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ABSTRACT

One of the greatest challenges in brand managdierih monitoring brand equity over time. This papims

to present a simulation model able to represestekolution. The model was drawn on brand equitycepts
developed by Aaker and Joachimsthaler (2000), usirg system dynamics methodology. The use of
computational dynamic models aims to create newcssuof information able to sensitize academics and
managers alike to the dynamic implications of thegnd management. As a result, an easily implexbént
model was generated, capable of executing cont:soenario simulations by surveying casual relatamong
the variables that explain brand equity. Moreotteg, existence of a number of system modeling twdlsallow
extensive application of the concepts used in gtigly in practical situations, both in professiomrald
educational settings.
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INTRODUCTION

A broad consensus exists among scholars and pimieas about the importance of brand in the
current competition scenario. Brand has increagibgtome the primary battleground in determining
a firm’'s success, regardless of its size or ingudthe current marketplace is characterized byngtro
competition, globalization, ongoing technologicalvances, fast access to new technologies and
consumer demand (Ries & Ries, 2004).

Having strong brands—i.e., ones that are well-knomave market recognition and add value to a
product—is a paramount success factor for mostsfig&himp, 1999). Hence there arises the question
of how to build strong brands—in other words, howgenerate brand value, or, as referred to herein,
brand equity. Though the topic of brand equity (Mmmery & Lieberman, 2005) can be focused on
from several perspectives, this study will addrigss brand equity building process, excluding the
issue of the financial measurement of a brand'secal

There is a series of propositions of brand equityding, which include Keller's model of brand
resonance (2001), Millward Brown/WPP’s Brandz, afoling and Rubican’s BAV (brand asset
valuator). This study has opted to follow the mauteiposed by Aaker and Joachimsthaler (2000), due
to its simplicity and general acceptance, despigefact that it indicates only the factors thatrior
brand equity without mentioning the possible irt&tions among these constituent elements or their
evolution over time. This study aims to presentrautation model able to represent brand equity
development over time, taking into consideratiamititeraction of its elements.

The research has two basic objectives: (1) to dpval systemic model of the factors determining
brand value over time, and (2) to simulate this eho@he expected outcome of the research is to
provide a differentiated approach to the brand tggouilding process, thereby contributing to the
body of knowledge about this topic.

Given the nature of the proposition, this studyutidie seen as an exploratory essay, as it only
entails a literature review of the topics approachmaking no use of empirical research (Severino,
2000). The paper is structured in two sections. fifisé part presents the foundations of brand gquit
and system dynamics. The second part looks atrtpoped model, discussing each of its components
and their interrelations. Finally, the resultstod simulations are presented.

LITERATURE REVIEW

Brand Value

The importance of brand value is emphasized by I8ci@2001, p. 8) when he says, “The brand
promise or value proposition is not a slogan, am,@ color or a graphic element, even though all
those aspects may contribute. On the contraryg thé heart and soul of the brand”. Brand can be
currently understood as a set of attributes sugbeesonality, values, associations and qualityctvhi
influence the consumer buying process: “Ultimatelygrand is something that resides in the mind of
the consumer. It is a perceptive entity rootedelity, but also more than that, insofar as ite&8
consumers’ perceptions and idiosyncrasies” (Ké&lélachado, 2006, p. 10).

Brand equity can be discussed from the point ofvvi# investors, manufacturers, resellers and
consumers. Each of these groups has a differewt aimut what brand equity means to them. Brands
add value to each of these groups in a different. wavestors are driven by financial motivation.
Manufacturers and resellers, on the other handnamee driven by strategic implications (Keller,
2003; Kotler & Keller, 2006). For the former, braeduity creates a differential advantage that alow
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the firm to generate greater volume and marginan@requity provides a platform for introducing
new products or to expand an existing product liRer retailers, brand equity contributes to
improving the overall image of retail. However, poaf these features is relevant if the brand is
meaningless to consumers (Crimmins, 1992; Farqu!®89). Therefore, it is important to understand
how the brand’s value is created and sustainetl@mitinds of consumers and how it translates into
purchase and consumption behavior.

