsore heuristic or more analytical modes of
sharing and processing information (Ayal et al12@De Dreu et al., 2008). Recent studies provide
substantial evidence to indicate that relianceesvef informational cues and more heuristic and epgal
decision-making may, at times, outperform analyttiategies (Berg and Hoffrage, 2008; Marewski,
Gaissmaier, and Gigerenzer, 2010; Rusou et al3)20Et, despite our knowledge of their relativabfis,
and of the conditions that determine whether irtiligls engage more heuristically or analyticallyhvtiteir

work, our understanding of how the information sging behavior of individual employees interacots ia
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aggregated within the team to impact collectivecontes is'in its infancy” (Mohammed and Schwall,
2009: 302; Loock and Hinnen, 2015: 2033; Vuori &uabri, 2014: 1691) with few exceptions (Fitzgerald

al., 2017; Maitland and Sammartino, 2015).

While important advances have been made throughlaiion studies to better understand how team
information processing depends on the behaviondif/idual members (e.g. Luan, Katsikopoulos, and
Reimer, 2012; Reimer and Hoffrage, 2006; Reimeime and Czienskowski, 2010), these tend to
presuppose homogenous agents or unitary aggregatem Both of these conditions are often violated
When interdependent employees differ in terms ghdove load, their information processing behavsor
likely to differ accordingly so as to introduce lbeforal heterogeneity in the team (O’Leary et20]1;
Shah and Oppenheimer, 2008). Additionally, indigilducondition their behavior on the behavior ofenth
(Fehr and Fischbacher, 2004; Fischbacher and Ga2lte0). It is therefore reasonable to expectrpathy
disruptive effects, as team members adapt theabehand possibly reduce effort on the basis ef th
heterogeneous behavior of their peers (FischbaoteGachter, 2010; Fitzgerald et al., 2017). Quppse
in this paper is to empirically explore how suckelhegeneity in cognitive load and information prssiag
behavior impacts the functioning of the team, ao Imutual adaptation within the team influences thi

process.

With comprehensive longitudinal data from a glai@nufacturing firm, we trace the working
arrangements of 587 employees across 45 new prdduetopment projects over a two-year period taqygau
variation inteam cognitive loadT CO) over timé. Using this information, we find evidence of anernted u-
shaped relationship between project performancdtanteam composition of TCO with initial positive
returns to cognitive load and subsequent decliretMgorize that when a team possesses a low T@Ditat
experiences beneficial effects as team membermdisgeaded from extensive analysis, and the assdciat
risk of informationabverfitting (Gigerenzer, 2008), when less extensive processesufficient. In addition,

the disruptive effects of misaligned informatiol@essing behavior are likely absorbed by the tddowa

3TCO is defined and operationalized as the ratiafn members with high cognitive load.
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TCO ratios (Bendor et al., 1991; McNamara et &l04). As teams evolve towards a higher TCO ratio,
disruptive performance effects manifest as team Ineesreduce their effort out of necessity or inpexcity
to perceived reductions in peer effort, therebystr@ining the information processing capacity @f tdam
(Hartig et al., 2015; Van den Berg et al., 2015k fi¥id that this decline in performance is partéelyl
pronounced given increasing task complexity, butitggated to some extent as team members come to
develop greater metaknowledge of each other. litiaddwe find that even when teams are stableGOT
(i.e. absent changes in team composition or theageeworking conditions of team members), the mere
passage of time inducesoperation decajn teams with moderate or high TCO ratios, as tes@mbers

continuously re-adapt to the perceived declind@ndontributions from their peers.

This paper is an attempt to strengthen the psygiabdesign of the firm and its constituent demisi
processes by coupling insights from psychologymalividual behavior to higher-level organizational
structures and outcomes (Kahneman and Klein, 2d0Bman et al., 2009; Powell et al., 2011). By
combining experimental evidence on conditional @apon with a view of cognitive load as an antergd
of information processing behavior, we explore hiogividual information processing behavior combites
determine collective outcomes. An important imgima is that managerial decisions on human capital
allocation directly determine TCO and, therefordluience the aggregation of individual behavior to
collective outcomes in a predictable manner thapen to managerial control. Thus, the paper reptesa
response to calls for the extension of experimdirtdings on conditional cooperation from econonaacsl
psychology to questions of organizational desigththe use of human capital (de Oliveira et al., 20B1;

Hartig et al., 2015: 55).

3.2COGNITION, AGGREGATION, AND CONDITIONAL COOPERATION
Cognitive load is defined as the strain imposedhdividual attention and processing capacity bykvor
related demands for more extensive or rapid inftiongrocessing (Marois and Ivanoff, 2005; Ocasio,

1997; Shah and Oppenheimer, 2008). The strairognitive capacity increases, for instance, when
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employees hold multiple project memberships and te@lternate between different tasks and prajects
which engenders switching costs as the individuadtroontinuously reorient attention (LePine et2005;
O’Leary et al., 2011). Similarly, multiple membeighare expected to increase social complexityobgirfig
the individual to interface with an increasing niembf people with different specializations, peitaays,
and professional languages (De Vries et al., 2Dbdigherty, 1992). High network centrality can proelu

similar effects (Brass et al., 2004; Labianca arasB, 2006; Podolny and Baron, 1997).

The prevailing finding in prior research is thatri@asing cognitive load will lead individuals tcaaiolon
more elaborate and analytical modes of thinkinge@rch for heuristic means of accomplishing motesa
time (O’Leary et al., 2011; Waller, Zellmer-Brutand Giambatista, 2002). These studies have commonly
explored the workings and effects of heuristic ogégy at the individual or organizational levelgy(e
Bingham and Eisenhardt, 2011; Scholten, Van Knippey, Nijstad, and De Dreu, 2007), leaving open the
guestion of how individuals adapt their informatjmnocessing behavior in teams (Fitzgerald et atL,72,
and how these adaptations may in turn impact thetioning of the team. Studies attempting to spen t
individual and collective levels remain a minoreyg. Levinthal, 2011; Maitland and Sammartino, 201
Part of the reason for this is the lack of consitsteodels for aggregating behavioral variatiorhat t

individual level to the team and organizationaklecf. Kozlowski and Chao, 2012).

Research has often employesdagial combination approacfHastie and Kameda, 2005; Reimer and
Hoffrage, 2006) to attempt to explain how team mersalwith different pre-formed opinions use various
social combination rules as mechanisms for prionj and selecting among competing solutions taosee
at hand. Prominent combination rules include majatile, voting, and averaging (Csaszar and Eggers,
2013). While these and other decision rules arertapt for our understanding of team decision dyioam
their emphasis on team members’ preformed opirtiassthe unfortunate effect of pushing individual
adaptation to the backseat and ignoring the patlectianges in individual information processing #rasue
from team member differences in cognitive load pratessing behavior. Additionally, when team outesm
are determined by a tally or by fiat at the hanids powerful individual or dominant coalition (T&felden,

Beersma, and De Dreu, 2007), team efficacy becamgdy a matter of matching the preferences of the
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dominant coalition with task requirements. Payittgraion to the adaptive patterns that emerge vidams
are composed of heterogeneous members promiseseanomenced view of decision making dynamics and

collective implications.

We propose conditional cooperation as a usefulfi@nsnderstanding aggregation in teams. A
significant number of experimental studies in p®jogy and economics have tested and confirmed the
hypothesis that humans factor in the revealed peebed level of contribution of others when degdiow
and how much to contribute to a common outcomen(@saand Schram, 2001; Frey and Meier, 2004). In
their seminal study, Fischbacher et al. (2001)destlitional cooperation, that is, the human iratiion to
contribute more to a common outcome when otherpeneeived to contribute more. They adapt the
standard linear public goods game by having paditis decide how much of a fixed endowment to
contribute at various average levels of contribufiom other team members. Although the margingigia
of a contribution is negative in the experimentyaround 30 percent of subjects behave in accaedlaith
the standard assumption of free-riding, whereasriwmn half of subjects display conditionally coeiee

behavior, as is repeatedly confirmed in subsegstenies (Chaudhuri, 2011).

Numerous explanations have been offered for thigtderal phenomenon. Following Chaudhuri (2011),
these fall in two main categories concerned eithtr issues of equitable distribution or with peigants’
sociocognitive perceptions and beliefs about thieas of others. Fehr and Schmidt (1999) proposquity
aversion as a reason for the observed conditignakisuming that people inherently dislike unequal
distributions, regardless of whether distributians advantageous or disadvantageous for the indgivid
(Binmore and Shaked, 2010; Bolton and Ockenfel8p205tudies in the second category build on Rabin’
(1993) original notion of fairness equilibria inazdination, where subjects exhibit reciprocal betyato
maintain coordinative equilibria perceived to bie.fRairness is judged on the basis of subjectLguions
and beliefs about the contributions of others. €iged fairness elicits reciprocal altruism and @ragion
(Axelrod and Hamilton, 1981; Fehr and Fischbach@03), whereas perceived unfairness motivates

reciprocal punishment and defection from collaliore{Fehr and Fischbacher, 2004). In the following,
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expand upon this notion of conditional cooperatisrdriven fundamentally by perceptions of fairness

understand the mechanism linking individual cogeitioad with collective information processing.

3.3HYPOTHESIS DEVELOPMENT
We derive a set of hypotheses associating TCO prifect performance. These hypotheses rest on the
premise that team members under cognitive loadtenlli to reduce their collaborative effort to comse

time and resources (Kahneman, 2003; Shah and Ogipesih 2008).

TCO and performance

Much research holds that analytical processingigeally superior to less elaborate and more heuris
decision modes, due to the greater emphasis oit @etbthorough processing of informational cues
(Kahneman and Frederick, 2002). When team memberaligned around low or moderate levels of
cognitive load, analytical information processiagbssible with few constraints on the retrieval ase of
salient information cues (De Dreu, 2003; Shah apde@dheimer, 2008). This is expected to enable
potentially high-quality team decisions as indivathudisplay higher commitment (Tsui, Egan, and @lRe
1992); as task representations become better dl@mshared cognition (Cronin and Weingart, 2007;
Healey, Vuori, and Hodgkinson, 2015); and as tkerdity of information and perspectives held by
members are discussed and integrated in a morsigeland less conflict-prone manner (Homan et al.,

2007; Jehn et al., 1999; Van Ginkel and Van Knifmaeg, 2008; Van Knippenberg et al., 2004).

In this view, the failure of more heuristic thingimodes to incorporate information and understhad t
idiosyncrasies of the task is correlated with greatisceptibility to bias and inefficient use ohdable
information (Banks and Oldfield, 2007; MacGregod &rmstrong, 1994; Stanovich and West, 2008). This
is supported by studies demonstrating comparativiglyer accuracy and consistency of analytical

deliberation on numerical tasks (Beilock and DeCa6®7; McMackin and Slovic, 2000), and by evidence
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demonstrating high correlations between analytiiaking modes and the Adult Decision Making
Competence scale, a widely-used and robust meatdexision making quality (Bavol’ar and Orosova,

2015; Bruine de Bruin et al., 2007, 2012).

Increases in individual cognitive load stimulateraference for - and eventually necessitate - more
heuristic and less time-consuming information pssagg (De Dreu, 2003; Hoffmann, Helversen, and
Rieskamp, 2013) as a means of conserving time aguitove resources. In these conditions, employelys
on experiential judgment and intuition, and engage in analytical processes and knowledge shaiiitiin
the team (Epstein, 1994; Kahneman, 2003). And whéedact that individuals engage in both analytal
heuristic modes is well-established (Evans, 200&)e is increasing disagreement on their relattility

and the conditions under which either mode is atggous (Rusou et al., 2013).

To understand how team performance is contingeMQ@m, it is important to recognize that conditional
cooperation is fundamentally fragile (Van den Betgl., 2015; de Oliveira et al., 2015). Specificahe
maintenance of cooperation within the team dependserceived reciprocity, but individuals cannot be
expected to weigh signals of cooperative behavi@gual measure to signs of defection and failtoes
reciprocate (see De Dreu et al., 2008: 42 for dlainogic). Unfair or unequal contributions fronegrs
crowd out positive cooperative behavior (cf. Kahaemand Tversky, 1979) and lead the contributing
individual to either reciprocally defect to lowewkls of contribution or engage in other forms whighment
(cf. Gachter, Renner, and Sefton, 2008). Simply atiocognitive perceptions of behavior do notgliei
positive and negative signals equally. This implrest when perceived effort is unbalanced, whiotobees
increasingly likely with increasing TCO ratiosnitay only require a handful of instances where coadjmn
is not reciprocated to outweigh the effects of ipldtcooperating peers. When negative signals dgtwihe
stabilizing effects of multiple conditional cooptns, the perceived defection of a few team memibvédks
spur further defection and induce a shift in trerieequilibrium toward a less analytical information
processing strategy. Recent experimental evidems|support to this proposition. For example, igj &t
al. (2015: 53) find thdtconditional cooperators are more inclined to follthe bad example of a low

contributor rather than the good example of a hegimtributor”. Similarly, de Oliveira et al. (2015),
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Gunnthorsdottir et al. (2007), and Fehr and Fischba(2003:785) demonstrate that a relatively small
number of selfish individuals cdmduce a large number of altruists to defeciWe therefore expect a

negative impact on team information processing cigpand team performance as TCO ratios increase.

However, limited differences in the level of cogrétload among team members need not result in
deteriorating team functioning. In favour of thissearch has documented how teams engage in ad-hoc
sharing of workload, and how collaboration tendsstmain robust in noisy environments in the shamt r
when the motives of others are difficult to asdartand leniency and helping behavior therefore rum
immediate reciprocation (Bendor et al., 1991; Mcldaaret al., 2004; Wu and Axelrod, 1995). In faogre
is reason to expect beneficial effects when a nitynof team members experience high cognitive |@ed,
this would serve to counteract the documented @y carry on analyses for as long as time idahia,
even beyond what is necessary to reach well-infdroeeiclusions (e.g. Gutierrez and Kouvelis, 1991,
Latham and Locke, 1975). Specifically, when a teaimority does not reciprocate the analytical bebiaof
the majority, team members are likely to respondiriting the extensiveness and depth of analysis
(Gunnthorsdottir et al. 2007; Hartig et al., 202&hile this does not amount to a significant dexiimthe
information processing activity of the team, ieigpected to help limit exposure to problems of fittiarg
(Gigerenzer, 2008). Overfitting describes the phegimon where the use of more information biases non-
routine decisions, as the uncertainty of non-rautacisions makes it difficult to assess the appllity of
information from similar decisions in the past. Harmation may contain ample amounts of irretgva

information that does not apply but is not filteimd or ignored (Hertwig and Todd, 2003).

In sum, while we predict an overall negative assimi between project performance and increases in

TCO ratios, we predict beneficial effects on teammctioning as long as this ratio remains a minority

Hypothesis 1: There is an inverted u-shaped retediip between TCO and project performance.

The moderating effect of task complexity
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Contrary to this common understanding of informatibaring and analytical processing as generally
superior (e.g. Dawes, Faust, and Meehl, 1989nemeasing number of studies challenge the proposed
association between intuitive thinking modes ara$é&d decision making (Ayal, Hochman, and Zakay1201
Ayal, Zakay, and Hochman, 2012). In fact, theradsumulating evidence of specific instances of more
heuristic thinking modes leading to more accuraigsion making (Acker, 2008; Glockner and Herbold,
2011; Usher et al., 2011), and analytical thinkimgdes producing significantly biased decision bérav

(Ayal and Hochman, 2009; Dijksterhuis and Nordg&2006; Nieuwenstein et al., 2015).

