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Abstract

Some previous researches about market response focus on the design of the product, some others focus on market and
competition, and a few researches consider politic and regulation. All of those factors affect the market response. Therefore, this
study concerns to consider all of those factors. An empirical model of market response as a function of product design, company
income, product trend, competitor’s condition, marketing effort, socio-economic condition, and political condition is developed
in this study, then a set of real case data of an automotive product are utilized to finalize and validate the model. Chi-square tests
show that the output of the model is close to the real data. The final model developed can be used to assess current condition of
the factors, to predict the future condition, and to help the decision maker in prioritizing the actions to maintain the market

response.
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1. Introduction

Non-commodity products, goods or services, have finite market life, or in other word, life cycle. The life cycle of
a product starts from the time at which the product launches to the market until it disappears from the market, and
can be divided into four stages, i.e. introduction stage, growth stage, maturity stage, and decline stage. The length of
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product life cycle varies according to type of industry, product, technology, and/or market [1, 2, 3,4, 5,6, 7, 8, 9, 10,
11]. Before the time a product enters the decline stage, new product(s) must be introduced to the market to substitute
the old product in order to maintain, or even improve, the company revenue. Thus, identifying the stage of the life
cycle is important to decide the time new product should be introduced.

The stage of the life cycle of a product could be identified from product performance, as well as its market
response. Many researchers believe that the most important factor affecting product performance is the design of the
product [12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23]. Further, reference [14] describes three factors lead to product
success, by which the gap analysis in designing a new product conducted, are social trends, economic forces, and
technological advances. Reference [15] considers regulations, policies, and design decision as the factors to find the
optimum benefit, and uses engineering performance, consumer demand, and manufacturing costs to measure the
overall performance. It also believes that the product performance is affected by demographics and product
characteristics.

Some researches about market response concern to examine the profile of market response. A model of the
growth rate of market share and sales [24] and a model of weekly seasonality of market response of 96 brands and
non-linear price effects due to historic reference prices [25] are the examples.

The most researches about market response study the impact of marketing effort to the market response [20, 22,
26, 27, 28, 29]. How new-product introductions and promotional incentives influence top-line, bottom-line, and
stock-market performance [26], and the effectiveness of volatility of marketing practices [27], are some examples.
Some other researches observe some factors related to market response and business success such as market-share,
advertising/promotion, brand strength, cost structure/model, distribution channels, customer loyalty,
product/technology differentiation, quality, price, and place [30, 31, 32, 33]. Public policy and litigation support as
the factors affecting market response are also included in some researches [34].

Market response models developed this far are some models of advertising response, for instance basic linear
model, multiplicative model, exponential attraction and multinomial logit model, Koyck and distributed lag models,
and hierarchical model [30]. A review [35] maps and evaluates twelve models that describe demand, sales, and
market share as function of price, competitor’s price, advertising expenditures, advertising expenditures of
competitor, quality measure, quality measure of competitor, and environmental variables. Other review [33]
examines some model like Ansoff Matrix model, product life cycle model, product diffusion curve model, Boston
Consulting Group Matrix model, and General Electric/McKinsey Matrix model, to develop a new model of scoring
and portfolio to assess the level of market response by measuring some factors.

Based on the factors and variables discussed, the previous researches about market response described above
could be classified into three categories, i.e. (1) the ones focus on the design of the product, (2) the ones focus on
market and competition, and (3) the ones focus on politic and regulations. Considering that all those factors have
been proven to affect market response and that they are still evaluated separately this far, this study concerns to
involve all of those factors.

An empirical model of market response as a function of design, competition, and socio-political condition is
developed in this study, then a set of real case data are utilized to finalize and validate the model. The final model
developed can be used to assess current condition of the factors, to predict the future condition of the factors, and to
help the decision maker to prioritize actions for maintaining the market response. The model developed here is
dedicated to short-life-cycle products, such as fashion products, electronics, and automotive. In this paper, the case
used is an automotive product in Indonesia which is observed during 2005 to 2012.

