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Abstract 

Today, many firms are beginning to apply delayed product differentiation strategies to 
provide mass customized products for their customers.  In the industries with higher 
uncertainty and/or higher innovation, mass customization could be a competitive marketing 
system for satisfying individual consumers’ needs.  This study spotlights the relationship 
among firms, consumers, and environmental factors regarding mass customization from two 
marketing perspectives, i.e. distribution channel and consumer behavior.  A causal model of 
the relationship is proposed to explain how firms make their decision of the degree of 
delaying product differentiation for mass customization.  This model is empirically tested 
with primary data from the Japanese automobile industry.  The results show that two 
environmental factors, uncertainty and innovation, influence consumers’ intention to purchase 
mass customized products and, in turn, firms’ intention to supply them with delayed product 
differentiation strategy.  We conclude that mass customization would have more potential 
for the future market because of increasing uncertainty and evolving innovation. 
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Abstract 
 

Today, many firms are beginning to apply delayed product differentiation 
strategies to provide mass customized products for their customers.  In the industries 
with higher uncertainty and/or higher innovation, mass customization could be a 
competitive marketing system for satisfying individual consumers� needs.  This 
study spotlights the relationship among firms, consumers, and environmental factors 
regarding mass customization from two marketing perspectives, i.e. distribution 
channel and consumer behavior.  A causal model of the relationship is proposed to 
explain how firms make their decision of the degree of delaying product 
differentiation for mass customization.  This model is empirically tested with 
primary data from the Japanese automobile industry.  The results show that two 
environmental factors, uncertainty and innovation, influence consumers� intention to 
purchase mass customized products and, in turn, firms� intention to supply them with 
delayed product differentiation strategy.  We conclude that mass customization 
would have more potential for the future market because of increasing uncertainty and 
evolving innovation. 
 
Keywords: mass customization, delayed product differentiation, postponement- 
speculation model, multiattribute model, uncertainty, innovation 
 

 

INTRODUCTION 

MC (Mass customization) is becoming an important aspect of today�s 

marketing practices.  Many firms are beginning to apply delayed product 

differentiation strategy to supply MCPs (mass customized products) for their 

customers.  In the industries with higher uncertainty and/or higher innovation, MCPs 

could be more competitive than MPPs (mass produced products) for satisfying 
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individual consumers� needs.  Although it is valuable for marketing scholars and 

practitioners to focus on the topic, MC has been rarely treated by marketing scholars. 

Regarding MC as a new issue of management science related to corporate 

organization and information technology, previous MC research has discussed various 

types of MCPs and referred to many cases (cf. Silveira, Borensten and Fogliatto 2001).  

For instance, the following cases are organized from a high level of MC to a lower 

level: customized house construction in which consumers are involved and work 

together with the developer from the very beginning (Lampel and Mintzberg 1996); 

tailor-made products for which consumers are allowed to be in involved in the 

production process in a limited scope (Eastwood 1996); personal computers for which 

consumers choose the combination of modular components at the final production 

process (Feizinger and Lee 1997); furniture and hamburgers for which consumers 

choose the combination of modular components at the distribution stage (Davis 1989); 

nuts for which consumers choose the package quantity although the products 

contained are all the same (Gilmore and Pine 1997); and furniture which consumers 

can adjust to fit their environment after purchase (Gilmore and Pine 1997).  

Some these MC researchers have advocated their own MC definitions and 

developed taxonomic studies.  These taxonomic studies include Pine�s (1993), which 

proposed three �stages of MC���embedded customization, point of delivery customi- 

zation, and modular production; Lampel and Mintzberg�s (1996), which proposed 

four �MC strategies���segmented standardization, customized standardization, 

tailored customization, and pure customization; Spira�s (1996), which proposed four 

�types of customization���customizing packaging, providing additional services, 

performing additional custom work, and assembling standard components into unique 

configu- rations; and Gilmore and Pine�s (1997), which proposed three �MC 

approaches� of adaptive, cosmetic, and collaborative customization. 

