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Abstract. Organizational performance and goal attainment depend upon robust
decision-making and group employment of relevant information and expertise.
However, the effects of structural interference can both inhibit and undermine
the ability of organizations to locate, access, and employ needed information and
cognitive specializations. Importantly, structural interference is a system prop-
erty: its effects cannot be eliminated, only mitigated. Contending with the effects
of structural interference also consumes scarce organizational resources, partic-
ularly cognitive slack, negatively impacting performance and stakeholder value
generation. Purposeful use of contributor-bias, receiver-bias, point of origin cura-
tion (PoOC), and non-human knowledge worker (NHKW) techniques can lessen
the cognitive slack lost to structural interference, enabling groups to make more
gainful use of relevant information and expertise in choosing how to best accom-
plish organizational strategies. Computational experiments indicated that receiver-
bias, PoOC, and NHKW techniques can effectively return meaningful amounts of
cognitive slack, which can then generate more robust group decision-making and
performance, ultimately.
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1 Introduction

Decision-making characterizes organizational performance and goal attainment: more
robust decision-making reasonably generates stronger group performance and greater
stakeholder value. Group decision-making reifies an organization’s strategy, which
expresses how a group intends to accomplish its mission [1-3]. Choosing between
options regarding task designs and the shared employment of resources, therefore, pred-
icates organizational performance and goal attainment [4-9]. However, gathering rele-
vant information is costly: identifying the location of and retrieving needed expertise and
other information consume scarce resources that could be used for more gainful purposes
[4, 6, 10, 11]. Moreover, greater degrees of ambiguity and uncertainty associated with
both an organization’s external environment and task performance generally necessitate
gathering and processing greater volumes of information, increasing the costliness of
decision-making [1, 12, 13].
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Structural interference, an organizational system property, further increases the cost-
liness of employing relevant information, diminishing performance and goal attainment.
Structural interference generally increases the challenges group members encounter in
identifying who possesses, employing, and maintaining relevant information [14, 15].!
Such difficulties inhibit the ability of group members to employ key information in mak-
ing decisions that, in turn, can result in less optimal outcomes [8, 15]. Simply, structural
interference impairs organizational decision-making and performance. Problematically,
the nature of structural interference, as a system property, means that its impacts can-
not be eliminated, only lessened [12, 15, 17]. Generating stronger group performance,
therefore, necessitates organizations purposefully design and incorporate approaches to
mitigate the effects of structural interference.

This study investigated the conjecture that techniques reifying four novel con-
structs—contributor bias, receiver bias, point of origin curation (PoOC), and non-human
knowledge workers (NHKWs)—can mitigate the effects of structural interference on
organizational performance. This paper describes the relevancy of cognitive slack, a fifth
proposed construct, to organizational performance and impacts of notional techniques
on mitigating structural interference effects. Then, the research design, including the
experiment scenario, hypotheses, and results, are summarized. Finally, study limitations
are addressed and recommendations for future work offered. Consistent with organi-
zation science studies, in general, this paper situates both the theoretical and empirical
work in continuing research trajectories, including seminal studies that remain relevant.

2 Cognitive Slack as Performance Driver

To fully appreciate the relationship between cognitive slack and organizational perfor-
mance, it is necessary to characterize organizations. Consistent with the modern school
of organization theory, organizations are primarily information processing and commu-
nication systems that provide members the means to overcome limitations associated
with individual performance [12, 18-22]. Among the set of temporal, cognitive, physio-
logical, and institutional limitations on individual performance, the constraints imposed
by cognitive performance are particularly impactful because they limit decision-making
robustness [4, 5, 11, 18-23].2 Organizations are effectively decision-making systems [4,
12, 19, 21], and decision-making, itself, is inherently a search for relevant expertise and
information [4, 12, 19, 21, 24].

Cognitive slack is essential to robust organizational decision-making and perfor-
mance and represents the likely performance-limiting resource in groups—the capability
to process relevant information. “The scarce [organizational] resource is not informa-
tion; it is processing capacity to attend to information” [11, p. 270], leading to a need

! In the context of transactive memory, structural interference is the disruption to the performance
of cognitively interdependent systems resulting from organizational network phenomena that
increase the costliness of or otherwise discourage organizational members from employing
relevant expertise and information [16].

2 Decision-making robustness encapsulates the rationality of decisions [8, 25]. Cognitive limi-
tations and other factors affecting the cognitive performance of individuals effectively bound
the rationality of decisions, limiting group performance and goal attainment [8, 20, 22].
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to organizationally manage attention for stronger group decision-making and, by exten-
sion, performance [5, 10, 11, 26]. Cognitive slack represents the processing capacity
described by [11], which is crucial to group decision-making performance, and pro-
vides organizational managers and theorists a parameter for managing attention [5, 10,
11].3 The increasing complexity of decision-making in modern organizations results in
processing greater volumes of information [5, 11, 12], amplifying the importance of cog-
nitive slack as an organizational design and management parameter.* When inadequate
cognitive slack exists, work backlogs result, negatively impacting decision-making and
performance [13, 20, 22, 27].

