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ABSTRACT

The most important part ahodel formulationis identifying exactly what is the probleteing
solved. This often overlooked first step can have serious consequences on the choice of modeling
framework and the resulting policgcommendations. To illustrate this point, this wadkresses

the emergence ohanagerial fads, whereibusiness methods designed to increase some measure
of success in firm emerge, and but are then rapidly repl&®e, using a structural framework
built from fundamental organizational and social theding emergence afyclical adoption and
abandonmendf managerial practices is addresddsling this frameworkthe shape of the reward
structure igdentifiedas a key policy lever. Nexthe seeminly same problem is addressed but
usinga behaviorallymodified Kuramotasynchronizatioomathematicaframework Howeverthe

policy that emergedere leverages information availabilityand instead of directly damping
oscillations asks what amount wdirity in management styles is appropriate for a fiidhile

this work has a secondary contributiohintroducingmathematical concepts of synchronization

to the System Dynamics community, it primarily illustrates that neither approadtessarily
‘“be't teerr ' wde atherRatherfihss mlustrates how the applicability of either approach

is a function of the initial problem definition.
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1. Introduction and Background

Since at | east the 1980’'s, there have.Abeen a
defined hergthese arbéusiness methods and/or philosophies designed to increase quality,

output, or some other measure of successm that emergeand but are then rapidly replaced.

These methods appear, spread throughout the firm, but are eventually replaced by another
fad, even those that could have been beneficial if left to devsoan exampleni(Oliva et al.,
1998) the authors describesamiconductor firnirying over a dozen different improvement
initiatives over just a few short yeafhis cyclic emergence and replacement of ideas, e.g., the
“fl avor of t hceuldineoviewed asefpcrertd by regultng in wasted time and

resources in gaining acceptance of a new philosophy and developing its eventual replacement.

Hoes does thipersistenphenomena emerge in a firm, and what policies can help

introduce a new beneficial management idea that sticks?

There are multiple options to approach this problem, includingdbietechnical
structuralequation approacthnat often underpinslassical System Dynamics approacheshis
approachgqualitativeinsights on how individuals or groups which a firm may be translated into
structural theory andbstracted into mathematicnceptsUsing the resulting object, new

insights may bgleaned,or policies imputed.

However,instead of creating new structural thetmym qualitative mapping, we could
insteadrather relyingon applying &isting mathematicatrameworksthat have been shown to
apply in natural settings (such as the applicatioRIBf controller design to commodity price
formation as irfPaine, 202p Indeed, the above description of the emergence of maabfpets

closely matches the conceptssghdironization explored in many physical, biological, social,



and chemical systentS.H. Strogatz, 2000Synchronizatiorstudieshow organized and time

coupled behavioemergegrom seemingly dissociataddividual interactiong&nd has been

applied to mechanical systems (like the couplingsaiillatingmetronomel chemical systems

(with waves of colospiralingout in theBelousovZhabotinskyreaction), biological systems

(with the pulsing ofireflies moving from chaotic to coordinated), to the interaction of human

and mechanical systems (s uMillenniansBridgé)@uller&ar col |

Lebedev, 2021; S. Strogatz, H)1

In the managerial fads described abdalisjointedi ndi vi dual s i n an or ga
up’ and being to bot mamagempabprastiee ordad. Hbveevet, io shora s p e

order, a new fad takes its place.

The choice between these two frameworks may seem obviong teader, while
another may have very different view. This difference likely arises in the underlying assumption
each reader is making about what is the fundamental problem this model igdraadyess.
Managerial fads as defined here are assumed t

aside from thgeneral qualitative description given above?

This paper servabreepurposes:hefirst is to provide astructuraltheory about the
emergence ofmanagerial fads in the more traditional System Dynamics appevatibustrate
how similar behavioral outcomes could be illustrated using methods used in other natural and
physical sciences concerned with similar synchronizati@nomenarhe second, and most
important, is to illustrate how the applicability of either approach is fundameathllyction of
the initial problem definition. Finally, this work also introduces the mathematical concepts of
synchronization to the System Dynamics coumity as another fundamental modeling structure

that can béuilt and expanded upon with additional behavioral contexts.