2. Model development
2.1. The variables

Based on observation on some virtual discussions (chats, blog comments, etc.), factors related to the design of an
automotive product in Indonesia are the design itself, the trend came from trendsetter, communication of the design
to the consumers, and the money available to do the product development. Factors relevant to competition are
marketing effort of the company and competitors’ power. Socio-politic condition can be derived into socio-
economical conditions and political condition. Thus, the complete model explain the effect of design, company
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income, trend, competitor, marketing, socio-economy, and politic as the independent variables, to market response
of an automotive product as the dependent variable. Design could be considered also as moderator variable, as it is
affected by trend, competitor, and company income. Fig. 1 shows the possible relationship among those factors.

|
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|
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Fig. 1. Variables affecting market response of an automotive product.
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Variable MARKET RESPONSE is presented by sales volume and market-share. Market-share is measured based
on all products similar to the product studied, i.e. the multi-purpose-vehicle (MPV) type.

Variable DESIGN defines the effort and the result of product design or re-design process. It is measured from the
level of product development and cost of development. The level of development includes the number of sub-system
changed and the level of changes. There are 6 sub-systems for automotive product according to US EPA [36], i.e.
engine system, transmission system, body system, break system, electrical power supply system, and electrical
distribution and control system. The level of changes is low when the change is a partial change, otherwise, it is high
when the change is a total change. Cost of development is the cost required for technology investment related to the
changes performed.

Variable COMPANY INCOME affects the DESIGN in the term of R&D budget availability. COMPANY
INCOME related to a product is presented by product sales and B/C ratio of the product development.

In automotive industry, trend includes technology implementation, physical performance like color, dimension,
type, and the other additional features. Variable TREND here is evaluated and scored based on conformity of the
design of product to the trend restrained by trendsetter.

Variable COMPETITOR means the superiority level of the product to the competitors. In the case of automotive
industry in Indonesia, the power of competition can be seen from the market-share, price, and product advantage. In
Indonesia, product advantage is mostly driven by the conformity to the trend, because the technology and
management aspect of automotive industries there, are not significantly different one to another. Hence, variable
COMPETITOR will be presented by three sub-variables, i.e. the joint competitors’ market-share, the ratio of
competitor price to product price, and the ratio of product’s conformity-to-trend to competitor’s conformity-to-trend.

Marketing effort is represented in communication with consumers and after-sales services that can be seen from
its impact. Variable MARKETING is scored based on two parameters, i.e. ratio of communication impact of product
to main competitor and the relative superiority of the after-sales service of product compared to the competitors.

Suppose that the socio-economic condition in this case is related to consumer’s buying ability, thus the variable
SOCIO-ECONOMY is calculated from gross domestic product (GDP) per capita, percentage of non-poor
population, and conditions affecting infrastucture support i.e. population density and vehicle density.

Based on the historical facts that the sales volume of most capital goods decrease significantly around a political
event like general election, variable POLITIC is involved and it is scored by judgement based on experience.

2.2. The data

Data related to the variables described above are shown in Fig. 2. This figure shows that the relationship among
the item data might be linear or non-linear. Therefore, there are three alternate models developed here.
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Fig. 2. Yearly profile of some variable-related items.
2.3. The alternate models
The first alternate model is a polynomial model as presented in (1) and (2).
D=d; +il' + ;T" + ¢,C* e
M =m; +dD° + ,T% + ¢;C* + kK* + s8° + pP” )

D, M, I, T, C, K, S, and P are the score of DESIGN, MARKET RESPONSE, COMPANY INCOME, TREND,
COMPETITOR, MARKETING, SOCIO-ECONOMY, and POLITIC, respectively. Constant d, i, k, s, and p are the
coefficient of D, I, K, S, and P, respectively. Constant d; and m, are the intercept. Constant #; and #, are the
coefficient of 7'in D function and M function, respectively, while ¢, and ¢, are the coefficient of C in D function and
M function, respectively. The 0, 1, k, 6, and 7 are the exponents of D, I, K, S, and P, respectively. The t; and 1, are
the exponents of 7 in D function and M function, respectively, while y; and y, are the exponents of C in D function
and M function, respectively.

The second alternative is a linear model as written in (3) and (4), while the third alternative is a non-linear model
as shown in (5) and (6). Constant d, and m, are the coefficient of D function and M function, respectively.