On the other hand, Kotler (1989) claimed the importance of MC based on 

marketing strategy and implied that MC enables manufacturers to provide a variety of 

products at lower prices by using innovative technology and increasing demands for 

the product variety.  He emphasized that the concept of market segmentation is too 

broad and niche strategy also no longer covers the new market.  Although MC has 

been studied mainly as an issue of organizational management and engineering 

management, it would also be a worthwhile subject for marketing researchers.  Thus, 
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MC research should be conducted in the marketing framework of exchange dealing 

with the transactional relationship among firms, consumers and environmental factors. 

This study spotlights delayed product differentiation strategy for MC in order 

for firms to provide MCPs that is influenced by two environmental factors 

(uncertainty and innovation) and consumers� purchase intention for MCPs.  In order 

to match individual consumers� needs, firms can postpone supply decision makings 

until demands are made clear.  Under higher uncertainty, consumers� purchase 

intention for MPPs might be lower because they are unlikely to match their needs.  

Meanwhile, MPPs have an advantage of lower price with economy of scale.  With 

more innovative production, distribution, and/or communication, however, firms can 

postpone product differentiation to supply MCPs at lower costs.  While the 

disadvantage of a speculative marketing system increases with market risks, the 

advantage of the system decreases with innovations.  Thus, firms could decide to 

execute delayed product differentiation strategy and supply MCPs for their customers. 

This paper is organized as follow: in the next section, we focus on two kinds 

of existing models: the multiattribute model of consumer choice and the 

postponement-speculation model of distribution channel.  By integrating the two 

models, we propose a causal model which describes why and how firms make their 

decision on the degree of delaying product differentiation for MC.  That is followed 

by a description of our methodology and empirical analysis.  We use the structural 

equation modeling with a dataset of distinctive postponed marketing system in the 

Japanese automobile industry.  We conclude with a discussion of the key results, 

limitations, and directions for further research. 

 

THEORETICAL BACKGROUND 

One advantage of MC is related to a variety of consumer preferences.  MCPs 

are ultimately differentiated products for individual consumers (Hart 1996).  That 

can be an advantage of MCPs over MPPs.  Consumers can prefer MCPs to MPPs 

because MCPs provide them with higher benefits of matching their needs.  

Nevertheless, MCPs may not be wholeheartedly welcomed by consumers, mostly due 

to costs (Park, Ono, and Endo 2005).  It is possible that consumers prefer MPPs to 

MCPs because MPPs might require them to pay less.  If firms provide a higher 

degree of product differentiation to their consumers, the price may increase because of 



    4

higher production costs.  In addition, MCPs may require higher non-monetary costs 

when consumers have to evaluate products without seeing and touching products at 

stores, when they have to explain and order products, and when they have to wait to 

receive products.  These monetary and non-monetary costs could discourage 

consumers from choosing MCPs. 

The multiattribute model of consumer choice, which has been employed from 

psychology and economics to explain product differentiation and consumer preference, 

can describe consumers� purchase decision making and firms� supply decision making 

regarding MCPs (Ono 2005).  Two figures, a and b, in Figure 1 show the different 

results regarding consumer preference.  The horizontal and vertical dimensions 

indicate two product attributes.  The positions of differentiated products are 

presented by dots plotted on the attribute space, while preferences of two consumer 

segments are indicated by indifference curves with different angles of slopes.  

Consumers would choose a product on the farthest indifference curve from the origin. 

In the figures, we added dotted lines (circular arc) on the traditional attribute 

space, which indicate the maximum combination of attributes which consumers obtain 

under a certain budget range (e.g. Lancaster 1975, 1979, 1980, 1990; Hauser and 

Simmie 1980).  Because product differentiation results in higher production cost, the 

dotted arc is closer to the origin if the degree of product differentiation is higher.  In 

figure 1a, which presents higher economy-of-scale situation, a standardized product 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 
AN ANALYSIS OF CONSUMER PREFERENCE 