As proposed by Ayal et al. (2015), these contradyctindings are plausibly explained by the common
methodological disposition in prior research towexgerimental studies that isolate decision praefem
contextual factors. Indeed, earlier contributiamglécision research demonstrate hawcision-making ... is
highly contingent on the demands of the 't§Blayne, 1982:382). In favor of this, Hammond le{£087)
manipulate participant thinking modes by changheyformat of the provided information and demonetra
synergies between task characteristics and thimkiodes. Similar contingencies between the natutieeof
task and individual cognition have been repeatddiyonstrated (Ayal et al., 2015; Shanteau, 1998niHs
and Millar, 2011). In general, complex tasks areerammpatible with more elaborate and analytical
processing of information (Homan et al., 2007; Jehal., 1999; Usher et al., 2011). The same guembre
intellective tasks withdefinitive objective criterion of succégtaughlin, 1980: 128; Dane and Pratt, 2007),
predictable or known associations between actiodoatcomes (Hammond et al., 1987), and logical sub
tasks that enable task decomposition (Dane, Rocknaard Pratt, 2012; MacGregor, Lichtenstein, and
Slovic, 1988). Conversely, for more judgmental sagth “no objective criterion or demonstrable solution
(Laughlin, 1980: 128) and a more uncertain orgagigrinciple between actions and outcomes (Epstein,
1994), more experiential and heuristic informatiwacessing is found to be the more compatibleesiyat

(Ayal et al., 2015; Rusou et al., 2013).

In accordance with these findings from decisioragesh, we propose that the negative performance
effects of increasing TCO are contingent on taskpdexity. When task characteristics are difficoltssess

and decompose, and when the relevance of existfogmation is fundamentally uncertain, information
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processing in the team is less likely to benefitrfrextensive information sharing and collectiveedgsion
(Gigerenzer, 2008; Hertwig and Todd, 2003). Addidity, a reliance on more heuristic and experiéntia
approaches will entail the commitment of fewer tgses to problem solving and may therefore be bette

able to accommodate operational constraints.

Hypothesis 2: The negative effect of TCO on prgediormance is moderated by task complexity. én th

presence of task complexity, team performance is susceptible to increases in TCO.

The moderating effect of stability

Conditional cooperation implicitly assumes thanteaaembers are able to observe the behavior ofother
and respond directly. We cannot ignore, howevet, tthe process of adapting to others is an inhigrent
temporal thing in the sense that perceptions aactictns occur sequentially (cf. Ancona et al., 2001
Mitchell and James, 2001). When time is considemddptation within the team becomes an evolutionary
effect, in the sense that team members continadijlyst to incremental changes in the behavior aif th
peers. Even with moderate levels of TCO, and enéhd absence of exogenous changes in team
composition, we expect a process of mutual adaptatnd consecutive shifts toward lower aggregdtetef
as team members continuously adjust their beh&vigciprocate the observed adaptation by theirspées
this decay progresses, heuristic reasoning and laverage levels of effort emerge as the equilibriu

strategy to which the team will eventually conform.

This chain of adaptation resonates with studigbéreconomics and psychology literatures that elser
cooperation decay in repeated games (de Olivemh,62015; Fehr and Fischbacher, 2003; Fischbaamr
Gachter, 2010). This phenomenon is partly explamedonditional cooperators becoming discouraged by
perceived selfishness and lower contribution anpeeys (Gunnthorsdottir et al., 2007). A complemgnta
explanation is that individuals become increasirggigitegic toward the end of relationship, whencibests

to defection decrease (Duffy and Smith, 2014; Keser Van Winden, 2000). Moreover, cooperation decay
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over time is observed even in relatively homogerteams (de Oliveira et al., 2015), which demonegrat
how conditional cooperation is not inherently séaéen in homogenous teams due to our inability to

accurately perceive and assess peer behavior @hdfschmidt, 1999; Fischbacher and Géchter, 2010).

To the extent that stable patterns of TCO initjatecesses of mutual adjustment and cooperatiorydeca
teams are expected to gravitate towards lowerdeseihformation processing effort, thereby decireas

team performance as stability persists for consezperiods.

Hypothesis 3: The negative effect of TCO on perdowa is moderated by team stability. The negative
effect of TCO on performance increases, as teamairestable around a particular level of TCO for

consecutive time periods.

The moderating effect of meta-knowledge

Work on transactive memory systems (Brandon andingshead, 2004), shared cognition (Healey et
al., 2015), and collective interpretation (Gavettd Warglien, 2015) have offered explanations @f temams
and networks of interdependent individuals may awvee come to develop and exploit shared
representations of where and through which intedaelevant information resides. These lines afarh
complement the fundamental insights from mediangsis (Daft and Lengel, 1986) and channel expansion
theory (Carlson and Zmud, 1999) that the informmapoocessing capacity of organizational mechangesnas
structures (e.g. teams) is not predetermined,duather expanded (or diminished) over time asviddals
become familiar with both the structure of the teand the behavior of interdependent others (Fraidi

2004).

As team members become familiar with the abilitiestk constraints, and behavioral patterns of their
peers, a cognitive division of labour may arisesao improve team functioning and streamline the
identification, retrieval, and application of awdile knowledge (Hollingshead, 2001). Team members ar

said to develop meta-knowledge (i.e. knowing whow® what). An immediate implication of this is a
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reduction in the social and structural complexigygeived by team members, as the effort assoaithd
locating and communicating with others that holdcsplized stocks of relevant knowledge is decreased
Similarly, the development of mutual knowledgexpexcted to improve the ability of team members to
perceive and understand the causes of heterogémgieer contributions (e.g. other commitments)icivh
would in turn mitigate the tendency to reciprodayeeducing effort (Hartig et al., 2015; Van denrdget al.,

2015).

Hypothesis 4: The negative effect of TCO on prgjediormance is moderated by team member meta-
knowledge. As team members build more extensiaknuetledge, the negative association between TCO

and project performance is reduced.
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3.4DATA AND METHODS

Common to our hypotheses is the assumption thaigelsain TCO impact project outcomesdaysing
adaptation in psychosocial aspects of collaboraspacifically by impacting individual information-
processing behavior and adaptation within the t€aumn.research design should therefore plausibly
disentangle the hypothesized relationships frommeagage trends and other spurious effects of cagnitiad.
This would be difficult to accomplish with crosssenal measures, as the effects of compositiomahges
in project teams manifest primarily over time ananvironments with repeated observations. Abssefull
instruments, hypothesis testing in our study melston longitudinal data with repeated within-unit

observations to identify relevant patterns andragtons with stable sample characteristics.

To this end, we trace the new product developme¥RY) efforts of a world-leading manufacturing firm
over a two-year period. NPD projects are dedictadgtle development and maturation of product cotscep
and process technologies (Adler, 1995). Projecs $om initial design decisions over the developtne
validation, and approval of concepts to the optation of final manufacturing. These sequential and

interdependent activities account for the majasitglevelopment and project organizing within thenfi

These projects represent immense resource investmed strategically important undertakings for the
firm and are therefore subject to considerable dmuation requirements and ongoing assessments of
performance. Given their standardized structurggpts move through predefined stage gates withhomm
criteria for progression that form the basis fomtindy reports on key operational indicators dekegeby the
project management team. Main indicators includerg@nd development costs, project activitiesfisig
timeliness and delays, product quality, and martufag efficiency. Moreover, managers are expetted
enumerate and describe ongoing concerns and sppaifdlems currently being addressed and analyged b

team members, and to provide generalized risk sisg3ds in relation to project objectives and deadli

Aside from providing current estimates on all opiersal indicators, project managers are also reqdes
every month to provide adjusted estimates of exgokfttture performance on most operational indicaftor

the remaining phases. Additionally, project managetnis expected at the inception and midway pdiat o
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project to provide best estimates on central ofmralt metrics for the remainder of the project. Tinan
emphasis here is on establishing deadlines foealhining stage gates and realistic targets foqtiadity

and cost of product development. These fixed estisnare logged in all monthly reports to serve as
unbiased anchors against which ongoing performanassessed. The continuously updated estimates are
logged as well so as to make visible the numbemaaghitude of prior changes in expected projecatiom
and performance as a way of motivating deadlin@ite and debiasing future estimates. The connainat
of fixed estimates of expected performance andiootsly updated measures and re-estimations enable
to meticulously trace and pinpoint developmentgarformance and deviations from both original

expectations and recent best estimates.

We consolidate data from 501 monthly reports fraghuBique projects in the two-year period from
January, 2015 to December, 2016. We were unalabtson monthly reports for every project in every
month, as some projects are initiated (11) or cetapl (4) within this period, meaning the panelaturally
unbalanced.. We obtain comprehensive data frorodhgany work time registration system on the
distribution of working hours for project employesasd managers. Specifically, the system registetasks
and projects to which an employee has contributdlé specific month, including the amount of hours
allocated to each. We obtain matching employee fdata the company HR database on individual
demographics, departmental affiliations, job derimns, managerial responsibilities, and physiocaation
in terms of country, city, building, and floor ofain work station. Our combination of these distidata
repositories enables the construction of longitaldineasures of individual cognitive load and TCay a
allows us to trace changes in team compositionoimel important secondary variables. Additionatly,
helps mitigate concerns of common method variaRoelgakoff et al., 2003), which is a significank ngth
management reports and similar self-reported dhatiais prone to measurement error when illusory

correlations and implicit theories inform subjeetestimates (Boyd, Dess, and Rasheed, 1993).

The combination of individual and project data pdeg 7,429 useful project-month-employee
observations corresponding to 486 unique indivisladibcated across 34 projects over 24 months.t®ue

the nature of our inquiry and the structure of data, individuals are effectively nested withinjpobs.
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While important independent regressors are measureng individual level, the dependent variabkdes
at the project level, and we therefore have toemhivith separate error terms at the individual ogect
levels. To this end, we employ robust standardrerfadjusting standard errors for 1,635 clustetbén
panel) to control for repeated observations aptiogect level and account for the dual error terms.
Additionally, the Durbin-Wu-Hausman specificati@st indicates that the regressors in our model are
correlated with unique errors, so we employ fixéfdas estimation to further limit between-unit iaion
and alleviate residual non-random effects in thepda. We also conduct bootstrap reestimationsrasans
of resampling with replacement from our samplellevate concerns that the obtained standard dewisit
are unduly biased on account of our data strucBmetstrapping with varying sample sizes, even well

below the number of clusters in the full model (I260), confirms our findings.

Variable construction

Dependent variable

Project performancés multidimensional with an emphasis on acceleggtiime to market without
compromising product quality or development cosig&z, Handfield, and Scannell, 1997). Temporal
metrics are generally more sensitive to deviatiorgerformance as compared to assessments ofaubts
quality, due to the relative ease of discoveredaquahtifying delays against preset deadlines. \Weefbre
operationalize performance as project timelingss {0.3;c = 0.31), captured as differences between the
latest estimated completion date of the currenselaad the associated objective deadline (fixed by

management at project inception and updated abhitieay point).

By using the difference between objective deadiimé expected completion date as our performance
metric, rather than the more intuitive differenetvizzen objective deadline and current month, we tak
advantage of the fact that the latest estimatetatiaon time incorporates errors and delays thaeha

already been committed and recognized by the mamagfeteam. To account for the obvious impact of
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differences in project size and expected duratigraect outset on the magnitude of delays, waylvéhe

estimated difference by the planned lifespan ofttogect.

We further improve our timeliness metric by adjogtfor delays that were already incurred at the
inception of the present phase, so as to not imedihess downwards. Moreover, we are in a postionse
future monthly reports to estimate, at any givempio a project, how much additional delay is gpto be
incurred in excess of the currently estimated cetiqrh date. It is likely that this excess delagtisibutable
to errors committed between the start of the phasthe time at which the excess delay is incotpdrato
the estimated completion date. We therefore akoeatess delay equally to all months in this peasa
means of accounting for hidden errors. Notably levtiie described adjustments improve the statistica

properties of our regression, our results and emimhs are robust to their exclusion.

Independent and moderating variables

TCO(x = 0.28;0 = 0.12) is defined as the ratio of team membeayskihg more than their nominal
hours. Nominal hours is defined according to commanish work time regulations as a monthly averige
165 hours. By virtue of the comprehensive recordsork time distributions in the firm, we are abde
adjust our measure to account for absence dulméss or holiday. Additionally, in view of the fatiat
employees may grow accustomed to slight variaticeciual working time across months, we intentignal
reduce the sensitivity of our measure by defirthregcut-off point for individual cognitive overload be a
half working week (18.75 hours) above nominal hoWhile this slightly improves the statistical pevpes
of our model, all findings are robust to the usemddjusted nominal hours. To enable more speeifits of
moderating effects on the negative effect of TC®,cempute the inflection point of the variablehe t
regression model. We find that negative performaaffets set in at TCO ratios above 30 % and coost

dummy variable to reflect when TCO is above thfkeition point.

This measure is based on the level of cognitivd lfaeach individual team member and provides us
with the ability to track longitudinal changes retcomposition of the team without relying on agéarg,

which would reduce the sensitivity of the measBrevirtue of our access to data on how the numhdr a
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distribution of hours continuously changes for eaniployee, the overload ratio enables us to capdare-
level effects of cognitive load on collaboratioream overload ratio takes on values between 0 awdtp
representing teams with no members experiencingfigignt cognitive load, and 1 signifying the obser

scenario in which all members are overloaded.

Task complexityx = 6.2;0 = 5) is measured at the project level. While rreatimeasures of complexity
are available, the number of identified and unne=blconcerns in need of analysis and problem splaie
reported on a monthly basis. When the number of@ms increases, additional resources and man@ower
dedicated to analysis, meetings, and the developaofiealevant countermeasures. We therefore retterd
number of active concerns to be an appropriateypiaxtask complexity and the associated requirdmen
for analytical information processing and knowledparing. Project managers may report a maximum of
five concerns in any given month, and are expetct@dport the severity of each on a four-pointecal
covering (1) problem identified; (2) owner/investipn; (3) containment in place; and (4) countersnea
confirmed. We construct a measure of analyticaliregnents by totaling the reversed values of eatliea

problem (so as to assign greater value to unregalallenges).

Stability (x = 0.5;0 = 0.85) is simply a count of the number of consigeumonths in which the TCO
composition remains stable. Stability is definethvei percentage bound of change to allow for thetfeat
teams are able to absorb (or, indeed, fail to neizedy minor variations in TCO over time (Bendoakt
1991; McNamara et al., 2004; Wu and Axelrod, 199pkecifically, teams are considered stable to xitent
that monthly changes in TCO do not deviate mora 8% from the prior month. The use of percentage
bounds of change is superior to the use of sim@l® Thtervals, as intervals may positively bias itgb
estimates (when TCO is equidistant from cut-ofint®and hence can change significantly without
compromising stability) or negatively bias estinsaf@hen TCO coincides with a particular cut-offuel

and minor changes therefore register as instapility

Metaknowledgéx = 0.34;0 = 0.4) is measured for each individual employee, may differ across all

projects to which this individual contributes. Sifieally, metaknowledge is expressed as the rdtio o

73



familiar team members to team size, where familiasi captured by counting the number of team membe
on the focal project which the individual is sinaulbusly collaborating with on other tasks or prigec
Hence, the measure intentionally ignores prioratmtations on the grounds that working conditians a
associated behaviors of employees may change raipielty. An extended measure accounting for prior

collaborations is included later as a robustnessich

Control variables

As observations in our data set are structured mdhthly intervals, we includ@monthdummies to
account for aggregate time-series trends. In sirfalghion, we adg@roject phaselummies to capture phase-
specific effects in the standardized NPD desigripamstance different mean levels of technicatentainty
or cross-functional integration. Failure to do swoants to potential omitted variable bias and risks

producing spurious regression results (Malmendidridagel, 2011).