D=d; +il + ;T +c,C 3)
M =m; +dD + ;T + ¢,C + kK + sS + pP 4)
D=d; + dI'T"C” (5)
M = m; + myD°T? CPK"S°P” (6)

Using historical data of an automotive product during 2005 to 2012, every variable above is scored from 1 to 10.
The scores are calculated from the weighted average of the rating of the related sub-variables. The rating of a sub-
variable is ranged from 1 to 10, and it is converted from real data obtained from many resources. The weight of
every sub-variable is approached from the result of previous researches, correlation coefficient, survey, and/or
expert judgment. Expert judgment here means opinion from practitioner and professional in automotive, observed
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from company reports, press releases, and news. The rating and weight data are presented in Table 1, while the score

of the variables computed is shown in Table 2.

Table 1. Ratings and weights of the sub-variables.

Year M, M, D, D, D; I I, T P C C Cs K K, Si S> S3 S4
2005 92 83 100 100 83 92 84 90 100 60 38 64 30 100 18 81 97 138
2006 3.1 83 1.0 10 10 28 22 70 100 61 38 48 22 100 25 78 89 3.0
2007 33 74 2.5 33 27 2.7 1.5 7.0 7.0 5.1 4.1 48 24 100 32 75 78 41
2008 45 7.0 2.5 1.9 1.1 3.1 1.8 3.0 4.0 48 3.1 23 30 100 44 72 171 5.1
2009 28 58 1.0 1.0 1.0 23 1.2 3.0 1.0 36 32 32 24 100 52 69 7.1 6.3
2010 48 5.6 1.0 1.0 1.0 37 23 30 100 33 35 32 30 100 6.1 6.6 62 70
2011 49 50 2.5 1.9 1.1 41 25 30 100 28 26 23 1.6 100 72 63 53 78
2012 6.8 5.1 1.0 1.0 1.0 54 36 30 7.0 29 40 23 1.6 100 87 60 42 85
wi 05 05 05 02 03 05 05 1.0 1.0 04 02 05 07 04 02 03 02 03

Table 2. Score of the variables.

Year M D T C K S P

2005 8.75 9.53 8.76  9.00 580 542 527 10.00

2006 5.72 1.00 250  7.00 509 492 550 10.00

2007 5.32 2.70 2.09 7.00 4.80 5.05 5.63 7.00

2008 5.76 2.00 2.45 3.00 333 541 5.98 4.00

2009 4.30 1.00 1.69 3.00 334 500 639 1.00

2010 5.18 1.00 2.97 3.00 3.28 543 6.51 10.00

2011 4.96 2.00 3.27 3.00 2.51 4.53 6.67 10.00

2012 5.94 1.00 4.48 3.00 2.80 4.52 6.90 7.00

M\, M,, D\, D,, Ds, I, I, Cy, C,, Cs3, K1, K>, S1, S,, S5, and Sy are the rating of sales volume, market-share, number
of sub-system changed, level of product changes, cost of product development, sales, B/C of product development,
joint competitor’s market-share, price ratio of competitor to product, conformity-to-trend ratio of product to
competitor, communication impact of product to competitor, superiority of after-sales-service of product to
competitors, GDP per capita, population density, non-poor population, and vehicle density, respectively, while w; is
the weight of sub-variable i.

Using the scores available in Table 2, a procedure of linear transformation and multiple-linear regression [37] is
applied. The final form of the polynomial model is presented in (7) and (8), the linear model is shown in (9) and

(10), while the non-linear model is presented in (11) and (12).

D=-295+0.921 +0.11T"” + 0.23C'*

M =—6.46 + 5.51D"% — 9.427°% + 18.49C**" + 2.96K** — 178.6251** + 1.84P" "3

D =-366+ 0931+ 0.13T-0.58C

M=-24.09+ 0.37D - 0.98T + 3.14C + 0.70K + 2.94S + 0.06P

D =—0.62 + 0.221°8T1 %3 C!0!

M =—0.400 + 0.001DO.]9T0.6]C1.98K0.31S3451P0.07

(7
®)
€))
(10)
(In
(12)
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3. Model evaluation

The profile of the comparison between the value of the dependent variables of the three models and the real data
value are shown in Fig. 3. The result of chi-square test to evaluate the fitness of the model output to the real data and
the average percentage errors, are presented in Table 3. The critical chi-square is 14.067 (p = 0.05, df = 7).