2. A Structural Theory of Managerial Fads Built from Qualitative Insights

To begin, this paper builds a structural theory of managesl from underlying qualitative and
organizational social tleey. For this structural model, we hypothesize thanagers are

rewarded, both in terms of compensation and in terms of reputation, in part by introducing novel
management practices that spré&adugh an organizatiofe.g..r ewar ded f or being
successfully innovatejrurthermore, mnagersnayreceive some relative reward by adopting

and advocating these new practices in their own teams as more and more of the firrfeaglopts

rewarded or f ol |l owing ‘best’ practices as they ar

Additionally managers are not only decision makers but also fundamentally people and
subject to social pressures as wWiglanagers interact with others acanview their fellow
leadersas either advocating/championing a specific processterthat those around them are

actively disillusioned and searching for a replacement process

However,thee war ds f or adopting new practices

alsoadpt s, and correspondingly the perceived rew

new pr ocess . Ratheithascortiming tamadvoeate the existing managerial
process, the promise of reward for new process discovery, and increasinyctber

managers search, causes more and more defefrtbomshe current process.

2.1. A Coupled SI Model of Managerial Fads

A System Dynamics practitioner may recognize the above dynamic hypothesis as the beginnings
of a set of coupled SI models or Bass Diffusion mo¢fsisrman, 2000)n this structural model,
Managers can exist in one of three states: Neutral Managers, Championing Managers, or

Disillusioned Mangers.The flow between Neutral Managers adampioningMlanagers



follows the classic Sinodel formulation, witlcontacts between Neutral and Championing

Managers driving adoption of the ‘new’ proces

Similarly, Championing Mangers are interacting withsillusionedManagers, antave a
similar chance of abandoning their current process. Finally, it is assumed that after some average
time Disillusioned Managers become susceptible again to adopting new manageessgsoc

and return to the stock of Neutral Managers. This core dynamic is shéWgune 1.
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Figure 1. Core Coupled SI Model of Managerial Fad

The Effective Adoption Fractiom Figurel is not exogenous, but as described in the dynamic
hypothesis that opened this sectiariunction of the perceived reward of adopting a new

process. As discussed aboas,theFraction of Management Advocating a New Process



increases and approaches 1, the expected relative reward for advocating that new process will

decrease
Similar|l
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To capture the opposing and saturating nature of the rewards described above, expigssions

and(2) are used, where

the Fraction of management Advocating New Procességyure2. *

reward for discovering the next new pess and is assumed to simply be the complement of
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Figure 2. Full Structural Model for Managerial Fads
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The above expressions introdu¥ewhich is thelnsensitivity to Fraction of Other Advocajes
and_ which is theReward Intensityn Figure2. Higher values ofY provide a plateau of

minimal fraction of management advocating a new policy that will still have the full reward for
neutral managersvhile the interaction with_ cortrols how quickly rewards change past this

minimum.Figure3illustrates expressior(d) and(2) with_ tand’Y T1& v
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Figure 3. Reward Structure lllustration

Combined, this is the structural theory for thanagerial fad behavior described in the opening

of this paper. The full documented model is provided alongside this paper.

2.2. Calibrating to Cyclic Fads

The above model was tuned in order to geneegieated cycles of managers moving into and

out of theChampioningstate.The values of these parameters are seéalitel.



Table 1. Baseline Values offuned Cyclic Model

Parameter Baselinév/alue Units
Firm Managers 100 Managers
Initial Disillusioned Managers 1 Manager
Initial Process Champions 60 Managers
Contact Frequency 5 1/Month
Reconsideration Time 2 Months
Reward Intensity 2 Dmnl
Insensitivity to Fraction of Othédvocates 1 Dmnl
Actual New Process Full Adoption Fraction 0.05 Dmnl
Aspired New Process Full Adoption Fraction 1.00 Dmnl
Time for Current Process Advocates to Update Reward Percept| 24 Months
Time for Potential Advocates to Update RewRedception 10 Months

As seen irFigure4, this parameterizatiogenerates repeated strong and rapgidptionof a new
process (as about 20% of managein® areChampionf a new process swells to over 90%), to

rapid abandonmenbdore repeating (presumably here with a new process).
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Figure 4. Base Model Cyclic Process Adoption