BASED ON MULTIATTRIBUTE MODEL 
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or MPP provides consumers with higher utility than differentiated products.  The 

differentiated products, typically traditional craftsmanship products, may not be 

chosen because consumers should pay more; the benefit of matching their needs is not 

seen as important enough to justify the higher price.  Therefore, firms would make a 

decision of supply a MPP rather than highly differentiated products.  On the other 

hand, in figure 1b, which presents lower economy-of-scale situation, consumers 

would select one of the highly differentiated products because these products, 

typically MCPs, are close to the MPP in terms of costs, while they are superior to it in 

terms of matching individual consumers� needs.  Therefore, firms would delay 

product differentiation to provide various MCPs to their consumers. 

Finally, our analysis based on the multiattribute model of consumer choice 

provides the idea that the tradeoff between the benefits and costs of MCPs could 

determine the degree of product differentiation and, therefore, whether MCPs are 

supplied and demanded.  Figure 2 shows a causal model derived from the discussion 

above. 

 

 

 

 

 

 

 

 

 

 

 

Addition to the research field of consumer behavior, we can apply a model 

from the field of distribution channel.  While we treated MCPs as extremely 

differentiated products in the multiattribute model of consumer choice, another 

important aspect of MCPs is that they are made-to-order products.  In highly 

postponed marketing system, in which firms decide to delay product differentiation 

toward the time when consumers� needs occur in order to match their products to 

various unpredictable needs.  Delayed product differentiation has been treated in the 

postponement-speculation model. 
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Figure 2 
CAUSAL MODEL DERIVED FROM MULTIATTRIBUTE MODEL 
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Alderson (1950, 1957) and Bucklin (1965) have discussed postponement and 

speculation in supplying and buying products.  Alderson claimed that the efficiency 

of marketing system in bridging a variety of discrepancies between production and 

consumption is accomplished by postponement, which can be defined as delayed 

product differentiation and/or ordering after the time when consumers� needs occur.  

Then, Bucklin limited his analysis to the postponement of ordering point, and 

proposed the opposite concept of postponement: speculation, which can be defined as 

ordering before consumers� needs occur.  

Nowadays, the discussions of postponement and speculation have been 

developed by management scientists rather than by marketing scholars (Lee, 

Billington and Carter 1993).  And some management scientists suggest a key of MC 

is postponement of the point at which products are differentiated for matching 

individual consumers� needs as possible (Kotha 1995; Lampel and Mintzberg 1996; 

Feitzinger and Lee 1997).  As means of delaying product differentiation, Lee and 

Tang (1997) pointed out three kinds of product/process redesigns; standardization of 

components, modular design, and process restructuring (postponement of operations 

and reversal of operations).  These approaches enable firms to delay the point at 

which the products assume their unique attributes (Aviv and Federgruen 2001). 

Figure 3 is described based on Bucklin�s postponement-speculation model.  

Unlike Bucklin�s model on ordering between manufacturers and distributors, this  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 
AN ANALYSIS OF POSTPONEMENT OF PRODUCT DIFFERENTIATION 

BASED ON POSTPONEMENT-SPECULATION MODEL 
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model depicts the tradeoff between postponement and speculation on product 

differentiation, and the players in the model are a firm and a consumer.  The vertical 

line indicates average cost per unit, and the horizontal line shows the degree of 

postponement.  In this discussion, postponement means to delay product 

differentiation after the time when the consumer�s need occurs.  On the other hand, 

speculation means to differentiate the products earlier before the consumer�s needs 

occur.  In the figures, the average cost curve of the firm is drawn as an increasing 

curve, because rapid production and delivery are necessary when the product 

differentiation is delayed.  On the other hand, the average cost curve of the consumer 

is drawn downward because postponement of product differentiation enables products 

to match the consumer�s needs and decreases the psychological costs of consuming an 

unmatched product.  Now, the optimal degree of postponement of product differ- 

entiation is indicated by point E* in which vertical sum of the firm�s and consumer�s 

average costs is minimized (see Figure 3a). 