2.1 Structural Interference Reduces Cognitive Slack

Structural interference is particularly pernicious to organizational decision-making and
performance. Importantly, structural interference always has a negative impact on organi-
zational performance [14, 15]. Addressing the effects of structural interference generally
consumes cognitive slack—wasting an organizational resource that conditions decision-
making and, as a result, performance. Structural interference generates impediments to
employing relevant expertise, such as cumbersome information retrieval and sharing
processes, that necessitate group members use additional amounts of organizationally
scarce amounts for task performance [14, 15].

Such impediments effectively prevent group members from employing cognitive
slack for more consequential work [14, 15, 18, 20, 22, 28]. The net effect is that the
robustness of decision-making generally suffers, leading to less optimal organizational
performance and stakeholder value generation [4, 5, 10-12, 15].

2.2 Mitigating Structural Interference Effects

Techniques that reify contributor bias, receiver bias, PoOOC, and NHKW constructs—
four newly developed constructs, in the context of transactive memory—can mitigate
the effects of structural interference on organizational performance. Contributor bias
describes the intentional design and use of organizational structures, including infor-
mation sharing and reward mechanisms, to incentivize making relevant expertise and
information available to group members [16]. In comparison, receiver bias describes
the purposeful design and use of organizational structures to encourage group mem-
bers to retrieve and employ relevant expertise and information. In each construct, the
bias is positive: it promotes design and management approaches that encourage making
relevant expertise and information available to other group members for use in decision-
making and other tasks. PoOC describes organizational designs and practices that curate
group information stores, automatically, maintaining their relevancy. NHKWs are arti-
ficial computational agents that perform tasks in the technical core of organizations,
alongside human group members [29].

3 Cognitive slack is the volumetric difference between information processing capacity and
demands [16].

4 Notably, cognitive slack is relevant to organizations of human and artificial agents, strengthening
its importance in the design and management of modern organizations [18, 20, 22, 23].
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Contributor-bias, receiver-bias, PoOC, and NHKW techniques effectively return cog-
nitive slack to organizations, when appropriately applied, allowing use of crucial and
limited information processing capacity for more consequential work. Three constructs
generally lessen the costliness of employing organizational expertise and information,
and the fourth mainly reduces the volume of cognitive workload that human knowledge
workers (HKWs) perform. Contributor-bias, receiver-bias, and PoOC techniques usu-
ally emphasize the ease of accessing and using information by addressing phenomena
that discourage group members from sharing, maintaining, and employing organiza-
tionally possessed expertise and information [16, 28]. Unwieldly information sharing
mechanisms (ISMs) and inadequate reward processes can dissuade individuals from
sharing knowledge, skills, and abilities needed by others [14, 28, 30]. In comparison,
NHKWs perform tasks in lieu of HKWs, allowing HKWs to use cognitive slack for
more productive work [29, 30]. Employing these constructs to mitigate structural inter-
ference impacts on cognitive slack effectively provides organizations the ability to pro-
cess greater volumes of information, leading to more robust decisions and organizational
performance.

3 Research Design

This study employed an organizational engineering modeling application, a community-
accepted experiment design, and a generalized call for proposals (CfP) process to
explore the conjecture that contributor-bias, receiver-bias, PoOOC, and NHKW techniques
positively impact group performance.

3.1 Project Organization and Workflow for Edge Research

Project Organization and Workflow for Edge Research (POWer) is acomputational orga-
nization theory (COT) application designed to model group performance of knowledge
work, making it particularly appropriate for this study. COT and its tools are grounded
in the view of organizations as mainly information processing and communication sys-
tems [12, 21, 31, 32], and that decision-making constitutes the primary task performed
by organizations [4, 5, 11, 19]. In other words, organizational performance usually rep-
resents decision-making performance. COT frameworks and tools facilitate both theory
development and testing and enable scholars and practitioners to perform a broader
range of experiments, while controlling specific parameters, than laboratory and field
experimentation typically allow [31, 32].

POWer is an enhanced version of a validated organizational engineering COT tool
[13, 27, 33]. Organizational engineering models use groups as the unit of analysis,
instead of individual agents, in detailed representations of the task, coordination, com-
munication, and reporting networks through which organizations reify their strategies
to accomplish goals [13, 32, 33]. POWer uses discrete event simulation, coupled with
both numeric and symbolic reasoning, to stochastically emulate organizational work vol-
umes and impacts on group performance from task uncertainty, project and non-project
related communications, cultural norms, and workflows [13, 32, 33]. Moreover, POWer
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is intentionally designed to emulate knowledge work-driven organizations, which typ-
ically generate larger volumes of exceptions and, as a result, decisions [13, 27, 33].
Thus, POWer provides a robust capability to emulate the effects of contributor-bias,
receiver-bias, PoOC, and NHKW techniques on group performance.