10 10
4

D ¢ Dreal M ¢ Mreal
4 D of polynomial model | — M of polynomial model
==== D of linear model ==== Moflinear model
5 | — — D of non-linear model — — M of non-linear model
2005 2006 2007 2008 2009 2010 2011 2012 2005 2006 2007 2008 2009 2010 2011 2012
Year Year

Fig. 3. Comparison between D and M of the models with the real value of D and M.

Table 3. Chi-square test and the average percentage error.

Test on Chi-square Average error (%) Conclusion
D of polynomial model 4.644 9.10 Not significantly different
D of linear model 4.639 9.14 Not significantly different
D of non-linear model 3.029 7.27 Not significantly different
M of polynomial model 0.196 2.54 Not significantly different
M of linear model 0.020 0.80 Not significantly different
M of non-linear model 0.189 2.54 Not significantly different

4. Final model

The values resulted from the three models are not significantly different from the real data. We can arbitrarily
choose any model to apply. However, using the best fit model, the non-linear model is chosen for D function and the
linear model is chosen for M function. Thus the final model is described in (13).

M =—24.09 + 0.37(- 0.62 + 0.221°5T°7C"") — 0.98T + 3.14C + 0.70K + 2.94S + 0.06P (13)

The value of the variables could be dynamically changed by time, and the model should be dynamically re-
adjusted to be beneficial for decision making. Thus, as an integrated part of the model, the approach to be performed
in defining the rating of the sub-variable is described in Table 4. The important points should be considered in
defining the score are the possible range of the quantitative data and the criteria to judge the rating for the qualitative
data. In general, rating or score 1 is the possible minimum value of the variable and 10 is the possible maximum
value.
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Table 4. Determination of ratings and scores.

Variable Sub- Rating or score = 1 Rating or score = 10
variable
M, Possible minimum sales volume (unit) Possible maximum sales volume (unit)
M M, Possible minimum market-share (%) Possible maximum market-share (%)
D, Possible minimum number of sub-system changed Possible maximum number of sub-system changed
D D, Small changes (not important component) Total changes (important component or overall changes)
Ds Possible minimum cost of development Possible maximum cost of development
I, Possible minimum sales Possible maximum sales
! L Possible minimum B/C of development * Possible maximum B/C of development *
T - Completely not conform to trend Completely conform to trend
C Possible maximum joint market-share of competitor Possible minimum joint market-share of competitor
c (&) Possible minimum price ratio of competitor to product **  Possible maximum price ratio of competitor to product **
C Possible n.linimum of conformity-to-trend ratio of product ~ Possible njlaximum of conformity-to-trend ratio of product
to competitor *** to competitor ***
K, Possible min. ad volume ratio of product to competitor Possible max. ad volume ratio of product to competitor
K K After-sales services are rarely available After-sales services are available at every region
Si Possible minimum GDP per capita Possible maximum GDP per capita
S, The reciprocal of possible maximum population density The reciprocal of possible minimum population density
s S3 The reciprocal of possible maximum vehicle density The reciprocal of possible minimum vehicle density
S4 Possible minimum percentage of non-poor population Possible maximum percentage of non-poor population
P - Worst political condition (general election, chaos, etc.) Best political condition

* =Bis sales, C is investment cost or depreciation of investment of the product development
** =in case it is difficult to judge, use 0.5 for the minimum and 1 for the maximum
*** = in case it is difficult to judge, use 0.25 for the minimum and 1.5 for the maximum

5. Model benefit

The model developed in this study can be used to help companies to make a plan to anticipate the future market
response. A radar chart as presented in an example in Fig. 4 can be utilized to shoot the weakest factor in a planning
period so that the company can prioritize the action to maintain or improve the future market response.

In the example presented in Fig. 4, the weakest factors at year 2005 are S, K, and C. S is an external factor and the
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company could not control it. K and C are internal factors so that the company could take action to improve their
status. K can be improved for example by increasing the advertisement volume or by innovation of the method of
marketing. C can be increased by conducting product development. At year 2009, the weakest factor moves to P.
However, company can do no action because that factor is externally driven. The second weakest factor is C that can
be improved by product development action as mentioned before. The three weakest factors at year 2012 from the
most to the least weak are D, C, and T respectively. Those factors lead the company to significantly develop the
product. The trend of similar products is important to be considered in order to improve the competitive power of
the product at the next-next year.

