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Abstract:

This study aims to reveal the fundamental structum@é dynamics behind the lagged
impact of a corporate scandal on its sales degtimg) the System Dynamics (SD) approach.
The model simply represents a generic cycle ofrocate scandal and is calibrated to fit the
data presented in a White Paper on the Natioregtlie 2008 published in Japan. These results
show that the management of a corporate scandahlesamore difficult mainly because of a
temporal improvement after the scandal withoutgeizing the fact that a steeper customer
turnover occurs with a time delay. Appropriate ocgfe reactions to a corporate scandal are
indispensable for corporate social responsibilitiyits forms vary according to the severity of
the initial impact of the scandal. No reaction tcogporate scandal when the initial impact is
limited sometimes results in a more desirable résul company than that by taking some
form of action, which implies that an overreactiora small corporate scandal may ultimately
result in a stronger sales decline. Ethical issamde, this fact may cause intentional
concealment of corporate scandals.

Keywords Corporate reputation, corporate scandal, systemanags, sales decline, lagged
impact

1. Introduction

1.1. Problem background

Corporate reputation is one of the most importaiseta for companies because it
substantially influences the buying decisions atamers (Helm, 2011; Maden et al., 2012;
Swoboda et al., 2013) and causes a multitude obifalsle impacts within various stakeholder
groups (Tischer and Hildebrandt, 2013). It is ghficant importance, especially, for companies
that offer predominantly intangible assets (Baftbdovic et al., 2011), which are difficult for
companies to acquire and maintain for a long teanrélatively easy to lose. Long-term
retention of customers can no longer be takenréorted in toddg changeable and uncertain
economy (Podnar et al., 2012). Customer decline acayr naturally; however, artificial
triggers are corporate scandals such as violafidaws, window dressing accounting and
unethical conduct of employees.



Grant and Visconti (2006) analysed various casesoiqorate scandals in the United
States and Europe to conclude that most scandads taggered by excessive passions of
companies for further growth within a short terndemresource constraints. They also reported
that more rigorous requirements are in place fonpamy executives to report higher
achievements to board members than those occumrihg past, and they tend to neglect their
efforts for compliance (Grant and Visconti, 2008jhough this fact implies that an essential
cause of corporate scandals originates from thecetons of investors, investors are reluctant
to accept the negative consequential results fingin éxpectations. It is ironic that those who
suffer greatest are those who originally creatgdtential suffering.

Once a scandal occurs, a company should immediasggnd and communicate with its
customers and society so that it can prevent sexgs®mer turnover. However, most
companies fail to manage such situations afterdatenCarnegie and O’Connell (2013)
provided comprehensive surveys on corporate scaaddl substantial impacts on corporate
performances. Their longitudinal study in Australienterprises revealed that governance
reforms following corporate scandals have produlddd significant change across the
corporate sector (Carnegie and O’Connell, 2013irThport implies that corporate reactions
after scandals have not been entirely transformatimn generating structural changes in
corporate cultures. The reason was also analys&ichgrdson and Kilfoyle, who stated that
‘the complex interplay of factors in the regulaterwironment encourages symbolic changes
without real change in the behaviour of firms oreaycling of issues without resolution’
(Richardson and Kilfoyle, 2009). Both studies supgi@e theory such that counter reactions
after corporate scandals are rather superficiapeewent the critical issues from being solved
completely. Thus, structural analysis on a systerequired for structural transformation of a
company.

Historical records also show that companies gépndgdllto manage sales declines after
scandals. Figure 1 shows the sales index of 13idspaompanies that have endured corporate
scandals (White Paper on the National Lifestyl§)820X represents the year of scandal
occurrence, and the sales index is computed ksaths record of a particular year divided by
that of year X. As shown in the figure, a significalecline in sales occurred because of a
scandal in year X. However, more remarkable idabethat sales continued to decline in the
following years. A slight recovery occurred in y&ai2 following the scandal; however, a more
serious decline began after year X+3. Furthernmotlge present study, the average sales index
was computed for five-year period prior to the dehil12.4), two years following the scandal
(97.7) and the following five years from X+3 to X465.5). The results indicate significant
differences among these valuas=0.01), which means that although the primal chpéa
scandal occurs immediately, a more severe secomdgagt occurs with a certain time delay,
which creates difficulties in managing corporatansials. The mechanism of such unusual
behaviour has not been fully studied thus far. igward Wilkinson (2013) mentioned that trust
is a key dimension in business relationships,dwtdttention has been given to understanding
the dynamics and evolution of trust and its causahanisms.