3.2 Experiment Design

Strengthening the research design, this study used a COT community-accepted experi-
mentation framework. Summarized below is the design detailed by [33].

Select the organizational design factors to vary.
Set other model parameters to average/medium values.
Using organizational information processing theory (OIPT) [12], predict the direc-
tional change in outcomes.

e Runthree sets of simulations, with 1,000 trials in each set, for the varied organizational
design factors.

e Calculate the mean values of the simulation results.
Statistically compare experiment results with predicted outcomes.

This research design includes several key assumptions. First, the total amount of
organizational work performed is represented by the fotal work volume, which is the
aggregate of production work, coordination work, and waiting time volumes [13, 27, 33].
Second, the absence of work backlogs represents adequate cognitive slack, whereas the
presence of work backlogs represents inadequate cognitive slack.’> Third, other factors
that can impact organizational performance are modeled by: an individual’s experience
and skillset; the complexity of tasks and solutions to problems; exception handling at the
individual and group levels; and the assigned project and task priorities [13, 27, 33]. A
relatively large number of empirical studies used to both develop and test POWer and the
Virtual Design Team, on which POWer is based, justify the validity of these assumptions
[13, 27, 33]. Table 1 summarizes additional assumptions, which are further described in
subsequent sections.

3.3 Scenario Description and Hypotheses

The notional development and dissemination of an annual CfP for an organiza-
tional investment program provides a strong scenario for exploring likely impacts of
contributor-bias, receiver-bias, PoOC, and NHKW techniques on group performance.
This annual task is costly to the organization: it consumes a fairly significant amount
of cognitive slack and competes for the attention of group members—that the organi-
zation could use for more significant work. Group members must gather, synthesize,
and interpret investment inputs from both internal and external sources to draft the CfP,

3 This study mainly focuses on organizations characterized by greater degrees of uncertainty
and ambiguity in both task performance and their operating environments, which usually
result in larger exception-handling and decision volumes [1, 11-13]. The performance of such
organizations tends to be more sensitive to the availability of cognitive slack.
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solicit feedback from stakeholders, make needed revisions, and then obtain organiza-
tional approval of the CfP, so it can be disseminated. After the CfP is published, group
members continue collecting and reviewing investment inputs for the remainder of the
year, in case a significant shift in stakeholder priorities warrants revising the CfP.

However, other organizational priorities compete for the attention of group members,
reducing the resources—including cognitive slack—available to publishing the annual
CfP. Meetings, communications, and other projects can interrupt developing and cir-
culating the CfP. Such disruptions can also cause group members to wait on others to
provide what is needed, generate rework, and increase coordination workload, especially
when non-CfP projects have higher priority.

Table 1. Additional model assumptions by technique.

Technique Contributor bias | Receiver bias PoOC NHKW

Design Transmit call for | Visualize Gather new Read and

parameters | research investment inputs | external synthesize
proposals using a | using graph investment inputs | external
customer network using information | investment inputs
relationship algorithms (e.g., | harvesting and using graph
management-like | bibliometrics natural language | network and NLP
approach visualization) processing (NLP) | algorithms

algorithms

Dependent | Total work volume

variable

Unit of Organization

analysis

Significance | Five percent

level

Figure 1 depicts the baseline computational model used in the experiments. Aninvest-
ment program manager (PM) is responsible for soliciting proposals from the workforce
for an annual science and technology (S&T) investment program. In addition to overall
coordination of the S&T investment program, the PM and their staff work with internal
and external stakeholders, S&T Focus Area representatives, and the Executive Director
to develop, approve, and publish a CfP, annually. After gathering inputs from internal
and external investment sources, the PM and their team read, synthesize, and interpret
the aggregated inputs. Normally, the PM drafts an updated CfP and solicits stakeholder
feedback, before obtaining the Executive Director’s approval. The PM and their staff
then send the CfP to the workforce, typically through multiple ISMs, such as electronic
mail, intranet sites, and presentations. Once the CfP is published, the PM and their team
continue monitoring stakeholder investment inputs for significant changes that might
warrant publishing a revised CfP.
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Fig. 1. Baseline S&T investment program CfP computational model.

3.4 Hypotheses
It is hypothesized, in the context of OIPT [12, 33], that:

e contributor-bias, receiver-bias, PoOC, and NHKW techniques will each result in
performing a lesser total work volume, compared to the baseline model; and

e an NHKW technique will impact the total work volume the organization performs
more significantly than contributor-bias, receiver-bias, and PoOC techniques.