Our measure of task complexity cannot be expecatedmprehensively depict the state of the project.
While more concerns are likely to be associatett mibre information processing, an increase in tiaber
of reported concerns might signify either extengix@blems or simply an astute management teanrder o
to adequately account for unobserved variatiorrafegt health, we control for the level mfoject risk(x =
2; 0 = 0.78), assessed monthly by project managemesitres (1) No risk, (2) Some items behind schedule

but no risk to project, or (3) Genuine risk to padj

We measuréeam sizdx = 38;c = 20) andnanagement team sige= 9;c = 1.2) to address the diverse
effects of size on team processes, collaboratiatityuand communication efficiency establishedhe
literature (Hackman, 1983; Thomas and Fink, 19Ad}litionally, team size has been shown to directly

influence the magnitude of variation (Ancona antd@all, 1992).

To account for variation in the delegation of auitycand frequency of direct involvement as altée
influences on information processing and performaheana, 1986), we control for thegnitive load of the

management teafi¥ = 9.3;c = 2.3). As we do not have access to time registratata for all managers, we
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instead rely on a composite average of the totadban of management teams each manager contriloutes t

and the number of unique individuals with which thanager collaborates € 0.7).

In the interest of controlling for alternative soes of cognitive load for individual employees, we
include a measure of individustructural load(x = 3.6;0 = 2.7); a composite average of the number of
projects and other tasks to which the employeeritories in the given month & 0.75). Alternating
between multiple tasks and projects generateslswgaosts and an exponential strain on cognitaacity
(LePine et al., 2005; O’Leary et al., 2011). Mukipnemberships also amplify social complexity, when
individuals need to engage with an increasing nurobpeople with different specializations, perdpess,
and professional languages (De Vries et al., 2Dbtigherty, 1992). We therefore control for indivadiu
interpersonal loadx = 39.7;c = 22.2), measured as the number of other employglksvhich the
individual interfaces in a given month. Additionallve add a dummy control for employ®anagerial
responsibilitieso capture unregistered workload and interactibirsally, we control for individual
temporal load(x = 139;6 = 52.7) by a simple measure of the number of holacked by the employee,
which corresponds closely to the measure of cognitiad used to compute TCO. It is included to help

control for possible multilevel issues.

We control for project membeeniority(x = 14.8;c = 10.5). Acquiring relevant expertise and domain-
specific knowledge has been consistently demowsttat require time and deliberate practice (Armmjro
and Mahmud, 2008; Ericsson and Charness, 1994)rinexpertise and domain-specific knowledge have
been demonstrated to correlate highly with morieiefit problem solving (Gick, 1986; Larkin et d@l980),
improved decision making (Kahneman and Klein, 2@#as et al., 2010) and similar benefits so as to
bolster overall job performance (Dreyfus and DreyR005; Ericsson and Lehmann, 1996; McCloy,
Campbell, and Cudeck, 1994). Conversely, howevwgrerence has been associated with a number of
limitations related to domain-entrenchment (seed)@010; Holyoak, 1991). Entrenchment involvesss lo
of flexibility and adaptability in experienced initiuals, such that the ability to assume the petspes of
others and appreciate contrary thoughtworlds isttaimed (Camerer, Loewenstein, and Weber, 1989).

Moreover, the individual tends to become more wahke to changes in extant routines and less able t
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integrate new conditions into their mode of opa@{iCanas et al., 2003). Thus, while the perforreanc

implications of project member seniority are unaertit is an important source of performance \tama

We also control for project membage (x = 44.5;6c = 9.5), which has a similar dual role with regtod
project outcomes. Consider, for instance, the aetgive impact of aging on cognitive capacity aletision
making (Glisky, 2007; Mell et al., 2009; Mutteradt, 2007). Yet, despite progressive deficienaies i
learning, contingency judgment, and memory, ageggon makers have been observed to compensate for
superior cognitive capacity by adapting their sidecstrategies and decision heuristics to envirembal
characteristics (Hertwig and Todd, 2003; Mata gt28l12; Mata, von Helversen, and Rieskamp, 2010).
Hence, the aging decision maker is able to distegaailable information to reduce processing lo#tiaut
significant losses in decision quality (Mata andis, 2010); a phenomenon that is also observedgamon
experts (Garcia-Retamero and Dhami, 2009) andkestio the level of experience with a particular
decision type or context (Merritt, Karlsson, anck€lg, 2010). Specifically, we control for non-lirretfects
of age, as the impact of cognitive decline is etgee¢o eventually supplant the efficiency of congagary

strategies and experience (Mata et al., 2012).

Correlation matrix and descriptive statistics (dianal deviations and mean, minimum, and maximum

values) are reported in Table 3.1.

3.5RESULTS

Our results from the hierarchical regression aesgnted in Table 3.2. Model 1 consists of all acistr
and the four main independent regressors. Thidibasaodel is expanded with a quadratic term of Ti€O
Model 2 to test the hypothesized inverted u-shaesdciation between TCO and project performance.
Model 3 relies on the computed TCO dummy to testiypothesized moderating effect of task complexity
stability, and metaknowledge on the negative aatioci between TCO and project performance. The
dummy is defined as 1 for all observations with T@ues above the calculated inflection point far t

inverted u-shaped relationship (calculated at @8k to the inclusion of two-way interaction terral,non-
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binary regressors were centered on their respectdans. Except for obvious correlations betweeraagde
the corresponding squared term, neither indepenterdverage variance inflation factor scores iaigic

multicollinearity (1.04-2.89¢ = 1.6).

Consistent with our first hypothesis, the regrassasults in Model 1 and 2 demonstrate a statlbtica
significant inverted u-shaped relationship betw&&® and project performance (p < 0.001). When team
members are homogenous around low levels of cegritad or experience only moderate levels of
cognitive overload within the team, individuals lwéciprocate by maintaining collaboration and itheitant
levels of contribution. As the degree of cognitbxerload within the team increases towards higl@&® T
ratios, there emerge more apparent incentivesfeztiEom collaboration and reciprocate by adjustin
contributions to the perceived effort of others Qleveira et al., 2015; Van den Berg et al., 2019)is
hypothesized adjustment toward lower levels ofrimi@tion sharing and analytical information procegsi

detrimentally impacts performance.

Substituting our dependent variable for the congpT€O dummy in Model 3, we find support for our
second hypothesis that task complexity moderatesdigative effects of TCO on project performance
(p<0.01). When task complexity increases in thenfof more pressing needs for analysis and problem
solving behavior, the disruptive performance effaitincreasing TCO ratios and subsequently delcrgas
effort and analytical behavior become salient mtdam. Conversely, and in accordance with thexaeti
predictions, these disruptive effects are lesestiln teams facing fewer acute problems and mptierts to

rely on experiential and heuristic reasoning.

Consistent with our third hypothesis, being stast@ind TCO ratios greater than 30% is seen in Model
3 to negatively moderate the association betwee@ &l project performance (p < 0.001). These ®sult
confirm our expectation that while a stable disttibn of cognitive load might have positive implicas in
terms of team members becoming familiar with artteb@ble to compensate for this inequality (main
effects of stability are consistently significanidgpositive in all models, p<0.001), there is ndweess

significant risk of cooperation decay as time pesges, even in the absence of exogenous changesrin
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composition of TCO (Fehr and Fischbacher, 2003;Hkiacher and Géchter, 2010; Gunnthorsdottir et al.,
2007). Cooperation decay implies an aggregate ishiftam behavior toward less elaborate and more

heuristic information processing with generallyraeéntal consequences for project performance.

Finally, our fourth hypothesis is rejected in Mo8ehs we see a statistically significant and riegat
moderation effect of metaknowledge on the assacidietween TCO and project performance (p<0.001).
This runs contrary to our expectation that moreesive familiarity with team members provides
opportunities to improve information search witttie team, thus reducing the reliance on effortful
information acquisition (Brandon and Hollingshe2d04; Healey et al., 2015; Hollingshead, 2001) hBat
an interpretation of this may be that more frequeteractions in different settings may in fact dav
detrimental consequences, if one observes behidndbmotivates reciprocity (e.g. non-cooperation or
reduced effort). These reciprocity effects woulglai our findings, as the behavioral spillovereetf
(Bednar et al., 2012; Cason et al., 2012) wouldiéedteam members to be more sensitive to perceived
reductions in effort or, alternatively, to simpBciprocate prematurely on account of behavior eeser

outside the team.

We observe several significant controls. Partidylateresting is the consistently significant qretit
effect of age on project performance (p<0.05).dooadance with theoretical predictions, we observe
decreasingly positive returns to age, which prowisigpport for the bounded ability of aging team Iners
to compensate for cognitive decline (Mata et &11,2). The consistently insignificant effects oftallee
cognitive load parameters at the individual leeeld credence to our expectation that the primary
performance effects of cognitive load manifest aslkective phenomenon. Indeed, we find that betnt
size and management team size strongly predictimegserformance (p<0.001), which could also berak
as an indication that mutual adaptation and ovégalh effects of cognitive load manifest more d{ear
teams above a certain threshold minimum size. Dtiemof cognitive load as a collective phenomeison
supported as well by the consistently significard positive effect of management team cognitivel loa
(p<0.001). As management face more numerous afmetviasks, they are likely to substitute detrimenta

micromanagement for greater delegation of realaitth(Leana, 1986; see also Aghion and Tirole,7)99
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Robustness analyses

To assess the robustness of our independent \esjalé undertake meaningful adjustments of their
operationalization as a way of ensuring that theeoled results are not an artefact of our variable
construction. In the regression models, TCO waesdas measures of individual cognitive load, meagur
as the number of hours put in by the individuajyatkd for absence). Specifically, individuals wdefined
to be cognitively overloaded when their working reoexceeded nominal hours by more than half a wgrki
week (18.75 hours). As a robustness check, weadledd TCO using less sensitive cut-off values of
individual cognitive load amounting to an entirerling week in excess of nominal hours (37.5 hours).

Though significance levels are reduced slightlg, ititerpretation of our findings remains similar.

All moderating variables are adjusted in similagtfi@an. Thus, our task complexity measure is adjuste
to only include concerns that have not yet beezdras 4) countermeasure confirmed, as these prslaem
less likely to require significant analytical adtyv We adjust the percentage bound of change lyidgrour
stability measure from 5% to 10% to test if thedidependent adaptive processes within the team are
maintained in the presence of more variation in Tr@s over time. Neither adjustment produces

meaningful changes in our main regression results.

Finally, with regard to meta-knowledge, there israplicit assumption in research on familiarity and
collective systems of knowledge that all team membevelop the same level of meta-knowledge. Recent
research has challenged this assumption and prdplosemeta-knowledge may instead be concentrated
with one member (Mell et al., 2014). In teams vatimcentrated meta-knowledge, the central member is
proposed to act as a catalyst for the identificasinod integration of distributed knowledge. Thavrdiial
effectively adopts a brokering role to mitigate eoessary cognitive effort and search costs ondheop
each other member. With extensive knowledge of ézam member, the central individual may broker
relevant meetings between team members to shangracess complementary information without them

having to engage needlessly with others. Thus,en@centralized meta-knowledge has an advantageous
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effect on the cognitive load of team members, edimtd meta-knowledge may be sufficient to reduserp
sensitivity to differences in contributions amongmbers, as relevant interactions are ensured. Aters
are less motivated to react to perceived differeme&ontributions, the negative implications of0 @re
mitigated. However, operationalizing centralizedardenowledge as the highest level of individual anet

knowledge in the team, we find similar results caneg to decentralized meta-knowledge.

3.6 CONCLUDING DISCUSSION

This article contributes to our knowledge of callee information processing behavior in organizasio
Organizations routinely seek to integrate dispeesatispecialized human capital from across thetfirm
improve decision-making and problem solving, besstefforts fall short when individuals fail to shand
process available information (Lau and MurnighddQ2, Stasser, 1999; Wittenbaum and Stasser, 1996).
While information processing behavior has beenistudxtensively in psychology and management (&yal
al., 2015; Gavetti and Levinthal, 2000; Hogarth &agelaia, 2005), our understanding of how variatio
the information processing behavior of team memimepacts collective outcomes‘is its infancy”
(Mohammed and Schwall, 2009: 302; Loock and Hin@2@15: 2033; Vuori and Vuori, 2014: 1691), despite
the prevalent use of team structures to facilitaterdination (Mathieu et al., 2014). Considerinfgpimation
processing behavior across different levels im@ieeparture from extant research, which has relytin
emphasized individual-level strategies with an iota individual decision making (Hogarth and Kara)
2007; Vuori and Vuori, 2014), or organizationaldéstrategies with an impact primarily on unit or

organizational outcomes (Bingham, Eisenhardt, amd 2007).

We explore cognitive load as an antecedent of iddal information processing behavior (Shah and
Oppenheimer, 2008) and, in turn, as an antecedentlective performance. Specifically, we arguatth
conditional cooperation functions as the primargchamism underlying both the adaptation of individua

information processing within the team, and theregagtion of individual behavior to collective outees.
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Drawing on comprehensive NPD data from a globalufeaturing firm, we find evidence of an inverted
u-shaped association between TCO, i.e. the ratieswh members with high cognitive load, and project
performance (Hypothesis 1). We argue that low eéITCO have beneficial implications for team
information processing and performance, mainly beedeams are less likely to engage in extensive
analyses that are prone to overfitting throughirtisision of irrelevant information (Gigerenzer 030
Gutierrez and Kouvelis, 1991; Hertwig and Todd, 200Vhile disruptive performance effects do manifes
as TCO ratios increase further, we find that tleslide in performance is moderated by three distaxtors.
First, teams become more susceptible to the diseuptfects as task complexity increases (Hypogh2xi
due to their impaired ability to adequately addiassplex problems through the sharing and collectiv
processing of available information. Second, wieamts remain stable around moderate or high TCGstati
performance continues to decline with consecutirogs of stability (Hypothesis 3). We attributéstto
cooperation decay within the team, as team meniass re-adjusting their effort to the perceiveaefof
others, thereby inducing consecutive downward shifaggregate effort. Third, we find that as teams
develop more extensive metaknowledge, the negatfeets of misaligned behavior at higher TCO raisos
potentially amplified, contrary to our predictiodypothesis 4). Greater metaknowledge, it seemd)lesa
badbehavior to influence multiple team contexts thitobghavioral spillover effects (Bednar et al., 2012

Canon et al., 2012).

The proposed relationships between cognitive loaliective behavior, and project performance are
heavily premised on research into conditional coafen (e.g. de Oliveira et al., 2015; Fischbacet
Géchter, 2010) and the effect of cognitive loadtooperative behavior (Duffy and Smith, 2014; Sclailz
al., 2014). The majority of research in these aesagloys game theoretical research designs to sthady
cooperative behavior of subjects under diverse itiond with the most prominent research designdpein
public good games (Van den Berg et al., 2015; Biacher et al., 2001) and variations on the standard
prisoners dilemma (McNamara et al., 2004). Whilegaheoretical research has enabled significant
advances in our understanding of human cooperahes,also suffer from particular limitations going

forward. Nijstad and De Dreu (2012: 19) note thatémpirical foundations often deritfeom tightly
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controlled laboratory experiments with ad hoc greuh students performing relatively short-livedksgsvith
hypothetical rather than real consequences to tidéviduals and their groups (or the wider organina)” .
While there are numerous efforts to actively adslthese concerns in repeated games, it is impddaest
derived hypotheses in the field whétlee cooperative and competitive motives couldrmbuced by features
of the relevant contexito substantiate the inferences drawn from thgTalma and Butera, 2015: 464). As
such, a key contribution of this paper is to adequtings from the lab and test their validity iratevorld
settings. Additionally, there is significant rooor fjualitative studies to explore how separatermédion
processing behaviors compete or complement eaeh iotlspecific contexts (e.g. Maitland and Sammarti
2015), and for studies in general to consider‘fiéensemble of games than an individual facés”
account for behavioral spillover effects (Bednaalet2012: 13), possibly by use of proxies suchagitive

load.