The concepts of brand are branding and brand ediiagnd is defined by the American Marketing
Association [AMA] as “a name, term, design, symlagotombination of these, or any other feature that
identifies one seller's good or service as distirmn those of other sellers” (Pinho, 1996, p. 14).
other words, brand is the final object that conaas and materializes the other efforts of thedbra
management process. Branding can be considerdieasct of generating brand equity, i.e., as the
process of managing (creating and sustaining) brahge (Martins, 2000; Sampaio, 2002). Brand
equity has to do with brand value, the brand'sngjte in its broadest sense, beyond its financial
interpretation. Aaker and Joachimsthaler (200@1).define brand equity as “a set of brand assets a
liabilities linked to a brand, its name and symlvahich adds to or subtracts from the value provided
by a product or service to a firm”. Thus, it is pide to consider branding as the brand management
process that will generate brand equity, which ,will turn, make the brand more valuable,
maximizing its effect in the market competition pess. In fact, these three concepts complement one
another (Figure 1) and are not synonymous, as aisamed. According to Aaker and Joachimsthaler
(2000, p. 31), “this asset (brand equity) can beeustood as the result of four dimensions, namely:
brand awareness, perceived quality, brand assmesaéind brand loyalty”, as seen in Figure 2.

Figure 1: Relation between Brand, Brand Equity andBranding

BRAND
EQUITY BRANDING

Source: model proposed by the authors.

Figure 2: Brand Equity Dimensions

BRAND EQUITY
|

Brand Perceived Brand Brand
awareness quality association loyalty

Source: Aaker and Joachimsthaler (2000, p. 31).

In the proposed model, brand awareness referetprésence of a brand in the minds of consumers.
The relevance of the memory of the brand is read@drby Kapferer (2003, p. 45), who states that: “a
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brand only manifests itself through its actions @els, products, communication, network, etc.). The
perceived quality is in the essence of what conssimaee buying. For this reason, it is directly
correlated with a brand’s identity. Neverthelebg, perceived quality can differ from the real guyali
Therefore, the creation of a quality product orveer is still only a partial victory since it isilst
necessary to create perceptions of this quality wie market. On the other hand, brand association
represents that which a firm wants the brand toassmt in the minds of consumers. It is possible to
refer to this as brand positioning.

It is worth noting that this same model sometimppears with a fifth dimension, identified as
“other assets of the firm”, which includes factetech as patents, trademarks, the relationship with
distribution channels, etc. (Aaker, 1998, p. 16pwedver, this study has opted for the four-
dimensional model because it has been adoptedidyatithor in a later work, and also because it
better suits the proposed study.

Brand, which is more precisely represented by beandty, is usually a key strategic resource either
to sustain (or weaken) competitive positions, ovatue (or devalue) the firm. Penrose (1959) and
Barney (1991) basically list two categories of &g&c resources: tangible and intangible. Tangible
resources are the firm's visible assets, inclugirgperties, installations and raw material inveier
among others. Typically, because these can be baingly add little to competitive advantage, insofa
as they can be quickly copied.

System Modeling

Mental Models

The planning process that includes the use of sitins departs from decision makers’ mental
models (Senge, 1990). Such models seek to brindigta the underlying structures of the
organizational or social systems being analyzegréagtical cases, the formulation and the work with
mental models assume the use of tools for cognitiapping (Eden, 1988; Pidd, 1996).

An important tool for cognitive mapping is the sated causal map. These are used to relate two or
more entities of a system in order to determineiter-relatedness between factors. In other wads,
connection is said to be causal whenever the ceccerof a first event is a necessary conditiorer
occurrence of a second event. In a causal mapytbess that link each variable indicate places wher
a cause and effect relationship exists. The doeati arrows indicate the flow of the relationship.
More specifically, the variable at the tail of eainow can cause a change in the variable at thé he
of each arrow in the same direction (in the case pfus sign), and in the opposite direction (ia th
case of a minus sign).

An effectively practical and functional performanoé causal analyses presupposes the use of
computational modeling and simulation (Fahey & Rdind 998; Forrester, 1961; Roberts, Andersen,
Deal, Garet, & Shaffer, 1983; Sterman, 2000). Tgasmits an assessment of the effects of the
alterations on the internal and external variabléscting a firm’s strategic situation. Experimefi
with alternatives and following them through thesualization of the behavior of those variables
becomes thereby possible. The models created dtovthe defining of several scenarios and for
testing their impact on the system’s behavior (ffaa&andall, 1998).