The optimal point, E*, might vary when environmental factors shift the cost 

functions (cf. Takashima 1994).  In Figure 3b, two kinds of environmental factors 

reinforce postponement of product differentiation.  First, uncertainty of demand 

could shift the cost curve of the consumer upward, because the consumer perceives 

higher risk that products supplied by the firm does not match his need.  Second, 

innovations of production, distribution, and/or communication could shift down the 

cost curve of the firm, because the innovations result in shorter lead-time and smaller 

lot production.  As a result of increasing uncertainty and/or innovation, the optimal 

point, in which the joint cost is minimized, would shift from E* to E** in Figure 3b.  

The postponement of product differentiation and, therefore, supply of MCPs would be 

facilitated. 
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Finally, our analysis based on postponement-speculation model of distribution 

channel provides the idea that the environmental factors (i.e. uncertainty and 

innovation) have impacts on firms� decision to delay product differentiation and, 

therefore, whether MCPs are supplied and demanded or not.  Figure 4 shows a 

causal model derived from the discussion above. 

 

CAUSAL MODEL 

As discussed in the previous section, there are two potential approaches in 

marketing perspective: (1) the multiattribute model, which can be employed for the 

analysis of a consumer�s choice between MCPs and MPPs, and (2) the postponement- 

speculation model, which can be employed for the analysis of a firm�s choice between 

postponement of product differentiation (related to MCPs) and speculation of product 

differentiation (related to MPPs).  While the former model implies that firms� 

decision might be determined by consumer preference, the latter suggests it might be 

determined by the environmental factors (i.e. uncertainty and innovation).  As 

discussed below, the environmental factors in the real world may effect directly on 

whether MCPs can be needed by consumers and, in turn, effect indirectly on firms� 

decision to supply MCPs with delayed product differentiation strategy.  In the rest of 

this section, we integrate two models derived from the previous section (Figure 2 and 

4) in order to develop a comprehensive causal model including the relationship among 

firms, consumers, and environmental factors. 

Uncertainty is one of the most important environmental factors for the 

postponement-speculation model of distribution channel.  Under the rapidly 

changing consumer preferences and competitive environment, MPPs may leave 

unsold due to the lack of matching individual consumers� needs.  In contrast, MCPs 

would enable consumers to receive better benefits by matching individual consumers� 

needs.  Firms could be more likely to perceive the benefits of MCPs for consumers 

when they face higher level of uncertainty in consumer demand.  

Hypothesis 1: Uncertainty positively influences Consumers� MCP benefits of match- 

ing their needs. 

 

Innovation is another important environmental factor for the postponement- 

speculation model of distribution channel.  In Bucklin�s model, which focused only 
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on ordering, postponed marketing systems require higher costs for delivering products 

quickly, and these costs could be reduced by logistic innovation.  In our model, 

which focuses on product differentiation, various innovations would help reduce 

postponement costs.  For example, innovations in product design and production 

have changed the product architecture into assembling modules, and made substantial 

contribution to provide MCPs at lower costs and deliver them to consumers quickly.  

Also, innovations in communication tools have helped consumers to evaluate the 

MCPs and order them easily.  Without these innovations, MCPs could compel 

consumers to pay higher price or burden them with additional efforts and 

psychological costs.  Firms might find monetary and non-monetary costs of MCPs 

for consumers become lower and closer to that of MPPs with these innovations. 

Hypothesis 2: Innovation negatively influences Consumers� MCP monetary costs. 

Hypothesis 3: Innovation negatively influences Consumers� MCP non-monetary 

costs. 

 

According to the multiattribute model of consumer choice, which product a 

consumer prefers depends on which product includes more attributes that meet the 

consumers� needs.  MPPs may not match individual consumers� needs, partly 

because they neglect niche markets for economy of scale, and partly because they are 

speculatively stocked before ordering.  In contrast, MCPs have more opportunities to 

match individual consumers� needs than MPPs because they are produced or 

assembled after ordering.  If firms perceive that the benefits of MCPs for consumers 

are more remarkable, they might evaluate that consumers� intention to purchase 

MCPs would be higher. 

