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Abstract: It has long been recognised that the identification of organizational members with their organiza-
tion could mitigate collective action problems. One domain in economics and management addressing these
fundamental problems is organizational control, as it focuses on aligning individuals’ behavior with their or-
ganization’s objectives. This paper studies organizational identification in interaction with major traits of the
organizational context, including the principal means of organizational control. The study uses an agent-based
simulation based on the framework NK fitness landscapes. In the model, individuals’ organizational identifica-
tion emerges endogenously and causes certain effects in the organizations, which in turn induce feedback on
identification. The model controls for different activation mechanisms for individuals’ organizational identity
and for different organizational contexts in terms of task complexity and the prevailing coordination mecha-
nism. The results suggest that the activation mechanisms subtly interfere with task complexity and organiza-
tional controls. Organizational identification was robustly beneficial across a wide range of task environments
when the activation mode corresponds to organizational mission orientation and results controls. Moreover,
organizational identification appears particularly relevant when the action controls grant some autonomy to
subordinate decision-makers.

Keywords: Complexity, Coordination, Group Performance, Organizational Decision-making, Social Free Rid-
ing, Social Identity
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Introduction and Background

Social identity and collective action problems

Organizational control aims at ensuring that organizational actors contribute to collective or organizational
goals (Cardinal et al.|2017; Sitkin et al.[|2010) which is a fundamental problem in organizations and may be
considered a “problem of collective action” (Coleman|[1989), a “problem of commons” (Hartman|1994), or an
“agency problem” (Eisenhardt|1989). In particular, organizational control is aimed “to direct attention, moti-
vate, and encourage individuals to act in ways that support the organization’s objectives” (Cardinal et al.|2017,
p.559). Organizational control suggests a multitude of mechanisms, for example, pay-for-performance systems
for rewarding or boundary systems for delimiting the behavior of organizational members (Simons|1994;(Mer-
chant & Van der Stede|2017).

It has long been recognised that shared social identity is a basis for social influence and coordination in organi-
zational contexts (Haslam|2004). Social identity weakens the distinction between the individual and the group
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-or, in other terms, lets the group be a part of the self. In an organizational context, the identification of an orga-
nizational member with the organization could be termed organizational identity as “a particular form of social
identity - one associated with the membership of a given organization or organizational unit” as|Cornelissen,
Haslam & Balmer| (2007, p. S5) put it. (While here we adopt this definition, according to another understand-
ing, organizational identity means the identity of an organization as if, in a metaphorical sense, an organization
is a single organism on its own. For a comprehensive discussion of the term “organizational identity”, also
considering social identity and corporate identity, the reader can refer to|Cornelissen et al.|(2007).) Individu-
als perceiving themselves as being a member of the same group, e.g., of a particular organization, are (more)
motivated to coordinate their behavior in relation to those issues that are relevant for the shared identity (Cor-
nelissen et al.[2007;|Haslam et al.[2003a). As|Haslam et al. (2003b) put it, organizational identity becomes a
“mental and material building block” (p. 361) as cognitive categorization and identification processes of indi-
viduals lead to collective actions and products (Postmes et al.[2005). In particular, identification with the group
may contribute to cooperation, group performance, trust and organizational citizenship. For overviews, see
Hogg & Terry|(2000),|van Knippenberg & Ellemers|(2003),|Wegge & Haslam|(2003), Ellemers et al. (2004), Haslam
& Ellemers| (2005), |Charness & Chen|(2020). Hence, when the organizational identity of organizational mem-
bers - or “we thinking” as|/Akerlof (2016) puts it - is activated, personal self-interest is expected to lose relative
relevance compared to the interest of the collective, which mitigates collective action problems.

However, there is also evidence that identification with the organization can have its own tensions and down-
sides and that it may not be universally beneficial (Alvesson & Willmott/2002;van Knippenberg & Ellemers|2003;
Ellemers et al.|2004;|Bernard et al.2016;|Caprar et al.[2022). In this vein, based on insights from social psychol-
ogy, Bernard et al.|(2016) show that social identification may be accompanied by “social free-riding” and con-
flicts of interests among group members which allow distinct groups to emerge. The main argument here is
that individuals with low contribution to a group’s status, do identify with the group; while, at the same time,
individuals who provide a high contribution to a group’s status seek to segregate themselves from that group,
as they experience a loss of group status by low-contribution individuals.

The “claim”, that organizational identity may mitigate collective action problems, directly translates into is-
sues of organizational control (Karreman & Alvesson|[2004; van Knippenberg & Ellemers|2003). In particular,
the question arises in how far could the social identity of individual decision-makers as organizational members
complement or even substitute “established” mechanisms employed for organizational control. This constitutes
the research issue studied in this paper by means of an agent-based simulation.

Social identity as control mechanism?

According toMerchant & Van der Stede (2017)’s classification, four types of control mechanisms can be distin-
guished (for other classifications and a discussion, see|Simons|1994; [Kruis et al.[2016;|Strauld & Zecher|2013):

« Results controls focus on the outcome of organizational members’ behaviour. Results controls typically
create meritocracies where the highest reward is given to the individual or organizational unit with the
best results.

« Action controlsintend to directly affect behaviourin that they set behavioural constraints by defining rules
and procedures to comply. For example, a decision may require seeking consent from a superior or within
a committee.

« Personnel controls refer to employees’ self-motivation to “do a job properly”. These controls focus, among
others, on selection and placement.

« Cultural controls encourage mutual monitoring and rely on some pressure on individuals who deviate
from group norms and values.

Control mechanisms also are classified into formal and informal controls. Formal controls are officially sanc-
tioned, institutionalized mechanisms and often get codified (e.g., in contracts, organizational handbooks); in
contrast, informal controls comprise values, norms, and beliefs which guide the behaviour of organizational
members (Cardinal et al.[2010). There is some correspondence of informal controls to “cultural controls” ac-
cording to the classification of[Merchant & Van der Stede|(2017), while formal controls correspond to results,
action and personnel controls. Moreover, the relation of social identity to cultural controls appears nearly self-
evident: identification with a group is assumed to let individuals internalize group norms. Hence, the more
individuals identify with the group, the more their behavior may be shaped by the group norms (van Knippen-
berg & Ellemers|2003;|Alvesson & Karreman|2004;|Karreman & Alvesson|2004).

JASSS, 26(2) 1, 2023 http://jasss.soc.surrey.ac.uk/26/2/1.html Doi: 10.18564/jasss.4934



1.7

1.8

1.9

1.10

1.11

1.12

1.13

The balance between formal vs. informal controls (Cardinal et al.[2004) and the question of the conditions when
informal controls could complement or substitute formal controls have been studied in previous research. In
particular, the measurability of the task (Eisenhardt{1985), the uncertainty of the task (Kirsch et al.|2010), or the
novelty of the knowledge required to accomplish a task (Lechner et al.[2010;|Kreutzer et al.2016) were found to
be relevant contingencies for informal controls complementing formal mechanisms. The trait of identity as a
component of controlis elaborated by|Karreman & Alvesson|(2004). They distinguish between technocratic con-
trol (addressing results, action and personnel controls in the classification of|[Merchant & Van der Stede|(2017))
and socio-ideological forms of control. Socio-ideological controls target “social relations, emotions, identity
formation, and ideology” (Karreman & Alvesson|2004), p. 152). From this angle, organizational identity may be
regarded a type of control which may be purposefully designed with “identity work” (Alvesson & Willmott|2002;
Alvesson & Karreman|2004;|Brown|2015).

However, research has also shown that individuals have several social identities and that the salience, i.e., ac-
tivation, of a specific social identity depends on the context and particular situation (Stets & Burke|2000). For
example, mergers or hostile takeovers tend to be perceived as threatening and to activate the identification
with the overall firm (Hogg & Terry|2000; Terry|2003).

Moreover, social identity is not only a cause for certain phenomena at the group level, e.g., organizational per-
formance, but may also be a consequence of these phenomena. For example, the distance between an individ-
ual’s performance and the collective’s performance may affect the activation of the individual’s social identity
(Bernard et al.|2016;|Shay0|2020;|van Knippenberg & Ellemers|2003). At the same time, several control mecha-
nisms (i.e., results controls according to[Merchant & Van der Stede|(2017) or technocratic controls as/Karreman
& Alvesson|(2004) called them) aim at enhancing the collective’s performance. Hence, organizational identity
(as a “cultural” or “socio-ideological” control) may also interfere with these other control mechanisms. For
example, in an in-depth case study of a consultancy firm, Alvesson and Karreman find that loosening tech-
nocratic control allows for more behavioral discretion while employees’ orientation towards the collective via
socio-ideological control is tightened (Karreman & Alvesson|2004;|Alvesson & Karreman|2004). They conclude,
“that the technocratic and socio-ideological layers of control do not so much complement or supplement, as
feed upon and inform each other” (Karreman & Alvesson|2004, p. 171).

Endogeneity of social identity and agent-based simulation

The relevance of the context for social identity becoming salient and the two-fold role as “cause and effect” in-
dicates both the contingent and dynamic character of individuals’ organizational identity (Stets & Burke|2000;
Pratt|2001; van Knippenberg & Ellemers|2003; Haslam|[2004; |Charness & Chen|2020). Moreover, regarding so-
cial identity a control mechanism (be it named cultural, informal or socio-ideological) highlights the potential
interference with other control mechanisms employed in an organization.

However, the emergence and effects of organizational identity of organizational members in interference with
contingency factors like task complexity and mechanisms employed for organizational control poses remark-
ably methodological challenges, especially for empirical research (Ashforth et al.[2008;|Brown|[2015; |Cardinal
et al.[2017). These challenges result, among other reasons, from the different levels (individual vs. organiza-
tional) to be studied in a long-term perspective for which agent-based modelling appears to be a promising
research method (Wall & Leitner|2021). This also corresponds to|Cardinal et al.[(2017) who suggest the study
of organizational control from a complexity theory perspective, i.e., formal and informal controls interacting
in complex environments with lower-level agents interacting and creating feedback loops thus causing even
more interactions (Cardinal et al.[2017).

Here, we adopt this perspective and consider social identity as endogenously emerging from interactions be-
tween agents and (other) control mechanisms under environmental complexity employing an agent-based sim-
ulation. In particular, the paper pursues two objectives:

« First, the paper seeks to contribute to the understanding of the emergence of organizational identification
and its performance effects in interaction with major traits of the organizational context including (other)
organizational controls.

« Second, it aims to highlight the potential of agent-based simulation as a research method for studying the
emergence and effects of social identity in organizations.

In the agent-based model, the organizational identification of managerial decision-makers emerges endoge-
nously based on various “mechanisms” for the activation (salience) of organizational identity. The complexity
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of the organizations’ overall task affects the interdependencies between subordinate decision-makers’ tasks
and the coordination needed. Organizations may employ various control mechanisms to align subordinate
decision-makers’ behaviour with the organization’s objective. In the simulation experiments, decision-makers’
emerging identification with the organization and the organizational performance are observed.

The structure of the paper is as follows: The paper proceeds with an agent-based model, with particular focus
on modelling the organizational identification of decision-makers within the organizations against the back-
ground of previous research. Section 3 provides an overview of the simulation experiments. Section 4 presents
a detailed analysis of results. Section 5 discusses the findings from a broader perspective and points out av-
enues for future research, followed by concluding remarks.

An Agent-Based Model of Social Identity in Organizational Control

Model overview and modelling choices

This section aims to outline the major building blocks of the agent-based model. The model captures artificial
organizations that seek superior performance to their overall multi-dimensional decision problems. This over-
all decision-making task is decomposed into equal-sized sub-problems, and each sub-problem is delegated to
a distinct decision-making agent who may represent a manager of the first management line below the head-
quarters, e.g., the head of a business unit. The organization’s task could be of different levels of complexity,
and the organizations may employ various mechanisms to coordinate the managers’ decisions with respect to
the overall organizational performance. In each time step, each manager searches for options that promise to
increase the objective function, which captures the manager’s preferences, including those related to social
identity. The managers’ organizational identity may be activated by three different “mechanisms” that have
been intended to convert previous research on the salience of social identity in organizational settings into the
model. These mechanisms capture the threat by performance declines and distance to fellow managers - may
it be in terms of input (i.e., effort) or output (i.e., a unit’s performance) level. Details on how managers’ activa-
tion of social identity is modelled against the background of previous research are given in paragraphs[2.24]to
2.44

Figure provides an overview of the model’s conceptual framework, while Figureoutlines the process struc-
ture of the model. However, before the modelis described in more detail, the major modelling choices deserve
some comments.