Formal Models: System Dynamics

System Dynamics is a methodology aimed at studfiegstructures of social or organizational
systems by representing the causal relationshigsgriheir elements and the evolution of a system
over time. Its objective is to elucidate the gehbmhavior of a given system, based on behavior
patterns among its parts and on the structuresndiei@g those patterns (Forrester, 1961; Pidd, 1996
Robertset al., 1983; Sterman, 2000).
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The basic idea in system dynamics is that a systegmamic behavior obeys a principle called the
accumulation principle. This principle states that a system’s dynami@oase derives from the
transition of the resources accumulated in stooksthat those transitions are controlled by enirg a
exit flows of resources in and out of the stocKsisTprinciple leads to a specific causal repredemta
known as stock-and-flow diagrams (Sterman, 2000).

In these diagrams, the stocks (or resources) aghgrally represented by rectangular-shaped icons
or boxes, in which some resource of the systemdsraulated. Stocks are variable and their value (or
state) depends on the flows. Flows are represdijemirows with a double trace cut by a triangle.
Flows are mechanisms that move the resources wibi@rsystem. Flows are measures of ongoing
processes controlled by equations, and for thedoreare represented by icons resembling pipe and
faucet assemblies that fill or drain the stockguFe 3 shows the basic representation of a stock
controlled by a flow in system dynamics (the claidhe tail of one of the arrows represents a flow
source).

Figure 3: Stock B) Controlled by a Flow (F)

o = > B
F
Source: Figueiredo (2005, p. 6).

In Figure 3, the value of the sto&kis controlled by flowF. This control can be expressed by an
equation representing the transition from the vaiti® from timet to timet+dt. This transition is
given by the Equation 1:

B(t+dt) = B() + F()- dt = F(t):% ®

BRAND EQUITY AND SYSTEM DYNAMICS

The first step in the analysis proposed was toasgmt the dimensions of brand equity, as proposed
by Aaker and Joachimsthaler (2000) and shown inr€i@, in a system-dynamic model. The result is
presented in Figure 4, which is based on the palposde by Otto (2001), who considered brand
equity as the average of four dimensions, hereém s brand resources: brand awareness, brand
association, perceived quality and brand loyaltfo@ioneered research on this topic, the restilts o
which were also used as a reference for this study.

In the model proposed by Aaker and Joachimsth&2€0Q), the four resources appear as
independent components of brand equity. The authmrsot mention whether they are related and/or
in what way. However, based on the premise thaelbmensions are interconnected, it is possible to
have an understanding that these dimensions atefparsystem in which each part simultaneously
influences and is influenced by another.

The major part of the elements comprising the psedanodel was based on disseminated concepts.
Nevertheless, this has not always been possibleiarsiich cases, this study opted for use concepts
based on the theoretical and practical knowledges @futhors.
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Figure 4: Systemic View of Brand Equity Model

<Perceived <Brand
quality> awareness>

<Brand loyalty> .
yaiy <Association>

Source: adapted from Otto (2001, p. 66).

Before presenting the mental model proposed, aafsumptions must be made in order to simplify
the modeling process:

i) The brand is still being consolidated, i.e., a Ordmat is not ‘mature’ yet;

i) There is only one rival brand of equal potentiad &om a company of the same size;
i) Investments in communications for both brands quivalent;

iv) The market positioning desired by both brandsnslar;

v) Brand awareness, brand associations, perceivedtyqaad brand loyalty are resources that
accumulate over time.

This concern is substantiated in Figure 5, whightesents the variables and the causal relationships
determining the formation of the four key resourttest make up brand equity and how they can be
understood based on a systemic model.

The resourcebrand awarenessandbrand associationpresent direct and indirect gains generated
practically from the same sources. Whereas invegn& communication yield gains, the natural
forgetting rate and competitors’ investments in oamication generate losses.

Perceived quality represents gains and losses generated by a wile @frfactors. This resource
stands out in the system, as it is the center wploich several factors converge. It is an essential
resource, inasmuch as its contribution to brandetuilding influences several other factoBsand
loyalty appears as a resource which predominantly works reseptacle for the impact of the other
variables, mainly that ofatisfaction The mental model that is built allows the devetept of a
simulation model in which the flows feeding the kegources of brand equity will be modeled.