Examination of the parameter valuesTablel help illustratewhythis repeatedyclic behavior
occurs here. Specifically, this baselnesvardstructure is relatively (but not totally) flat, as
indicatedoy _ ¢ and”Y p. The value of championing, and thus adopting, a new process is
held high untilover 70% of the population of managers are champions, and only then does the
appeal of finding a new process begin to rise. The actual rewandtfayht abandoning the

currert process only exceeds the rewards of adoption sometime after 90% adoption with this

parameterization as seenHigure5.
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Figure 5. Reward Structure for Cyclic Process Adoption

Additionally, theActual New Process Full Adoption Fractiet a value of 0.05which is the

underlying rate at which interactions betw&dmampions and Neutral managers result in

adoption is significantly less thane Aspired New Process Full Adoption Fractitat a value of

1.0). This aspired new procesdoptionfraction is what thenanagers imagine their new

hypothetical process could achieve. In other words, this is extremely misbalanced set of
parametersiscapur i ng t he me nt agottorb@adbetier waybr altefnditieclya h a s

version of “I1If 1.7build i1it, they will «c¢ome



2.3. Policy Implied by the Calibrated Structural Model

A key assumption here for policy setting is tthese cycling processage costlyhowever some
degree of exploration is assumed to also be beneficial. apdicy that maintains sonstable
populationof Neutral,Championing, and Disillusioned managi¢and preferably in that order
with decreasing population sizas)assumed preferableh& above calibration helps imppme

of the features of suchpolicy.

Consideffirst the very different sized values Attual New Process Full Adoption
Fraction andAspired New Process Full Adoption FractionTablel. Figure6 shows a
sensitivity analysis of the model lmwver values ofAspired New Process Full Adoption Fractjon
keeping all other values fixed asTiablel. Lowervalues more closely matching the actual
adoption fraction new processes recehadp reduce unrealistic expectatiaml arestabilizing
Note that these ‘ rmorcanr ealiil $ighdydandreblfysaositlla ti imerss

result inget stable outcomess parametrized here.
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Similarly, the shape of the reward policy can affgability. The shape of the policy results from
the interplay of both and™Y in expression$l) and(2) but consider holdingY constant and
decreasing thReward Intensity_) as is done ifrigure?. Flatteningthe reward function
reduceshe reward for becomindisillusionedwhile maintaining the reward for adopting in the

first place, and is ultimately sidizing.
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Figure 7. Sensitivity to Reward Intensity(e)

The simple sensitivity analyses showrFigure6 andFigure7 show paths towards stable
outcomes but do so by forcing all managers inBhampioningstate. As stated at the beginning

of this section,tiis assumed that there is some value in a mix of states, allowing for exploration
of new policies while not having the wilddic processes show in the baseline case abiave.
achieve this long run stabbut mixed outcome, consider th@ameterizatioshown alongside

the baseline values ifable2. Figure8 shows the longun stable mixing that results.

10



Table 2. BaselineCyclic vs Long-Run Stable Parameter Values

Parameter BaselineCyclic LongRun Units
Stable

Firm Managers 100 100 Managers
Initial Disillusioned Managers 1 1 Manager
Initial Process Champions 60 60 Managers
Contact Frequency 5 5 1/Month
Reconsideration Time 2 2 Months
Reward Intensity 2 20 Dmnl
Insensitivity to Fraction of Other Advocates 1 1 Dmnl
Actual New Process Full Adoption Fraction 0.05 0.05 Dmnl
Aspired New Process Full Adoption Fraction 1 1 Dmnl
Time for CurrenProcess Advocates to Update Reward Percep| 24 24 Months
Time for Potential Advocates to Update Reward Perception 10 3 Months
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Figure 8. Stable LongRun Mixing in Adoption
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Investigation of the parametersTiable2 show two parameter chang&eward Intensitys
increased from 2 to 20, afdme for Potential Advocates to Update Reward Percejion
reduced from 10 to 3. For thiene constantthis increses the gap in perception times between

becomingdisillusionedand becoming champion.