Environment QOutcome Mechanisms / Choices

N headguarters'
control choices

v

_________________ coordination

1 I 2
I ] mechanisms
I ]
! organizational -
) : performance ! -
] 1 P 1
. effort unit managers
complexity » ' ,/ . 8 )
X ! alterations decision-making
. units* X I ¥ i
X performance X
] 1
1 1

4
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i et e : with organization

F 3

activation
mechanisms
S —

Figure 1: Overview of the model’s conceptual framework
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v

random-driven determination of the initial configuration d,,

of the overall search problem

v

headquarter and managers are endowed with knowledge of the initial
configuration d,;, the actual overall organizational performance V(d,_;) and the

respective unit performances P (d,;)

v

—¥ t=t+1
no

each unit head r searches for a satisfying alternative for the status quo of the

partial problem delegated to this manager r where alternatives are imperfectly

evaluated w.r.t. the unit's objective function P" {which also comprises a social
identity component)

depending on the coordination mode, other units or the headquarter
may intervene in decision-making on overall configuration d,

v

overall configuration d; is implemented

v

headquarter determines actual overall performance V (d,) and actual unit

oW

performances P (d;) achieved with configuration d,

headquarter informs each unit head about the configuration d, implemented and
the actual overall performance V(d,) and actual unit performance P (d,)
achieved with configuration d;

v

each unit head's identification with the organization si"(t) is updated

l

Figure 2: Overview of the model’s processual structure

First, the model builds on the framework of NK fitness landscapes, initially introduced in evolutionary biology
(Kauffman & Levin|1987;|Kauffman[1993), which has been widely used in managerial science
12009;Walli2016). A major advantage of the NK framework is that it allows to conveniently “tune” the complexity
in terms of the interactions among elements - may they represent the genes of a genome, the modules of a new
product (Ethiraj & Levinthal[2004) or the single choices of a multi-dimensional decision-problem (Li et al.2006).

Second, for capturing managers’ search behaviour, the model does not build on hill-climbing algorithms as
widely used in agent-based models of organizations (Chang & Harrington|2006; [Baumann et al.[2019). These
algorithms have recently been criticized for not appropriately reflecting managerial behaviour (Billinger et al.
2014} Puranam et al.2015}Tracy et al.2017). Therefore, the model employs an algorithm (Wall[2021) that cap-
tures key elements of so-called satisficing! behaviour - initially described by Simon| (1955,(1959) - which can
build on considerable empirical evidence (Parker et al.[2007;/Giith|2010;|Caplin et al.2011}|Johnson et al.|2012;
[Misuraca & Fasolo[2018). Among the key elements of satisficing behaviour is that agents search until they find
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a satisfying alternative and adapt the aspiration level to the difficulty of their task.

Third, as for capturing social identity in our model of hierarchical organizations, a modelling choice is to fo-
cus primarily on identification as one of the three social-psychological processes that - building on the original
foundations of social identity theory (Tajfel|1974,/1975; Tajfel & Turner|1979) - are relevant for social identity
(Ellemers et al.[2003): (1) categorization, i.e., the tendency to perceive themselves and others as members of
groups rather than separate individuals; (2) comparison, i.e., the tendency to assess groups and individuals
based on dimensions related to groups, which also leads to (different) valuations of ingroup vs. outgroup mem-
bers; (3) identification, i.e., the extent to which an individual conceives the self as a group member rather than
an individual with personal characteristics. The model’s focus is on the unit managers’ conceived membership
of the overall organization, i.e., managers’ identification with the overall organization. The higher the identifi-
cation, the more likely an individual acts in line with the group identity to which the membership refers (van
Knippenberg & Ellemers|2003). As argued in the introduction, this refers to major concerns of organizational
control, i.e., aligning organizational members’ behaviour with organizational objectives, which is at the centre
of our research question. However, among the activation mechanisms studied, there are two that build on a
manager’s distance from fellow managers at the same hierarchical level. As will be explained in more detail
below, these mechanisms could be regarded as capturing comparisons between groups in terms of the social
identity approach (see paragraph[2.41).

Fourth, as mentioned above, in the model managers’ social identity is reflected in managers’ preference func-
tions. Hence, the model presented here follows the stream of economic models on social identity which are
preference-based as opposed to believe-based models (Charness & Chen|2020). In preference-based models,
identification with a group is a component of an agent’s utility where the relevance (or even salience) of the so-
cial identity may be given exogenously (Akerlof & Kranton|2005) or emerge endogenously (Bernard et al.[2016).
In believe-based models, agents invest in social identity in order to find out “who they are” (Bénabou & Tirole
2011). In this vein, pro-social behaviour is regarded as an identity investment that may inform the individual
about the self, i.e., forming beliefs about the self and eventually inducing further identity re-investments. Taken
to an extreme, in belief-based models, individuals seek to learn about their own social nature. In contrast, in
preference-based models, an individual weighs its social utility components against individual-centred com-
ponents. This paper’s research question focuses on the role of social identity in the context of organizational
control: organizational control boils down to how to affect behaviour so that organizational members behave
in favour of organizational goals rather than individual interests. This refers to the weighting of components in
individuals’ utility and corresponds to the above-mentioned preference-based models of social identity with
their focus on weighting social and individual components of utility. Hence, in a nutshell, the rationale for em-
ploying a preference-based modelling approach of social identity for our purpose is its correspondence to the
key problem of organizational control.

The agent-based model is presented in two steps. First, the principal organizational setting and managerial
decision-making are outlined briefly (paragraphs[2.8|to[2.23). For more extensive descriptions of the hierarchi-
cal organizations, the reader can refer to\Wall|(2016},/2017,)2021). Subsequently, the model’s description focuses
on managers’ social identity which is described in paragraphs[2.24]to[2.44]

A Model of hierarchical decision-making organizations

Overall task, delegation and agents

The artificial organizations face an overall task which is specified according to the framework of NK fitness land-
scapes (Kauffman & Levin|1987; Kauffman|1993). The organizations’ overall task is an N-dimensional binary
decision problem d, = (dit, ..., dne) with d; € {0,1},4 = 1,...N. Each of the two states of every single choice
d;; of the N-dimensional problem cft provides a contribution C;; to the overall performance V; of the organi-
zation. The overall performance V; achieved in period ¢ results as normalized sum of contributions C;; from

N
- 1
Vi =V(d) = N E Cit. (1)
i=1

While the contributions C;; are randomly drawn from a uniform distribution with 0 < C;; < 1, they are a
function of choices and the interactions among choices:

Cit = fi(dit; diyty - difet) (2)
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with {i1,...,ix} C {1,...,i—1,i+1,..., N}. With this, parameter K (with 0 < K < N — 1) captures the
complexity of the decision problem in terms of the number of those choices d;;, j # i which also affect the
performance contribution C;; of choice d;;. In case of no interactions among choices, K equals 0. In contrast,
K = N — 1 reflects the maximum level of complexity where each single choice i affects the performance
contribution of each other binary choice j # i.

The organizations comprise two types of decision-making agents: (1) a headquarter and (2) M subordinate
decision-makers r, each of which being the head of a respective unit (or department) » € {1,..., M }. The or-
ganizations make use of division of labor. In particular, the N-dimensional overall decision problem is decom-
posed into M disjoint, equal-sized? partial problems, and each of these sub-problems is exclusively delegated
to one decision-manager being the head of unit r {1, ..., M }. The headquarter is responsible for the coordina-
tion of the M unit heads. This includes informing the unit managers about performances achieved, rewarding
them and - depending on the coordination mode - eventually intervening in decision-making.

Shaped by the level K and the structure of interdependencies, indirect interactions among the units may result
(e.g., Figu reIII). Let K<* denote the level of cross-unit interdependencies. In case that cross-unit interactions
exist (i.e., if K¢* > 0), then the performance contributions of unit head r’s choices to overall performance V'
are affected by choices made by other units ¢ # r and vice versa.

Given the decomposition of the overall decision problem, the contribution of each unit head r to overall per-
formance (Equation[1) from those N" decisions assigned to that manager results from

NT
T,0WN [ 37 1
PR @) = 5 Y C @)

i=14w

with w = 0 for managerr = landw = Z:n;ll N for department heads r > 1. From the perspective of unit
head r

M
Ptr,res _ Z Ptq,own (4)
q=1,q#r
gives the performance achieved in the “rest” of the organization, i.e., from decisions of the other managers.
From this, it also follows that for the organizational performance as given in Equation[l]it holds that

Vi(dy) = PP (df) + PO (d) (5)

which we will take up when modelling managers’ identification with the organization.

Managers’ search and decision-making

At each time step, the organizations search for a superior solution of an N-dimensional binary decision problem
d, = (dit,...,dne) with d;z € {0,1},¢ = 1,...N. The headquarters’ objective function corresponds with
the organizational performance given in Equation[l] However, with the decomposition of the overall decision
problem, search and decision-making is delegated to the M subordinate managers (with eventual intervention
by the headquarters). Let Pr(d:) denote unit head r’s objective function which is elaborated in more detail in
paragraphs[2.24|to[2.44|with particular respect to managers’ social identity.

The model assumes that managers prefer higher levels for their respective objective functions. Hence, they
seek solutions to their partial decision problems that promise higher levels of P". As is common in agent-
based modelling, unit heads show some form of bounded rationality (with further references, |Katsikopoulos
2014; Wall & Leitner|2021) which the model reflects in three aspects of managers’ cognitive limitations:

« Managers cannot survey the entire search space and, hence, cannot “locate” the optimal solution of their
partial decision problems “at once” but have to search stepwise for superior solutions.

« Unit heads cannot anticipate the other managers’ choices; instead, each manager r assumes that the
fellow managers ¢ # r will stay with the status quo, i.e., opt for d}" ;.

« The model assumes that unit heads cannot perfectly ex-ante evaluate the performance contributions
of newly discovered solutions; rather, their ex-ante evaluations are afflicted with noise which is, for the
sake of simplicity, a relative error imputed to the actual performances (Wall2016; |Levitan & Kauffman
1995). The error terms follow a Gaussian distribution N(0; o) with expected value 0. The standard de-
viations differ according to whether the performance of the “own” unit, i.e., P™°*™ (see Equation|3) or
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the residual performance P™"¢* (see Equation/4) is evaluated. In particular, we assume that the manager
can more precisely assess the performance of the “own” unit than of the rest of the organization, i.e.,
ohovn < gmres which reflects specialization in the own field of competence. All errors are assumed to
beindependent of each other. However, regarding the status quo option, we assume that unit head r gets
informed about the actual performance of the status quo (f’{il at the end of period t — 1, and, from this,
also infers the actual performance P;" should the status quo be kept in ¢. Information about the actual
performance of the overall organization and the respective unit’s performance may be generated by ac-
counting techniques. Informing subordinates accordingly broadly refers to what in organizational control
is captured by “results controls” (e.g.,|[Merchant & Van der Stede|2017, see Introduction) or “diagnostic
and interactive control systems” (Simons|1994,12014).

As argued above (see paragraph[2.4), managers perform search and decision-making processes in the spirit of
satisficing with the algorithmic representation following|Wall (2021). A core idea of satisficing is that decision-
makers discover and evaluate new options sequentially: the agent discovers one novel option af{ and evaluates
whether it is satisfactory. If so, the search stops; otherwise, the next alternative is searched and evaluated, and
so forth.

For being satisfactory, an option has to promise meeting the aspiration level a” (¢) relevant at that time. Hence,
formanager r seeking to find a superior solution, an alternative is satisfactory if it promises a favourable change
AP} compared to what the status quo d;*, yields, i.e., if the following criterion is met:

AP] > d"(t) (6)

If a newly discovered option appears satisfactory - let us call a satisfactory alternative dz - search is stopped
for this time step t. Otherwise, the next option is searched and evaluated against the aspiration level as far as a
maximum number of options s™9%"(t) is not reached yet. If no satisfactory alternative to the status quo d7*
is found, then unit head r prefers keeping this configuration also in period ¢.

The model of satisficing behaviour comprises three further aspects which deserve some remarks (for more
details, see/Wall|2021).

« The sequence of search, i.e., of agent’s discoveries of new options is to be specified. The model presented
here employs a “closest-first” search policy: a manager r starts searching in the immediate “neighbor-
hood” of the status quo d™*. Should this not lead to a satisfactory option, manager r extends the “circle”
of search around the status quo. The sequence follows increasing Hamming distances of newly discov-

ered alternatives d7 to the status quo given by h(d}) = ZNT di*, —dr

i=1

. Hence, the search starts with

options of Hamming distance h((f{) = 1, then followed by options with a Hamming distance of two and
so forth, as long as either the aspiration level is met or the maximum number of options s™**" to be
considered is reached.? A rationale for a “closest-first” search policy is based on considerations of cost of
search and change and the idea of stepwise improvement. Small steps could be assumed to show lower
cost than more distant options which require more changes.