More generally, the paper seeks to strengthendpehplogical design of the firm and its constituent
decision processes by coupling insights from pshkadyoto higher-level organizational structures and
outcomes (Kahneman and Klein, 2009; Powell eRéll1). Specifically, we have identified the adaptiv
implications and performance correlates of diffeteam compositions, which enables us to make novel
predictions on the management and allocation ofi@yeps with different levels of cognitive load, aod
better ensure the integration of human capital iteegifferences in workload. This insight that epyde
behavior is interdependent and contingent on th®mesognitive composition of the teawill enable us to
transition from independent intervention strategi@snore effective interdependent interventions tha
incorporate individuals’ social contexts into théieatments”(Aral and Nicolaides, 2017: 2). Additionally,
by tying individual cognition and behavior directty elements of organizational design that are alerto
managerial control, the propositions provide avsrfoethe profitable execution of strategy (Poveglal.,
2011). Here, firm performance arises not only ftbenovelty or inimitable advantages of firm stgis,
but rather from the application of insights fronhbeioral research to identify and address systeneators
in decision-making, invisible patterns of behavi@daptation, and general deviations from predicted

rationality in more mundane and fundamental actisit
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The proposed theory has important practical imgbos. As managers decide on the task allocation an
rate of utilization of their employees, and ofteify those decisions through organizational de§igm Vries
et al., 2014; O’Leary et al., 2011), they simultaungy govern employees’ cognitive load, which imtu
impacts their proclivity for either heuristic reasmg or more analytical information processing (Honet
al., 2007). By linking analytical and heuristic seaing with managerial choices vis-a-vis the tdklcation
and utilization of employees, the paper proposesationship between human capital, organizational
design, and performance that is malleable and aohet@managerial control. In this sense, the paparbe
said to address the issue of how and when ourhitss@n individual behavior and cognition, as detifrem
studies of isolated individuals under the auspafgssychology, become valid and valuable in turbtjle
temporal, and multi-agent organizations (see Binghad Eisenhardt, 2011; Vuori and Vuori, 2014).§,hu
the paper aligns with recent microfoundations ditere, which calls for exploration of the procegbesugh
which characteristics of heterogeneous individudkract and are aggregated within and across

organizational structures (Felin et al., 2012; Giaet al., 2007).

In doing so, the paper contributes also to an eimgime of research on the discriminating effeaits
structural arrangements and governance choicesgnition and behavior (Foss and Weber, 2016; Turner
and Makhija, 2012; Weber and Mayer, 2014). Becorawgre of the impact of different organizational
design choices on the exacerbation or mitigatioimtefpretative conflict, cognitive adaptation, agihilar
issues promises new avenues for management tovmfne functioning and predictability of their

organization.

Limitations and future research

While our single company sample improves our ghbititcontrol for extraneous variation at the levkl
the firm and the industry (see Siggelkow, 2007) simultanously reduces the likelihood of spurious
influences on the hypothesized mechanisms andaehtips (Harrigan, 1983), we cannot exclude the

existence of firm-specific effects. Future reseawcluld need to confirm and build on our findingggs
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data from multiple firms to improve generalizalyiliHambrick, 1981). To this end, it is advisabldtdance
fine-grained research strategies, such as ours,more accessible cross-sectional samples to agpeoa
“medium-grained methodology wherein the generali#giof cross-grained methodologies is combined

with the detail of fine-grained methodologies irglesample studies{Harrigan, 1983: 399).

The study is limited by our inability to directlypserve collaboration. We infer collaboration frdme t
co-allocation of individuals in the same periodt this need not be true. Future studies need tseavays
to better discriminate collaboration and co-allamatBy the same token, we do not observe technical
contingencies (e.g. breakdowns) or resource contr@.g. delayed equipment delivery or staffing
limitations) that may significantly impact perfornae but do not pertain to team dynamics. Moreaower,
are faced with potential survivor bias, as our daropnsists only of active and completed projedthile
the firm screens project proposals extensively itamize the risk of project termination, we caneatlude

the potential bias of failures being underweightethe sample (Cooper and Kleinschmidt, 1990).

Another potential limitation of the theory is theéntionally broad conceptualization of heuristic
reasoning as a reduction in the amount and depthli@nt information considered (Shah and Oppengigim
2008), despite the vast literature on differentrfeiof heuristics that reduce information accordmgarious
rules with different implications for informationgressing (e.g. Gigerenzer and Goldstein, 1996). As
demonstrated by Maitland and Sammartino (2015 int individuals in a decision-making team wilha/
on different heuristics to search for, discoved analyze information. As such, convergence onistir
reasoning does not equal convergence in termsegfdtticular heuristic rules followed by individwgents.
However, to the extent that such heuristics havdai implications in terms of reducing salientanhation
and relying on fewer informational cues (Gigererameal Brighton, 2009), the expectation that infoiorat
elaboration processes will be constrained in soctiexts should remain valid. Nevertheless, whilg th
approach aligns with calls t@tish past just generating heuristic lists look for general truths about
heuristic reasoning (Maitland and Sammartino, 2055%6), it does constitute a conscious limitatiod a
potential blind spot in the argument. Future redearould need to test whether interactions between

cognitive load and team performance are impactettidyarticular heuristic rules used by collabogti
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individuals. Additionally, future research shoulthsider substitutability or complementarity of team
members in terms of their applied strategies amtve@dge (e.g. Camerer and Fehr, 2006; Nijstad aad D
Dreu, 2012; Postrel, 2002). When certain membersmaispensable to team outcomes, their behavioral
preferences are likely to impact the team equilitorimore than dispensable members, who are mollg easi
ejected or denied influence. This relates morediyo@ the argument that more powerful membersahie

to sway the team to their preference (Ten Veldai.e2007; 2010).
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TABLE 3.1. - Correlation Matrix

TABLE 3.1— CORRELATION MATRIX, ALL VARIABLES

Timeliness TCO Task Stability Metaknowledge Team  Structural Interpersonal Temporal Senionity Age Phases CurrentMonth

Complexity Size Load Load Load

Timeliness 1.00

TCO -020 1.00

Task Complexity 0.20 0.10 1.00

Stability 0.10 012 0.19 1.00

Metaknowledge 023 -0.03 039 -0.09 1.00

Team Size 0.15 013 036 028 031 1.00

Structural Load -0.08 0.17 0.01 0.01 011 0.00 1.00

Interpersonal Load 0.03 012 0.14 0.18 011 0.68 0211 1.00

Temporal Load 0.02 0.16 -0.00 -0.01 00 002 0.09 0.03 1.00

Seniority 0.03 0.03 0.08 0.03 -0.04 008 0.04 0.03 0.00 1.00

Age 0.02 005 0.08 0.01 -0.06 0.03 -0.02 -0.02 0.00 0.66 1.00

Phases 044 022 024 0.14 023 027 0.10 0.13 -0.02 0.06 -0.03 1.00

CurrentMonth 022 032 0.03 -0.10 028 0.09 0.14 -0.04 0.07 0.04 006 017 1.00

Mean 03 029 62 034 3793 359 39.67 135.13 14.73 443 .09 670.63

SD 032 012 499 0.83 041 2007 269 2218 39353 103 93 148 6.99

Min -193 0 0 0 0 1 0 1 1 19 2 660

Max 01 1 15 4 1 225 122 300 49 17 8 683
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TABLE 3.2—REGRESSION MODELS

(1) (2) (3)
Ti mel i ness Ti mel i ness Ti mel i ness
b/ se b/ se b/ se
Over LoadRat i o_wei ght ed -0.053* 0.238***
(0.02) (0.05)
oLoL -0, 375***
(0.07)
TCO_Dummy -0.014%**
(0.00)
Task Conplexity -0.006*** -0.007*** -0.006***
(0.00) (0.00) (0.00)
Stability 0.013*** 0. 012*** 0.019***
(0.00) (0.00) (0.00)
Met aknow edge 0. 040* 0.037* 0.078***
(0.02) (0.02) (0.02)
TCO Dumy # Task Conplexity -0.003**
(0.00)
TCO Dummy # Stability -0.021***
(0.00)
TCO Dumy # Met aknow edge -0.103***
(0.01)
Team Si ze -0.002* -0.002** -0.002*
(0.00) (0.00) (0.00)
Structural Load 0. 000 0.001 -0. 000
(0.00) (0.00) (0.00)
I nterpersonal Load 0. 000 -0. 000 0.000
(0.00) (0.00) (0.00)
Tenporal Load 0. 000 0. 000 0.000
(0.00) (0.00) (0.00)
Seniority -0.008 -0. 008 -0.007
(0.01) (0.01) (0.00)
Age 0. 050+ 0. 044+ 0. 048+
(0.03) (0.03) (0.03)
Age, Squared -0.001+ -0. 000 -0. 000+
(0.00) (0.00) (0.00)
Phase 2 0. 000 0.000 0.000
() () ()
Phase 3 0. 051** 0. 070*** 0. 064***
(0.02) (0.02) (0.02)
Phase 4 0. 245*** 0. 264*** 0. 254*x*
(0.02) (0.02) (0.02)
Phase 5 0.233*** 0. 250*** 0. 248***
(0.03) (0.03) (0.03)
Phase 6 0.081*** 0. 093*** 0. 094***
(0.02) (0.02) (0.02)
Phase 7 0.198*** 0. 204*** 0. 219***
(0.02) (0.02) (0.02)
Intercept -1. 120+ -1. 047+ -1.083+
(0.61) (0.60) (0.61)
N 7342 7342 7342
R2 0.559 0. 565 0. 568
DF 1559 1559 1559

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001
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CHAPTER4

SO CLOSE YET SO FAR

THE INTERDEPENDENCE OF GEOGRAPHICAL AND PSYCHOLOGICAL DISTANCE IN OLLABORATION

Jesper Christensén
Marcus M. Larseh

ABSTRACT

When companies engage in non-routine work, thétyakbd combine human capital from across the
organization to mitigate complexity and enable newetutions is highly valuable. Conversely, the gibgl
separation of functions and units is often benaffishen complexity is less pronounced and independe
units are allowed to hone their specializations ratlice unwarranted coordination costs. Howevensfi
often struggle to strike an appropriate balancesden integration and separation and make timelisaes
on the allocation of employees. In this paper, vappse that the quality of collaboration and thiitstof
employees to contribute to project performance eaba managed on the basis of geographical distance
alone, but rather depends on the interaction ofiptelldimensions of distance. We hypothesize amndl fi
support for the argument that collaboration quaditgl subsequent performance hinges strongly on the
degree of psychological distance perceived by eagbloyee. We show how performance varies with the
degree of psychological distance from the taskaatihand how this association is moderated byetved bf
geographical dispersion of employees. Thus, themamposes contingent interaction effects between
multiple dimensions of distance that better predatiaboration quality and improves the basis faategic
decision making on organizational design, locatibaice, and the allocation of human capital witthia

firm.

1 Copenhagen Business School, Frederiksberg, Denmark.
2 Copenhagen Business School, Frederiksberg, Denmark.
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4.1INTRODUCTION

When companies undertake non-routine projectsetisenften a need for employees from across the
organization to collaborate (Adler, 1995; Brown &hisgenhardt, 1995; Majchrzak, More, and Faraj, 2012
Yet, existing evidence indicates that efforts tiegnate specialized and diverse human capital sicros
functional and departmental boundaries produce anigsults, often at disproportionate costs (Loweleic
al., 2001; Sivasubramaniam, Liebowitz, and Lackn2&xi2).

The inconsistent outcomes of integration efforesaften attributed to challenges of coordination
(Kretschmer and Puranam, 2008). Coordination problarise due to the lack of shared and accurate
knowledge about how and when one is interdepenaiginothers and about the decision rules that sthes
likely to use (De Vries et al., 2014). Specificaltpordination is impeded when individuals empldfedent
cognitive frames (Dougherty, 1992; Weber and Maf@1.4), hold inconsistent representations of tasks
the organization (Cronin and Weingart, 2007; Cromiteingart, and Todorova, 2011), or are misaligned
with regard to project scope, technical ambitiamg] expectations regarding the capabilities anddtrons
of others (Gulati et al., 2005). A common sourcswfh misalignment is distance; when employees are
separated, common ground and mutual understandicanies more difficult to develop and maintain
(Allen, 1977; Hinds and Bailey, 2003).

In this article, we explore how two distinct dimamss of distance between interdependent employees
influence collaborative behavior and project perfance. Distance is commonly understood and cortstrue
as the geographical distance between employeesStexgper and Venables, 2004; Gray et al., 201&girg)
organizations adriterrelated behaviors of people who are performanigsk that has been differentiated
into several distinct subsystems, each subsystdoripéng a portion of the tasKLawrence and Lorsch,
1967: 3), research has demonstrated how physidalcation of employees and organizational unitghwi
face-to-face interaction in particular (Allen, 19Btorper and Venables, 2004), enables more fréquen
interactions and knowledge flows compared to geugcal dispersion. But while geographical proximity
has long been lauded as a particularly effectivelraeism to foster coordination and collaboratioaf(and

Lengel, 1986), studies have found inconsistentengd for this expectation (Cha et al., 2014; Wilsbal.,
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2013), which has been ascribed in part to theriaitd prior studies to account for variation in gsglogical
distance (Chong et al., 2012; Wilson et al., 208®gcifically, our perception of objects (e.g. gskams,
or colleagues) depends on their distance fromtherein time, in terms of social or professiondfetiences,
or in their relevance to our immediate context (ler@and Liberman, 2003; Pronin, Olivola, and Kennedy
2008), which impacts information processing, detignaking, and collaboration. Psychologically dista
objects become less salient and are construedrie atistract terms, causing individuals to deemphbasi
relevant details and idiosyncrasies in favour ofemmreative cognition (Forster et al., 2004; Libamet al.,
2007).

Consolidating comprehensive longitudinal data feomorld-leading hydraulics manufacturer, we
explore the contingencies between geographicapaychological distances among interdependent
employees. We confirm a negative effect of geogcabllispersion on team performance. Similarly, we
observe negative effects of psychological distamten collaborating employees are psychologicalyedit
with reduced attention to detail and analyticahkimig in favour of more creative and potentiallgrdiptive
cognition. However, when exploring the interactimiween these dimensions, we find that geographical
dispersion positively moderates the effects of pslagical distance. To explain this, we argue thlaite
teams do benefit from geographical proximity, thigds true only when team members are psycholdgical
close to the tasks at hand. When this conditiamoigited, e.g. when teams engage with outside pstfaals
in search of knowledge or attempt to anticipateflazirby involving employees and departments thalkt w
assume responsibility for the project in the futdine disruptive cognition and reduced analyti¢fdre
associated with psychological distance is magnifiddcal teams that lack appropriate mechanisntisnio
or guide this behavior, thereby undermining théatmirative benefits of proximity. Conversely, wadithat
the negative effects of psychological distancengiteyated as teams become more dispersed. We tleeori
that geographical dispersion imposes restrictionthe behavior of team members so as to encourage m
selective contributions and interventions in tearuision processes. This curbs the potentially gitre
effects of psychological distance and helps chatim@epotential benefits of creative cognition.