However nore importantlyis the large increase iRewardintensity Thiscreatesa
reward function seen iRigure9, which is nearly stepke in its behavior. Under this reward
structuret he reward f or * bei ngwhifeistitl gréasentdropsoffa dopt a n

quickly.
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Figure 9. Reward Structure for Stable Long-Run Mixing in Adoption

The combination of these parameters maintains
mental model of the baseline modehich encourages a continuous background lefvel

exploration, while calibrating the reward structure to still encourage process champions to

emerge as well. The net result iiren in which about 70% of the managers are working at the

existing proces5% are actively championing the adoption okavmprocess, and 5% are

12



activelydisengaged with either process. This is not only a good balance of exploration and

exploitation arguably, but alsetable in steady state.

3. A Model of Managerial Fads Built from Synchronization Theory

The structural model deloped abovstarted with qualitative insights on the different types of
managers in hAypotheticafirm and consideration of their reward structuihile this is

grounded in observations in organizational behavior, it raises questions about the ofadiddy

a model in other contextHow applicable are the policy implications that were arrived at in the
prior section to broader classes of probleér@enerally, we model a problem, not a system
(Sterman, 200030 this concern about wider external validity may naafygropriate, or could
even be distracting. Howevehe use ofundamental units of modeling structuoe molecules

with a large degree of external validity across contextbees usefu{Hines, 2005)and indeed

the above structural example builds on a smaller oft S| modeling framework.

As an extension of this molecule approach, consideartngaby opposite of the hyper
contextdependent structural model approach considered attaté)stead stagtwith a generic

mathematicabbject that we can contextuatilapt

The managerial fadnenomena thahotivatethis work is based on a seriesimdividuals
or groupscoalescingaround a single idea or concept, often in rapid succedsibite the above
structural modetategorized three types of managers witierse level®f engagement, does
not capture the concept of multiple management styles or fads developing and competing with

each other simultaneously.

As describedn the introduction to this articléhe concepts of synchronization have been

explored in many settings, includinghaioral and physical. A simple mathematical model that

13



captures synchronization amongst oscillating groups, much like the oscillating context of
managerial fads explored here, is thedtnoto mode(Acebron et al., 2005; Kuramoto, 1975,

1984 S. H. Strogfz, 2000)

In this model, a given oscillatois assumed to have an intrinsic frequencyMapping
to the conceptual space here,awelld considera management theory framework like that of
Peter Drucke(Drucker, 2018Wwhich decomposemanagement stylesacrdso ur * pi | | ar s’
Consider that over time theanagewill intrinsically move alongcombinations of théwo of
thesepillars, such aslecentralizatiorffrom fully autonomous versus fully autocratemd
prioritization of knowledge work (from highljmechanichtask orientation to highly abstract

strategy orientation).

In the Kuramoto model, afiscillabrs (here managers or subsets of the firm with similar
characteristics), are coupled and influenced by whereaheh—is theangle on the unit circle
formed by the two dimensions of management being consideneldhe change for an
individual or group in the firm is determined by the natural frequencie strength of coupling
between individual&, and the conceptual distances between the ingaViand the others in the
organization.

— 0 foe s _ .
301 5 OE+ —h "Q p88 (3)

This model presupposes that processing along the complex combinations of these two
dimensionss a natural an ongoing process. In other wardsg the language of this context,

those in the firm are assumedctzange their management style over timehBatharexploring

how tostopthis procession, this model allows us to explore how individuals or subgroups within

14



the firm differ from one another over time, and how many subgroups may exist ahetime.

Thisis a subtle but important differencemé def i ni ti on of *fad’ from
in this paperThis approach is extremeparsimoniousvith only one driving expression, versus

themany more that underpin the structural model developed above. It risks being too divorced

from thecontext of the original problem, and prior work has shtvat abstracting away from

the physical reality of a problem can lead to serious issues with the external validity of policy

recommendations under some circumstaiCésya, 2012)

This 1 s not necess areiptioystrictarafraning,simplyor * wor s e
different Starting from a generahathematical frameworis presented here in part to illustrate
the different policies that emerge, angtovide another example of a molecule of structure
(here a generalized mathematical model of synchronicity) for use in ttenBRynamics

community.

For the examples explored here, the baseline values shdvable3 are used.