Many researchers have attempted to analyse ttienstap between corporate reputation
and financial performance (BébHodovic et al., 2011; Helm, 2011; Maden et al., 2012;
Swoboda et al., 2013), but most faced challengéesolating the causal impact of corporate
reputation on financial performance (Tischer antfiddrandt, 2013). This trend implies a
limitation in the econometric case study approilidreover, several researchers have attempted
to adopt a model process for a compmpyomotional activities (Maier, 1998; Milling, 200



Kondo, 2009; Ulli-Beer et al., 2010; Paich et2011); however, the present study is designed to
illuminate the management of a corporate scandaidban the compaisyprotective activities.

In this regard, Verhoeven et al. (2012) analysectfects of apologies on a corporate crisis and
determined that such a crisis response strategyotiglgnificantly affect responses to the crisis
in terms of trust and reputation. However, theidists solely focused on the influential
relationship between corporate reaction and custpereeption at the time of the crisis. The
structural mechanism between the two was not sgmkcif
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Figure 1 Salesindex of 13 Japanese companiesenduring cor porate scandals

(Modified from the data of White Paper on the Nadld.ifestyle, 2008)

1.2. Research purpose

Therefore, this study reveals the fundamentaltstei@nd dynamics behind the lagged
impact of a corporate scandal on its sales. Prevesearchers used case study approaches to
mainly focus on the reasons for corporate scarmtain@nce and the insufficient recovery of
corporate performance (Grant and Visconti, 200éh&dson and Kilfoyle, 2009; Podnar et al.,
2012; Carnegie and’Connell, 2013). However, little attention has bpeaid on the time delay
between corporate scandals and corporate perfoenmaainly because most of these studies
have not effectively analysed the dynamics of costanteraction in a market during and after
scandals, which in turn results in complex systefmatiour. A dynamic simulation is required
for understanding such time-dependent behavictustbmers relative to their buying decisions.
Appropriate management of the recovery process feomorporate scandal requires an
understanding of its structure and consequentialtse

The significance of this research is not limitetdwsiness applications. Yet, as a Japanese
proverb statesA natural disaster strikes when people lose themany in the previous ohe
there is likely to be a common structure and dyosuessociated with this type of phenomenon



in a social system. It is worth highlighting sughit¢al dynamics for better management of a
society in the future.

The reminder of the paper is composed as folloestidh 2 explains the methodology,
Section 3 describes the model structure and datapS 4 treats the model testing and Section 5
discusses the simulation results. Finally, sedii@ummarises the key findings and mentions
future work.

2. Methodology

One of the major difficulties in studying a corgeracandal is its data availability.
Because corporate scandals are undesirable eeventsrpanies and employees, the staff
members are generally reluctant to disclose detsfermation on individual cases. Such an
attitude creates difficulties in pursuing reseanhessential mechanisms of corporate scandals
when using the case study approach, which geneegiiyres in-depth interviews of internal
individuals associated with the scandal. The Sy&gnamics (SD) approach is more suitable
for corporate scandal issues than the case stydgaah because the former does not accuse
specific individuals in the process of problem sg(Edahiro and Naito, 2007). Rather, the SD
approach generally attributes any cause of anieghe system structure, which in turn causes
the issue (Sterman, 2000). Confidentiality is atikesuiccess in this type of research.

Moreover, the direct effects of a corporate scaadaldifficult to quantify for each
individual case (lvaschenko, 2004). Hence, forpimpose of modelling and simulation, this
study used the aggregated statistical data ohffanése government published in a White Paper
on the National Lifestyle 2008 (Figure 1), whicloyades 13 historical records of Japanese
companies on their corporate sales prior to atairiblg corporate scandals. The present study
reveals the fundamental structure and dynamicsidbéine lagged impact of corporate scandals
on its sales. Hence, aggregated data of severgharies are sufficient for reproducing common
system behaviours associated with a corporateac&uotthermore, the aggregation contributes
in eliminating the influences of deviated circumsts of individual cases that are treated as
errors.