Hypothesis 4: Consumers� MCP benefits of matching their needs positively influence 

Consumers� intention to purchase MCPs. 

 

While MCPs have a lot of favorable attributes that meet individual consumers� 

needs, they have higher prices because of small lot production and made-to-order 

nature of the products.  Compared to traditional made-to-order productions (i.e. 

craftsmanship), MC system can supply products effectively at lower costs based on 

innovative technologies.  However, compared to MP, the cost of MC may be still 

higher.  Assuming competitive markets, the higher supply costs for firms would 

reflect on higher costs which are paid by consumers.  If firms perceive that the 
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monetary costs of MCPs for consumers are more remarkable, they might evaluate that 

consumers� intention to purchase MCPs would be lower. 

Hypothesis 5: Consumers� MCP monetary costs negatively influence Consumers� in- 

tention to purchase MCPs. 

 

Non-monetary costs are also the factors which discourage consumers� 

intention to purchase MCPs.  Because MCPs are made-to-order products, consumers 

cannot touch the product before it is manufactured and delivered.  They have to 

make their purchase decision when ordering the MCPs based on pictures or 

prototypes.  Plus, when ordering, consumers have to clearly and precisely 

communicate with firms which attributes are required to satisfy their needs.  

Moreover, they have to endure a waiting time until they receive their products.  If 

firms perceive that the non-monetary costs of MCPs are more remarkable, they might 

evaluate that consumers� intention to purchase MCPs would be lower. 

Hypothesis 6: Consumers� MCP non-monetary costs negatively influence Consum- 

ers� intention to purchase MCPs. 

 

Consumers� intention to purchase MCPs would inevitably result in firms� 

intention to provide MCPs rather than MPPs.  When consumers prefer MCPs to 

MPPs, firms would supply them with delayed product differentiation strategy. If the 

consumers� intention to purchase MCPs is much higher, firms would increase the 

degree of delayed product differentiation to achieve a higher level of matching 

individual consumers� needs without concerns regarding monetary/non-monetary 

costs. 

Hypothesis 7: Consumers� intention to purchase MCP positively influences Firm�s 

intention to delay product differentiation. 

 

METHODOLOGY 

In the previous sections, we have discussed the relationship among firms, 

consumers, and environmental factors regarding mass customization from two 

marketing perspectives.  A causal model of Figure 5 summarizes the proposed 

hypotheses.  In the following sections, we test our model empirically by using a 

primary dataset on perception of MC product managers regarding their environmental  
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factors, their customers� preferences, and their own intention of delayed product 

differentiation for MC. 

Among many industries in many countries in which we can find distinctive 

MC systems, we focused on the Japanese automobile industry.  In most countries, 

including the United States, automobile industries are characterized by speculative 

marketing system.  Manufactures usually produce higher numbers of cars with 

economy of scale, and dealers sell cars which are produced and bought in on 

speculation.  Consumers shop around the show rooms, talk with sales personnel, and 

purchase a particular car in stock.  There exist no advanced MCPs.  In contrast, the 

Japanese automobile industry is characterized by postponed marketing system.  Sales 

personnel explain to each customer how they can provide custom-built cars.  

Customers order their car in any combination of options (e.g. engine type, exterior 

and interior color, and audio equipment).  Once sales personnel get an order, they 

provide the manufacturer with the order information.  The manufacturer delays 

product differentiation as much as possible, because they have to match their products 

with thousands of needs of their customers.  Most cars on the production line are 

already owned by the customers in the Japanese automobile factories and each of the 

cars is different from the others regarding their various options.  Manufacturers 

realize lower production costs by mutual components and delayed product 

differentiation.  More interestingly, not only manufacturers but also dealers in Japan 

produce customized products.  They add or change a lot of parts from small 

accessories (e.g. seat covers and mud guards) to large equipment (e.g. navigation 

Figure 5 
PROPOSED CAUSAL MODEL 
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system and sports spoilers) for their customers in their own small factory (which can 

be used not only for customization, but for repair and safety tests).  These parts, 

called dealer options, are originally produced by manufacturers.  Manufacturers 

provide the parts for dealers and ask them to assemble the parts to realize higher level 

of MC. 