4 Results

Experiment results mostly agree with expectations—three of the four techniques appear
to have mitigated the effects of structural interference on cognitive slack and, by exten-
sion, organizational performance, and a second technique produced results similar to
the NHKW technique. Table 2 compares the mean simulated total work volumes, total
work volume deviations, durations, and duration deviations for the CfP development
and announcement project [13, 27, 33, 34]. Statistical tests indicated that the differences
in mean total work volumes between the baseline model and each of the receiver-bias,
PoOC, and NHKW technique models were meaningful, at a five-percent significance
level. Confidence interval analyses for the differences in mean total work volumes, again
at a five-percent significance level, corroborated these findings. However, statistical tests
indicated that there was no meaningful difference between the mean total work volume
for the baseline and contributor-bias technique models, at a five-percent significance
level. This result was further corroborated by confidence level analysis. Thus, computa-
tional results led to rejecting one of the four hypotheses regarding structural interference
mitigation techniques.

Surprisingly, the receiver-bias and NHKW techniques generated the same simulated
mean total work volumes and total work volume deviations, which led to rejecting the
hypothesis that the NHKW technique would outperform other structural interference
mitigation techniques. Furthermore, the receiver-bias and NHKW techniques generated
equivalent simulated outcomes for the mean duration and mean duration deviation for
the CfP development and announcement project (see Table 2). These results suggest
that the receiver-bias and NHKW techniques might have completely offset the cognitive
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slack consumed by the effects of structural interference interpreting/assessing investment
inputs and reading and synthesizing investment inputs, respectively.

Table 2. CfP project experiment simulated outcomes (in days).

Mean total work | Mean total work Mean duration | Mean duration
volume volume deviation deviation
Baseline 641.3 78.9 1,827 238.9
Contributor-bias | 636.3 81 1,817.3 2459
technique
Receiver-bias 621.9 117.3 1,365.4 213.7
technique
PoOC technique |612.8 79 1,800 236
NHKW technique | 621.9 117.3 1,365.4 213.7

5 Discussion

Paradoxically, the mixed results underscore the importance of this and future studies
regarding designing techniques to mitigate the effects of structural interference—and
how to purposefully incorporate them in engineering organizations. The notion that slack
typically contributes positively to organizational performance is fairly well-established
[12, 35, 36]. However, it is important to consider in organizational designs that overly
zealous efforts to reduce the effects of structural interference might, themselves, gen-
erate additional structural interference that consumes more cognitive slack—thereby
diminishing group performance—than doing nothing.

Of the limitations associated with this study, three stand out. The first and perhaps
most significant limitation is that each experiment considered a single construct: no
attempts were made to explore possible interactions between constructs. This conserva-
tive approach is in keeping with the community-accepted experiment design used and
seems appropriate at this relatively early stage of work [33]. Second, experiment out-
comes do not fully describe the amount of cognitive slack available to an organization.
POWer version 3.4a, used in this study, indicates when organizational information pro-
cessing capacity is exhausted (i.e., the presence of backlogged work) and the date and
maximum amount of backlogged work [34]. Absent is a depiction, or readily attainable
calculation, of the volume of information processing capacity remaining when cognitive
slack is not exhausted. Lastly, POWer generally assumes when individuals perform at
100% capacity when working on project-related tasking, except when group members
work longer than the standard workday duration, which can result in greater amounts
of rework and other issues [13, 33]. Notwithstanding these limitations, the use of an
enhanced version of a community-validated COT tool, specifically designed to emulate
organizational behaviors associated with knowledge work, and community-accepted
experiment design strengthen confidence in study findings [13, 27, 32, 33].
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In modern organizations, it seems increasingly important to treat cognitive slack as
an organizational design parameter and purposefully design and incorporate techniques
to mitigate the effects of structural interference. Decision-making continues to become
increasingly complex; therefore, groups need to gather, process, and communicate even
greater volumes of information [4, 10—12, 37], making the organizational management
of attention more crucial to performance. Future studies should continue to explore
mitigating structural interference effects using contributor-bias, receiver-bias, PoOC,
and NHKW techniques—with an eye towards identifying thresholds when the cure
could be worse than the disease.

6 Conclusion

Stronger performance of modern organizations likely depends upon treating cognitive
slack as a key group-design parameter and using novel contributor-bias, receiver-bias,
PoOC, and NHKW techniques to mitigate the effects of structural interference. Compu-
tational experiments indicated that intentionally employing already available technical
capabilities, such as those in customer relationship management software, can enable
groups to use cognitive slack more productively and generate stronger organizational
outcomes. In our information-rich world, the largely unmanaged group employment
of cognitive slack—which represents the scarce organizational resource—might limit
performance and goal attainment more than anything else.
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