The study responds to calls for an improved undedihg of the contingencies between distance

dimensions in organizational work (e.g. Trope aittetman, 2010; Wilson et al., 2013). Our findingsd
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credence to the claim that the effects of diffedistance dimensions cannot be adequately ass@ssed
isolation (Boschma, 2005; Wilson et al., 2013). btwrer, our findings contribute to the expandingaesh
stream on the relevance of behavioral insight®fganizational design and the allocation of hunmegital
(e.g. de Vries et al., 2014; Foss and Weber, 2@6hringing insights from CLT on the antecederits o
collaborative behavior to bear on operational @mges to do with the allocation and integration of
employees, our study helps clarify the conditiondar which the advantages of close collaborationii@st
and are likely to outweigh other strategic opti¢eag. outsourcing and geographical dispersion of
organizational units). Thus, the study carries iogtlons for strategic decision making and the

organizational design of collaboration and knowkedbaring (Higgins, 1996; Rietzschel et al., 2007).

4.2 THEORETICAL FOUNDATION: CONSTRUAL LEVEL THEORY

Psychological distance resonates with researchdotwstrual Level Theory (CLT) that shows how
individuals construe and evaluate information attasiks and individuals differently depending orirthe
social, temporal, or hypothetical distance frommhw/hich prompts individuals to adapt their infotioa-
processing and decision-making behavior accordifighherman and Trope, 1998; Trope and Liberman,
2003; Pronin et al., 2008). Greater psychologicsthdce has been linked to more abstract and eeeati
cognition (Forster et al., 2004), and to more gl@ognition that emphasizes potentials and commmonrgl
over problems and dissimilarities (Forster, 200@&cGmantonio, De Dreu, and Mannetti, 2010). A reger
pattern has been observed for psychologically praié individuals, who emphasize detail, identify
immediate challenges and dissimilarities, and eag@agnore constrictive and analytical thinking (Eggal.,
2004).

In prior studies, psychological distance is deteediby variations in temporal and spatial distajecg.
working with immediate or distant deadlines), sbdiatance (e.g. social projections and ingrougoauip
membership, see Clement and Krueger, 2002), aneixtieat to which tasks and decisions are hypothletic

or have tangible implications (Fuijita et al., 20Q@&erman, Sagristano, and Trope, 2002; Smith anogd,
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2006). In theory, psychological distance is rodtethe interaction of these dimensions (Giacomainteh
al., 2010).

When an individual perceives a task or other irdligis to be distant along one or more of these
dimensions (e.g. when tasks are due in the imnediathe more distant future, or when collaboration
involves colleagues from different departmentsierdrchical strata), detailed and pertinent infarora
about the idiosyncrasies of the work or the aééigiand intentions of colleagues become more diffio
access and experience. Psychological distancddhetiaduces individuals to employ more generaksch
and representations to categorize and understaksl &ad other people (Trope and Liberman, 2010); a
phenomenon known as high-level construal. Thesdahespresentations are more abstract and
decontextualized, as they organize available kndgdearound few general elemeritsje focuses on the
forest rather than on the tree¢Giacomantonio et al., 2010: 762; Smith and Tr@886).

When tasks or colleagues are perceived to be pkgibally close, specific and discrete informatien
more readily available, which enables low-levelstamal with more detailed, contextualized, and wean
representations (Foérster et al., 2004; Libermaad.e2007). This implies less schematic percepttbas
accommodate contextual specificity and associaaéadble knowledge with a larger set of distinctegairies
and elements (Forster et al., 2004)e focuses on the trees rather than on the fér€&iacomantonio et

al., 2010: 762).

4.3HYPOTHESIS DEVELOPMENT

We develop a set of hypotheses associating prp@gtdrmance with the geographical dispersion of the
project team and the psychological distance betwegployees and tasks. While each distance dimeision
expected to exert a negative effect on performameeosit that geographical dispersion moderates th

effects of psychological distance on collaborabedavior and project performance.

Geographical distance
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Geographical proximity and distance are importaganizational design parameters (Kraut et al., 2002
Monge et al., 1985). Specifically, the distancenasin organizational members has been suggesteghawi
the quality of interpersonal collaboration and pioesuit of joint behavior across units, partly hesmivhere
activities take place partly determines what actas do, what they know, and what they can [eérgre
and Von Hippel, 1997: 3).

Prior studies indicate that collaboration and krexlgle sharing decrease when individuals and urgts ar
physically dispersed (Allen, 1977; Hansen and Lg2864; Staats, 2012; Van den Bulte and Moenaert,
1998). Studies have also associated distance vathlrhazard and coordination problems, especiatigw
collaboration builds on tacit knowledge (Storped &enables, 2004; Sonn and Storper, 2008). As
organizational members cannot easily build intexpeal relationships and trust and are prevented fro
direct observations of each other (Zaheer and Mtardaman, 1995; Zollo, Reuer, and Singh, 2002)adist
has often been associated with consequences sirdrie, organizational complexity, and coordioati
costs (Cummings and Kiesler, 2007; Larsen, Manaimd)Pedersen, 2013; Rawley, 2010).

Given the challenges emanating from distance, apgabximity has often been lauded as a particylarl
beneficial mechanism to foster improved integratod collaboration (Faraj and Xiao, 2006; Graylet a
2015; Kahn and McDonough, 1997). When activitiesiaterdependent and must‘fregrated to achieve
effective performance of the system [and] unitgffdrt among the various subsystéifiawrence and
Lorsch, 1967: 3-4), proximity allows organizatiomaémbers to build collegial social environments and
common ground (Clark and Brennan 1991, Kraut e1300), especially through more frequent face-taefa
interaction (Storper and Venables, 2004) Accorginguch research has linked proximity with a vasay
of performance benefits, such as improved crosstimmal collaboration and coordination (Jassawatid
Sashittal, 1999; Song et al., 1997), innovatioriggerance (Hoegl and Proserpio, 2004), and knowledge
sharing (Frank, Ribeiro, and Echeveste, 2015; §taat2). Based on these considerations, we eapect
negative association between the geographicalndistbetween project team members and the perfoemanc

of the project.

Hypothesis 1: Geographical distance between prajeamnbers negatively impacts project performance.
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Psychological distance and formal responsibility

Changes in psychological distance and mental agsidtiave important and rather immediate cognitive
and behavioral implications (Braga, Ferreira, ahdrBan, 2015; Liberman et al., 2002; Wilson et2413).
Studies have established an association betweehgisgical distance and more creative and expansive
cognition that implies a greater tolerance for ation. Being psychologically distant promotes astitt
and more holistic approach to collaboration witheamphasis on identifying areas of agreement and
entertaining novel perspectives (e.g. Giacomantenha., 2010; Henderson, Trope, and Carnevalg;)200
Conversely, psychologically close activities arprapched through more detail-oriented and conisteict
frames that emphasize the identification and regolwf immediate concerns (Foérster et al., 2004).
support of this, Forster (2009) demonstrates havpleeengaging in high-level construal tend to ersj#ea
similarities and possibilities over dissimilaritiasd potential problems, whereas individuals with-level
construal tend toward the reverse. Similarly, psyagical distance has been shown to impact negmtiat
tactics so as to optimize mutual gain and percefggdess, as opposed to maximizing individual ootes
(Henderson et al., 2006; Henderson and Trope, 2009)

The mechanism underlying psychological distancethadgttendant changes in mental construal and
behavior is one of cognitive salience (Braga et28l15; Wilson et al., 2013). When psychologicataince
is assessed in terms of the social relationshiwdmst individuals or the temporal separation ofvittlials
and tasks, it is to capture ttmubjective experience that something is closeaoiafvay from the self, here,
and now'(Trope and Liberman, 2010: 440). When individuascpive tasks or colleagues as being distant,
it is beneficial to preserve and emphasize onlyetfsential and stable properties of the thing, adsewhen
objects are perceived as more proximate, it isuhsefidentify the minute details to enable actaom
decision-making. The mechanism therefore alignsitiog functions with perceived requirements tophel
process objects effectively.

Research into the behavioral effects of accountgalilirrors this mechanism by showing how formal
accountability stimulates greater subjective sakeof tasks and information (Lerner and Tetlocl99)9

Accountable individuals are subject to outside ss®ent of their work and will likely have to justif
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decisions (Frink and Klimoski, 1998; Weigold andhfenker, 1991). This reduces psychological distdace
the task and encourages preemptive self-criticisetigck, 1983; Tetlock, Skitka, and Boettger, 198%at
is, individuals engage in more thorough and comghéxking as they attempt to challenge and re-thinair
conclusions and anticipate possible objectionssTiMnen individuals are formally accountable fa th
outcomes of group processes or specific taskqeheeived level of responsibility induces greatagrative
effort and more extensive information processingatinent details and potential impediments t& tas
completion (Blaskovich, 2008; Karau and William893B). Similarly, felt responsibility leads emplogee
avoid and more likely punish cognitive and soaiafing within the group (Weldon and Gargano, 1988).
In sum, individuals with low perceived accountdbilie.g. when presently responsible or expected to
assume formal responsibility in the near futurd) @iperience low levels of psychological distaacel
therefore engage with greater attention to detake extensive cognitive effort, and a more prowedn
emphasis on potential impediments to progress. €sely, contributing individuals with more distant
prospects of formal accountability are expecteerngage with more holistic perceptions, an emplasis
novel perspectives over more immediate detailscanderns, and less cognitive engagement with prgssi
analytical requirements (Liberman et al., 2002) aAsile, the downsides of reduced analytical etiod

attention to detail are expected to impede prgyectormance.

Hypothesis 2: Psychological distance between ptojembers negatively impacts project performance.

Bounded interventions

While we have posited main effects of geograpracal psychological distance, it is important to
recognize that employees are always situated taagrgphically and psychologically in relation teith
work. It is reasonable to expect potential contmes between these dimensions of distance, as the
relevance of proximity tends to vary with contertidask (March and Simon, 1958; Thompson, 196%). Fo
instance, research points to performance and inimmovBenefits accruing from access to diverse kedgé
and comparative advantages in distant locationsifiig, 1993; Lewin and Peeters, 2006). In addition,

when activities require different methods and kremgle, their separation enables organizations to
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economize on bounded rationality and benefit frpecglization (Connor and Prahalad, 1996).
Consequently, the organizational design neceseananage particular interdependencies may vary
considerably (Foss and Weber, 2016; Lawrence ansthp1967; Van de Ven et al.,, 1976), with more
integrated and proximate arrangements often reddorecomplex tasks with more extensive analytical
requirements (Cuijpers et al., 2011; Mishra andchSBA09). When work requires less explicit elakiorat
and processing of pertinent information, the bageftcruing from geographical proximity are expedte
be less pronounced (Braga et al., 2015; Wilsoh g2@13).

Similarly, the negative effects of psychologicatednce are expected to depend on the degree of
geographical dispersion. As dispersion increabesfrequency of interaction decreases and teanwsimc
less able to maintain extensive mutual knowledgee@iiand Proserpio, 2004). Contextual information
about the local conditions and constraints of iithligl members is not communicated effectively, as
dispersed members become increasingly selectitreeincontributions and in their ability to recogaithe
information that would impact collaboration (Cramt@001; Hinds and Bailey, 2003). However, when
distant team members are forced to be more sedeictitheir interventions and communication to theug,
this could help curb and filter the potentially mieental emphasis on creativity and novel perspesti
associated with psychological distance and higbtleanstrual. As the required effort to communicaid
understand the specificities of the team and thleitecreases with distance, individuals are inegred to
interact less frequently with the team and becoraeermognizant of the quality and relevance of their
suggestions (Carlile, 2004; Zaccaro and Lowe, 1988)such, distant team members have been obstrved
be less able to initiate the restructuring of wprcesses or objectives within the team withoudllsapport
(Hoegl and Proserpio, 2004).

In sum, when combining the effects of geographicsgppersion with its expected ability to constrdia t
disruptiveness of creative cognition from psychatally distant members, we hypothesize a positive

moderation effect of geographical distance on pslagical distance and, hence, on project performanc

Hypothesis 3: Geographical distance positively matiss the negative association between

psychological distance and project performance.
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4.4DATA AND METHODS

To examine the effects of psychological distanadgeographical distance on project performance, we
exploit an opportunity to trace the new productedlegment (NPD) efforts of a world-leading hydraslic
pump manufacturer over a two-year period. Drawindpoth internal and external sources of new
knowledge and innovation, NPD projects emerge firdtial technology trials within the firm and arasked
with developing and maturing new product concepts@ocess technologies (Adler, 1995). Their litdey
spans from preliminary design decisions and stiagagpritizations over concept development, vatiiia,
and approval to ramp-up and optimization of fin@mafacturing. Collectively, these activities accdoian
the bulk of resources invested in development #ietivand project organizing within the firm.

Given their strategic importance and significaisorgce commitments, NPD projects are subject to
extensive standardization, rigorous documentatguirements, and continuous assessments of ba#mtur
and prospective performance. All projects are cagseprof seven distinct phases and follow a stamrzdld
stage gate model with predefined tasks and redpibitiss in each phase and preset criteria for pFsgjon
from one phase to the next. Within this structeseh project management team is tasked with didiyer
monthly reports that detail project performanceken operational indicators and potential deviatidvain
operational indicators include project timelinesd delays, salary expenses, expected unit proguctists,
direct development costs from materials and pr@etvities (e.g. workshops, meetings, and traaeiyl
investment costs accruing from new equipment adpns and internal costs of factory time. The
management team is also expected to account fodesutibe all problems currently being analyzed and
resolved by the project team, and to provide amativassessment of the current level of risk to the
objectives of the project. Additionally, as progatature, the management team is expected to grovid
quarterly estimates on product quality, warrantgsasales volume, and turnover.

Every monthly report provides updated estimatealboperational indicators. This includes estimates
pertaining to the current phase, e.g. expectedwda¢d the stage gate will be passed, expecteddosts at

phase completion, and current risk level and nurobactive problems. However, reports also include
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updated estimates for all future project phases,ia®ften necessary to adjust future deadlimeb a
operational expectations in accordance with preselalys and overruns. As each project proceedads p
successive stage gates, the realized completienagat operational metrics for each completed pisase
logged in the monthly reports to serve as fixedhfsoagainst which prior estimates and re-estinfatethat
particular phase, as well as estimates for futheeses, can be measured to determine the patteins an
variations in estimation error and performance dwvee.

Naturally, performance is also assessed againstqtreriteria and objectives. Project management is
requested at the outset of the project and at tevaly point to establish fixed objectives for eaemaining
phase in terms of time and operational metricssé&heflect reasonable expectations based on project
characteristics and available information to enabigoing measurements of how much the project tevia
from original intentions and the business cases&memain fixed and visible in all future monthéports to
serve as a means of debiasing ongoing estimateslbas to motivate deadline adherence. Assesswjgqt
performance against these fixed metrics providegasure of performance that enables cross-project
comparisons (e.g. for resource allocation purposé®reas assessments based on the continuousitedpd
estimates allows for the pinpointing of when delagd overruns occur and, therefore, better enddles
estimates of current monthly performance.