« Acore element in satisficing is the adaptation of the aspiration level based on experience: The aspiration
level may increase (decrease) depending on how easy (difficult) it was to find a satisfactory alternative in
the past. In the model, subordinate managers adjust their aspiration levels according to the experience,
i.e., the improvement or deterioration for the objective achieved over time. In particular, the aspiration
level a” is captured as an exponentially weighted moving average of past changes in the attainment of
objective P" (Levinthal & March|1981; Borgers & Sarin|2000; Levinthal|2016), i.e.,

a"(t+1)=a" - AP*+ (1 —a")-a"(t). (7)

where o denotes the speed of adjustment for manager r, and AP;* is the change in the actual attain-
ment from time step t — 1 to ¢, i.e.,, AP/* = P(d;) — P(d}_,). Hence, the aspiration level could also
become negative, i.e., a decline in the goal attainment becoming acceptable - if declines happened in the
past.

« Another aspect of satisficing is the adaptation of the maximum number of options searched. The decision-
maker dynamically adjusts the space for searching options. When it was difficult (easy) to find satisfactory
options in the past, the search space for alternatives is broadened (narrowed). In the model, this idea is
captured as an adjustment of the maximum number s™%*:" (t) of options that the unit head » may search
for in the next time step. For this, an exponentially weighted moving average of past search spaces is
employed where 3" denotes the speed of adjustment for manager r.
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Coordination of managers’ decision-making

Once the unit heads r have searched and formed their preferences on their partial decision problems, the next
step is coming to a decision on the organization’s overall decision problem d,. For this, the model comprises
four different mechanisms of how the unit heads’ preferences on d? are transformed into the overall configu-
ration d;. These coordination mechanisms refer to what in management control has been named “action con-
trols” (Merchant & Van der Stede|2017) (see paragraph[1.5) or “boundary systems” with the aim “to set limits
on opportunity-seeking behaviour” (Simons|1994, p. 7) and to “delineate the acceptable domain of activity for
behaviour of organizational participants” (Simons|1994, p. 39), (Simons|2014).

The following outlines the main ideas of the coordination mechanisms, while a description in detail is given in
Wall| (2017). In particular, the types of coordination captured in the model differ in the communication chan-
nels*, the information employed in decision-making, the locus of final decision-making, and, in the end, the
tightness of coordination provided (for an overview and further modes see, for example,|Malone|1987;Malone
& Crowston|1994;|Siggelkow & Rivkin|2005;/de Vries et al.[2016).

The decentralized mode grants the highest possible level of autonomy to the M unit heads since each of them
is allowed to choose the most preferred option which is either the satisfactory alternative Ji’ or the status quo
cﬁ”il. The overall organizational configuration d}, hence, results from a mere “combination® of the unit heads’
preferred options. Obviously, this does not require any form of communication. The headquarter does not
intervene in decision-making directly, and its role is limited to registering the achieved performances d; and
P[(d%) at the end of each period ¢, informing and rewarding unit heads accordingly.

The sequential mode captures the idea of “sequential planning”: units make their final choices sequentially,
taking the “preceding” choices into account with, for the sake of simplicity, the sequence being given by the
index r of the units. In particular, in time step ¢, unit r with 1 < r < M informs unit r + 1 about the choices
made so far, i.e., made by the “preceding” units < r. Unitr + 1 re-evaluates its “own” options, i.e., an eventually
found satisfactory alternative dz and the status quo Z“il taking these “prior” choices into account. This will
potentially result in a revision of preferences: the status quo may now appear more favourable than the newly
found option regarded as satisfactory before re-evaluation. Hence, units’ » > 1 choices are a function of the
choices of the preceding units. The headquarter’s role corresponds to that of the decentralized mode.

In the lateral veto mode, unit heads mutually inform each other about their preferences. Next, each unit head
individually evaluates - according to the own objective function - the “composite configuration” dé, resulting
from the preferences of all M units. The unit heads are endowed with mutual veto power. A unit head r will
veto against the composite vector a0 if it promises a lower attainment than the status quo. Hence, to be ac-
cepted, the composite vector dC has to promise the same or a higher attainment than the status quo dZ’il to
the objective P" of each single unit head. Even with one unit head vetoing, the status quo is kept. As with the
two preceding coordination modes, the headquarter does not intervene in decision-making.

In the proposal mode the final choice is made by the headquarter. For this, each unit transfers its preferences
to the headquarter, which compiles the preferences to a composite vector d® and then evaluates the overall
performance V(d?j) (see Equation|1) which this solution promises. The headquarter favours the composite
vector if it promises the same or a higher organizational performance V(da) than the status quo; otherwise,
the organization stays with the status quo, i.e., then d: = d;l. However, as with unit heads, the model assumes
that the headquarter cannot ex-ante evaluate new options perfectly, i.e., other solutions than the status quo.

Instead, also the headquarters suffers from some relative noise following a Gaussian distribution with expected
value 0 and standard deviation o"¢24,

Modelling social identity in managerial decision-making

Principal representation of organizational identity in the model

In the model, social identity is conceptualized as of how much unit heads identify with the overall organization
which captures “organizational identity” following|Cornelissen et al.|(2007), i.e., an employee’s social identity
associated with the membership of an organization or organizational unit (for this, see also paragraph[1.2). In
particular, a manager’s identification with the organization is regarded high if this manager’s objective function
P corresponds with the organization’s objective V" - or, as|Akerlof & Kranton| (2005) put it in their seminal
paper on social identity in organizations: if the manager acts in the interest of the firm.
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As argued above (see paragraph[2.6), the model employs a preference-based approach for capturing managers’
identification with the organization. In the preference-based approach, social identity boils down to the weight
anindividual puts on socialin relation to individual components in the spirit of/Akerlof & Kranton|(2005). Hence,
for our modelling effort, the first question is what the individual and the social components are in a unit man-
ager r’s objective function. The model considers the unit performance P™°*" (see Equation[3), i.e., the sum of
performances obtained from a manager r’s “own” decisions as the individual component. The rationale for this
is that the unit performance reasonably enters the performance evaluation of the respective unit head: it may
serve as value base for the manager’s monetary compensation (results controls) or may affect the manager’s
future career perspectives (personnel controls) (see paragraph[L.5). In contrast, the performance achieved “out-
side” of manager r’s unit, P""°*(d}")), as given in Equation is regarded the social component in the model.

Following the preference-based view of social identity, the weight of the socialin relation to the individual com-
ponent is at the centre of modelling social identity (see paragraph[2.6). In the model, for the sake of simplicity,
we normalize the weight of the individual component P™°*™ in a manager’s objective function to 1 and capture
the weight the manager puts on her/his respective social component in time step ¢ by a factor si" (t) > 0. With
this, manager r’s objective function is modelled as:

— — —

Bl (dy) = B0 (dy) + i (1) - P70 (dF) (8)

The weight si”(t) of the “social” component in a manager’s objective function (Equation [8) reflects the level
of salient identification of manager r with the overall organization at time step ¢. For this, please, compare the
manager’s objective function in Equation|[8|with Equation[5|which reflects the organizational performance from
the perspective of manager r as it corresponds (with Equations[3|and[4) with the organizational performance
as given in Equation[1] In particular, if in Equation [§the weight on the social component is si"(t) = 1, then
manager r’s objective is perfectly in line with the organizational objective V' (see Equation[5). In contrast, if
si"(t) = 0, manager r does not identify at all with the overall organization and will decide in favour of the “own”
performance only (please, recall that it depends on the interactions among choices d; whether a manager’s
“own” decisions affect the performance achieved in the “rest” of the organization.)

The representation of managers’ salient social identification as weight si”(¢) in Equation|[8]in the model de-
serves some comments on, first, the dynamics and, second, the magnitudes to be expected. The magnitudes
that si” make take are considerably low shaped by the activation mechanisms reflected in the model, which is

why this is discussed below (see paragraph[2.43|and[2.44).

The dynamic nature of social identity (Stets & Burke|2000; Pratti2001;jvan Knippenberg & Ellemers|2003;|Haslam
2004;|Charness & Chen|2020) is captured in the model as si"(t) changes over time and is endogenously set by
managers (Shayo|2020) according to the activation mechanisms that are described in the following. However,
the model assumes that a manager’s organizational identification may be subject to some “memory effect”,
i.e., that the identification level in period ¢ might be affected to some extent by the past. For capturing this,
an exponential weighting is employed with 4" denoting the speed of adjustment for manager r while ensuring
that si" (¢ + 1) cannot get negative. This leads to

si"(t+ 1) = max(0;v" - S} + (1 —~") - si"(t)) 9)

where 57 € { ] worspert g d-unit-perf gr, d-effort " gr. combinedy i5 the hase for social identity according to the
four activation mechanisms for managers’ social identity introduced in the following paragraphs.

Activation mechanisms of managers’ social identity

Among the insights from prior research on social identity is that, first, an individual’s behaviour only responds
to identification with a group to that extent as the membership is salient and, second, the salience is affected
by the immediate context (Hogg & Terry|2000; van Knippenberg & Ellemers|2003;/Shayo|2020). In our model,
the context is shaped exogenously (e.g., task complexity, coordination) and subject to endogeneous changes
within the organizations’ search processes, which affect and also are affected by the activation of managers’
social identity si”.

For reflecting main sources for the activation of social identity in organizational settings as identified in prior
research, the model captures four mechanisms where the fourth is a combination of the others:

« (a) changes in organizational performance (c-org-perf)

« (b) distance in unit’s performance (d-unit-perf)
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« (c) distance in effort among managers (d-effort)

« (d) combination of mechanisms (a) to (c) (combined)

The mechanism based on (a) changes in organizational performance reflects what one may also call “activation
from threats". For example, it has been found that, in situations of perceived threats like a merger or hostile
takeover, identification with the overall firm tends to be activated (Hogg & Terry|2000; Terry[2003). Modelling
the various situations (e.g., hostile takeover) that could be perceived as threats in detail is beyond the level
of abstraction of the model introduced. However, the model assumes that the unit heads, at the end of each
period, get informed about the actual organizational performance V; achieved in that period and compare it to
the level V;_1 achieved in the previous period. A decline (incline) in organizational performance is perceived as
a threat and, thus, leads to an effect to r’s organizational identity > 0 (< 0) as given by

V-V

Vi (10)

Sr, c-org-perf __
f =
(The change in organizational performance is computed as a relative metric; the same applies to the other
activation mechanisms in order to avoid problems of incommensurable dimensions across the mechanisms.)
Hence, in the end of period ¢, S™>°*&Petf 35 computed in Equationis employed to update the level of iden-
tification according to Equation|[9]

However, it is worth mentioning that the activation mechanism (a) changes in organizational performance pro-
duces the same levels of identification across unit heads since the base is the actual performance of the overall
organization, which is the same for each unit. This is in contrast with the other mechanisms which produce
heterogeneity in organizational identity across managers, as shown in the following.

In particular, the activation mechanisms “distance in unit’s performance” (d-unit-perf) and “distance in effort
among managers” (d-effort) build on the distances among unit heads - be it regarding the “outcome” in terms
of units’ performance or the “input” as the units’ effort incurred. These activation mechanisms are based on in-
sights from social psychology and their reflection in economic models of social identity (Bernard et al.|2016; Ak-
erlof & Kranton|2005;|Shayo|2009,2020) according to which two interrelated aspects affect individuals’ choices
on the identification with a group: First, individuals prefer identifying with high-status groups. Second, individ-
uals dislike the distance between their own characteristics and the stereotype of the group they identify with.

According to |Bernard et al.| (2016), this leads to what the authors call “social free-riding”: An individual with
characteristics below the group’s “average” identifies with that group. This group’s status is affected by the
characteristics of its members. In this sense, the low-type members socially free-ride on the high-type members
of the group, which has two adverse effects for the high-type group members: First, since the status of the group
depends on the contributions of its members, the group’s status is reduced. Second, the group’s stereotype is
reduced, increasing the distance of the high-type members and making it less favourable for them to identify
with the group.

For capturing these interrelated aspects in the model, the questions arise of how the status of the group of
decision-makers (the “management circle”) is defined and how an individual manager’s distance in our artificial
organizations is operationalized. The model reflects two approaches.

First, the units’ performances may be a reasonable criterion for the management group’s status in organizations
where performance orientation plays an important role. For example, performance orientation may be a domi-
nant personality trait of the managers in the organization (e.g., with further referencesMatzler & Muelleri2011).
Performance orientation could also be a characteristic of an organization’s culture emphasizing the organiza-
tion’s mission which entails a clear set of goals linked to the mission and providing a concise direction for sub-
ordinate’s work (for an overview|Denison et al.[2014). Moreover, the already mentioned results controls as the
most characteristic means of management control (Merchant & Van der Stede|2017) seek to provide decision-
makers with a clear focus on performance.