As well as an action could not change the condition instantly, the change of the condition will not also be
happened suddenly. Thus, a continuous monitoring on the level of every factor should be performed to take the right
actions.
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Fig. 4. Status of factors affecting the market response at year 2005, 2009, and 2012.
6. Conclusion and further work opportunity

This study examines market response of an automotive product which tends to be decline from the beginning, or
in other words, a product that is in the declining stage of its life cycle. Therefore, the applicability of the result of
this study is limited to the similar case. However, the phenomena that market response can be modeled as the
function of product design, company income, product trend, competitor’s condition, marketing effort, socio-
economic condition, and political condition can be adopted as general basis to build market response model for other
product type in different life cycle stage.

Furthermore, in order to get more general model, this study could be extended to some aspects. First, the case
involved in the study could be widened to cover many type of non-commodity product. Second, the study could be
continued to covers all stages in the product life cycle.

References

[1] J.A. Rodriguez, C.J. Vidal, A Heuristic Method for the Inventory Control of Short Life-cycle Products, Ingenieria y Competitividad, 11 (1)
(2009) 37-55.

[2] E. Briano, C. Caballini, P. Giribone, R. Revetria, Using a System Dynamics Approach for Designing and Simulation of Short Life-cycle
Products Supply Chain, Proceedings of RACEA, 2010, pp. 143-149.

[3] R. Patil, B. Avittathur, J. Shah, Supply Chain Strategies Based on Recourse Model for Very Short Life Cycle Products, Int. J. Prod. Econ.,
128 (2010) 3-10.

[4] LN.Pujawan, E.R. Mahendrawathi, Supply Chain Management, 2" ed., Penerbit Guna Widya, Surabaya, 2013.

[5] N. Szozda, Analogous Forecasting of Products with a Short Life Cycle, Decision Making in Manufacturing and Services, 4 (1-2) (2010) 71-
85.

[6] X. Xianhao, S. Qizhi, Forecasting for Products with Short Life Cycle Based on Improved Bass Model, Proceedings of the 19" International
Conference on Production Research, 2010.

[7] T. Bonnefoi, Demand Forecast for Short Life Cycle Products: Zara Case Study, Thesis, MIT Sloan School of Management, Massachusetts,
2012.

[8] A.T. Timothy, Product Life Cycle and Brand Management Strategies, International Journal of Business and Management Tomorrow, 2 (2)
(2012) 1-11.

[9] I Lobel, J. Patel, G. Vulcano, J. Zhang, Optimizing Product Launches in the Presence of Strategic Consumers, Proceedings of MSOM
Conference, 2013.

[10] V.J. Prabhakar, P. Sandborn, A Model for Comparing Sourcing Strategies for Parts in Long Life Cycle Products Subject to Long-term
Supply Chain Disruptions, Int. J. of Product Lifecycle Management, 6 (3) (2013) 228-249.

[11] N. Sharma, Marketing Strategy on Different Stages PLC and Its Marketing Implications on FMCG Products, International Journal of
Marketing, Financial Services & Management Research, 2 (3) (2013) 121-136.

[12] R.G. Cooper, E.J. Kleinschmidt, An Investigation Into the New Product Process: Steps, Deficiencies, and Impact, J. Prod. Innovat. Manag.,



Yosephine Suharyanti and Alva Edy Tontowi / Procedia Manufacturing 4 (2015) 261 — 269

3 (1986) 71-85.

[13] B.J. Zirger, M.A. Maidique, A Model of New Product Development: An Empirical Test, Manage. Sci., 36 (7) (1990) 867-883.

[14] J. Cagan, C.M. Vogel, Creating Breakthrough Products: Innovation from Product Planning to Program Approval, Prentice-Hall, Inc., New
Jersey, 2002.

[15] E. Siiel, Modeling the Automobile Market Under Mixed-logit Demand Assumption, Final Report, ME 589, Department of Mechanical
Engineering, The University of Michigan at Ann Arbor, 2006.

[16] R.G. Cooper, E.J. Kleinschmidt, Winning Businesses in Product Development: The Critical Success Factors, Res. Technol. Manage. (2007)
1-15.