SD is introduced in the present study for considdnteractions and transitional states of
customers and time delays associated with a scaweal, in addition to corporate reactions
within the entire cycle. SD is a method used to ehtlok nonlinear dynamics of complex
systems and was developed by Jay Forrester atabsalhusetts Institute of Technology in the
1950s (Sterman, 2000; Nakano and Minato, 2012)STChsimulation is capable of representing
physical and information flows on the basis of infation feedback controls that are
continuously converted into decisions and actiSasy@ni et al., 2010).

Several simulation models can be developed by asBigpck and Flow Diagram (SFD)
according to the simulation purpose. As shown guré 2, this diagram uses several graphical
icons such as stock, flow, valve and cloud iconexporess a system. Stocks are integrated
accumulations of inflows and outflows. Inflows egpresented by pipes leading into a stock, and
outflows are illustrated by pipes leading out. ¥slin the middle of each pipe control the inflows
and outflows. Clouds represent the sources, aks present the flows (Sterman, 2000). SFD
enables an understanding of various behavioursystam according to different scenarios. The
graphical notation facilitates modelling and thelemstanding of a complex system in a simple
manner. For mathematical modelling, assume thalgtem state is represented by stock (t):



stock(t) = f;[inflow(s) — outflow(s)]ds + stock (ty) Eq. (1)

wheret, is initial time, t is terminal time, inflow is dofv connected into to the stock and
outflow is a flow connected out from the stock. Tederential of the stock at time t is then
calculated by

% = Inflow (t) — Outflow(t) Eq. (2)
Source Stock Sink
Inflow Outflow
Figure2 Generic structureof stock and flow
3. Modelling

3.1. Model design: a conceptual model

Figure 3 illustrates a conceptual model represgpragguential transitions of several
customer states. For model simplification, it isuased that a company that operates a single
business delivers products with a certain lifetimecustomers within a market of a fixed
population. It is also assumed that four customer states elgded in the entire customer
experiences: potential, supporting, criticizing suttifferent.

Companies usually remain in the nominal operatiblase but can be suddenly
transitioned to the corporate scandal phase wiggierted by various factors such as accidental
events, customer claims, inspections and whistletbt reports. The public learns of a scandal
either immediately or gradually, and the phase treesitions to public perception. The time
delay depends on the method used to transmit iafmmregarding the scandal such as
self-disclosure, mass media, social network senigovernmental announcement. Diffusion
of both positive and negative information througbravof mouth is a critical element for
understanding the public perception process in rpocae scandal. With a time delay,
companies begin to respond to the undesirabldigitaaand the phase transitions to corporate
reaction. At this stage, a press conference istsop®eheld, the business may temporally shut
down, executive officers may resign and an apolmpertisement may be distributed. Such
reactions aim at acquiring reconsideration fromtotners who have come to dislike the
company. With a time delay, companies are alsotalslecover some of the declined sales due
to the customer reconsideration if their reactemesappropriate. A dynamic simulation tool is
required for analysing the time-dependent behawviolihe customers and the sales in the entire
cycle.



Nominal operation is represented by transitionsiftbe potential to the supporting by
adoption of the compaisyproducts. Two measures of adoption are assurdegtians by
promotion such as advertisement and adoptions logt @fomouth such as good reputation.
Customers are assumed to discard the purchasedcpraehsidering its average product
lifetime. It was assumed that these discards woctdr for only customers who are satisfied
with the product. On the contrary, it was also meglithat the customer would leave at a certain
rate because of unsatisfaction.

A corporate scandal is represented by transitimms the supporting to the criticizing.
Two measures of leaving are assumed: sudden degairtuface of scandals and gradually
departures by word of mouth such as bad reputdti@number of sudden departures depends
on the severity of scandals.

A corporate reaction is represented by a trandit@n the criticizing to the potential. It
was assumed that some customers who already diighikeproduct would reconsider their
attitudes to become customers again by the corispapgropriate countermeasures such as the
posting of an apology advertisement.