The “d-unit-perf” activation mechanism builds on the distance of a particular unit’s performance against the
average performance level provided by the other units in the organization. For reflecting organizational identi-
fication based on distance in unit performance of manager r, we have the following:

) prown 1
r, d-unit-perf t
_ _ 1 11
s (% %) ()

where the expression in brackets indicates whether unit ’s performance is above or below the average relative
units’ contributions to overall performance. (Please, recall that the partial decision problems are equal-sized
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which is why 1/M with M being the number of units gives the (relative) average of performance contribution.)
Should a unit 7’s relative performance be lower (higher) than this average relative contribution, the identifica-
tion S7*4""™Per \yith the organization is increased (decreased) (which is why the term in brackets is multiplied
by (—1)). This captures the dynamics from “social free-riding” (Bernard et al.2016) as outlined above.

Second, in a similar vein, managers may regard the alterations (effort) as a relevant aspect of group status in
organizational cultures that stress adaptability. According to the widely accepted definition of organizational
cultures of Denison et al.|(2014) adaptability, among others, refers to employees’ ability to learn and change
in response to demand. In this vein, the “d-effort” activation mechanism builds on the distance of a particular
unit’s effort (in terms of the number of single choices altered in the partial decision problem) against the average
effort provided by the other units in the organization.

To depict the units’ organizational identification based on distance in effort, the model employs a structurally
similar approach as for the distance by unit performance. In particular, the Hamming distances of the configu-

rations implemented for unit r’s partial problem in periodstand ¢t — 1, i.e., h(dz") = Efil J;r — 2",1’ and the

distances of the organization-wide configurations implemented, respectively, h(d:) = Efvzl ‘aﬁ — cft_l‘ are

relevant. If the organization alters, at least, one single choice d;, i.e., if h(d;) > ( this leads to

r, d-effort _ L_i) _ i
T (h(cfn M) .

and otherwise to §7» d-effort — (.

Similar to Equation |11} the expression in brackets indicates whether unit r’s relative effort is above or below
the average relative units’ effort. Again, the simple term 1/M is feasible since the partial decision problems
are equal-sized for the sake of simplicity. Should a unit r’s relative effort be lower (higher) than the average
relative effort, the identification S™ d-¢ffort with the organization increases (decreases). This allows capturing
the identification dynamics from “social free-riding” (Bernard et al.[2016), now based on the relative effort.

The two activation mechanisms that build on the “distance” of a manager to the other unit heads could also
be viewed in terms of an inherent comparison between groups which is one of the three social-psychological
processes of social identity (Ellemers et al.2003): The model regards the organization as the group with which
a manager may more or less identify, while the model does not explicitly depict a unit as a group of particular
organizational members assigned to that unit. Instead, in the model, the unit is only represented by the unit
head. However, one may see the two distance mechanisms also as an implicit comparison between two groups
- namely the unit and the overall organization: a unit head identifies more (less) with her/his unit as a group
when the unit’s performance or effort, respectively, is above (below) the average of the organization as the
group.
Fourth, in addition to the three activation mechanisms outlined above, the “combined” mechanism is studied,
which is simply an additive combination of the others. In particular, we have

S:, combined _ S: c-org-perf + SZ“, d-unit perf + SZ’, d-effort (13)
The idea behind is prior research suggesting that the salience of an individual’s organizational identity may be
affected by different mechanisms at a time (Hogg & Terry|2000; Pratt|2001;|van Knippenberg & Ellemers|2003).

With the activation mechanism introduced, the description of the model deserves some comments on the mag-
nitude of the weight si"(t) of the social component in manager r’s objective function (Equation . The main
point here is that - given the above modelling of the activation mechanisms - we should expect relatively low
levels of the bases for social identity S; which then propagate to relatively low levels of the emerging weight
si"(t) according to Equation[9} This holds for each of the “single” activation mechanisms:

+ (a) changes in organizational performance (c-org-perf): According to Equation|[10] the percentage change
of overall performance in time step ¢ against the previous period ¢ — 1 affects managers’ identification
with the organization. However, first, in the simulations organizations seek to stepwise increase their
performance while according to this mechanism performance declines increase identification which may
result from false positive alterations due to information errors. Second, while the first search periods
usually show many alterations of the configurations d, and thus higher rates of change in V(cf), the later
search stages show less movements - even up to inertia. These aspects let expect rather low levels of
Sy coreperf and i (t) accordingly.
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« (b) distance in unit’s performance (d-unit-perf): This activation mechanism builds on the deviation of a
unit’s relative performance from the average relative performance. Hence, S; “"*P'f 3150 is a per-
centage. For example, assume a manager 1 contributes 20 percent to overall performance V while, with
M = 4 managers as in our experiments, the average relative performance per manager is 25 percent;
then, according to Equation the basis S} <P for social identify of manager 1 is 0.05.

+ (c) distance in effort among managers (d-effort): This mechanism also builds on a relative deviation from
the average effort. Hence, the basis S, d-effort 31so is a percentage number. (For example, let us as-
sume that in period ¢, in the overall configuration V(cf), five alterations have happened (i.e., five bits
flipped) with manager 1 being responsible for one alteration; then, as specified in Equation a basis
s} d-effort _ (.05 for social identify enters the update of manager 1’s weight of the social component in

Equation[9]

The preceding remarks intend to illustrate the magnitudes of the weight si"(¢) of the social component in the
unit heads’ objective function to be expected from the activation mechanisms captured in the agent-based
model. However, it is worth mentioning that also the particular parameter settings affect the magnitude of the
emerging weights: For example, low precision in ex-ante evaluations of options makes performance declines
more likely (c-org-perf) while homogeneity of unit heads’ traits and task characteristics (as in our experiments),
in tendency, results in lower distances in unit performance and effort across units ((d-unit-perf) and (d-effort).
Section 5 discusses influencing factors of the magnitude, the respective modelling choices, and avenues for
empirical foundations from a broader perspective.

Simulation experiments and parameter settings

This section introduces the simulation experiments and the related parameter settings. The upper part of Table
displays the parameter settings that apply to all experiments; the lower part of the table informs about the
settings that vary across experiments.
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Parameter Values / Types

Applying to all experiments

Observation period T =240

Simulation runs per scenario 5,000 runs with 50 runs on 100 distinct
fitness landscapes

Number of choices N =12

Number of managers M=4

Managers’ decision problem size N = 3 for all managersr = (1, ...,4),

problem e, d = (dy,dy,ds),d? = (dy,ds, dg),

d* = (dy,ds, do),d* = dyo, d11, d12)
Precision of ex-ante evaluations

- managers o™ = 0.05 for all managers r = (1, ..., 4)
o™ = 0.15 for allmanagersr = (1,...,4)
- headquarters oheed = 0.1
Aspiration level
-in the beginning a”(t = 0) = 0forall managersr = (1,...,4)
- speed of adjustment a” = 0.5 forallmanagersr = (1,...,4)
Max. number of alternatives
-in the beginning smeTT(t = 0) = 2 forall managersr = (1, ..., 4)
- speed of adjustment BT = 0.5 forallmanagersr = (1,...,4)
Managers’ identification with organization
- in the beginning si"(t = 0) = 0forall managersr = (1, ...,4)
- speed of adjustment for activation mechanisms (a) to (d):

~" = 0.5 for all managersr = (1, ...,4)
for activation mechanism (e):
~" = 0forall managersr = (1, ...,4)
- activation mechanisms a. c-org-perf: by change of organizational performance
b. d-unit-perf: by distance of unit performance
c. d-effort: by distance of effort
d. combined: additive combination of mechanisms a. to c.
e. no SI: no activation of social identity

Subject to variation across experiments Experiments
TypeA TypeB TypeC

Interaction structures decomposable, K = 2, K¢* = (), Figurel X X X
near-decomposable, K = 3, K<* =1, Figurell -
non-decomposable medium, K = 5, K** = 3, Figurelll -
non-decomposable high, K = 8, K** = 6, FigureIV -

Coordination modes decentralized X
sequential planning - -
lateral veto - -
proposal - -

X X X X

X X X X X X X

Table 1: Parameter Settings

3.2 The experiments aim to study the emergence and performance effects of organizational identification in differ-
ent organizational contexts. For this purpose, following the idea of factorial design of simulation experiments
(Lorscheid et al[2012), three types of simulation experiments are conducted, which differ in respect of the or-
ganizational context as indicated in the lower part of Table[1}

« Type A experiments intend to provide a basic understanding of the dynamics unfolding from the different
activation mechanisms of managers’ organizational identification. Thus, these experiments reflect orga-
nizations facing a perfectly decomposable overall task, i.e., a situation without interactions across units
(K°® = 0, Figure[3]) which may represent organizations with strict product diversification (Thompson
1967;/Galbraith|1974;|Rivkin & Siggelkow|2007). Moreover, managers have autonomy in decision-making
(“decentralized” mode). The rationale for these baseline scenarios is to study the dynamics emerging
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from organizational identification with as little as possible interference from the organizational context.

« Type B experiments aim to provide a deeper understanding of the emergence and performance effects of
organizational identification when interdependencies across units exist, i.e., when the overall task is not
decomposable (K¢* > 0). Experiments for low, medium and high levels of cross-unit interactions are
conducted (Figure[3}1 to IV). Interaction structures with many cross-unit interactions may capture what
- according to the prominent classification of Thompson|(1967) - is called reciprocal interdependencies
occurring in organizations with functional specialization.

« In Type C experiments, the prevailing coordination mechanism of the organizations is varied and, in par-
ticular, the level of discretion granted to the subordinate decision-makers by the action controls is mod-
ified (see paragraphs[2.20]to[2.23). Hence, while in Type A and B experiments decision-makers have full
discretion about the sub-tasks assigned to them, in the type C experiments, action controls that delimit
in some ways decision-makers’ autonomy are simulated. The rationale is to study whether tighter coor-
dination may, for example, “overrule” the emergence of organizational identification and its effects on
overall performance.

3.3 Taking the three types of experiments together, 80 scenarios are simulated, i.e., five activation mechanisms
(including the “no social identity” case) in four structures of cross-unit interactions and four types of coordina-
tion. Some parameters are fixed for the three types of experiments, as indicated in the upper part of Table[} In
particular, in all experiments, organizations are observed for 240 periods® of searching for superior solutions to
an N = 12 dimensional decision problem, starting from a randomly chosen initial position. For each scenario,
5000 simulations are run.

I. decomposable (K = 2, K= 0) Il. near decomposable (K =3, K**=1)
Performance Contribution C; Performance Contribution C;
12 3 456 7 8 9101112 12 3 456 7 8 9101112
o X X X - - - - - - - - - Lo IfX X X X - - - - - - - -
22X X X - e e e e e 2 2|X X X X
23Xk XX - - - - 2 31X X X - - X - -
~ 8- - - - - - - - - ~ 4 - - - X X X X - - - -
- £ 5|- - X X X - - - - E 5|- - - X X X - - X -
3 2 6/ - - - X X X - - - 8 = 6 - - - - - - - -
S - - - - - - XXX - S w7 - X X X - - X
Yoz gl- - - X X X - - - © £ g - X - X X X
= 9| - - - - - DAEEEE - - - = 9| - X X X X -
< 10| - - - - - - - <« 10| X - - = X X X
211 - X X X 211 - X X X X
= 12) - X X X = 12 - - X X X X
1Il. non-decomposable medium (K =5, K "= 3) IV. non-decomposable high (K = 8, K**=6)
Performance Contribution C; Performance Contribution C;
12 3 456 7 8 9 101112 123 456 7 8 9 101112
L XX X X - - X - - X - - L X X X X X - X X - X X -
E 2[X X X - X - - X - - X - ‘é 21 X X X - X X - X X - X X
S S - - X - - - - X 23X X X X - X X - X X - X
~ dX - - X X X X - - X - - ~ X X - X X X X X - X X -
5 2 5/- X - X X X - X - X - 5 2 5/- X X X X X - X X - X X
g2 B|- - XX X X - - X - - @2 6lX - X X X X X - X X - X
8 . T|X - X - - X XX - = S 7YX X - X X -[X X X X X -
Y2 8- x - - X -[XXX - X - © 2 8- x X X X' X X X - X X
= 9| - X - - X X X - - X 29X - X X - X X X X X - X
= 10| X - X - - X - - KK X + 10X X - X X - X X -/XK X X
*E' 11| - X - - X - - X - X X X *é‘ 11 X X - X X - X X X X X
2 12 - X - - X - - X X X 2 12| X X X X - X X X X
with Scope of primary control of unit head r
X Choice i affects performance contribution j

Choice i does not affect performance contribution j

Figure 3: Interaction structures in the simulation experiments

3.4 Regardingthe organizational structure, the headquarter decomposes the overall decision probleminto M = 4
equal-sized sub-problems, each delegated exclusively to a subordinate manager (unit head). When ex-ante
evaluating options, the agents suffer from noise following a Gaussian distribution: The mean equals zero for any
agent; as for the standard deviations, the managers’ error levels are 0.05 for the “own” and 0.15 for “residual”
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performance, reflecting the idea of specialization (i.e., more precise forecasts for the own domain). The head-
quarter ex-ante evaluates the overall performance of options with an error of 0.1. These settings are in line with
some empirical evidence according to which error levels around 10 percent may be a realistic estimation (Tee
et al.[2007;|Redman|1998). Further parameters refer to managers’ satisficing behaviour: The aspiration levels
of performance enhancements start at a level of zero which captures the desire to avoid, at least, situations of
not sustaining an already achieved performance level. The maximum search space starts at a moderate level of
just two alternatives. The speed of adjustment for both the aspiration level of performance enhancements and
the maximum number of alternatives is set to 0.5, i.e., present and past are weighted equally.