We collected primary data from branch managers of auto dealers in Japan.  

We used a Japanese database, Diamond Kaisha Yoran (Diamond Census of Japanese 

Firms), to obtain the mailing addresses of 2,131 branches of Japanese auto dealers.  

And we mailed the questionnaires to all of the branches.  Respondents were key 

persons who work in ordering and providing MCPs for their customers and are 

committed to information processing and strategy planning for the MC system.  

Before mailing the questionnaires, we checked whether the branch managers who are 

asked to be respondents were key informants, and if not, we asked the branch to 

nominate an alternative for the respondent.  A few firms answered that the key 

informant was not the branch manager but someone in headquarters.  We mailed 

questionnaires to 2,095 branches or headquarters: 345 questionnaires were returned (a 

16.5% respondent rate), and 293 questionnaires are useable for the analysis (a 14.0% 

valid respondent rate). 

The questionnaire is designed for the structural equation modeling (SEM).  In 

this research, the SEM fit the psychological process of branch managers who perceive 

the environmental factors, infer the level of consumer preference of MCPs under the 

perceived environment, and form intention of whether they should delay product 

differentiation to provide MCPs.  The SEM needs multiple scaling.  We prepared 

and examined some measurements for each construct (see Appendix).  Confirmatory 

factor analysis techniques are used to estimate a measurement model.  The overall 

chi-square for the measurement model is 289.35 (p < .01), and the model has 150 

degrees of freedom.  The goodness of fit index (GFI) and GFI adjusted by the degree 

of freedom (AGFI) are .91 and .88, respectively.  Although AGFI is slightly less 

than the recommended level of up to .9 (Bagozzi and Yi 1988), this could be due to 

the sample size of less than 300.  In this case, a useful index is the root mean square 

error of approximation (RMSEA), a parsimony measure that accounts for potential 

artificial inflation due to the estimation of many parameters.  Values of .08 and 

below are indicative of a satisfactory fit of the model (Steiger 1980; Jap 1999).  The 

RMSEA for the measurement model is .06, which indicates a close fit of the data to 
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the model.  All the factor loadings and measurement errors are in acceptable ranges 

and significant at 1% level, which provides evidence of convergent validity.  

Discriminant validity among the constructs is examined stringently using the 

procedure recommended by Fornell and Larcker (1981).  Every pair of constructs 

passes this test. 

 

RESULTS 

The structural model in Figure 5 is estimated using maximum likelihood of the 

CALIS Procedure in SAS/STAT 9.1.  The solution is optimal and the results are 

summarized in Table 1.  The overall chi-square for the model is 348.70 (p < .01), 

and the model has 190 degrees of freedom.  The GFI and AGFI for the measurement 

model are .90 and .86, respectively.  Although AGFI is slightly less than the 

recommended level, this again could be due to the sample size.  The RMSEA is .06, 

which indicates a close fit of the data to the model.  All parameter estimates of 

structural and measurement equations have signs which we hypothesized and are at a 

satisfactory significant level of at least 5%. 

Uncertainty has a significant positive effect on Customers� MCP benefits of 

matching their needs (γ11 = .24, t = 4.23, p < .01).  The result supports Hypothesis 1 

that in an environment in which consumer demands are uncertain, MCPs with 

postponement of product differentiation are more likely to match individual 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect Estimate 

H1   Uncertainty => Consumers� MCP Benefits of Matching Their Needs [γ11 (+)]    .239  (t=  4.23)**

H2   Innovation => Consumers� MCP Monetary Cost [γ22 (�)]     �.044  (t= �1.98)* 

H3   Innovation => Consumers� MCP Non-monetary Cost [γ32 (�)]     �.366  (t= �4.61)** 

H4   Consumers� MCP Benefits of Matching Their Needs => Consumers Intention to Purchase MCPs [β41 (+)]  .748  (t=  8.51)**