Performance recovery is represented by a trangitiom criticizing to indifferent, which
reflects the exponential nature of the forgettirgeess of humans, which was first reported by
Hermann Ebbinghaus (1885). It was assumed that sdtioizing customers would forget
either the unsatisfactory experience or the badtagpn of a corporate scandal at a certain rate.
Such customers do revert back to potential butijesbme indifferent to the product, which
implies that once customers become indifferentaf@roduct, they never become customers
again in the simulation.
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Figure 3 Conceptual modd representing sequential trangtions of several cusomer sates.

3.2. Model building: a simulation model

Figure 4 shows a SFD representing the customaitivarnstates defined in Figure 3. The



Bass diffusion model (Bass, 1969) was adopted sgime modification using Sternisn
replacement purchase model (Sterman, 2000). Theslmaas kept simple to effectively
represent the aggregated index data and to pr@gantlamental mechanism of a corporate
scandal and its impact on sales. Four stock vesiase used in the model: Potential Customers,
Supporting Customers, Criticizing Customers andfémdnt Customers.

The transition from the Potential Customers toShpporting Customers is triggered by

adoption 4ot which is calculated by
Agotal = MIN (A?d + A\évom, Ctpotential) Eq. (3)

where A%¢ is Adoption by Advertisement and’°™ is Adoption by Good Reputation. The

MIN function is used for non-negativity of the stoédoption by Advertisement is calculated
by

A4 = Cfowntml x Ad Effectiveness Eqg. (4)

where CP°*""! is the number of potential customers, and Ad Effeness defines the rate

of adoption because of proactive advertisementiteegti of a company. Adoption by Good
Reputation is calculated by

supporting

tential . .
AYom = PO x Contact Rate X Adoption Fraction X —Lt————
Total Population

Eq. (5)

where Contact Rate defines the number of encoungtiisby a customer each month, and
Adoption Fraction defines the rate of adoption bseaof a good reputation of a company.

CSUPPOTEING s the number of supporting customers, and TatpLBtion defines the market
t pp g

size. When customers are satisfied with the adqptedlict, they are assumed to discard it,
considering the average lifetime in Eq. (6):

supporting

D, = MIN (— csupportingy Eq. (6)

Average Lifetime’ 't

where Average Lifetime defines the average timeodyat is used by a customer. The MIN
function is used again for non-negativity of theckt On the contrary, customers are also
assumed to reject the product at a certain ratehvidrdefined by Unsatisfaction Rate in the
model.

Transition from a Supporting Customer to a CritigzCustomer is triggered by rejection

(REetal), which is calculated by the sum of three diffeferms of rejections:



Rfowl = MIN (R;msatisfied + Rfoycott + R:eputation’ Ctsupporting) Eq. (7)

unsatisfied

where R, Is the number of monthly rejections because oétigiaction with the

product calculated in Eq. (8), an&_°”“°*" is the number of sudden rejections because of the

corporate scandal calculated in Eq. (9). The Mitttion is used again for non-negativity of the
stock:

RUmsatisfied _ oSuppoTting o nsqtisfaction Rate Eq. (8)

RPOYCOLt — cSUPPOTENG o Soperity x Scandal Shock Eqg. (9)

where Severity defines the rate of rejection byntimaber of supporting customer for corporate
scandals, and Scandal Shock generates a shotcahdak event using the PULS function

considering Months to Scandal from the simulattart.sR} °******"* is the number of gradual

rejections by Supporting Customers influenced Ingarate scandals, which is calculated in Eq.
(10):

RyePutation _ cSuppOTting o contact Rate x Strength of Criticism
criticizing
X G
Total Population
Eq. (10)
criticising - e . o . .
where C, is the number of criticizing customers, and St Criticism is defined

by the ratio of criticizing opinions and supportiy@nions in the entire market.