We consolidate data from 501 monthly reports frdhudique projects in the two-year period from
January, 2015 to December, 2016. As our primargpeddent variables on distance are defined at the
individual level, we couple the panel data set widitched data from two other repositories withi filhm.
From the company HR records, we obtain data owiithaial demographics (e.g. age, seniority, and ggnde
department, job position and description, manabersponsibilities, and geographical location img of
city, building, and floor of main work station. Fnathe company work time registry, we obtain dethile
records for each employee concerning all taskgpanjécts to which the individual has contributediin
given month, as well as the number of hours alEgtéd each of these tasks. Combining these repesito
allows us to construct longitudinal measures ofggaphical distance and psychological distanceet th
employee level, while tracing changes in imporsstondary variables, including individual work Iaad

terms of hours and number of projects, as welhasges in team compositions and distance dimensions
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Combining these sources of employee data with prdigta, we obtain 7,536 useable project-month-
employee observations corresponding to 583 uniggigiduals appearing with varying frequency in #te
projects over 24 months. Given the continuousidigtion of the dependent variable and the hypoieeki
linear relationships, we conduct a hierarchicatesgion analysis with Ordinary Least Squares (OLS)
estimation. The hierarchical structure of the masl@ppropriate for illustrating and sequentiadigting the
hypotheses with the proposed interaction betwegchpdogical distance and geographical distance.

While our main independent regressors are measaitbe individual level, outcomes are measured at
the project level. Individuals are nested withinjpcts, and we therefore have separate error t&rhe
individual and project levels. We employ robustsiad errors (adjusting for 1,635 clusters in thegb) to
control for repeated project-level observations aocbunt for the dual error terms. Additionally, use
fixed effects estimation to limit between-unit \aidn in the sampfeand mitigate remaining non-random
effects at the project level.

Our use of different sources of data on projectgperance, team compositions, individual distances,
and other variables helps mitigate potential commethod variance from illusory correlations andligip
theories within the reporting management teams<s&aaif et al., 2003), which is expected to be pleva
in contexts such as ours given the presence ofurerasnt error and subjective estimates (Boyd gt al.

1993).

Variable construction

Project performancéx=-0.3;5=0.32) is commonly considered multidimensional with an Bags on
accelerating time to market without compromisingdurct quality or development cost (Ragatz et 89,7).
Compared to assessments of costs and quality, tainpetrics are highly sensitive to changes inqubj
performance given the relative ease with whichydehaay be discovered and quantified against preset
deadlines. Thus, our key dependent variable ex@lyscaptures time performance, calculated as the

difference between the most recently estimated ¢atiop date and the preset deadline for the agihase

3 A Durbin-Wu-Hausman specification test rejects the null hypothesis that unique errors are uncorrelated with the
regressors in our model.
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(established by project management at the incepfitime project and updated only at the midway foin
The difference is weighted by the planned lifesphiine project to account for the effects of dunaton the
magnitude of delays.

We further improve our time performance metric djuating for the amount of delay already incurred
at the inception of the current phase, so as tbiastphase performance downwards. Additionally, we
exploit the fact that for most observed monthsknew from subsequent reports when the current pivase
in fact completed and, hence, how much delaybeilincurred in excess of the currently estimated
completion date. As this excess delay is attrideteierrors committed at some time between phase
inception and the time at which the excess del@ycisrporated into the estimated completion date, w
allocate excess delay equally between all montlisisrperiod.

Psychological distancéc=1.04;6=1.3) is defined for each employee as the numbstagfe gates
between the current phase to which the employetibotes and the nearest phase for which the eraploy
holds formal responsibility. The individual degdormal responsibility for each phase is derifen the
relationship between the activities and requiresassociated with each project phase and the degatsl
affiliation and job description of each employeeeorted in the company HR database.

In early project phases, the new technology or gpecbdoncept is often fluid and loosely defined.
Employees experiment with the physical and teclgiodd limits of the concept, as well as its possibl
applications and value creation potential. Actéstrevolve around R&D with expansive experimentgtio
technological design, and explorative testingabell phases, the concept matures and is increpsidgpted
for production and specific applications. Employsesk to reduce variability and to define in detaal
characteristics and specifications of the produ¢echnology in an effort to align with the capgand
capabilities of the manufacturing system in prefaneof ramp-up and initial production.

This gradual progression from explorative R&D t8-ficale manufacturing and sales release enaldes th
mapping of the individual degree of formal respbitisy at any given stage of a project. As a basz|all
departments in the firm are classified as belongngither R&D, which holds formal responsibilitp to

and including the third phase, or Operations, whissumes responsibility from the fourth phase odsvar
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With this, the departmental affiliation of each dayee is sufficient to establish which phases tiuvidual
is formally associated with.

A valid concern with this approach would be thaptayees within departments vary significantly with
regard to their specific job function and projeaes. To remedy this, we use records of job pasitand job
descriptions from the company HR directory to fartBpecify the particular phases that each emplsyee
primarily responsible for. Different job roles hdlsrmal responsibility for distinct subsets of @cj phases,
and may therefore span across R&D and Operatiobe aested entirely within one of them. To illustra
quality engineers, machine operators, and techmeaketing personnel become formally responsibléén
sixth and seventh phases, whereas design engaregraechanical engineers are primarily respongible
the second and third phases. If a design engineer tw become involved in the fifth phase of agryj
perhaps to ascertain previously agreed specifitsiio engage in technical adjustments or rewogk, th
engineer would be two stage gates removed fromdbresponsibility and thus experience moderateldeve
of psychological distance. Notably, certain joles{e.g. managers and lead analysts) tend to hidee w
scopes of responsibility that span most if nopedject phases.

Geographical distancé=0.41;65=0.5) is defined for each individual project memhasithe average
distance in meters to all other project membesdgiven month. Physical distance is measured as the
shortest walking distance for all project membarslose vicinity (i.e. same city), and as the skirt
travelling distance (by car or by plane) for projeembers in different cities within Denmark. Fooject
members outside Denmark, physical distance is yithigl beeline Euclidian distance between them. This
measurement differentiation is used to best apprata the experienced physical distance between
individuals. Combining these measures, individugjigical distance is calculated as the Euclidiatadise
from the focal individual to all other team membg@psReilly, Caldwell, and Barnett, 1989; Wagnereffér,
and O'Reilly, 1984).

To account for the disproportionate differenceistahce between co-located team members and team
members in different countries, we calculate theasg root of the mean squared distance between team
members. Given the wide dispersion of project memhbeross Europe, China, India, and the US, we

logarithmically transform our individual distanceeasures to further reduce the skew introduced &jeqir
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members situated in China, India and the US iriqudatr. Additionally, we weigh our distance measuiog
the hours contributed by each employee to avoiwdisg the average dispersion measure for loagkept
teams on account of a few hours clocked by a fareigploye& This weighting simultaneously addresses
the plausible endogeneity issue that individuadsparsitioned according to their predicted work grais

with co-located individuals expected to collabonai@re extensively on overlapping tasks and projects

We include a number of control variables at theviddial and project levels. To capture unobserved
effects of distance we includeldbal Breadth(x=2.27;6=1.28) as a measure of the number of foreign
production sites that are actively part of the @ctjThe measure varies from O for local projex&fior highly
internationalized projects.

At the project level, it is important to recognib@t observations in our data set are structuréd wi
monthly intervals due to the reporting practicetheffirm. We therefore includaonthdummies in our
regression to capture the impact of aggregate sienes trends in the two-year period. Failure tati@d for
such aggregate trends amounts to omitted variaéeamnd risks producing spurious regression results
(Malmendier and Nagel, 2011). Similarly, we accdanthe effects of the standardized NPD project
structure by adding dummies for each project phHsis. helps control for the performance variatioatt
occurs due to phase-specific characteristics giffgrent mean levels of cross-functional collaliona or
technical uncertainty.

We include measures tdam siz€x = 38;c = 20) andnanagement team sige= 9;¢ = 1.2) to control
for the plethora of established effects of sizgymup process, collaboration efficiency, and comication
quality (Hackman, 1983; Thomas and Fink, 1963).iAaidally, group size may directly influence the
magnitude of the coefficient of variation (AncomadaCaldwell, 1992).

At the level of the individual employee, we contiml cognitive load as an alternative source of
variation in individual information processing be&lta and decision making. Cognitive load is defirmecthe
strain imposed on individual attention and proaegsiapacity by work-related demands for greater

collaboration and more extensive or rapid inforaraprocessing (Marois and Ivanoff, 2005; Ocasi® 719

4 Measurements were obtained using Google Maps.
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Shah and Oppenheimer, 2008). When employees hdtiphawroject memberships, the need to alternate
between tasks and projects engenders switching aastan exponentially increasing strain on cogmiti
capacity (LePine et al., 2005; O’Leary et al., 20)¥e therefore control for individuatructural load
(¥=3.59;0=2.69); a composite measure of the number of pioped the number of other tasks to which the
individual employee contributes in the focal mofith= 0.75). Moreover, multiple memberships are
expected to increase social complexity by forcimgjyiiduals to interface with an increasing numbfer o
people with different specializations, percepticars] professional languages (De Vries et al., 2014;
Dougherty, 1992). We therefore control for indivédiinterpersonal loadx=39.7;6=22.2), measured as the
number of other employees with which the individuéérfaces in a given month. Additionally, we add
dummy control of whether employees hawanagerial responsibilitieéc=0.038;6=0.19) to capture
unregistered workload and interactions, and werobfur individualtemporal load(x=139;6=52.7) by a
simple measure of the number of hours clocked byethployee. Lastly, we control for thegnitive load of
the management teaf®=9.3;6=2.3) by a composite average of the number of managetaamis each
manager is allocated to and the number of othevighehls with which the manager collaborates=(0.7).

Our development of the psychological distance canstelies on an important premise. We propose
accountability as an independent dimension of paiygiical distance that is not adequately captused b
extant measures of temporal, social, and hypotialistance (Liberman et al., 2002; Pronin et24108),
meaning our construct ought to be robust to thiigen of other measures of psychological distafice.
this end, we control fadeadline proximityx=133.2;6=120.9), the number of days until the next deadline
on the focal project, angroject priority (¥=2.27;6=1.28), the number of other deadlines on otheregtsjto
which the individual contributes that are tempagralbser, so as to capture different aspects opteat and
hypothetical distance in the work situation of #émployee (Trope and Liberman, 2010).

We control for project membeage (¥=44.5;6=9.5) andseniority(x=14.8;6=10.5) with the firm,
measured as years of employment, to account fafiogal effects of domain-specific knowledge and
expertise (Armstrong and Mahmud, 2008; EricssonGmakness, 1994) and the associated improvements in

problem solving and decision-making quality (Dreyyand Dreyfus, 2005; Kahneman and Klein, 2009;sSala
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et al., 2010). By the same token, we account fgatiee effects of domain-entrenchment (Camerer,
Loewenstein, and Weber, 1989; Dane, 2010) anddteridrative impact of aging on cognition and decis
making (Glisky, 2007; Mell et al., 2009; Mutteradt, 2007).

Correlation matrix and descriptive statistics (dinal deviations and mean, minimum, and maximum

values) are reported in Table 4.1.

4. 5RESULTS

The hierarchical regression results are present&dlle 4.2. Model 1 is comprised of all control
variables and the main independent variables repteg geographical distance and psychologicahdcss.
This baseline model is expanded in Model 2, whidiisathe interaction of geographical distance and
psychological distance to explore the hypothesmederating relationship. Model 3 includes quadratic
terms of geographical and psychological distance rabustness check on model specification. As the
second and third models include two-way interactj@on-binary regressors were mean centered.
Independent and average variance inflation fagwiis) did not indicate multicollinearity (1.01-2.6% =
1.55).

Consistent with our first and second hypothesesithin effects of psychological distance and
geographical distance on project timeliness atesstally significant and negative across all misdp <
0.05%. Consistent with our third hypothesis, Model 2 destrates a statistically significant and positive
interaction between geographical distance and péggttal distance (p < 0.001), while the main effec
remain significantly negative (p < 0.05). This gd®s initial support for our expectation that gexqaiical
distance positively moderates the association tyesychological distance and project performance.

However, to comprehensively understand the hypatbd®ffects, we plot the two-way interaction in
Figure 4.1 to interpret the individual configurasographically (Aiken, West, and Reno, 1991; Jatead

Turrisi, 2003). The illustration supports the stttial interpretation that performance declinehwit

5 VIF exceeds 2 for Group Size and Global Breadth. Our findings are robust to their exclusion.
6 As expected and explained in the following section, psychological distance is significant and positive in Model 3.
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psychological distance when geographical dispeifisitow. This aligns with our prediction that
performance benefits the most when individualgpaogimate and responsible for the tasks at harditfzat
the abstract cognition and emphasis on novel petigsps associated with increasing psychologicabdise
may eventually become disruptive when frequentbaliation is unconstrained. Moreover, these negativ
effects of psychological distance are mitigated mpeographical dispersion is high, which corresgdnd
our hypothesis that dispersion constrains the #aqy of collaboration and encourages more selective
contributions on the part of distant team members.

While these results lend further credence to th&texce of a moderating relationship between physic
and psychological distance in organizational wirlg notable that the presence of psychologicdityant
team members appears to cultivate an advantagsparded teams. This hints at a more nuancedaple f
psychological distance in explaining project parfance that needs to be explored to improve configlén
our findings.

We observe a number of significant controls. fpasticularly interesting that one of the alternativ
measures of psychological distandeadline proximityis highly significant across all specificatioms<
0.001), indicating that we have successfully actedifor alternative sources of psychological disean
Additionally, Global Breadthis consistently significant and positive (p<0.Q0Qje interpretation of this
effect is that projects with more global involvernand more production sites involved across thealwill
likely be more high profile within the firm and, axonsequence, have access to the necessarycesand
guality of manpower. Lastly, the size of the projieam exerts consistently negative effects onegtoj
timeliness. While this likely reflects the expectedrease in group heterogeneity with regard to
specializations, perceptions, and professionallaggs (De Vries et al., 2014; Dougherty, 19923, dso
the case that larger groups will experience greggegraphical dispersion and, hence, more difficult

working conditions.

Robustness and alternative specifications
Project performance is multidimensional and oftecoenpasses aspects of time, cost, and quality

(Ragatz et al., 1997). While cost measures inhigreatvary with temporal measures, and hence woatd
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alleviate simultaneity or omitted variable biagjpct quality is impacted by a wider range of fastand
does not vary predictably with time or cost (iimdly projects may signify greater underlying qtyalor,
alternatively, more time spent could produce impobguality). To ascertain the robustness of ourli®s
against this observation, we construct an altereatependent variable composed of a set of prqjeatlity
metrics on warranty rates, turnover, and salesmelWe calculate each as a ratio of the achiewe &
guality to the preset target so as to accountheir naturally different measurement scales. Thepmsite
dependent variable is calculated as an averagedhtee continuous metrics.

As shown in Model 3, our findings are robust to @éfternative dependent variable, though the sizdist
properties and interpretations of this model areparatively weaker due to the considerable drop in
observations and, therefore, reduced levels abstatl power (see Aiken and West, 1991; Dawson and
Richter, 2006; Cohen et al., 2013). We rerun tigeassion with a dummy-based composite measure éwith
value of 1 indicating stable or increasing perfancecompared to the month prior) to account for
unwarranted skew between the continuous metrickfiad similar results.

By their nature, monthly reports are reflectivgpabt events. Thus, a valid objection to our redpass
specification is the simultaneity of our dependeariable and certain independent regressors. Sqedbyf
the data obtained from the company work time regetd HR records are potentially misaligned wiité t
monthly reports by one month, due to the laggedreadf the reports and management perception. To
account for this, we lag the variables derived ftomwork time registry and HR records by one mamti
rerun the regression, obtaining qualitatively sam#énd statistically robust results with a sigrifidy
reduced sample size (N = 3,947 ; observationsraqged in case of gaps in the panel and from tte la
observed month in each project).