SIGMOIDAL OPERATORS

In his book on causal analysis, Heise (1975) fozadl causal diagramming through simplified
algebraic analyses. In Heise’s original formulaticausal operators are treated as linear operators.
causal arrow directed from a varialfleto a variableB would express a linear function (or linear
transformation) oA, i.e.:

A—“>B = B=q-A @
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If the right side of the equivalence above is défaiateddB= « - dA is obtained. This means that a
variation inA will automatically result in a variation i, scaled by the coefficient. Depending on
whether « is a coefficient smaller or larger than the uthig alteration irB will be relatively bigger
than that inA. The sign ofa also indicates whether the alteration causdsl impositively correlated
to the alteration in A, or negatively correlatednltaneous causal relations are seen by Heisa in a
additive way, i.e.:

A—23B«L-C = B=a A+B-C (3)

It is worth noting that Heise’s causal formulatiiquation 2) takes us to the following transitive
relation:

A—“5B—25C = C=a-p- A )

Figure 5: Mental Model of Brand Equity

Brand awareness 3

+ - Competitor's investment
in communication

Forgetting rate
Investment in PO
communication

+ <Word-of-mouth>

Availability for
purchasing other
brands

/>Perce|ved quality

Investment in mass+ asst_ association
communlcatlon
Total |nvestment +
Satlsfactlo
* Investment in sal

promotion Brand loyalty

+ Word-of-moutlyd ——7

Investment in direct
communication

quality

Source: created by the authors.

The equivalence above states that an alteratidnvirll automatically generate an alterationGras
a consequence of an alterationBn The direct causal relations between varialfleand B, and
betweerB andC, generate a causal relation betwgemdC.

This study followed Heise’'s structure (1975) forusal relations. However, rather than being
considered as strictly linear functions, the opmsatvere considered as sigmoidal functions. The use
of sigmoid curves as transfer curves between vi@saim social systems is related to the economic
concept of decreasing scale gains. According t® tbincept, the performance and productivity of
technologies and investments increase almost expiailg in the beginning of the operations, to tate
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assuage due to the existence of an increasinglifesmamber of targets that can be impacted by thei
effects or by the loss of efficiency to the resegrased. Equation 2 is rewritten as:

AP0 5B = B=y, (A (5)

Where

a-t+|n[e‘a’t— g tP 4 éab]+ln[1+10"( éeh— éab)] ©)
In(10)

Functiony, , (t) is known as Baranyi’'s growth model (Baranyi & Rdbg1994). This function was
chosen in this study as a transfer function inntteelel’'s causal relations because it can be reddiced,
some sets of parameters, to a linear function,ethemearing Heise’s original formulation when
necessary. The parametdg¢sa and b in Equation 6 represent, respectively, the loadiagacity
(maximum transfer limit), the growth speed of tign®oid curve before saturation and the “lag time”
for the beginning of the response (Baranyi & Rahet994).

ya,b,k(t) =

The causal relation between the stécland the flowF is a relation of information transmission.
Information loops (represented by arrows in a samipace) connect some elements of the system,
making the relations between the same explicis Worth observing that information relations, ali
the flows, do not take away or place resourceténstocks. Using the transitivity relation of Hésse
formulation (described in Equation 4) it is possiltb ignore the flow F and represent the causal
relationship betweeA andB. It is possible to write:

A—B() = B)=y,, (AD) ")

Now it is possible to use Heise's additive prinei§Equation 3) to extend this concept to a case
where multiple stocks appear (Figure 6). For thieesaf convenience and simplicity, the causal
variables will be treated as values ranging frota 0.

Figure 6: Causal Relation between Two Stocks (A, Bhrough a Flow (F)

CZJ=§:> B
/>

Source: Figueiredo (2005, p. 7).

A

Figure 7 presents a schematic diagram represethtengansfer functions between several stocks of
percent accumulation. The parametash; andk correspond to the parameters in Equation 6. In
Figure 8, the variable§, are the Baranyi transfer functions (Equation &)e Telationships seen in
Figure 8 can be summed up in the equations:

B() = [ ; F(t) - dt (8)

PRACS

F()="2—
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Figure 7: Diagram Representing Transfer Functionsn Several Stocks

=X Al

Source: adapted from Figueiredo (2005, p. 8).