Two outflows from the criticising customers areuassd: Restoration0f¢storationy which
represents customerstural forgetting of corporate scandals over tialeulated in Eq. (11),
and Reconsideratiom]considerationy \which represents customidsshaviour to repurchase

the product because of compargppropriate reactions calculated in Eq. (12).

criticizing

C; Ccriticizing) Eq. (11)

Average Forgetting Time'’

Ogestoration = MIN (



Oreconsideration
t

— MIN (thriticizing

x Ef fectiveness of Corporate Reaction, C{™"*"9)

Eq. (12)

where Effectiveness of Corporate Reaction defimesdte of reconsidering customers who are
likely to repurchase the product. The variable Bpé&dfort is introduced to define the rate at
which a company reacts to a corporate scandal.HddatScandal is also considered for the
time delay. The MIN function is used again for magativity of the stock.
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Figure4 Customer statetranstion conditions

Figure 5 shows a SFD that represents the critistsemgth on the basis of the co-flow
structure. It was assumed that criticism would petevery rejection, which is accumulated to

stock in Criticizing OpinionsQpiniont™*¢*™9) in Eq. (13). It was also assumed that the

criticism would disappear considering average fondisappearance in Eg. (14).

Criticism{PP*“" = R{°%! x Average Criticizm per Rejecter Eq. (13)
o disappear Opinl.onfriticizing
Criticism, = Eq. (14)

" Averate Time to Criticism Disappear



In the same manner, it was assumed that apprasséd wccur at every adoption, which
is accumulated to stock in Supporting Opiniadgigion;**?°"*"9) in Eq. (15). It was also

assumed that the appraisal would disappear cangdbe average time for disappearance in
Eq. (16). Strength of Criticism is defined as th#orof Supporting Opinions and Criticizing
Opinions and is calculated in Eq. (17).

. _,appear ,
AppraisalPPY" = Rt x Average Appraisal per Adopter Eq. (15)
disappear OPinionsupporting
Appraisal, = : P Eq. (16)
Averate Time to Appraisal Disappear
strength _ Opinl.ongriticizing

Criticism e - Eq. (17
t Opl.nl.ongrltlazmg+0pl.nion.t€upportmg q ( )

Average Time to

<Rejection> Criticism Disappear
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Figure5 Strength of criticism

Finally, cash flow of the company was calculatedubyg the stock and flow model
shown in Figure 6. Cash In is the multiple of URélvenue and Adoption calculated in Eq. (18).
Annual Sales is calculated at the end of the figeat in Eq. (19) and is modelled by using the
PULS TRAIN function at intervals of 12 time unifst. the end of fiscal year, the accumulated
Cash In amount is deducted from the stock Cash Rlbigh enables the calculation of financial
performance to restart for following year.

Cash In, = Unit Revenue x At°t% Eq. (18)
Annual Sales; = Cash Flow X Fiscal Year End Eqg. (19)

10
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Figure6 Cash Flow diagram

4. Model testing

The model was calibrated to fit the damtahe White Paper on National Lifestyle 2008.
The results of the first 12 months were discardeglearm-up period of the simulation. Because
the Bass model was adopted, the diffusion perididegbroduct during the first several months is
included in the simulation. However, the issuéhefresearch begins at the saturation of product,
as described in Figure 1. Thus, simulation reardtsised by removing the first 12 months in the
model testing and following analysis and discussifithe simulation resultfhe parameters
for model testing are summatrized in Table 1.

The validity of the model behaviour can be examimedomparing the simulation results
(X_m) and the historical records (X_d) in term@\ahual Sales. Although mean absolute error
(MAE) and mean absolute percentage error (MAPH) ppavide a measure of the average error
between the simulated and actual series (Sternd@0@),2MAPE is dimensionless. Figure 7
shows a comparison of the simulation results (Xamg the historical records (X_d); a fit
between the two data series is evident. StatlgibGAAE was 4.7, MAPE was 5.18% and the
coefficient of determinatiorR?) was 0.97. Therefore, the model is well testedcamdbe used
for the simulation.
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Figure 7 Graphic comparison of historical data and smulation results
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Table. 1 Parametersfor modd testing

Name of Parameters Value Unit
Ad Effectiveness 0.01

Contact Rate 4 people
Adoption Fraction 0.05

Average Lifetime 2 Months
Unsatisfaction Rate 0.01

Severity 0.5

Months to Scandal 60 Months
Average Forgetting Time 60 Months
Effectiveness of Corporate Reactions 0
Average Criticism per Rejecter 2