An issue remains with our conceptualization of p&}agical distance using formal job roles, since
formal roles may be expanded or adjusted inforn@lgr time through the adoption of new work
arrangements and through informal knowledge seekmugnetworks (Gulati and Puranam, 2009). By
contrast, our previous conceptualizations are baskdy on formal elements that may not sufficigntl
capture variation at the individual level over timi® address this, we combine our formal measures o

responsibility with time registration data to distatterns of how individuals have actually cdnited to
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particular phases in the two-year period. We regsyehological distance accordingly for phases déhat
individual has been working consistently and extatg on for the majority of the period. While thisks
biasing our psychological distance measure toward and reducing its sensitivity, our findings rema

unchanged with and without this adjustment.

To ensure the robustness of our measure of gedgedplstance, we computed travel times between all
project member locations using the same measuretifegrentiation as with geographical distance.veta
times between countries were computed using theesftaravel time by plane and the shortest traneds
by car or public transportation to and from theait. The analysis yields qualitatively similaruks when
travel times are substituted for geographical digtaln the same vein, we eliminated project mesfrem
China, India, and the US to minimize the impacg@bgraphical outliers, but the results remainedisob

An important alternative specification of our studyound in the construal level literature. Trapel
Liberman (2010) propose that psychological distdreteaves as a concave, logarithmic function in
accordance with the Weber-Fechner law, as oppasadimple linear function. In other words, the aup
of psychological distance on construal and cogniti@y be non-linear and exponentially decreasirly wi
greater social, temporal, or spatial distancesedtudies have provided evidence that both terhpoh
spatial distances display this pattern (Holyoak lstiath, 1982; Zauberman et al., 2009), prompting &rapd
Liberman (2010: 444) to call for investigationstioé functions that relate different measures dadise to
psychological distance as an important additioextant research. Accordingly, we specify an expdnde
regression model (Model 4) with quadratic termsgeographical distance and psychological distamce t
account for potential non-linear effects of disené/hile the quadratic effects are significant (@.601)
and indicate, as expected, decreasingly negatigetsfas distance increases, neither graphicapiretation

nor average marginal effects reveal any meanirdguiations from a simple linear relationship.

4.6 DISCUSSION AND CONCLUSION

Our study is motivated by the familiar story thatpojects and other non-routine work progresses,

formally defined teams and responsible individwdten come to realize that much relevant knowlealy®
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skill resides outside both the team and the depantifllen, James, and Gamlen, 2007). When knovaedg
holders from different functions within the orgaatibn become involved, and are brought togethelase
guarters to improve communication, knowledge slgamd frame alignment (Allen, 1977; Daft and Ldnge
1986), the degree of knowledge activation varigeiBcantly, meaning that the expected collaborativ
advantages sometimes fail to manifest (e.g. JetiiMamnix, 2001; Jehn et al., 1999; Lakemond and
Berggren, 2006).

Accordingly, while the potential upsides to gequiaal proximity with regard to coordination and
collaboration are widely acknowledged in the litara, we argue and empirically demonstrate that the
observed inconsistencies are, at least in partaigvgal by interactions with psychological distafeee also
Chong et al., 2012; Wilson et al., 2008). Drawimgpoior research that demonstrates cognitive and
behavioral implications of psychological distaneay( Giacomantonio et al., 2010; Sagristano e2@02),
along with findings from research into individuacauntability that demonstrate a positive correlatvith
cognitive effort and negative correlations with pitiye and social loafing (Blaskovich, 2008; Kaaud
Williams, 1993; Weldon and Gargano, 1988), we atthat psychological distance in collaboration is a
particularly important and dynamic source of psyogizal distance.

The paper empirically explores the interactionsveen psychological distance and geographical
distance, along with their combined and continggfgcts on project performance. Our findings dertrames
the expected negative main effects of psychologlisthnce and geographical distance on project
performance, but also provide support for the erist of a positive moderation effect of geographica
distance on the negative association between pkgibal distance and performance. Specifically,lehi
increasing psychological distance among team mesnbw®lies declining performance when team members
are highly proximate, the reverse is true in geplically dispersed teams.

Accordingly, the paper proposes two main contriimgi First, we employ extensive longitudinal
microdata to approximate causal explanations ottmtingencies among distance dimensions in their
impact on collaboration and, therefore, on perfaroesacross different task environments. Second, we
develop and test an accountability-based proxp$gchological distance. In this sense, accountgbili

functions as an important consideration in orgaional design and work design that may considerably
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shape the expected effects of geographical proxiamit, hence, provide a more nuanced premise for
strategic management decision to engage in coiwcak-shoring, and similar organizational design
considerations. Additionally, accountability is aaiply more amenable to managerial action and more
malleable in the short term than other dimensidmsspchological distance, e.g. social or tempoistiaghce,
and therefore more resource efficient with regardrganizational change.

Our findings have implications for established kienige regarding co-location and the organizational
allocation of human capital in general (Agrawalpkip and McHale, 2008; Boschma, 2005; Ganesan,
Malter, and Rindfleisch, 2005; Kiesler and Cummirf¥02). Specifically, geographical proximity isesf
implicitly assumed to mitigate or completely remakie effects of other dimensions of distance among
employees, e.g. temporal and social distance. Ratleepropose psychological distance as a central
lynchpin between geographical distance and theatguald performance implications of team decision
making. In doing so, the paper aligns with othenaeks that the effectiveness of structural changes such as
team arrangements and collocation depends mord®ibehavioral aspects of how they are employed
rather than the extent to which they are empléy8avink, Talluri, and Pandejpong, 2006: 557). Thire
paper provides an alternative and manageriallpaahble explanation for the absent or contingersots$fof
proximity found in other studies (Carmel, 1999; Ghtal., 2014).

A tangential discussion has to do with the benefitsnowledge diversity. Spatial proximity and cses
functional integration are regarded as means tahtiverse knowledge and human capital to bear on
complex or non-routine tasks (Van Knippenberg, DeltDand Homan, 2004). However, while some studies
find that knowledge diversity positively predictsrformance and the quality of decision making (ghl
Weingart, and Hinds, 2005; Van der Vegt et al.,200thers report negative relationships (Jehn and
Mannix, 2001; Jehn et al., 1999) or an absenceidénce for significant direct effects (Kochan ket 2003;
Pelled, Eisenhardt, and Xin, 1999). This lack ofear consensus regarding the performance effécts o
investments in diversity and cross-functional dmdieation further motivates our study as an exarnonaif
the antecedents of successful integration of huragital (Joshi and Roh, 2009; Mohammed and Nadkarni

2011).
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As for strategic management and decision makirgsthdy holds certain implications concerning the
decision about where to locate more or less infErddent firm activities, as physical separation or
proximity might not be the sole determinant of abtiration quality in a multinational setting. Indeas
firms become more knowledge-intensive, the neeéhtegration is expected to increase between fansti
that were previously separable, because interfomakinterdependencies and the requisite intenactio
frequency increase to accommodate more complex leggw and more extensive information processing
(Galbraith, 1973; Ketokivi and Ali-Yrkkd, 2009).

Accordingly, the traditional assumption that R&Ddamanufacturing are distinct units with different
operational logics that require separation or exféshoring (Jansen et al., 2009; Pisano and SBiB9Ris
nuanced by the recognition of knowledge interdepans among R&D and manufacturing in knowledge-
intensive firms (Gray et al., 2015; Fuchs and Kaioh2010). This is particularly true with regaodntew
product development processes (Adler, 1995; Nihti#®9; Olson et al., 2001). In other words, beeaus
manufacturing and R&D are increasingly reciprocailgrdependent, the complexity and coordinatiostso
that would result from offshoring with ICT as thenpary coordination mechanism might become untgnabl
high. As requisite integration grows, other form®anizing with other coordination mechanismg, eo-
location, are adopted to better suit the informmapoocessing needs of the firm.

While our findings enable more appropriate orgaional design of co-located and integrated
production through an understanding of the contibgéfects of work requirements and psychological
distance, it is important to note how our resulé® @oint to hidden costs of co-location and indign that
mirror studies on the hidden costs of offshoringren et al., 2013). Specifically, our analysis destrates
how geographical proximity might constrain and tithie effects of psychological distance to engage i
expansive and innovative cognition in situationhwdw task complexity. To the extent that spatial
proximity promotes attention to detail and moresgtdntive cognition, parts of the firm value chaiould in
fact benefit from increased geographical distandeotster the positive effects of psychologicatatige on

creative cognition and greater tolerances for warie

Limitations and future research
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Our research design allows us to trace the lonigitl@ffects of psychological and geographical
distance on project performance, but we are hdgiariaim causality due to certain limitations.

An important limitation of our study is single coany sampling. While this improves our ability to
implicitly control for extraneous variation at tfian and industry levels (see Siggelkow, 2007), eedlices
the likelihood of capturing external contingendiest may spuriously influence the hypothesized
mechanisms and relationships (Harrigan, 1983),reduendamentally barred from excluding the postjbil
of firm-specific effects. This provides an obviaysportunity for future research to confirm and oy
upon our findings by adopting a research desigh wtltiple firms to improve generalizability (Hanntdk,
1981). However, purely cross-sectional researclydssvould potentially be unable to account for the
mechanisms proposed in this paper. Therefore,ddtudies should consider balancing out fine-gdhine
research strategies, such as ours, with the conynemigcbuntered and empirically more accessible eross
sectional designs to approactneedium-grained methodology wherein the generaligof cross-grained
methodologies is combined with the detail of fingirged methodologies in large sample studi@darrigan,
1983: 399).

Another limitation of our research design is owitity to observe collaboration directly. In eftewe
infer collaborative activity from the fact that in@tluals are allocated to the same team withinstimae
period, while this need not be true. Being abldisariminate better between individuals that déaict
collaborate and individuals that are merely coeted would bolster confidence in our findings.tBg
same token, we cannot sufficiently adjust variatioproject performance for technical contingengesg.
breakdowns) or resource constraints (delays inpageit delivery or bottlenecks in factory time) that
negatively influence performance but do not pertaioollaboration or other issues arising fromatise.

We were also unable to satisfactorily control fog thanagerial experience of employees and managers,
despite the likely correlation with seniority. Wigkperience, project managers and management sgams
expected to be better able to anticipate and imcatp slack in both the preset objectives and engoi
estimates to improve (perceived) adherence (Huck®&ats, and Upton, 2009: 95). Moreover, our @atas
consists solely of active and completed projeceamng survivor bias is a concern in our sampleilé\the

firm employs extensive screening measures to emsuyeviable projects enter the NPD process, wenoan
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fully mitigate the potential positive bias thatsms when failures are underweighted in the sanGeer
and Kleinschmidt, 1990).

These shortcomings provide straightforward avemuefiture research to explore. Additionally, t@th
extent that these shortcomings - and the adopfibglwid strategies in general - prove difficult to
circumvent due to empirical constraints, scholaesemcouraged to employ the logic of interdependent
distance dimensions to other levels of analysisrevidata may be more readily available. For instance
research on the organizational design of globalesahains and strategic decision making vis-aegation
choice and cross-country collaboration betweenpaddent units might benefit from conceptualizing
responsibility and psychological distance at thepany unit or subsidiary level. To the extent that
aggregate behavior of employees in a busines®uniibsidiary are influenced by the absence of &umit
responsibility or the prospect of the unit becomiegponsible in the short run, it is plausible xpezt
psychological distance to complement the usual iggatgcal considerations in determining the condiio

under which offshoring, outsourcing, or co-locatinay be beneficial or riddled with hidden costs.
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TABLE 4.1— CORRELATION MATRIX, ALL VARIABLES

TABLE 4.1. - Correlation Matrix

m
Timel Psychological Geographical Deadline Project Intetpersonal Structural Temporal  Age  Seniority Managerial Team Risk Global Phases Currenthionth
Distance Distance Proximity Priority Load Load Load Responsibilities Size Level Breadth
Timelmess o0
Psychological 0.02 1.00
Distance
Geographical 021 0.07 1.00
Distance
Dezdline Proximity -0.05 0.02 0.06 1.00
Project Priority 0.04 0.17 0.09 023 1.00
Interpersonal Load 0.03 -0.03 034 -0.08 026 1.00
Structural Load -0.08 003 0.09 0.04 033 021 1.00
Temporal Load 0.02 -0.04 002 -0.01 0.03 0.03 0.09 1.00
Age 0.02 -0.06 -0.09 001 003 0.02 002 0.00 1.00
Seniority 0.03 -0.08 -0.10 0.01 0.01 0.03 0.04 0.00 0.66 1.00
Managerizsl 0.01 0.11 0.00 -0.03 -0.00 0.01 0.05 0.02 -0.00 -0.06 1.00
Responsibilities
Team Size 0.15 022 -0.47 0.00 -0.08 0.63 0.00 0.02 0.03 0.08 -0.02 1.00
RiskLevel 020 -0.14 011 -0.18 -0.07 0.12 0.02 -0.01 0.04 0.03 0.00 0.23 1.00
Global Breadth 0.10 -0.28 029 0.13 -0.07 033 0.02 0.04 0.07 0.13 -0.02 0.71 021 1.00
Phases 044 022 0.28 0.50 020 013 0.10 -0.02 -0.06 -0.06 -0.00 -0.27 -0.08 -0.23 1.00
Cutrenthionth 023 -0.43 -0.01 0.14 013 -0.04 0.14 0.07 0.07 0.04 -0.00 0.09 0.11 0.16 017 1.00
Mem 03 1.03 0.41 133.15 39.67 359 135.13 445 1475 0.038 202 228 3.09 670.63
sD 031 L3 0.3 1209 123 1219 269 30.33 9.5 103 0.19 20,07 128 148 6.99
Min -1.85 1] 0 1] 1 0 03 1 12 1 1] 1 1 1] 2 660
Max 0.11 3 133 610 11 122 2235 300 i 49 1 19 3 3 8 683
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TABLE 4.2— REGRESSION MODELS

(1 (2) (3) (4)
Ti mel i ness Ti nel i ness Quality Ti mel i ness
b/ se b/ se b/ se b/ se
Psychol ogi cal Di stance -0.007* -0.007* -0.034 -0.013**
(0.00) (0.00) (0.02) (0.00)
Geographi cal Distance -0.015** -0.012* -0. 158+ -0.030%**
(0.00) (0.01) (0.08) (0.01)
Psychol ogi cal Distance # Geographical Distance 0.011%** 0. 152** 0.009**
(0.00) (0.05) (0.00)
Psychol ogi cal Distance, Squared 0.007**
(0.00)
Ceogr aphi cal Distance, Squared 0.002**
(0.00)
Deadline Proxinty
Project Priority -0.001 -0.001 -0. 046*** -0.001
(0.00) (0.00) (0.01) (0.00)
Deadline Proximty -0.001*** -0.001*** -0. 000 -0.001***
(0.00) (0.00) (0.00) (0.00)
I nterpersonal Load 0.000 0.000 0. 002*** 0.000
(0.00) (0.00) (0.00) (0.00)
Structural Load -0.000 0. 000 -0.003 0. 000
(0.00) (0.00) (0.01) (0.00)
Tenporal Load 0.000 0. 000 0.000 0.000
(0.00) (0.00) (0.00) (0.00)
Age 0.008 0.008 0.027 0. 009+
(0.01) (0.01) (0.03) (0.01)
Seniority -0.004 -0. 004 -0.028 -0.004
(0.00) (0.00) (0.03) (0.00)
Managerial Responsibilities -0.023 -0.096%** 0.000 -0.083**
(0.03) (0.03) (.) (0.03)
Team Si ze -0.003*** -0.003*** -0.00 -0.003***
(0.00) (0.00) (0.00) (0.00)
Risk Level -0.008 -0.009 -0. 159*** -0.009
(0.01) (0.01) (0.03) (0.01)
Gobal Breadth 0.137*** 0.137%** 0. 639*** 0.137%**
(0.01) (0.01) (0.04) (0.01)
Phase 2 0.000 0. 000 0.000
() () ()
Phase 3 0.119%** 0.119*** 0. 117***
(0.01) (0.01) (0.01)
Phase 4 0. 374*x* 0. 375*** 0.000 0.381***
(0.02) (0.02) (.) (0.02)
Phase 5 0. 399*** 0. 399*** -0. 184+ 0.396***
(0.03) (0.03) (0.10) (0.03)
Phase 6 0. 403*** 0. 405*** 0.000 0. 413***
(0.03) (0.03) (.) (0.03)
Phase 7 0. 605*** 0. 604*** 0.590%**
(0.03) (0.03) (0.03)
I ntercept -0.925*** -0.932%** -1.617 -0.958***
(0.25) (0.25) (1.55) (0.25)
N 7325 7325 2379 7325
R2 0.631 0.633 0. 660 0.635
DF 1552 1552 558 1552

+p<0.10, * p<0.05, ** p<0.01, *** p<0.001
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FIGURE 4.1—PSYCHOLOGICAL DISTANCE# GEOGRAPHICAL DISTANCE
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CHAPTERS

CONCLUSION

With the aim of improving our understanding of thehavioral underpinnings of human capital integrati
the thesis investigates the interdependent rolesgritive load and organizational design in deteimg
information processing and performance in orgaionat The thesis proposes and demonstrates the
importance of accounting for cognitive load in éémis on employee allocation, and argues for tiee te
apply these insights to the selection and impleatant of integration mechanisms intended to support
collaboration and integration. Failure to do sotmigduce unexpected deviations in employee behawid

collaboration that erode performance and impaiatbitity of the firm to capitalize on knowledge oesces.