SIMULATION RESULTS

In this article, the models presented were develapeough the use of the Vensim Decision Support
System software (Ventana, 2004). Figure 8 repredeigure 5's causal diagram using the previously
described stock-and-flow approach. It is worth mgtihat each variable is represented by a stock and
that this stock will register the accumulated V#wmia of this variable over time. The flows regutefi
these stocks depend on the stocks and auxiliarghlas that are predecessors in the causal diagram.
According to Equation 8, each flow is calculatedtigh the average of the transfer that reaches it.

In the model in Figure 8, the only exogenous vaeiabonsidered is total investment in
communication. This variable depends on a seineéstment curves These curves define the
percentages of the total investment that will benspon mass communication, point-of-sale
communication, sales promotion and directed comaoasiwn. The variables of the exogenous
environment are the sources of alteration for #ugables of the exogenous environment. The role of
scenario modeling is to reveal and make underskd@dde operational impacts of the external
causalities on the internal environment (Georgang&écar, 1995; Heijden, 1996).

The formats that these investment curves can take tome will define the firm's possible brand
equity scenarios. Figure 9 represents investmanesuover 48 months) which, hypothetically, could
correspond to three predicted scenarios (summainzédble 1).

Now it is possible to analyze the system’s behaviexa-vis these external scenarios and determine
how such behavior will influence the other varisbt@nsidered critical for brand equity. It is pb&si
to test adjustments in the parameters of the tearghctions in an attempt to minimize the effeuts
some configurations that threaten the scenario.

In order to do that, it is first necessary to de&scwhat the values of the parameters are for all th
transfer curves. Figure 10 shows an example gbéimels used to discuss and test these values.
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Figure 8: Stock-and-Flow Diagram of the Mental Modé¢of Figure 5
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Table 1: Scenarios for Distribut

-

communication\®h’+’

Perceived
quality

Decrease in
perceived quality

+
Availability for

) ] urchasing other
+ Satlsfactlon/@/_' P brand%

Brandy +
loyaty

o)

Increase in
brandy loyalty

Decrease in

\+ brandy onalgf\@\

Relationship
quality

ion of Total Investments

Scenario A

Scenario B

Scenario C

Mass communication

80% - 60%

60% - 40%

40% - 20%

Directed communication 0% - 15% 5% - 25% 45% - 60%
Sales promotion 0% - 10% 0% - 20% 0% - 20%
POS communication 20% - 15% 35% - 15% 5% - 0%

Source: created by the authors.
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Figure 9: Scenarios for Distribution of Total Invegments

Source: created by the authors.
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Months

This allows a visualization of the transfer curddle mass communication investment in gains of
awareness. These panels have a set of keys repmgseach parameter of the transfer functions.
These keys can be modified to test their jointaften the pre-selected variables. The idea is that,
using this type of resource, decision makers cacuds, based on their experiences and the data
collected, the most reasonable values for the petexs) confronting them with real-life situations.
Simulation environments like the one in Figure ah e used if we want to observe the effect of the
changes on the parameters in a wider context,dakiore variables into consideration In that cale, a
the implications of the alterations in the paramset@an be observed simultaneously on all variables,

including on the transfer variabl

es.
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Figure 10: Transfer Curve: Investment in Mass com— Increase in Brand Awareness
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- 0 12 24 36 48 60 72 84 96
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0 Brand awareness : current
Association : current
0 0.25 0.50 0.75 1 Brandy loyalty : current
Investment in mass communication Perceived quality : current

Source: created by the authors.

Let us now consider the set of scenarios seengur&i9, which enables the building of a 96 month-
simulation. Results of the simulation are presemntdgigures 12 (A), 13 (B) and 14 (C). They clearly
show that scenario C generates a result of bramitlyequch inferior to those achieved in scenarios A
and B in the 96-month period in question. Despie fact that the total monthly investments in the
three scenarios are the same (0.85), it is eagxptain the result, given that the initial volume o
investments in mass communication in scenario Iower than that of the others and decreases over
time. This fact eventually inhibits the growth afabhd awareness and, therefore, the growth of the
other resources.