The experiments are conducted for the four activation mechanisms of managers’ organizational identification
introduced in paragraphs[2.24|to[2.44|and for the case where no identification gets activated. It is worth men-
tioning that, in each experiment, managers are homogeneous regarding the activation mechanism. While man-
agers’ levels of organizational identity may differ in the course of a simulation, they all start at a level of zero
organizational identification. The speed of adjustment is 0.5 for all managers, i.e., putting equal weight on
presence and past (see Equation@.

Results

This section presents the results obtained from the simulation experiments. In the foreground is analysing
the dynamics and performance effects unfolding from endogenously emerging organizational identification.
Hence, the focus is on analysing the model - following the line of experiment types A to C. For each type of
experiments, the analysis starts with summarizing the simulation outputin “observations” which are numbered
consecutively from 1 to 7 across the experimental types.

Baseline analysis of activation mechanisms (Type A experiments)

This first step of analysis focuses on how the different activation mechanisms of decision-makers’ identification
with the organization affect the organizational search processes. Thus, the baseline scenarios (type A experi-
ments, Table[I) capture situations without cross-unit interdependencies (Figure[3]1) and without coordination,
i.e., organizations employing the “decentralized” mode.

Preliminary Remarks on the Metrics, Tables and Figures

Results for the type A experiments are given in Figure[4/and in Tables[2]to[4] Figure[d|displays the levels of social
identity averaged for the M = 4 decision-making managers and the organizational performance V; obtained
for the different types of social identity activation in the baseline-scenarios. Table[2]displays condensed results
for the baseline scenarios l.a to I.e in the upper lines. In particular, Table[2] provides the following metrics:

+ The average level of social identity of the four decision-makers and over the observation time serves as a
condensed metric for decision-makers’ identification with the organization. In terms of the formal de-
scription of the model, this measure averages the si"(t) (see Equation and E]) of the four decision-
makers over the T' = 240 time steps of observation (and in average over simulation runs per scenario).
This leads us to expect rather low levels of this metric. In the course of the search processes, the units
move towards higher levels of performance while the alterations decline. In consequence, performance
changes (c-org perf) and also distances across units (d-unit perf and d-effort ) decline over time.

« Two metrics inform about the effectiveness of the search: (1) the mean of the final performance, V ,—a40,
achieved in the 5000 simulation runs for a particular scenario®, and (2) the relative frequency of how
often the global maximum of the respective performance landscape is found at the end of the observation
period.

« Three metrics are employed to gain a deeper understanding of the organizations’ search processes: The
average effort per period informs about the average extent of change (in terms of bits flipped in the binary
decision problem) per period. The ratio of periods in which the status quo is altered may indicate the
diversity of search. In contrast, the ratio of periods with false-positive alterations, i.e., alterations in favour
of a false-positive option (i.e., reducing V;), to the T' = 240 observation periods gives an idea of the
quality of alterations.
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4.4 Tabledisplays the average levels of social identity for the different levels of task complexity and coordina-
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4.6

tion modes, i.e., for experiments types A to C. Table[d]reports the performance differences of scenarios where
managers’ organizational identity may get activated against the respective scenario without activation. The
baseline scenarios l.a.1 to I.d.1 (Type A experiments, i.e., decomposable structure with “decentralized” mode)
are displayed in the upper left block of these tables.

Observations from Type A experiments

The results for the baseline scenarios allow the following observations:

Observation 1: Among the “single” activation mechanisms, the “distance of effort” mechanism induces the
highest level of organizational identification, while the “change of organizational performance” leads to
avery low identification. The level of organizational identity emerging with the “combined” mechanisms
is below the sum of averages from the single activation mechanisms.

Observation 2: The level of managers’ identification with the organization tends to be associated with the
average effort level provided per period, the ratio of periods with alterations, and the false-positive moves
accordingly.

Observation 3: Identification based on “distance of effort” leads to significant performance losses, while the
“change of organizational performance” induces low but significant performance gains - both compared
against the scenario without managers’ organizational identification. The “distance of unit performance”
has slightly positive performance effects.

Performance-based activation mechanisms (“c-org-perf” and “d-unit-perf”)

For explaining the observations, it is helpful to recall that no interactions among the managers’ sub-problems
exist in the decomposable structure. Hence, if all managers were able to evaluate alternatives perfectly, they
would find their respective local optima within a few time steps, which - due to perfect decomposability - would
also result in the optimal solution at the organizational level.
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no Sl

Figure 4: Average social identity and performance in the search processes in the baseline scenarios (Type A
experiments). Each line represents the average of 5,000 simulation runs. For parameter settings see Table
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Scenario Avg. Socld per Final Frequency Average Ratio Ratio of
decision-maker performance of global effort of periods  false-positive
and period V=240 maximum per with altered alterations
(&CI) (&=Cl) int =240  period configs. d
I. Decomposable (K¢ = 0)
a. c-org perf. 0.00039 +0.00003  0.9922 +0.0008 57.76% 0.3861 21.05% 9.70%
b. d-unit perf.  0.01148 £0.00017 0.9895 4-0.0009 52.24% 0.4483 23.77% 11.51%
c. d-effort 0.08856 +0.00171 0.9691 +0.0018 28.90% 1.2151 64.65% 31.91%
d. combined 0.07056 +0.00171 0.9757 £0.0017 39.80% 0.9502 50.71% 24.96%
e.no Sl 0 +0 0.9885 +0.001 49.68% 0.4321 25.43% 12.00%
Il. Near decomposable (K¢* = 1)
a. c-org perf. 0.00440 +0.00023  0.9462 +0.0026 23.60% 0.5191 25.98% 12.84%
b. d-unit perf.  0.01233 £0.00017 0.9388 4-0.0031 20.62% 0.5776 27.77% 13.88%
c. d-effort 0.06735 +0.00141 0.9047 +0.0043 14.52% 1.3308 61.83% 31.01%
d. combined 0.05748 +0.00131  0.9265 +0.0038 25.18% 1.0615 49.22% 24.65%
e.noSl 0 +0 0.9375 +0.003 21.08% 0.5644 27.08% 13.41%
Ill. Non-decomposable medium (K* = 3)
a. c-org perf. 0.02612 +0.00048 0.8203 +0.0063 10.72% 1.8051 71.72% 36.38%
b. d-unit perf. 0.01605 4+0.00015 0.8636 +0.0055 9.44% 1.407 55.39% 28.00%
c. d-effort 0.06534 +0.00075 0.8019 +0.0061 7.04% 2.0278 81.08% 41.18%
d. combined 0.06134 +0.00095 0.8484 +0.0063 13.68% 1.6553 65.83% 33.14%
e.no Sl 0 +0 0.8457 +0.0062 8.40% 1.5833 63.13% 31.98%
IV. Non-decomposable high (K* = 6)
a. c-org perf. 0.04112 +0.00037 0.7071 +£0.0065 2.10% 2.4424 90.40% 45.88%
b. d-unit perf.  0.01969 £0.00011 0.7405 4-0.0071 3.98% 2.2044 82.24% 41.79%
c. d-effort 0.05986 +0.00047 0.7048 +0.0065 3.38% 2.4061 90.26% 45.92%
d. combined 0.07096 +0.00059 0.7188 +£0.0069 4.54% 2.3913 87.54% 44.34%
e.no Sl 0 +0 0.7182 +0.0067 2.40% 2.3317 88.09% 44.72%

Table 2: Condensed results of Type A (baseline scenarios) and Type B (variation of task complexity) experiments.
Confidence intervals (Cl) are given at a confidence level of 0.99 percent. For parameter settings see Table[1}

From this, an explanation for the low levels of identification observed for the “c-org-perf” and the “d-unit-perf”
activation mechanism (observation 1) could start. The performance inclines that unit heads reasonably achieve
- and this, in principle, independent from each other - lets the “distance of unit performance” be at low levels,
which induces low identification. In consequence, unit heads put low focus on the “rest” of the organization,
which here does not only reflect the decomposable structure but also prevents unit heads from being affected
by (imperfect) evaluations of the residual performance (Equation[8). However, itis worth noticing that the iden-
tification from the “d-unit-perf” mechanism remains at a low positive level (see left plotin Figure[d). This results
from unit heads’ cognitive limitations: as our unit heads cannot perfectly ex-ante evaluate their options and are
not endowed with memory, they repeatedly implement promising options that turn out as false positive alter-
ations after implementation. A false positive alteration, in turn, tends to let a unit’s performance go below the
average of the units and, thus, increases organizational identification according to the “distance of unit perfor-
mance” mechanism.

For the decomposable structure, also organizational performance shows quick enhancements (i.e., by units
independently locating the local optima), which leads to low levels of identification from the “changes of or-
ganizational performance” mechanism. Moreover, it is notable that performance declines and inclines of unit
performances may level off in summing up for the organizational performance. This further dampens changes
in overall performance, and, thus, the identification level from this mechanism is close to zero (observation 1).

Effort-based activation (“d-effort”)

However, in the model, managers cannot correctly evaluate their options in advance. For example, they may
also consider interactions among sub-problems that, in fact, do not exist (“phantom” cross-unit interactions).
Moreover, decision-makers cannot anticipate their fellow decision-makers’ choices but assume that these will
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stay with the status quo. Hence, a manager r that identifies more with the organization and, thus, with the
overall objective will even more likely react to decisions by other managers ¢ # r, which affects the r’s residual
performance component in Equation[8] Mutual adjustments are the consequence, which relates to observation
2.

These considerations explain the high levels of identification resulting from the “distance of effort” mechanism
in some kind of interrelated “chain reactions”: In tendency, past low-effort managers show the highest level
of organizational identification and, according to Equation|[8] they will then put more emphasis on the “resid-
ual” performance and, with that, due to imperfect ex-ante evaluations, in the decomposable structure also
on “phantom” interactions. This reasonably leads to adjustments (observation 2), so that these past below-
average-effort managers are then above the average and, hence, according to the “distance of effort” mecha-
nism, next a reduction of these managers’ identification follows; in contrast, those managers with, so far, low
level of identification due to past above-average effort will then increase their identification for the following
period and so forth. It is worth emphasizing, that each adjustment in the organizational identification induces
that managers (imperfectly) evaluate the status quo and their options against a modified objective function,
which induces further alterations and, thus, destabilizes search processes. Moreover, the frequent alterations
are ineffective since, in the decomposable structure, they are made in consideration of “phantom” interactions
which lead the units astray from the local maxima of their decision problems. This further explains, the low
frequency of global maximum found (about 29 percent, see Table2) compared to the other scenarios. These
considerations also relate to observation 3 and, in the next section, will be further developed for the type B
experiments on effects of task complexity.