Average Appraisal per Adopter 1
Average Time for Criticism to Disappear Rlonths
Average Time for Appraisal to Disappear Month
Unit Revenue 100 USD

5. Results and discussions

5.1. No-scandal scenario

The initial simulation was ran on a scenario withsnandal and did not include any events
that resulted in customer turnover except for table abandonments of the product according to
a certain unsatisfaction rate (1%) and the subsegued of mouth effect. Because only a small
amount of criticism was generated on the prodbetstles index continued to be stable over
time (Figure 8). This stable behaviour can be exgbby Figure 9, which shows the number of
customers during each state. The simulation remdtpresented in month from the initial year
(week 0) to the final year (week 156) for more jgeainderstanding of the behaviour. The
number of Supporting Customers remained at appateiyn300, which in turn generated stable
revenue to the company, and that of Criticizingt@usrs increased during the first few years to
reach a maximum level at approximately 48 monthe model successfully reproduced the
stable behaviour of the business system at the dirmermal operation. That is, the model
generally fits actual conditions without a scandal.

12
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Figure8 Salesindex in no-scandal scenario
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Figure9 Number of cusomer sin no-scandal scenario

5.2. Scandal scenarios

The next simulation was ran with a scandal scetfasiincludes one shot of a corporate
scandal assumed to occur in year 5 (week 60)cordance with the data in the White Paper on

National Lifestyle 2008.

Figure 10 shows the sales index under the scaoeiahrso, which clearly indicates a
sudden drop in sales during the year of scandalrrecce. The company’s sales were
maintained for a few years after the scandal laahugdly began to decline in the years following.
This behaviour can be explained by Figure 11, whithws the number of customers during

13




each state. A clearer impact of the scandal céoube in Supporting Customers. During the first
five years, a stable number of supporting custommesisown, as in the previous scenario of no
scandal; however, the number suddenly drops in W6elo nearly half that of the previous
month (Figure 11), which reflects the severityhafscandal set as 0.5 in the simulation.
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Figure 11 Scandal scenarioincduding Criticizing and Supporting cusomers.

On the contrary, the number of Criticizing Custasrserddenly increased at the time of the
scandal (Figure 11) and continued to increasearfdlfiowing years. This behaviour can be
explained by Boycott (Figure 12) and AbandonmerBég Reputation (Figure 13). The sudden
rise was caused by the boycott, which simultangagesiurred at the time of scandal and reflects
an active disliking behaviour of the customersaAssult of the criticizing, negative impressions
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of the product began to be distributed to othetoonsrs who still utilized the product. Some
remaining customers are expected to be affectéduehyistributed negative information and will
likely abandon the product in the end. Althoughdbgporate scandal was only a single event
during the simulation period (Figure 12), its intpeontinued to affect the system behaviour
mainly because of the abandonment of the produtteblgad reputations diffused in the market
(Figure 13). The lagged impact on sales is likelysed by the remaining influence of the
company’s bad reputation.
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Figure 13 Scandal Scenario incduding Abandonment by Bad Reputation

Management of the scandal is difficult becauséheftemporal improvement, or more
precisely, the temporal decrease, in the numbabahdonment by Bad Reputation customers
after the scandal (Figure 13). However, such aedseris temporal and followed by a steep
increase. This result likely occurred because mesto may have been easily satisfied with the
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appearance of convergence in the bad reputatiosidif and may have begun to neglect efforts
for managing the situation without understandirggrtiore serious impact of the scandal in the
future. The delay of the impact is one of the ness®o company fails to manage a corporate
scandal and its decline in sales. Therefore,dtiisal to manage the influence of Criticizing
Customers by providing appropriate corporate @axtdirectly following a scandal. The next
simulation thus includes corporate reactions tiratta decrease the number of Criticizing
Customers.

5.3. Scandal with Corporate Reaction

The next simulation was ran on a scandal scenatio avcorporate reaction, which
assumes that a company would make a certain ambwfiort to decrease the number of
Criticizing Customers who are likely to distributegative impressions on the product in a
market. Such counter reactions are often takengfanted in terms of corporate social
responsibility (CSR). CSR generates consumer imuat company, which in turn results in
positive perceptions of the company by consumeitsag\2011; Park et al., 2014).