Table 3. Baseline Values of the Kuramoto Synchronization Model

Parameter Value
Number of Oscillators/Managers (N 10
Coupling strength (K) 2
Natural frequency ( 0.2

In this baseline witiN=10 oscillators placed equidistant around timi circle, the system

quickly collapsesiown to all 10 overlapping and processing around the circle together. In other
words, in this baseline exampfgerfectsynchronization quickly forms. In the context of an
organization, this would map wittD managers or subgroups who initially havelitf&rent

ideas of the ideal complex combination of features that form a management policy should be

15



enacted. However, over short period of time, all 10 coalesce aroundtbachand while the
fundamental features of their management style shift over tiveg do so in total syn€&igure
10 shows samples of this behavior over tilete that forall the figures in this section,

animations are available in the supplement.
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Figure 10. Rapid Synchronization from Equidistance with No Noise
3.1. A Synchronization Model with Imperfect Information Visibility

TheKuramoto model shown in expressi@@) will eventually eithercollapse into
synchronization, or alternatively remain unsynchronized or chatdiwever, one of the ke

drivers of the evolution of this system is the distance between oscillators-(the-term in

16



expression{3)). Applying more behavioral context to this otherwi®&-context mathematical
framework, we can instead use ff@rceivedistance to drive the evolution of managerial
practices. This relies on conceftat follow fromother sociological frameworks suak the

Baker Criterionwhich require that decisions be made using only that information that is actually

observable to the decision mak&terman, 2000)

It is reasonable to extend the model in expresdphy considering thad manager in
this system would update based on a delay in the perception of others position in the space.
Alternatively, or in addition, the manager couldoenfectly view the position of others in the
space. This is reasonabisomuch as the specifics of a managerial policy are complex, even in

this simplified two dimensional settingndconstantly evolving.

For the examples below, we consider the effect of imperfect and perisgption®f the
distances between otheFr this modification, the actual distance is modified by a rzean
normally drawn error term as shown in expres$in
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First, consider noie N = 1, with standard deviation &ffc . In the context of this two
dimensional systenmeans that the standard deviatiortha noise term is equal to plus or minus
onequarter of the unit circlézigurell show selected points along the evolution of this system

(again, animations are available in the supplement).

As seen irFigurell, this system still converges on a sort of synchronization, but with

more spread amongst the individual members. In other words, agreemeningaorot.
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Additiondly, this synchronization takes significantly longer to form versus the case with no

noise.
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Figure 11 Slower Synchronization from Equidistance with e

When noisé N s T1h, is increased to a value of as seen ifFigurel2, the behavior as
parameterized here fundamentally changese, synchronization into subgrougsors, but
loosely, witha core membership of one or two individuals across targersubgroups and
others moving between those groupsthin these groupsynchronizations not total but

instead looseand the subgroups themselves continue to pratesg the unit circle.
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Figure 12. Mixed Groups of Synchronization from Equidistance with

This behavior matches the concept competing fads within organizations, competing for
membership whilestill evolving themselves. Here it is not the spediiétails of the management
styles orfads thaimatter (ike the prior structural model), but rather the number of completing

suborganizationghat emerges.

Similarly, consider a system that is narééd with equidistant members, but rather with
members that begin in total agreement, processing along in synchronization at tistastamge
point andfundamental frequency on the unit circle. When parameterizedlablia3 and

governed by expressidB) with no noise, the system is simply a set of 10 managers, all with the

exact samestyle, all evolving together over time.
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However, when injecting enough noise versusCGhapling Strength parametkr this
system can shodesynchronizatiofrom initial agreement, eventually coalescing into subgroups

seen in the prior analysialbeit withsome very dominate in size versus the others.
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Figure 13. Mixed Groups of Synchronization from Clustered Start with ¥

3.2. Policy Implied by the Noisy Synchronization Model

The policy analysis in the dynamic Kuramoto model emerges from similar sensitivity analysis
performed in the structural model aboMich of thissensitivity analysis was done alongside

the presentation of the main model in the prior sections, and inglitatg@mperfect perceptions
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of the position of others can yield both a greater spread in the details of managerial practices, and

also the emergence of distinct subgroups of managerial practices in an organization.