Combination of activation mechanisms (“combined”)

Based on the preceding analysis of the “single” activation modes, next, we turn to the combination of mecha-
nisms. In particular, the observation (1) that the identification induced by the “combined” mechanism is below
the sum of identification levels from the single mechanisms deserves attention (see Table[2} scenario I.d. ver-
sus scenarios l.a. to l.c. and left plot in Figure[4). This observation suggests that interactions among the single
activation mechanisms occur, should they be effective in combination with each other. Figure[5|illustrates the
interactions with an example of only two managers: manager 1 decides to switch one of the binary choices
assigned to her/him, while manager 2 chooses to keep the status quo. Moreover; manager 1’s choice might
be false positive - due to imperfect ex-ante evaluations - and, thus, reduce unit 1’s performance. As Figure[5]
illustrates, for both managers, the emerging effects from the single activation mechanisms on their respective
organizational identification go in different directions, i.e., (partially) offsetting the single mechanisms’ effects
in combination.
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timestep t
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Figure 5: Example of interactions between activation mechanisms

Effects of task complexity (Type B experiments)

Observations from Type B experiments

In the next step of the analysis, we turn to scenarios where interactions across units’ partial decision problems
exist. Table[2|also reports simulation results for scenarios with cross-unit interdependencies of levels K°* €
{1, 3,6} (for the metrics see paragraph. In column “1. Decentralized” of Tablethe average levels of social
identity per decision-maker and over time are displayed. Moreover, the respective column in Table@reports the
performance differences achieved with the different activation mechanisms against the respective “no social
identity” scenario. The plots in Figure[g|show the differences of performance against the respective “no social
identity” scenarios for the activation mechanisms and levels of task complexity underinvestigation. The results
may be summarized in the following observations:

Observation 4: As for the organizational identification of decision-makers, the activation mechanisms are dif-
ferently sensitive to task complexity. With the “distance of effort” mechanism, the identification declines
with increasing complexity. In contrast, the “distance of unit performance” and the “change of organiza-
tional performance” mechanisms lead to an incline of identification with increasing task complexity.

Observation 5: Organizational identification per se is neither universally beneficial nor detrimental for the or-
ganizational performance compared to “no social identity”. Instead, the activation mechanism shapes
the direction of effects: The activation by “distance of effort” appears to be detrimental for all levels of
complexity; in contrast, the “distance by unit performance” mechanism has positive effects for all levels
of complexity. The “change of organizational performance” is detrimental when task complexity is high.
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1. Decentralized

2. Sequential

3. Lateral Veto

4. Proposal

I. Decomposable (K** = ()

a. c-org perf.

b. d-unit perf.

c. d-effort
d. combined

0.00039 +0.00003
0.01148 +0.00017
0.08856 +0.00171
0.07056 +0.00171

Il. Near decomposable (K* = 1)

a. c-org perf.

b. d-unit perf.

c. d-effort
d. combined

0.0044 +0.00023
0.01233 +0.00017
0.06735 +0.00141
0.05748 +0.00131

0.00048 1-0.00003
0.01144 +0.00017
0.02027 +0.00131
0.03561 +0.00142

0.00397 +0.0002
0.01204 +0.00017
0.03607 +0.0015
0.04314 +0.00136

Ill. Non-decomposable medium (K<* = 3)

a. c-org perf.

b. d-unit perf.

c. d-effort
d. combined

IV. Non-decomposable high (K* = 6)

a. c-org perf.

b. d-unit perf.

c. d-effort
d. combined

0.02612 +0.00048
0.01605 +0.00015
0.06534 1+0.00075
0.06134 +0.00095

0.04112 +0.00037
0.01969 +0.00011
0.05986 +0.00047
0.07096 +0.00059

0.01164 10.00035
0.01416 1-0.00016
0.06014 £0.00148
0.05323 +0.0013

0.02466 +0.00043
0.01679 +0.00014
0.07761 +0.00131
0.0725 +0.0013

0.00001 0

0.01635 4-0.00027
0.00139 +0.00019
0.01701 £+0.00033

0 +0

0.01985 +0.00036
0.00041 £-0.00003
0.01965 £-0.00035

0 +0

0.02348 4-0.00043
0.0002 +0.00001
0.0233 +0.00041

0 +0

0.02502 +0.00044
0.00013 £0.00001
0.02477 +0.00044

0.00009 +0.00001
0.01112 +0.00017
0.01139 +0.00086
0.02029 +0.00071

0.00031 +0.00004
0.01485 +0.00022
0.0049 +0.00034
0.01733 +0.00034

0.00029 +0.00002
0.01691 +0.00025
0.00271 +0.00014
0.01834 +0.00027

0.00029 +0.00002
0.02026 +0.00029
0.00194 +0.00008
0.02091 +0.00029

Table 3: Average levels of social identity during search processes for different activation mechanisms and co-
ordination modes. Half-lengths of confidence intervals at a confidence level of 0.99 percent. For parameter

settings see Table[]]
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Scenario 1. Decentralized 2. Sequential 3. Lateral Veto 4. Proposal

I. Decomposable (K = 0)
no Sl (base) 0.9885 0.9912 0.9221 0.9776
a. c-org perf. 0.0036 +0.0009*  -0.0015+0.0009* -0.0015 40.0031 0.001 +0.0015
b. d-unit perf.  0.001 +0.001 -0.0032 +0.0009*  0.0021 +0.003 0.0011 £0.0015
c. d-effort -0.0195 +0.0015* -0.0024 +0.0009* 0.0053 40.003* 0.0026 4+0.0015*
d. combined -0.0128 +0.0014*  -0.0019 40.0009* 0.0061 40.003* 0.0051 £0.0014*

Il. Near decomposable (K* = 1)

0.943

0.0024 £0.0024*
0.0039 £0.0025*
0.0047 +0.0025*
0.0021 £+0.0025

0.8941

0.0013 £0.0041
0.0165 £0.004*
0.0066 £0.004*
0.0225 £0.0039*

0.8233

-0.0023 +£0.0059
0.0206 £0.0058*
0.0124 £0.0056*

no Sl (base) 0.9375
a. c-org perf. 0.0087 +0.0028*
b. d-unit perf.  0.0013 +0.003
c. d-effort -0.0328 +0.0037*
d. combined -0.011 +0.0034*
Ill. Non-decomposable medium (K¢* = 3)
no Sl (base) 0.8457
a.c-orgperf.  -0.0254 +0.0063*
b. d-unit perf.  0.0179 +0.0058*
c. d-effort -0.0438 +0.0061*
d. combined 0.0027 £0.0062
IV. Non-decomposable high (K* = 6)
no Sl (base) 0.7182
a.c-orgperf.  -0.0112 +0.0066*
b. d-unit perf.  0.0222 +0.0069*
c. d-effort -0.0135 +0.0066*
d. combined 0.0006 4-0.0068

0.034 +0.0055*

0.8401

0.0072 £0.0042*
0.0029 £0.0042
0.0033 4-0.0043
0.0073 £0.0042*

0.7853

0.0015 +0.0046
0.0053 £0.0047*
0.0051 £0.0046*
0.0008 £0.0046

0.7511

-0.004 =+0.0045
0.003 +0.0045
-0.0023 £0.0045
0.0024 £0.0045

0.9323

-0.0021 +£0.0025

-0.0044 £0.0026*
0 +0.0025
0.0059 +0.0026*

0.8907

-0.0025 £0.0029
0.003 +0.003*
0.0042 +0.0029*
0.0035 +0.0029*

0.8502

-0.0009 +0.003

-0.0064 +0.003*
0.0001 £0.003
0.0013 £0.003
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Table 4: Mean differences of final performance V;_s40 achieved with different activation of social identity
against the respective “no social identity” scenario for different coordination modes. Half-lengths of confidence
intervals at a confidence level of 0.99 percent; * indicates a significant performance difference. For parameter
settings see Table[]]
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Figure 6: Performance differences against the respective “no social identity” scenarios with high level of units’
autonomy (Type B experiments)

Frequent mutual adjustments and activation mechanisms

The interactions among units’ decision problems serve as a starting point for explaining these observations. In
particular, in non-decomposable structures, the choices of a manager r also affect the performance contribu-
tions of other decision-makers ¢ # r. In the model, decision-makers cannot anticipate their fellow managers’
choices perfectly but assume that they will stay with their status quo. Hence, at the end of each time step ¢,
managers may experience surprises due to fellow managers’ choices (see Figure[2), which lets managers mu-
tually adjust their choices in the next period - though based on imperfect evaluations. This effect is the more
pronounced the higher the task complexity as the average effort per period, and the ratio of alterations in Table
Rlindicate.

Given that these dynamics also apply to searchin the “no-identity scenario", for a start, the question arises what
the “distance of effort” mechanism may add to the level of effort, or alterations respectively. This mechanism
induces high (low) identification with the organization when the differences between the decision-makers’ ef-
fort (i.e., number of single choices altered in a period) are high (low). However, non-decomposability leads
to frequent mutual adjustments by decision-makers as argued above and, hence, higher levels of intra-unit
interactions K“* induce less identification from the “distance of effort” mechanism (observation 4). In con-
trast, frequent mutual adjustments - based on imperfect ex-ante evaluations - also mean that the unit’s per-
formances fluctuate. This may lead to altered distances of unit performance which is why identification based
on the “distance of unit performance” mechanism inclines with the task complexity (observation 4). In a sim-
ilar vein, alterations due to frequent mutual adjustments by decision-makers also induce fluctuations in the
overall organizational performance. This translates into organizational identification from the “change of orga-
nizational performance” mechanism increasing with task complexity (observation 4).

Destabilization vs. productive “entrenchment”

With respect to the performance effects of organizational identification in conjunction with task complexity
(observation 5), it is helpful to start with a general consideration on task complexity and decision-makers’ ob-

JASSS, 26(2) 1,2023 http://jasss.soc.surrey.ac.uk/26/2/1.html Doi: 10.18564/jasss.4934



4.16

4.17

4.18

jective functions: With cross-unit interactions (i.e., K¢* > 0), the global maximum cannot be found by locating
the maxima of units’ decision-problems. In this sense, unit heads taking the “external” effects of their choices
into account appropriately reflect the interaction structure. Hence, identification with the organization (i.e.,
levels si"(t) > 0in decision-makers’ objective function as given in Equation promises to be beneficial with
respect to overall performance when cross-unit interactions exist. This conjecture is also in line with prior re-
search (Bushman et al.[1995;|Siggelkow & Rivkin|2005;(Wall|2017).

However, the results (Figure[g|land column 1 in Table[4) indicate that organizational identification based on the
“distance of effort” mechanism is significantly detrimental for non-decomposable structures compared to the
“no social identity” scenario. The “change of organizational performance” is detrimental when task complexity
is high (i.e., K°* = 3and K* = 6). In these cases, contrary, the “distance of unit performance” mechanism is
significantly beneficial for organizational performance. These results indicate that the activation mechanisms
studied unfold different dynamics in conjunction with task complexity. Regarding the “d-effort” and the “ch-
org perf” mechanisms, it was argued above, that these mechanisms lead to many alterations (see paragraph
[4.14), which induces a destabilization of search. For example, solutions with high levels of organizational perfor-
mance may be abandoned “accidentally”. This may happen since a unit head’s objective function has changed
(because her/hisidentification si" (¢) is modified) and/or since the fellow managers’ did no stay with their status
quo.

The question remains why the “distance of unit performance” mechanism results in such significant perfor-
mance excesses of around 2 points of percentage against the “no social identity” scenarios for higher levels
of complexity (see also Figure[6lb). We argue, that this mechanism unfolds a temporary “entrenchment” ef-
fect that stabilizes search: Let us assume that unit 1’s performance is above average, and, consequently, unit
1’s organizational identification decreases. Hence, in the next period, unit 1 puts less or no focus on the rest
of the organization, making it less likely that this momentarily high-performing unit abandons its status quo
solution - including moves in favour of false-positive options. (Please, recall that in the model, units’ ex-ante
evaluations on the “rest” of the organization are noisier than on the own decision problem.) Consequently,
the below-average performing decision-makers are less likely to experience surprises from their fellow above-
average managers’ choices, which further stabilizes search. Hence, the “distance of unit performance” mecha-
nism stabilizes search in that momentarily above-average performing decision-makers are more likely to keep
their status quo which propagates to the other units in terms of fewer surprises. This is the more relevant,
the higher the level of cross-unit interactions. This explanation is supported by the ratio of alterations (and
of false-positive moves, correspondingly), which, with the “d-unit perf” mechanism, is considerably below the
levels obtained in the “no social identity” scenarios for K“* = 3 and K“* = 6 as reported in Table[2]

Effects of the coordination mode (Type C experiments)

Observations from Type C experiments

In the scenarios analysed so far, the organizations merely employ “results controls” (see paragraph[L.5): at the
end of every time step, each unit head is informed about the overall organizational performance and the respec-
tive unit’s performance contribution, which may serve as a basis for a unit head’s rewards. In the experiments
introduced now, the organizations also make use of “action controls”, i.e., coordination mechanisms that de-
limitin some way the discretion of unit heads (see paragraph[2.20]to]2.23). Results are reported in Tables[3|andf4]
and for “sequential planning” in Figure[7]- particularly in comparison to Figure[6|for the “decentralized” mode.
The results allow for the following observations:

Observation 6: As for the organizational identification, the activation mechanisms show different sensitivity
to the coordination mode. With tight coordination (lateral veto, proposal), the “change of organizational
performance” and “distance of effort” mechanisms lead to low organizational identification. In contrast,
the “distance of unit performance” mechanism appears to be less sensitive to the coordination mode.