Another example illustrates well the potential bfsttype of tool for the practical analysis of
assumptions in planning situations. Let us supplegeit is not possible to determine with certainty
the impact on the possible variations of the fdrggtrate on brand loyalty. However, supposing that
there is an idea about the ranges of this variatiaa thus possible to build a number of simdas,
considering the possible values, which are disteith$o as to give an idea of the model’s sengititit
those variations. The final result is a graph tike one presented in Figure 15.

In Figure 15, the parameters of earlier simulativese kept for scenario A. The forgetting rate of
the market was considered to range between 35%#4a%dper month. The aim was to assess the
impact of this variation on brand loyalty. As auksa curve is obtained representing, with the
respective degree of confidence, the possible siosrfar brand loyalty.
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Figure 11: Overview of the Simulated Model
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CONCLUSIONS

Modeling and simulation techniques have been deeeloby and large, as tools to deal with
situations able to be mathematically structured slmalving a strong propensity for predictability and
optimization. However, modeling and simulation eamd must be explored as processes for capturing,
structuring and understanding our mental models kmowledge. When allied to simple and
straightforward mathematical formulations, theication as learning tools is enhanced, stimulatsmg u
to test the limits of our reality vis-a-vis the nedglherein conceived.

This type of model allows space and time to belyasmpressed in order to catalyze the
development of events intended for analysis. Addélly, it is possible to decrease the speed of
processes so as to better study them. Inside Hwesalled micro worlds, it is possible to experenc
the long-term side-effects of decisions made, dbasesystematically explore new strategies. Thus i
is possible to develop an understanding about dhgptexity of the systems with which we work and
live.

This study aimed to contribute to offer those wogkivith brand planning — mainly with regard to
education, scenario analyses and systemic behawaosimple, practical model to deal with the
complexity that planners come across daily.

The findings and conclusions drawn from this stumhed to be interpreted with some caution.
Simulation models can provide accurate and ingiginifeans to analyze and predict the performance
measures of a particular system. However, whenlating and analyzing a complex system such as
brand equity, one must be aware of the dangerssiofjuncorrect procedures, which can result in
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erroneous results. The validation of the concepi$ r@lations used to build the system structure
addresses some of these issues.

For example, in the case of the brand equity mstelwn in this article, the assumption for the
structure consists of the description and theooynfithe literature and of theoretical and practical
knowledge of its authors. However, simulation medehve their principal weak points in regard to
the description of their variables, and in the ipatar choice of the variables’ relations (Sterman,
2000). Many challenges in this study remain to hewvenuch as possible a valid representation of the
system structure.

Another limitation of this research is that it iased on a single case from one company with only
one rival brand of equal potential and from a conypaf the same size. This is very simple when
compared with real markets. Moreover, the brandcigsl examined in the paper are restricted to the
investments in different forms of promotion. Promntdoes not operate in isolation when actually
implemented in the market. The response to a pdaticompetitive action such as price reduction,
changing a marketing strategy, or the distribupeficy, is not captured in the model, thus assuming
stable and static market conditions, which alswoisthe case in the real markets.

A further limitation of this research is that thaelwe of the parameters in the sigmoidal equations
underlying the brand equity model are somewdhthog even though they represent the authors’
experience, more research is needed on the besticitons of these parameters values.

In its exploratory nature, the project revealedt theand equity analysis, based on the system
dynamics approach, allows us to observe thate)otfand equity process is very complex; ii) a more
rational view of brand equity is possible; the finml approach is not the only way to escape the
subjectivity involved in brand equity; iii) brandjaity is influenced by a number of factors somehow
interconnected in brand value building.

Figure 12: 96-Month Simulation Considering ScenaricA
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Source: created by the authors.
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Figure 13: 96-Month Simulation Considering Scenarid
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Source: created by the authors.

Figure 14: 96-Month Simulation Considering ScenaricC
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Figure 15: Example of Sensibility Analysis
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Source: created by the authors.

REFERENCES

Aaker, D. A. (1998)Managing brand equityNew York: Simon & Schuster.
Aaker, D. A., & Joachimsthaler, E. (2008yrandleardership New York: The free press.

Baranyi, J., & Roberts, T. A. (1994). Dynamic ammo to predicting bacterial growth in food.
International Journal Food Microbiol, 43), 277-294.