H5   Consumers� MCP Monetary Cost => Consumers� Intention to Purchase MCPs [β42 (�)]  �.483  (t= �2.41)* 

H6   Consumers� MCP Non-monetary Cost => Consumers� Intention to Purchase MCPs [β43 (�)]  �.100  (t= -2.33)* 

H7   Consumers� Intention to Purchase MCPs => Firms� Intention to Delay Product Differentiation [β54 (+)]  .911  (t= 13.37)** 

Notes: ** significant at 1% level, * significant at 5% level. χ2 = 348.71 (161 degree of freedom), p < 0; Goodness of 
Fit Index = .90; the Adjusted GFI = .86; and the Root Mean Square Error of Approximation = .06 

Table 1 
STRUCTURAL MODEL ESTIMATION RESULTS 
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consumers� needs, while MPPs with speculation of product differentiation are 

unlikely to do so.  Innovation has significant negative effects on both Consumers� 

MCP monetary and non-monetary costs (γ22 = �.04, t = �1.98, p < .05 and γ32 = �.37, 

t= �4.61, p < .01, respectively).  The results support Hypotheses 2 and 3 that under 

the environment in which innovation progresses so that it is easier for MCPs to be 

supplied, prices of those products are lower and consumer efforts to obtain the 

products are more unlikely to be required.  Comparing the parameter estimates and t 

values between them, firms perceive that the effects of innovation on non-monetary 

costs for customers are higher than that on monetary costs. 

Consumers� intention to purchase MCPs is associated positively with 

Consumers� MCP benefits of matching their needs (β41 = .75, t = 8.51, p < .01), and 

negatively with Consumers MCP monetary/non-monetary costs (β42 = �.48, t = �2.41, 

p < .05 and β43 = �.10, t = �2.33, p <.05, respectively).  The results support Hypoth- 

eses 4, 5, and 6 that firms infer customers to be more likely to form purchase intention 

for MCPs when these products match their needs, have lower price, and/or require 

lower effort to order.  In our analysis, the three attributes have different magnitudes 

of influence.  That is, MCP benefit of matching individual consumers� needs has the 

highest effect on consumers� intention to purchase MCPs, while MCP monetary and 

non-monetary costs have fewer effects.  It implies that firms perceive that consumers 

are more likely to make a decision of purchasing MCPs based on the benefits rather 

than the costs. 

Finally, Consumers� intention to purchase MCPs has a significant and positive 

effect with a higher magnitude on Firms� intention to delay product differentiation 

(β54 = .91, t = 13.37, p < .01).  The result supports Hypothesis 7 that firms want to 

delay product differentiation for supplying MC, if they judge their customers prefer 

MCPs.  Although delayed product differentiation strategy does not necessarily mean 

made-to-order strategy, and is not sufficient and necessary for supplying MCPs, the 

results suggests that firms might regard the strategy as important for MC system. 

 

DISCUSSION 

Today, many firms are beginning to apply delayed product differentiation 

strategy to supply MCPs for their customers.  In the industries with higher 
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uncertainty and/or higher innovation, MC could be a competitive marketing system 

for satisfying individual consumers� needs.  Although it is valuable for marketing 

scholars and practitioners to focus on the topic, MC system�and delayed product 

differentiation strategy�has been rarely treated by marketing scholars.  In this study, 

we applied two existing marketing models, the multiattribute model of consumer 

choice and the postponement-speculation model of distribution channel, to propose a 

causal model of relationship among firms, consumers, and environmental factors.  

The model was empirically tested using the structural equation modeling technique 

with a primary dataset of distinctive MC system in automobile industry in Japan. 

The results suggested why and how firms decide to execute delayed product 

differentiation strategy for MC.  We found two environmental factors, uncertainty 

and innovation, might affect firms� perceptions of consumers� MCP preference and, in 

turn, firms� intention to supply MCPs with delayed product differentiation strategy.  