The thesis consists of three research papersdlyadm comprehensive longitudinal data from a globa
manufacturing firm to explore related aspects ah&n capital integration. The first paper (Chap)er 2
studies how individuals decide on the distributidravailable working hours among competing projectd
requirements. The paper hypothesizes and findepealthat employees navigate on the basis of pkmtic
organizational signals when allocating their time attention. In the absence of cognitive load, leyg®es
are able to navigate aralue signalgo reciprocate the collaborative efforts of othengl allocate effort to
those endeavors promising greater contributiomeetiormance, both in terms of engaging with comipyex
and contributing more to well-functioning projedtsthe presence of cognitive loads, employeestlosie
sensitivity to value signals and instead begirrithsting their time on the basis ohcertainty signalso as
to avoid complexity and display risk-averse behavide cognitive load of the management team isveho

to enable risk-averse behavior, arguably because endonomy is delegated.
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The second paper (Chapter 3) builds on the findirigke first paper by studying how individuals pta
their information processing behavior in teamsasponse to cognitive load and the observed behafior
other team members. The paper proposes condittoogleration as a sociocognitive mechanism governing
both the mutual adaptation between team memberthangtocess through which differences in cognitive
load and information processing behavior are aggesto impact team performance. The paper finds
evidence of an inverted u-shaped relationship betviiee ratio of team members with high cognitivedio
and team performance. When team compositions exxeadicular threshold, estimated at around 30 %,
performance decreases as the ability of teamdeotefely share and process requisite informatiegiis to
decline. We demonstrate how this negative assoni#iexacerbated by task complexity and over thme,

is mitigated by the development of metaknowledgeragrteam members.

The third paper (Chapter 4) argues that geograpainchpsychological distance between interdependent
employees represents an important set of orgaoimdtdesign parameters that exert isolated asasgdint
effects on collective information processing. While physical separation of interdependent empkoyes
detrimental performance effects due to decliningrdmation frequency and impaired mutual understagd
the negative effects of psychological separatian,terough differences in the degree of accoulitgléare
rooted in the tendency for psychologically distamployees to engage in more abstract or creatigeitwon
to the detriment of thorough information processing problem identification. Outside of these nizgat
effects, we find evidence that the effects of psyagical distance are mitigated by geographiceahdise,
which indicates a phenomenon where spatial separatiluces psychologically distant employees toemor
selectively assess their creative or divergentrgmrttons so as to not disrupt information procegsbut

rather improve performance through more timely gsgigns.

Collectively, the three papers regard human caijpitagration as neither fundamentally structural no
wholly behavioral. Important contingencies emerdewaspects of organizational design and employee
allocation impact cognitive load and induce behaliadaptation at the individual (Chapter 2) arairie
levels (Chapter 3) in such a way as to determiaedhlized information processing capacity of immated

structures. Moreover, organizational design chadibasdo not directly impact cognitive load mayluince
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information processing behavior in related waysaithr 4), thus producing team heterogeneity and the
foundation for further adaptation within the grodipe primary finding of the thesis, therefore his t
dynamic relationship between organizational deshypices, cognitive responses, and behavioral atifaypta
at individual and group levels that fundamentakyedmine information processing capacity. With ¢hes
interactions in mind, it is possible to provide maletailed or even novel answers on well-known atp@ral

guestions concerning, for instance, the low ratenofvledge sharing in teams despite being co-ldcate

THEORETICAL IMPLICATIONS AND FUTURE RESEARCH

The findings of this dissertation have importamdietical implications and provide a number of vale
avenues for future research. These fall into thetsted categories. First, the thesis providesxgarsion of
traditional information processing theory to betiecount for behavioral elements and their intevaatith
common integration mechanisms and key organizdtaesgn choices. Second, the thesis provideshtsig
and recommendations to better align decisions garizational design, employee allocation, and the
location of firm activities with the common objaets of improving information processing capacity #me
integration of human capital. Third, the thesishtights and explores relevant overlaps betweeffigha of

management, economics, and psychology to bothimsejuestions and provide new answers.

First, the thesis addresses the sufficiency otifasional logic underlying traditional information
processing theory in terms of the choice of appab@integration mechanisms (Tushman and Nadlé8;19
Van de Ven et al., 1976). This logic differentiateschanisms on their expected information procgssin
capacity and assumes this capacity to increasetindtlevel of human agency embedded in the straictur
The fundamental argument of the thesis is thatenthils logic serves as an excellent foundatios, it
susceptible to behavioral variation at the indigidand team levels as employees adapt to the stalict
conditions and the cognitive strain imposed by th€his perspective is not outlandish (Puranam.et al
2012; Radner 1993, 2000; Turner and Makhija, 2@t#) indeed several scholars have called for the

exploration of more micro-level data on integrat{@riffin and Hauser, 1996; Malhotra and Sharm#®20
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Oliva and Watson, 2011) in order to elucidate agitielo understand the microfoundational and behalior
elements that influence the realized informatiarcpssing capacity of implemented mechanisms (Turner

and Makhija, 2012) and, hence, the practical appliity of the theory (Van de Ven et al., 2013).

The dominant explanation for the limited succegsriar studies to validate the traditional inforioat
processing perspective is the difficulty of captgrintervening variables that govern the relatigmsh
between structural choices and outcomes (Abell €2@08; Puranam et al., 2015; Siggelkow and Riyki
2009). This thesis contributes specifically to thiént by defining and measuring several intervgnin
elements that constitute first steps towards a&batiderstanding of how information processing cepas
both bounded and enabled along behavioral dimegssiormparticular, the thesis defines and measties t
role of cognitive load (Shah and Oppenheimer, 2@88)n intervening variable in two respects. First,
cognitive load functions as the key individual ciiod that is impacted by organizational designicés so
as to determine how the individual perceives varieavironmental signals and, hence, how the indalid
chooses to allocate effort between competing dietsviSecond, cognitive load is proposed and testel
fundamental source of team heterogeneity thaténftes processes of within-team adaptation andriin t

indirectly influences how individual variation iggregated to impact the efficacy of the team asalev

Moreover, aside from merely identifying and invgating cognitive load as an individual-level
determinant of behavior, the thesis moves on tmdeo separate phenomena that either amplify or
mitigate the effect of individual differences ofidrmation processing effectiveness and collectivieames.
First, the thesis explores conditional cooperasisithe central mechanism underlying the aggregation
individual variation to team and firm levels. Sedpthe role of psychological distance is exploredia
alternative mechanism, rooted in organizationaigtesvhich may filter or exacerbate the individual
tendency to either reduce effort and rely on abstad heuristic cognition or maintain effort amtjage

more fully in elaborate, analytical processes.

Taken together, the thesis identifies two interagniariables and two complementary mechanisms that

interact to explain the relationship between highreler structural choices and observed outcomtéseat
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individual and team levels (Siggelkow and Rivkif02). In doing so, the paper adds to a growingdine
research on the discriminating effects of orgaiorai design choices and hierarchical forms on timgn

and behavior (Foss and Weber, 2016; Turner and #ak012; Weber and Mayer, 2014). Highlighting the
potential for different organizational design clesico both exacerbate and mitigate interpretativilict,
cognitive adaptation, and similar issues promigag avenues for management to improve the functgpnin
and predictability of their organization. Futursearch would need to further explore the interactio
between the identified variables and mechanisnaghiar contexts, as well as to define and explove ne

intervening elements that help nuance the impateéiicacy of organizational design.

As a second main contribution, the thesis has daogitrengthen the psychological design of tha fir
and its embedded decision processes by demongthatim the identified relationships between indiétu
cognitive load, information processing behaviod aollective outcomes are clearly amenable to mamalg
influence and intervention. Specifically, the keyriables on cognitive load and psychological distdiend
themselves to longitudinal measurement withinma fiy the use of often pre-existing data on thecation
of individuals between tasks, projects, and locetidy tying individual behavior and cognition ferents
of organizational design that are amenable to menelgontrol, the thesis and the findings of theividual
chapters provide distinct avenues for the proféaecution of strategy (Powell et al., 2011). iabflity
here, arises not from the definition of new andesiqp strategic endeavors, so much as it stems tihem
application of simple insights on how individuate dikely to respond to seemingly mundane changes i
task composition, workload, allocation and separmatand how these reactions may be mapped in @frms
their probable influence on decision quality, kneslde sharing, and information processing. By beagmi
better able to identify systematic errors in derismaking, hidden patterns of behavioral adaptatod
repeated deviations from predicted rationalityn#ty be possible for managers to generate more fraloe
extant initiatives and structures without change, &ience, provide a better foundation for learning
economics within existing structures. In genetaf ambition to identify predictable relationshipstween
human capital, organizational design, and perforeaas reflective of the larger objective to leaowhand

when our insights on individual behavior from psyidyy and related disciplines in fact become vahd

122



valuable in turbulent, time-dependent, and mulérdgrganizations (see Bingham and Eisenhardt,;2011
Vuori and Vuori, 2014). In attempting to do so, thesis aligns with recent calls in the microfouratzs
literature for studies into the processes througttivcharacteristics of heterogeneous employeesaicit

and are aggregated within and across firm strust{ifelin et al., 2012; Gavetti et al., 2007).

Third, the thesis demonstrates the substantialfitetieat accrue from pursuing multidisciplinary
research (Agarwal and Hoetker, 2007). By drawirecgjally on research into conditional cooperat{da
Oliveira et al., 2015; Van den Berg et al., 2014yt et al., 2015), cognitive load (Cason et2012;
Schulz et al., 2014; Rand, 2016), and psychologiséhnce (Giacomantonio et al., 2010; Sagristamb. e
2002) from the economics and psychology literatusesare able to adopt novel perspectives on reteva
constructs (e.g. cognitive load and psychologitsthdce) and explanatory mechanisms (e.g. condition
cooperation) that help us pose new questions darpiret our findings from a more varied range of
perspectives (Barney and Zajac, 1994; Mahoney, 2@Bers have contributed immensely to our
understanding of management in this manner, engoi$(1955), Cyert and March (1963), or even
Kahneman and Tversky (Tversky and Kahneman, 198@ixh corresponds to the claim by Simon (1997:
70) that‘the most important data that could lead us to amerstanding of economic processes and to
empirically sound theories of them resides inside&in minds...[s0] we must seek to discover what @rent
in the heads of those who made the relevant dessidn a limited way, this thesis contributes to this
tradition specifically by tying together researchamnditional cooperation, cognitive load, and
organizational design to demonstrate key linkabashelp explain important organizational phenomena
e.g. why some firms excel at sharing knowledgeeichcting value from human capital, while others
struggle to do so in spite of excellent employeaesr@sources. Additionally, however, we consider it
contribution that this form of multidisciplinarygearch acts as a proving ground for mono-disciplina
theories to establish, for instance, whether olageEms on human behavior are consistent and reliabl
outside laboratory settings, or in situations weithual stakes as opposed to hypothetical scen@feung,
2014; Fischbacher et al., 2001). In this sensetidnsdiplinary research provides its own rationat®ve and

beyond the integration of pre-existing insights.pbsing this argument, we concur with Weber angiévla
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(2014: 361) thatrhultidisciplinary research allows different questioto be explored than those typically

examined within one of the base disciplines dl¢see also Agarwal and Hoetker, 2007).

CONCLUDING REMARKS

Powell (2017) speaks of a Chess syndrome in ouicagipn, as scholars and practitioners, of orgatmnimal
theories and strategy. He emphasizes the ubiquitanigers of assuming that planned implementatibns o
structure and strategy necessarily realize thetnised impact. In this thesis, we have drawn on a
multidisciplinary set of theories to inform and exyl traditional information processing theory iniéto
strengthen the psychological design of our orgdioza and their ability to generate value from theiman
capital. By delving into the black box of individu@gnition and adaptation within integration raskawe
demonstrate how the information processing imgbeet of different integration mechanisms and athend
management practices (e.g. the allocation of engglglyare fundamentally determined along certain
behavioral dimensions. By shedding light on somthe$e, we hope to temper the view that integrasion
necessarily beneficial, as well as to provide éebébundation for managers to both assess thaalte
value of integration and specifically intervendrtorease this value potential. As such, we claitaee laid
the groundwork for a model of integration that irpwates a cognitive perspective and sketchesahiiars
of a behavioral theory of integration (Gavetti Adrglien, 2015; Kretschmer and Puranam, 2008; 8lpstr

2002; Turkulainen and Ketokivi, 2013).
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How to manage SMEs through the
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Hvorfor fortszetter fusionsbalgen ud-
over “the tipping point”?

— en empirisk analyse af information
og kognitioner om fusioner

Gregory Gimpel

Value-driven Adoption and Consump-
tion of Technology: Understanding
Technology Decision Making

Thomas Stengade Sgnderskov

Den nye mulighed

Social innovation i en forretningsmaes-
sig kontekst

Jeppe Christoffersen
Donor supported strategic alliances in
developing countries

Vibeke Vad Baunsgaard
Dominant Ideological Modes of
Rationality: Cross functional



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

integration in the process of product
innovation

Throstur Olaf Sigurjonsson
Governance Failure and Icelands’s
Financial Collapse

Allan Sall Tang Andersen
Essays on the modeling of risks in
interest-rate and inflation markets

Heidi Tscherning
Mobile Devices in Social Contexts

Birgitte Gorm Hansen

Adapting in the Knowledge Economy
Lateral Strateqgies for Scientists and
Those Who Study Them

Kristina Vaarst Andersen

Optimal Levels of Embeddedness
The Contingent Value of Networked
Collaboration

Justine Grgnbaek Pors

Noisy Management

A History of Danish School Governing
from 1970-2010

Stefan Linder

Micro-foundations of Strategic
Entrepreneurship

Essays on Autonomous Strategic Action

Xin Li

Toward an Integrative Framework of
National Competitiveness

An application to China

Rune Thorbjarn Clausen

Veerdifuld arkitektur
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