Barney, J. B. (1991). Firm resources and sustatmadpetitive advantagdournal of Management,
17(1), 99-120.

Crimmins, J. C. (1992). Better measurement and gemant of brand valudournal of Advertising
Research, 3211-19.

Eden, C. (1988). Cognitive mappirteuropean Journal of Operational Resear8i(1), 1-13.
Fahey, L., & Randal, R. M. (1998)earning from the futureNew York: John Wiley & Sons.
Farquhar, P. H. (1989). Managing brand eqWtsirketing Researct,, 24-33.

Figueiredo, J. C. B. (2005, agosto/ setemddsp de operadores causais lineares no desenvobdmen
de cendrios computacionais em planejamento estatémais do Simposio de Administragéo
da Producéo, Logistica e Operacdes Internaciond&o Paulo, SP, Brasil, 8.

Forrester, J. W. (1961ndustrial dynamicsCambridge, MA: MIT Press.

BAR, Curitiba, v. 6, n. 2, art. 2, p. 101-117, Apune 2009 www.anpad.org.br/bar



Brand Equity Evolution: a System Dynamics Model 117

Georgantzas, N., & Acar, W. (1995%cenario-driven planning: learning to manage stgate
uncertainty Westport, CT: Quorum Books.

Heijden, K. van der (1996%cenarios the art of strategic conversatibiew York: Wiley.
Heise, D. R. (1975 Causal analysisNew York: Wiley.

Kapferer, J. N. (1998).és marques, capital de I'entrepridearis: Editions d’Organization.
Kapferer, J. N. (2003). As marcas, capital da esgp(Ba ed.). Porto Alegre: Bookman.

Keller, K. L. (2001). Building customer-based bragglity: a blueprint for creating strong brands.
Marketing Management, {®), 15-19.

Keller, K. L. (2003).Strategic brand management: building, measuringl aranaging brand equity.
Upper Saddle River, NJ: Pearson Education.

Keller, K. L., & Machado, M. (2006 Marketing managemen$ao Paulo: Prentice Hall.
Kotler, P., & Keller, K. L. (2006)Marketing managemetii2th ed.). New York: Prentice Hall.

Martins, J. R. (2000Branding: um manual para vocé criar, avaliar e gec&r marcas Sao Paulo:
Negocio Editora.

Montgomery, J., & Lieberman, M. (2005). compendium of brand measureménorld Advertising
Research Cente(464), 45-47.

Otto, P. (2001, July). Brand management facilitatia system dynamics approach for decision
makers Proceedings of the International System Dynamiasf€ence Atlanta, Georgia, USA,
19.

Penrose, E. T. (19590he theory of the growth of the firldew York: Wiley.

Pidd, M. (1996)Tools for thinking: modeling in management sciei@@chester: Wiley.
Pinho, J. B. (19960 poder das marca@th ed.). Sdo Paulo: Summus.

Ries, A., & Ries, L. (2004)T'he origin of branddNew York: Harper Collins Publishers Inc.

Roberts, N., Andersen, D. F., Deal, R. M., Garet,9 & Shaffer, W. A. (1983)introduction to
computer simulation: a system dynamics modelingaggih Reading, MA: Addison-Wesley.

Sampaio, R. (2002)Marcas de A a Z. Como construir marcas como usgrr@paganda para
construir marcas de sucesd®io de Janeiro: Campus.

Schultz, D. E. (2001). Getting to the heart ofhhend.Marketing Management, {8), 8-9.

Senge, P. M. (19907 he fifth discipline: the art and practice of tleatning organizationNew York:
Doubleday.

Severino, A. J. (2000Metodologia do trabalho cientifig@1th ed.). Sdo Paulo: Cortez.

Shimp, T. A. (1999).Advertising & promotion: supplemental aspects ofegnated marketing
communicationgbth ed.). Orlando: Drydren Press.

Sterman, J. D. (2000Business dynamics: system thinking and modeling tmmplex worldBoston:
McGraw-Hill.

Ventana Systems, Inc. (2004)ensim help manugVensim 5.3a.). [Software]. Harvard, MA: Autor.
Retrieved April 28, 2006, from http://www.vensimmatreedownload. html

BAR, Curitiba, v. 6, n. 2, art. 2, p. 101-117, Apune 2009 www.anpad.org.br/bar