Corporate reactions following a scandal are impfeatkin several forms such as press
conferences and apology advertisements. Suchoreaetim at acquiring reconsideration of the
Criticizing Customers who have already formed kkdisf the product. In the SD model (Figure
4), the customer reconsideration behaviour is restiels a returning flow from Ciriticizing
Customers to Potential Customers triggered by tisféeress of Corporate Reaction. The special
effort represents the rate at which corporateicesctre effective for the purpose of regaining
customers’ trust. For example, a special effortl @6 indicates that 1.0% of Criticizing
Customers decided to return as Potential Custontrerare likely to purchase the product again
in the future. It was assumed that corporate mractivould begin only after the scandal and not
beforehand.

A parametric study on special effort was implenemigh settings of 0% (No Reaction),
0.5%, 1.0%, 1.5%, 3% and 10%. Figure 14 showsethdts on sales index. As also shown in
Figure 10, the no-reaction scenario shows a cantsdecline in sales over time. When special
effort is set at 0.5%, a slight recovery of salesucs, but a continuous decline remains. When
special effort is increased to 1.0%, the saledis@ntly recover, but the trend of decline does no
change. The sales decline stops only when the eff@et at 1.5%, which implies that the
customer behaviour reaches equilibrium at apprdeignd.5% of special effort by a company.
However, the equilibrium does not necessarily atdithat the sales have fully recovered to the
previous state. Figure 14 illustrates that 3% et effort gradually improves the sales over
time but in order to recover to nearly the previlewsl, 10% of special effort is required. This
result implies that the current effort level by @mpany is insufficient for accomplishing a
complete recovery of sales following a scandal.

This phenomenon can be explained by analysinguimer of Criticizing Customers for
each scenario. As shown in Figure 15, the numb@ritifizing Customers does not decrease
when special effort is set at 0%, 0.5% and 1.0%. imber begins to decline at 1.5% and
further declines at 3.0%, nearly disappearingénethd at 10% special effort. In the scenario of
10%, the rapid decline in the number of CriticiZibigstomers can prevent negative impressions
of the product from being diffused by word of momtla market. The special effort rate required
for managing a corporate scandal partly dependscompany’s strategic objective definition. If
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a company would like to pursue a nearly perfecivexy, an effort rate of approximately 10% or

more is required, as indicated by the simulatiamv@rsely, if a company does not pursue a
perfect recovery but is nonetheless able to reaelgailibrium state of sales following a scandal,

the required effort rate is only approximately 1.5%
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Figure 15 Scandal with Cor porate Reactionsincuding number of Criticizing Customers

5.4. Severity of Scandal

Thus far, the simulation has been run under thengs®n that the severity of the
corporate scandal is the middle of the scale, thathseverity = 0.5). However, the degree of
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severity actually varies in each case. For exangplae scandals may ultimately lead to the
entire bankruptcy of a company, and some may halyeacslight impact on sales (Low et al.,
2008). Such inconsistencies require a specialt efiee for managing a corporate scandal
depending also on the degree of destruction ofnitial impact. Thus, simulations of two
different settings have been implemented on theriggwf a scandal in the model (Figure 3) to
represent a very severe scandal (severity = 0d% fss severe scandal (severity = 0.1).

Figure 16 shows the results of sales index fonas@vere scandal (severity = 0.9). Two
different corporate reaction scenarios were exahfimethe scandal. When a company has no
reaction (special effort = 0%), it will lose mostits sales, which will continue to decline over
time (dotted line in Figure 16). On the contrerg, company puts forth a certain amount of effort
for sales recovery (special effort = 10%), it \stliccessfully return to its pre-scandal state (solid
line in Figure 16). These results imply that thgrele of corporate reaction has a significant
influence on corporate performance when a scasdaty severe.