Observation 7: The performance effects of organizational identification vary with the coordination mode: With
tight coordination (lateral veto, proposal), organizational identification has low effects on final perfor-
mance. In contrast, with “sequential planning”, organizational identification has predominantly positive
performance effects when, at least, some interactions across units exist, which holds for all activation
mechanisms.
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Figure 7: Performance differences against the respective “no social identity” scenarios with coordination mech-
anism “sequential planning” (Type C experiments)

Coordination and performance losses (“c-org-perf”)

For a deeper analysis, recalling the purpose of action controls may serve as a starting point. To ensure that
decisions are made in favour of the overall organizational objectives, a purpose is to “delineate the acceptable
domain of activity for behaviour of organizational participants” (Simons|1994, p. 39). With cross-unit interde-
pendencies, detrimental “external” effects of one unit’s choices may occur that reduce overall performance,
which is why the need for coordination increases with task complexity.

This directly refers to the activation of organizational identification by “change of organizational performance”
(observation 6): If coordination is effective, at least, losses in overall performance should be less likely and,
hence, organizational identification from this activation mechanism is rather low. For example, in the “pro-
posal” mode, the identification based on the “c-org-perf” mechanism is about one to two magnitudes smaller
compared against the “decentralized” mode (see Table, and, with “lateral veto” power, identification is (close
to) zero. In the proposal mode, the headquarter evaluates the option resulting from unit heads’ proposals
against the status quo and only decides in favour of an alteration if it promises an increase in overall perfor-
mance. Hence, an identification-inducing performance decline only could happen in case of false-positive eval-
uations by the headquarter (Sah & Stiglitz|1986;|\Wall|2016). With lateral veto power, whenever one unit head
expects to experience a decline for her/his objective from the first preference of one of the fellow managers,
this unit head vetoes so that no alterations at all happen in that time step and the status quo is kept. With
this, an alteration that may reduce organizational performance is rather unlikely and could only happenin case
of false-positive evaluations by all other unit heads. Hence, the “c-org-perf” activation mechanism of organi-
zational identification is fairly ineffective when units have lateral veto power, as the results reflect.”. And even
with “sequential planning” the “c-org-perf” activation induces low identification, since the potential “surprises”
from fellow managers’ choices are stepwise reduced.

In this sense, coordination “reduces” (sequential planning) or “withdraws” (proposal, lateral veto) the basis, i.e.,
performance losses, for inclining organizational identification based on the “c-org perf” activation mechanism
(observation 6). Accordingly, the performance effects are low (observation 7).
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Tight coordination (“lateral veto”, “proposal”) and effort (“d-effort”)

These considerations also contribute to explain the relatively low identification and performance effects emerg-
ing from the “distance of effort” mechanism for the “lateral veto” and the “proposal” mode. As argued above,
these types of action controls reduce the alterations and, correspondingly, the effort per period since the cri-
teria to be met for any change of the status quo are relatively strict. (For example, for K¢* = 6, the average
effort per period is about 0.5 in the proposal mode, about 0.08 with lateral veto power, compared to around 2.4
in the decentralized mode, i.e., when unit heads have full autonomy). Hence, the units do not differ that much
for the effort taken, and, in consequence, the identification resulting from the “distance of effort” mechanism
is relatively low when coordination is tight (observation 6). This also explains the relatively low performance
effects that this activation mechanism induces for the lateral veto and the proposal mode (observation 7).

Lateral veto power and (polarization by) unit performance (“d-unit perf”)

In contrast, with lateral veto power, the “distance of unit performance” mechanism tends to induce a higher
identification for a given interaction structure, while similar levels of identification emerge for the decentral-
ized, the sequential, and the proposal mode (observation 6).

Of particular interest is the high level of identification induced by the “d-unit-perf” mechanism with lateral veto
power. An explanation lies in the persistence of differences between units that this coordination mechanism
reasonably evokes: Let us assume a unit r in time step ¢ — 1 has an above-average unit performance (P™°"").
This means that, in period ¢, ’s identification with the organization is relatively low, and r focuses (even more)
on the own performance (see Equation[8). Unit head r will veto against an alteration preferred by a below-
average performing unit ¢ which r regards detrimental for her/his objective - may the other unit’s alteration be
of actual or only perceived harm to ’s objective. This, in turn, means that unit ¢ cannot improve the solution for
her/his own partial decision problem, while unit r remains at its above-average performance. In consequence,
with the “d-unit perf” mechanism, below-average unit head ¢’s organizational identification further inclines.
At the same time, above-average manager r’s identification with the organization declines (delimited to zero),
which means that, in the next period ¢ + 1, unit » will focus (even more) on the own performance (see Equation
[Bland fn. [7). It is worth mentioning that the differences in unit performance in the model are random driven
(namely by the initial configuration, the alternative options discovered, noise in ex-ante evaluations) since, in
the experiments, the unit heads are homogeneous, for example, in their information processing capabilities,
search behaviour, scope of competencies.

These considerations suggest that lateral veto power combined with the “distance of unit performance” mech-
anism tends to perpetuate - even random-driven - performance differences between units and, in this sense,
also to “polarize” between units: low-performing units with high identification and higher-performing units
with low identification.

Sequential planning and horizontal information flows

While the organizational identification and performance effects are relatively low when tight coordination (lat-
eral veto power or hierarchy in the proposal model) is employed, the emerging effects are notable for “sequen-
tial planning” (observation 7). As can be seen from Figure[7]- also in comparison to Figure[6]- for each activation
mechanism performance excesses compared to “no identification” are achieved if at least minimal cross-unit
interactions (i.e., K¢® > 1) exist. Performance excesses from the two “distance-based” activation mechanisms
tend to increase with the level of task complexity. In the vast majority of scenarios, the respective excesses in
final performance compared to the respective “no-identity” scenarios are significant (Table[4).

For explaining these effects, it is helpful to start with the particular traits of this coordination mode. Sequential
planning partially mitigates the unit head’s imperfect knowledge about the fellow managers’ choices. Due to
sequential decision-making,a managerr > 1isinformed about the choices of those managers precedingin the
sequence and can revise her/his preferences accordingly. Hence, fewer surprises from fellow managers’ choices
occur, and, from this, mutual adjustments are reduced considerably compared to the decentralized mode (by
a third to a half). At the same time, those alterations that happen, in tendency, are more beneficial for unit
heads’ r > 1 respective objectives: choices in favour of leaving the status quo build on better knowledge. The
horizontal information flow about choices made so far in the sequence is the more relevant, the higher task
complexity due to cross-unit interactions. As for the “distance of effort” mechanism, those units managers
r > 1 with below-average effort in the past will identify more with the organization and, hence, will put more

JASSS, 26(2) 1, 2023 http://jasss.soc.surrey.ac.uk/26/2/1.html Doi: 10.18564/jasss.4934



4.28

-
[ )

5.1

5.2

5.3

54

5.5

5.6

focus on overall performance - and this with better information than in the decentralized structure which is
particularly relevant when complexity is high. In a similar vein, the “distance of unit performance” mechanism
lets below-average performing managers r > 1 - via increased identification - consider overall performance
even more and based on better information than available in the decentralized mode.

Hence, the driving force behind the remarkable beneficial performance effects of the two distance-based acti-
vation mechanisms is that sequential planning causes horizontal information flows across units. This is particu-
larly relevant when task complexity is high and, hence, local decision-making without considering externalities
isinappropriate.

Discussion and future research

A particular feature of the agent-based simulation model on social identity in organizations introduced in this
paperisthat decision-makers’ identification with the organization isendogenously emerging. Decision-makers’
organizational identification - governed by different activation mechanisms - is a cause and a consequence of
the dynamics unfolding in the organizations’ search for superior performance (Figure[1). Overall, the simula-
tions suggest that the activation mechanisms in conjunction with organizational contingencies considerably
shape the emerging dynamics of identification and performance effects. The results could be condensed into
three key findings:

« First, the results indicate that organizational identification is not universally beneficial, which supports
findings of prior research (Alvesson & Willmott|2002; van Knippenberg & Ellemers|2003; [Ellemers et al.
2004; Bernard et al.[2016}|Caprar et al.[2022).

+ Second, the agent-based model allows to vary organizational contingencies which reveals that the task
complexity and the prevailing coordination mode may considerably affect both organizational members’
identification and the performance effects thereof.

« Third, the results highlight that not only the level of organizational identification but also the cause, i.e.,
the activation mechanisms for identification, shape the performance effects of organizational identity.

The following aims at discussing these results and highlighting avenues for future research. We focus on four
aspects, i.e., activation mechanisms, traits of organizational members, the prevailing type of coordination, and
its meaning for empirical research in organizational control.

Towards a comparative perspective on activation mechanisms

An important aspect highlighted by the model is that the activation mechanisms of identification differ in the
unfolding dynamics and performance effects, which may induce further consequences in the organization in
terms of, for example, entrenchment or polarization across units.

The activation by “change of organizational performance”, taken together, has the lowest and, if at all, primarily
adverse performance effects. This mechanism neither builds on nor enhances temporary heterogeneity across
decision-makers and, in the experiments, has the same effect on every decision-maker’s objective function. In
contrast, the two activation mechanisms that are driven by the mutual comparisons across decision-makers
build on endogenous heterogeneity across actors (“distance”) that may have emerged in the course of search
(even though the decision-makers are homogeneous apart from the sub-tasks which, however, are equal-sized
and symmetric regarding interactions).

The “distance of unit performance” mechanism is relatively insensitive to the organizational context in terms of
task complexity and coordination mode and has predominantly positive effects on organizational performance
in the vast of majority of contexts studied. This is of particular interest as the “distance of unit performance”
mechanism may arise out of an organizational culture emphasizing mission orientation according to|Denison
et al. (2014) and also is closely related to “results controls” (Merchant & Van der Stede|2017) (see paragraph
[1.5). In this sense, one may regard organizational identification based on the “distance of unit performance”
mechanism as an informal control that effectively complements the formal results controls (Cardinal et al.|2004;
Lechner et al.|2010;|Kreutzer et al.|2016).

However, the dynamics resulting from the “distance of unit performance” mechanism also direct to considera-
tions on long-term power dynamics. This mechanism not only builds on temporary heterogeneity (“distance”)
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of actors but also may even increase heterogeneity. The simulations suggest that organizational units with
above-average performance contributions may show some “entrenchment” which may be temporal (when task
complexity is high) or, with lateral veto power, even may persist. In consequence, above-average and below-
average units in terms of parochial performance emerge. While it is beyond the scope of the model presented
here to study the organizational consequences of performance differences between organizational units, there
is evidence on the potential long-term power effects as, for example, the allocation of resources or formal power
in organizations (Li et al.l2017). Hence, an interesting avenue for future research may also be to study the power
dynamics resulting from activation mechanisms that explicitly build on performance differences across orga-
nizational members or units.

The “distance of effort” mechanism induces an exceptionally high level of alterations in the search processes,
which could reflect a high focus on adaptability as one of the five cultural dimensions in the widely accepted
framework of organizational culture introduced by|Denison et al.|(2014). The results highlight that adaptability
may have its downside for organizational performance due to a destabilization of search. However, among the
limitations of the model presented here is that it does not comprise any long-run returns from adaptability itself
(for example, increased customer loyalty from responsiveness or flexibility valued by customers). Moreover, a
limitation of the simulation experiments presented here is that the effort (or diversity of search in terms of alter-
ations) comes at no cost for the unit heads. Hence, an obvious extension of this simulation study is adding “cost
of effort” to decision-makers’ objective functions. This may be particularly relevant for the dynamics emerging
from the “distance of effort” mechanism since this type of activation induces, by far, the highest effort levels.

The simulations for the “combined” mechanism have uncovered that the “single” activation mechanisms may
interactin a non-trivial way if individuals’ identification with the organization is subject to these activation rules
simultaneously. However, it is worth mentioning that the model builds on a simple - for not to say: simplistic -
additive combination of activation mechanisms. Hence, an exciting avenue for future research is to study other
forms of combining activation rules for social identity.

Moreover, future research may wish to study further activation mechanisms - separately and in combination
with each other. This appears particularly relevant as the simulations have uncovered that the activation mech-
anisms may remarkably affect the emerging dynamics and consequences for the organization.