What is interesting is that the effect of thmgperfect perception yielding the emergence
of subgroups is not necessarily dependent on the fundamental frequehtye oscillators.
This frequency is the underlying tendency for a manager to naturalhgether management
style along the dimensions considered here. However, one could argue that adnasgert
naturallychangepracticesand instead will stick with a specific complex combination of

practices unless externally stressed. In other words, Th! 'Q

For this scenario, witherfect noiselesgerception of the position of otheend in the
situation where every manager starts equidistant around the unit byratespection of
expressior{3) the position of each manger will not change no matter the size of the coupling
coefficient However, with just thelightestamount of norzero noisge.g.,  Ttin expression
(4)) or even slightly nosperfectly equidistant initial spacing, the system quiddifapsesnto a

single synchronous poirthough one that does not process around the unit circle.

With enough noise however, subgroups emerge as in the prior exaWpiés still
dynamic over time, with variations in their core complex combinations of the dimensions that
make up their managerial practicégse groupdo not necessarilyrpcess arond the unit
circle. In other words, with enougtoise in perceptions, managers in this model will not only
form subgroups but those groups will continuously modify their underlying managerial practices

over timeeven with no underlying natural frequency.
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Figure 14. Mixed Groups of Synchronization from Equidistant Start with © and

In terms of additional policy implications, tHi®gs two questions: is this subgroup clustering

and is the continuous procession around the unit circle desirable for the firm? One could easily
imagine that too much change in managerial practices could be costyypaikesizeds part of

the analysigor the structural model above. However, some degree of exploration and updating
of policies could also be beneficial, resulting in the stable mixing policy explored in that prior

section as well.

Under the assumpti on t h elicyto fbllew, the Kureamotoo n e
model implies first and foremost a policy of low to negligibtese, with some moderate

couplingK. If a stableset of practices is desird¢lsat does nathange over time then should be
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kept low. Mapping these mathemadicterms to managerial concepts, this would encourage a
firm to have extremely open communication and
formation. New ideas are quickly vetted and discarded and once a dominate idea emerges, it is

adopted and stuck ti.

Under the assumption that some exploratidreiseficial but that excessive change in
underlying managerial practices is possibly harmful kbiemmoto model implies a policy of low
to negligiblg with some moderate coupling combined withmoderag¢ to high noisg .

Mapping these mathematical terms to managerial concepts, this would encourage adiven to
some degree of siloingvith imperfect information availability between those silos, but some
visibility to still occur. Within those silos, specific managerial practices are dominate, but not
totally static, and the practices elsewhere in the firm do provide some influemnsg:oLid

allow for (presumably) best practices to proliferate while minimitdegdegree of internal

turmoil from excessive policy and practice changes.

4. Further Discussion

While the motivating story of this article is investigating the emergence of nraaldgds, it in
reality provides a comparison of two fundamentally different approactmesdeling a problem

and suggesting policy.

One starts small and builds up by takingtraictural approach based on building a model
from combining pieces afrganiational theory antdehaviorahypotheses. The othstarts
general and then narrows to a specific context by taking a generalized mathematical framework

and adding behaviorally implied modifications. Both provide examples of using fundamental
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structures fte SI model in the structuralodel case and the Kuramoto model in the

mathematical model case) as the basis for a more cespiegific application.

Both imply different policy levers to influence the systevhich emerge from the different

features of ezh approach.

Prior work has stated that abstracting too far away from the operational context of a problem
can reduce the external validity of the mo@@laya, 2012)However, it could also be argued
thatprovidingtoo muchoperational context can make a model brittle to any other context.
Neither of thetwo approaches here are not necessardyeoperationally grounded than the
other, but rather provide different models to two sets of related, but different, problams.
helps illustratéhe often overlooked, and arguably most important, question in model formation:

“'What problem are you trying solve? (Repenning et al., 2017)

Addressing memeradlyis & modella systenmd reot a problem. Is the problem

the cyclic nature of support for specific initiatives? In that case, the structural model presented

]

here is the bettarhoice. However, is the problem the emergemde group think’
specific idea with near continuous changes in whatthatn gl e agreed wupon
that case, the modified Kuramoto model is much more applicable. Isimety first stating that

the emergence of managerial fada jgroblem isnsufficient andmust first be further defined

r

before an appropriate modeling framework can even be chosen, let alone building a model itself.

While this work doegndeavoto provide soménsightson managerial fad formation and
policies it foremost strives tdlustrate how the choice of modeling framework influences policy
recommendations arehcourages modelers to first clarify s$pgecific problem they are trying to

solve.
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