When they feel they are operating under higher uncertainty and/or higher innovation, 

firms are more likely to delay product differentiation for MC.  In contrast, with 

lower uncertainty and innovation, firms are more unlikely to delay product 

differentiation for MC because consumers prefer MPPs to MCPs.  This implies that 

the MC system to match individual consumers� needs is not always successful and its 

success depends on consumer characteristics and environmental factors.  However, 

current markets are becoming more uncertain than before.  At the same time, 

varieties of technologies related to efficiency of production and speed of delivery has 

been dramatically evolving every day.  As a result, these innovations would reduce 

monetary and non-monetary costs for consumers and facilitate supply and demand of 

MCPs.  Therefore, our study indicated that MCPs are more potential for both 

consumers and firms by the two environmental factors. 

There are a few limitations to consider with regard to our model.  First, as 

mentioned by previous MC researchers, there are various kinds of MC which we 

should apparently describe in the model.  Second, there also exist various kinds of 

delayed product differentiation strategies which we should examine.  Third, the 

study treated only two environmental factors as reinforcers of delayed product 

differentiation strategy for MC.  It may be valuable to examine the other factors 

which affect supply and demand of MCPs. 

There are several important research directions that could follow from this 

work.  We analyzed distinctive MC system in Japanese automobile industry with a 
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dataset on perceptions and intentions of auto dealers.  It may be interesting if we can 

collect and analyze data from automobile consumers in Japan and/or data from the 

U.S. auto dealers and consumers.  Another research direction might involve 

development of the decision making model.  While we developed a causal model on 

relationship among firms, consumers, and environmental factors, the existing models, 

i.e. the multiattribute model of consumer choice and the postponement- speculation 

model of distribution, are somewhat mathematical models.  Future research could 

develop mathematical models so that we can examine optimum points of decision 

making. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 
SCALE ITEMS 

 
ξ1: Uncertainty (Degree to which the auto dealer perceive consumers� needs are uncertain.) (α = .60) 
   X1: Variety of consumers� needs (.87), X2: Diversification of consumers� needs (.87), 
   X3: Risk of unsold goods (.79) 
ξ2: Innovation (Degree to which the auto dealer perceive innovation is available to provide MCPs) (α = .87) 
   X4: Level of innovations related to consumers (.90), X5: Level of innovations related to sales personnel (.91), 
   X6: Level of innovations related to sales promotion (.78) 
η1: Consumers� MCP Benefits of Matching Their Needs (perceived by the auto dealer) (α = .68) 
   X7: Degree of matching needs (.77), X8: Degree of matching needs�an alternative question (.86), 
   X9: Degree of importance of matching needs for consumers (.79) 
η2: Consumers� MCP Monetary Cost (perceived by the auto dealer) (α = .58) 
   X10: Difference of price between MCPs and MPPs (.69),  
   X11: Difference of price between MCPs and MPPs�an alternative question (.74), 
   X12: Negative value of higher price of MCPs for consumers (.85) 
η3: Consumers� MCP Non-monetary Cost (perceived by the auto dealer) (α = .69) 
   X13: Additional amounts of information processing on MCPs compared to MPPs (.86),  
   X14: Additional amounts of information processing on MCPs compared to MPPs �an alternative question (.86), 
   X15: Negative value of higher information processing of MCPs for consumers (.78) 
η4: Consumers� Intention to Purchase MCPs (perceived by the auto dealer) (α = .77) 
   X16: Expectancy for associations between MCPs and purchase intention (.88),  
   X17: Expectancy for associations between MCPs and sales (.88), 
   X18: Expectancy for associations between MCPs and consumers loyalty (.83) 
η4: Firms� Intention to Delay Product Differentiation (α = .74) 
   X19: Willingness to conduct delayed product differentiation strategy (.85),  
   X20: Sense of duty to conduct delayed product differentiation strategy (.85) 

Notes: All parameters are significant at 1% level. χ2 = 289.35 (150 degree of freedom), p < 0; Goodness of Fit 
Index = .91; the Adjusted GFI = .88; and the Root Mean Square Error of Approximation = .06 
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