Heterogeneity of organizational members

These considerations also refer to the homogeneity versus heterogeneity of decision-makers in the simulation
experiments presented here: As mentioned above, the simulation experiments are conducted for a population
of unit heads that are homogeneous concerning various attributes - namely the principal structure of their ob-
jective functions, the effective activation mechanism for organizational identification, the size of their respec-
tive partial decision-problems, the intra- and cross-unit interactions of choices, (zero) cost of effort, the preci-
sion of ex-ante evaluations and (lack of) memory. Nonetheless, heterogeneity may emerge endogenously in
decision-makers’ objective functions from the two activation mechanisms driven by a comparison (“distance”)
within the management circle - based on random effects, i.e., units’ initial configurations, noisy information,
and options discovered. In particular, certain decision-makers may (temporarily) identify more than the fellow
managers with the organization or the particular “own” sub-unit (or the self, depending on how the distance-
mechanisms are interpreted, see paragraph .

Future work may consider to study the emergence of organizational identification for situations where decision-
makers are (exogenously) heterogeneous, for example, with respect to their information-processing capabili-
ties or their costs of effort. Aninteresting question then is how organizational identification, for example, affects
behavioural and performance differences across organizational members. For example, reasonably, heteroge-
neous cost of effort across units would increase the distances in effort and, thus, the emerging identification
of “high-cost” units from the “d-effort” mechanism. Correspondingly, differences in units’ accuracy of ex ante-
evaluations would enhance the identification from the “d-unit perf” mechanism. Moreover, also the activation
mechanisms could differ across decision-makers. This may reflect that, for example, some actors are more
oriented towards innovation and change, while others focus on performance, capturing the personal traits of
the individuals in the management circle. The emerging dynamics of and from organizational identification
may also be of interest in regard of the so-called personnel controls. In particular, simulations for management
teams that are diverse in these and potentially other personality traits may provide insights on favourable com-
positions in the management circle.

The considerations about the composition of the management team direct to another dimension of unit heads’
homogeneity (implicitly) captured in our agent-based model: At the beginning of the observation period, all
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unit heads “start” without any identification with the organization, and they all remain in the organization. In
more general terms, this corresponds to a situation where all unit heads get hired at the same time, have the
same organizational “memory” and where, later on, there is no turnover. This directs to the simulation models
of organizational culture of Harrison and Carroll (Harrison & Carroll|1991;|Carroll & Harrison|1998; |Harrison &
Carroll|2006). They focus on cultural transmission in terms of maintenance of organizational culture over time
which is of particular interest regarding demographic heterogeneity vs. cultural heterogeneity or homogeneity
of organizational members: in practice, organizational culture is often highly persistent over time while mem-
bers enter and exit the organization which poses an interesting tension regarding cultural transmission. For
studying the dynamics resulting from turnover and socialization of organizational members, Harrison and Car-
roll’s models capture three processes, namely (1) new members entering an organization, (2) enculturation of
organizational members, and (3) members departing from the organization.

Following[Halloran & Kashima|(2006), culture and social identity are in a “reciprocal relationship: culture en-
ables and influences social identity processes whereas social identity salience regulates the aspects of cultural
knowledge that are emphasized in the context” (p. 150). Against this background, an exciting extension of the
model presented here would include turnover processes in the management team and the enculturation of
new members in the spirit of Harrison and Carroll. This would also mean integrating further activation mech-
anisms for social identification and including additional social interactions and effects such as alienation and
susceptibility to socialization (Harrison & Carroll[2006) in the model.

A comparative view on coordination modes and identification

The simulations have uncovered that the dominant coordination mode - captured in action controls - together
with task complexity and the activation mechanism considerably affects organizational identification and per-
formance effects.

In particular, the effects of the coordination mode on the emergence of identification appear worth some fur-
ther consideration here. The prevailing coordination mode remarkably shapes the “character” of an organiza-
tion - for example, whether it is regarded “bureaucratic”, “hierarchical” or “organic” and, thus, the autonomy
granted to subordinates or the information flows for mentioning just a few prominent characteristics attributed
to organizations (Mintzberg|1980;|Greenwood & Hinings|1993). The coordination mode is among the major or-
ganizational design options, which propagates to the configuration of action controls in management control
systems (Merchant & Van der Stede|2017). Roughly speaking, one may say that action controls shape subordi-
nates’ discretion based on a “top-down” organizational design choice.

The results of our simulation experiments suggest that these “top-down” means non-trivially affect the emerg-
ing identification of organizational members, i.e., a “bottom-up” emerging informal control mechanism. In
particular, depending on the activation mechanism, tight coordination (i.e., hierarchical or lateral veto power)
either considerably reduces organizational identification or - due to polarization in the organization - tight co-
ordination may even increase identification compared to the “decentralized” mode (where, in fact, no action
controls are employed). Regarding the performance effects, tight coordination overrides organizational iden-
tification regardless of the level of task complexity. In contrast, “sequential planning” - providing autonomy
to subordinates while enforcing horizontal information flows and adaptation - induces notable identification
with the organization; moreover, if, at least, the task is of some complexity, “sequential planning” leads to re-
markable performance excesses for the vast majority of cases studied. Hence, organizational identification
apparently complements coordination by “sequential planning”

These results suggest that organizational identification may be particularly effective and productive when the
prevailing type of coordination grants some decision-making autonomy to subordinates and lets subordinates
interact via information transfer. This conjecture relates to|Haslam|(2004) who states: “Conditions that allow
for social identity-based interaction should also allow group productivity to exceed that of individuals working
in isolation by means of its capacity to foster, among other things, information exchange, transactive memory
systems and mutual influence” (Haslam|2004, p. 181).

In sum, these results let us conjecture an association between subordinates’ autonomy and information transfer
among subordinates on the one side and productive effects of organizational identification on the other side.

This conjecture, nonetheless, calls for further research efforts. First, it is worth mentioning that the endogeneity
of organizationalidentification in this simulation study builds on a few activation mechanisms, which, of course,
are neither meant to be exhaustive nor generally valid. Hence, studying other mechanisms for the activation of
organizational identity appears a worthwhile extension. Second, an obvious extension is also to analyze further
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action controls in conjunction with organizational identity. Based on the findings of this study, those coordina-
tion mechanisms that leave considerable discretion at the site of subordinate decision-makers while relying on
shared knowledge appear particularly promising. Third, should these extensions support the conjecture that
organizational identification is particularly productive in settings granting autonomy and fostering knowledge
transfer between subordinates, it is an obvious next step to seek for empirical evidence - whether that is in field
studies or laboratory experiments. Moreover, future research may also wish to expand the context: an associa-
tion between autonomy and identification with an overall system may not only be of interest in organizations
(firms); it may also be of interest for broader societal contexts.

Avenues towards empirical research in organizational control

This paper primarily focuses on the agent-based model and the analysis of results obtained from the simulation
experiments. Hence, a question is what this research effort and the results could mean for empirical research
in organizational design, particularly organizational control.

Afirst partial response to this question lies in a general view of what a simulation model of social identity in or-
ganizations could contribute to the “empirical” side of control systems research. As outlined by|Wall & Leitner
(2021), formal models (analytical and simulation models) force the researcher to specify variables and func-
tional relations, and the “solution” of a formal model - i.e., proofs in analytical models and numerical results
in simulations (Chang & Harrington|2006) - may then reveal novel connections among variables.

Newly discovered connections could then be transferred into hypotheses to be tested in empirical research
(for overviews of empirical research methods in management control, the reader may refer to|Langfield-Smith
(2006) or|Speklé & Widener|(2018)). In this vein, from the simulation results obtained in this study, hypotheses
on the emergence and effects of social identification could be derived - taking, for example, the following type:

« “With tight action controls, decision-makers’ identification with the organization is low.”

« “The activation mechanism non-trivially affects the performance effects of decision-makers’ identification
with the organization.”

« “Lateral information flow among decision-makers fosters positive effects of identification with the organi-
zation in complex task environments.”

The empirical testing of hypotheses derived from this simulation study could then contribute to a design-orien-
ted or practical perspective. Decision-makers’ identification with the organization refers to the “cultural con-
trols” according to the classification of control mechanisms of|Merchant & Van der Stede|(2017) (see paragraph
[1.5). It has for long been recognized that organizational control should not be seen as a mere “collection” of
control mechanisms. Instead, while taking contingencies into account, internal consistency among an organi-
zation’s various control mechanisms (Grabner & Moers|2013) is the design goal for “management control sys-
tems” (Malmi & Brown|2008; |Bedford & Malmi|2015; Merchant & Van der Stede[2017). In this sense, our results
suggest combining action controls that grant high autonomy and enforce horizontal information flow with cul-
tural controls that foster decision-makers’ organizational identity when the organizational task shows at least
some complexity.

These considerations also refer to what has been named “identity work” (Alvesson & Willmott|2002): Organi-
zations may take several actions to purposefully foster and affect the identification of organizational members
with the organization. However, according to our results, employing tight coordination “overrides” organiza-
tionalidentification - with the consequence that resource-consuming “identity work” may be disputable. More-
over, our results also indicate that the “cause” for identification with the organization shapes the effects which
may be relevant for “identity work”. For example, as argued above, social identification based on the relative
unit performance (i.e., the “d-unit perf” mechanism in the model) corresponds to a strong mission orienta-
tion. However, according to our results, entrenchment and polarization effects are on the downside. Hence,
designers of organizational controls and “identity workers” may consider whether they should seek to activate
managers’ identification with the organization by building on other mechanisms.

Conclusion

This paper used an agent-based simulation to study the emergence and performance effects of subordinate
decision-makers’ identification with the organization in conjunction with formal control mechanisms. The con-
tributions of the paper are two-fold.
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First, from a methodological perspective, the model presented may provide some evidence for the potential
of agent-based modelling and simulation for studying social identity. A particular feature of the agent-based
model introduced here is that subordinate decision-makers’ organizational identification is modelled as an en-
dogenous variable - being a cause and a consequence of the dynamics unfolding in the artificial organizations.
In particular, in the model, the activation mechanisms for decision-makers’ identification with the organization
are fed by decision-makers’ efforts and performance effects — which are affected by the decision-makers’ orga-
nizational identity. As indicated in the discussion, various extensions of the simulations experiments could fur-
ther highlight the potential of agent-based approaches for studying social identity. This includes, for example,
investigating the effects of other activation mechanisms or organizations in which agents have heterogeneous
activation mechanisms. However, the study may prove that agent-based modelling allows studying the contin-
gent, emergent and dynamic traits of social identity, which could pose particular challenges for other research
methods (Wall & Leitner|2021).

Second, the study contributes to the understanding of the dynamics and effects of social identity. In this vein,
the results suggest that the activation mechanism of organizational identification in conjunction with contin-
gencies like task complexity and formal control mechanisms subtly affect the performance effects and emerging
organizational dynamics. Organizational identification appears particularly relevant when the control mecha-
nisms employed grant some autonomy to subordinates. Moreover, the results suggest that identification with
the organization may have its downsides: in interference with the control mechanisms, organizational identifi-
cation may lead to temporal entrenchment or even pertinent polarisation between subordinates. While these
results have to be considered against the background of the modelled activation mechanisms, they could pave
the way for forming hypotheses that could ideally be tested in empirical research. Moreover, results may also
be considered in contexts beyond the inner of organizations. In this vein, the interference between autonomy
granted and individuals’ identification with an entirety also directs to broader societal contexts.
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Notes

1The term satisficing results from merging satisfying and sufficing in the sense that, in a search process, a
solution is found which is both satisfying and sufficing (Hoffrage & Reimer|2004).

2This requires that N € Nis divisible by M without remainder. In the simulation experiments, N = 12 and
M = 3, so that each partial problem comprises N* = 4 single choices, see Table[1]

3For example, for a manager’s decision problem of size N = 3, three alternatives to the status quo with a
Hamming distance h(d7) = 1, three alternatives with h(d7) = 2 and one with h(d}) = 3 exist. A manager first
discovers nearest neighbors; next, options with h(cﬁ") = 2 are found etc. where the sequence among equal-
distanced options is randomly given.

4The model assumes that communication in the course of coordination works perfectly. For an investigation
of the effects of unintended communications errors see\Wall| (2019).

5The observation period T was fixed based on pretests which indicate that the results do not principally
change for more extended observation periods.

Metrics related to the organizational performance V; is given relative to the global maxima of the respective
performance landscapes: otherwise, the results were not comparable across different performance landscapes.

"Moreover, it is worth mentioning that the lower a unit head’s organizational identification (i.e., the lower
si"(t)), the less likely it gets that alterations happen (which could turn out as false-positive and, thus, increase
identification via the “c-org-perf” mechanism). This is because with lower si"(t) a compensation of a lower
“own” by a higher “residual” performance in r’s objective function (see Equation|[8) gets less likely (Siggelkow
& Rivkin|2005;|\Wall|2017).
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