[17] S.L. da Silva, J.C. de Toledo, D. Jugend, G.H. de Sousa Mendes, Critical Success Factors on Product Development Management in Brazilian
Technological Based Companies, Complex Systems Concurrent Engineering, Springer-Verlag London, Ltd., 2007, pp. 739-747.

[18] S.R. Sisodiya, J.L. Johnson, Resources in NPD: An Investigation of Resource Capabilities, International Journal of Business and
Management, 9 (2) (2014) 103-113.

[19] O. Thongpravati, O., Market-driving Innovation: Understanding the Critical Success Factors at the Front End of the Development Process,
Dissertation, School of Economics, Finance and Marketing, RMIT University, 2014.

[20] M.A. Onguko, M. Ragui, The Role of Strategic Positioning on Products Performance in the Telecommunications Industry in Kenya,
International Journal of Science and Research, 3 (10) (2014) 1309-1314.

[21] M. Cortese, Co-creating Products with Customers, Dissertation, Department of Business and Management, Luiss Guido Carli, Rome, 2014.

[22] L.K. Muriira, Competitive Strategies Adopted by Insurance Companies in Kenya, Master Thesis, School of Business, University of Nairobi,
2014.

[23] C. Atanu, D. Saloni, Impact of Product Development Efforts on Product Introduction and Product Customization Abilities: Investigating the
Effects of Product Design Complexity and Product Development Order Winners, EUROMA 2014 Proceedings, 2014, pp. 1-10.

[24] H. Hruschka, Using PIMS Data to Estimate Market Share Growth and Sales Response Models, Research Memorandum No. 287, Vienna
University of Economics and Business Administration, Vienna, 1991.

[25] D. Fok, P.H. Franses, R. Paap, Seasonality and Non-linear Price Effects in Scanner-data-based Market-response Models, J. Econometrics,
138 (2007) 231-251.

[26] K. Pauwels, J. Silva-Risso, S. Srinivasan, D.M. Hanssens, New Products, Sales Promotions and Firm Value, with Application to the
Automobile Industry, J. Marketing, 68 (2004) 142-156.

[27] M. Fischer, H. Shin, D.M. Hanssens, Brand Performance Volatility from Marketing Spending, Working Paper, 2012.

[28] M.U. Hassan, S. Shaukat, M.S. Nawaz, S. Naz, Effects of Innovation Types on Firm Performance: An Empirical Study on Pakistan’s
Manufacturing Sector, Pakistan Journal of Commerce and Social Sciences, 7 (2) (2013) 243-262.

[29] M.J. Choi, J.W. Song, R.H. Choi, J.S. Choi, An Empirical Analysis on the Performance Factors of Software Firm, International Journal of
Software Engineering and Its Applications, 8 (7) (2014) 121-132.

[30] G.J. Tellis, Modeling Marketing Mix, in: The Handbook of Marketing Research, Sage Publication, Inc., California, 2006, pp. 506-522.

[31] S. Srinivasan, M. Vanhuele, K. Pauwels, K., Mind-set Metrics in Market Response Models: An Integrative Approach, J. Marketing Res.,
XLVII (2010) 672-684.

[32] A. Osterwalder, Y. Pigneur, Business Model Generation: A Handbook for Visioners, Game Changers, and Challengers, John Wiley & Sons,
Inc., New Jersey, 2010.

[33] Wright Associates Services, Marketing Targeting and Prioritisation, White Paper, 2010.

[34] D.M. Hanssens, P.S.H. Leeflang, D.R. Wittink, Market Response Models and Marketing Practice, Appl. Stoch. Model Bus., 21 (2005) 423-
434.

[35] P.S.H. Leeflang, Modeling Competitive Reaction Effects, Schmalenbach Business Review, 60 (2008) 322-358.

[36] United States Environmental Protection Agency, Light-duty Vehicle Technology Cost Analysis, Mild Hybrid and Valvetrain Technology,
EPA-420-R-11-023, 2011.

[37] J.F. Hair Jr., W.C. Black, B.J. Babin, R.E. Anderson, Multivariate Data Analysis: A Global Perspective, 7" ed., Pearson Education, Inc.,
New Jersey, 2010.

269