On the contrary, Figure 17 shows the sales indedtsdor a less-severe scandal (severity
= 0.1). Two different corporate reaction scenarishe scandal were again examined. The
results show the same trend such that the saltesummrsly declined over time with no corporate
reaction (special effort = 0%) and successfullyrreid to the previous state when sufficient
corporate reactions were offered (special effd0%). However, the results failed to indicate a
huge difference between the two scenarios (Figdje Because the initial impact of the
corporate scandal was relatively limited, the comp@uld maintain its sales to a high standard
without adding special efforts for managing thendeh That is, a company can decide the
amount of reaction following a scandal.

Therefore, it is important to carefully considex tlegree of reaction offered by a company
to a corporate scandal. Overreactions to a scaralead potential customers to unnecessarily
learn about a company’s negative reputation, wbichd ultimately result in worse sales. It is
certain that a company will react to a very segerporate scandal; however, no reaction would
bring about better results when a corporate sc@dazst severe. Such results may appear to be
a contradiction to business ethics in general; kewea company actually has a chance to
acquire better outcome with abdication of its rasjtility. For this reason, a company may
choose to conceal a scandal, particularly wherass severe.

This theory can be supported by analysing the nuofle@riticizing Customers. When a
corporate scandal is very severe (severity =tB®yyumber of criticizing customers dramatically
increases if there is no corporate reaction (dditiedin Figure 18). On the contrary, when a
corporate scandal is less severe (severity =td pumber increases gradually; however, the
increase is not as steep as that in the previ@eas(salid line in Figure 18). The increase rates
depend on the numbers of existing Criticizing Qusts in a market who generate the word of
mouth effect to other customers. Therefore, itripdrtant for a company to make a strategic
decision regarding necessary corporate reacticostig to the initial impact of the scandal.
Furthermore, the desired quickness of recovenyirdlsences a company’s strategic decision on
the degree of corporate reactions. Figure 19 sliosveumber of Supporting Customers per
month. When a corporate scandal is less severerifgev 0.1), approximately 12 months is
required for the number to recover to the prevtate. On the contrary, when a corporate
scandal is very severe (severity = 0.9), the numgiaetually increases, with nearly 24 months
required for the number to recover to the prevatae. These results indicate that if a company
expects a convergence of the scandal within onetiieacurrent effort (special effort = 10%) is
insufficient for achieving such a strategic objextiTherefore, it is necessary for a company to
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consider both the initial impact of a corporatandehand its strategic objective for managing the

scandal.
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6. Conclusions

Corporate reputation is a critical asset that tefdm a comparyy interactions with its
stakeholders (Helm, 2011; Bartikowski and Walsh1120The fundamental structure and
dynamics of the lagged impact of a corporate stamdis sales were examined in this study
using SD modelling and simulation. The model wéibreged to fit the data in the White Paper
on National Lifestyle 2008. The major findings swenmarized in the following points:

* Management of a corporate scandal is more diffistlen a temporal improvement
occurs following a scandal because of a temporaiedse in Abandonment of the
Product. However, there is a steep increase aitsedonment reoccurs. The delay of the
impact is one reason for a company to inappropyriatanage a corporate scandal and its
decline in sales.

* The degree of corporate reaction to a corporatelatahould be decided on the basis of
two judgement criteria: a compasgtrategic objective regarding the point of repgpve
from the scandal and the severity of the initigdact of the scandal.

* No reaction to a corporate scandal sometimes sreatge desirable results for a
company than that when some action is taken, whexgareaction to the scandal may
ultimately result in worse. Setting aside ethisalies in managing a corporate scandal,
the fact may cause intentional concealment off@ocate scandal when it is less severe.

Such attitudes of compasygoncealment of a scandal have not been fully iexam the
current model. Therefore, future work includes aditmnal subsystem that represents a
negative impact of corporate reactions to potectistomers. More precisely, a compgany
overreaction to a corporate scandal may lead atenstomers to unnecessarily learn about its
negative reputation and could ultimately cause eveaes. Furthermore, socially expected
reactions to a corporate scandal are stronglytedfdxy the culture of the country in which the
scandal occurs (DeFrank et al., 2004; Hope, 208dyvever, researchers have paid little
attention to the cultural aspects of reputatiortecssr outcome relationships, even though
cultural values and norms are important for ingtipg such information (Bartikowski et al.,
2011). Thus, future research should implementdy stficultural impacts on the required extent
of reactions to a corporate scandal.
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