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Abstract

The need for mapping manufacturing flexibility development with business strategy has been suggested in the literature.  This research proposes to investigate the current practice of developing manufacturing flexibility aligned with business strategy and to empirically verify the contribution of this alignment.  We propose an integrated business strategy framework based on the literature and our observations from machine tool and machinery industries.  Using the data collected from 87 firms in Taiwan, we will then analyze and prescribe the match between various manufacturing flexibility dimensions (such as new product flexibility, product mix flexibility, product modification flexibility, volume flexibility, delivery flexibility, and service flexibility) with business strategies. Statistical results indicate that firms should develop the compatibility between business strategy and flexibility in order to improve their performance in new product introduction, net profit, and sales. 
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1. Introduction
Over the last decade manufacturing companies have faced increasing technology innovation and more competitive markets.  The constantly changing technology induces product and process innovation and shorter product life cycle, which provide customers with more choices and manufacturers with more ways to compete.  All of those changes ultimately increase competition and create new challenges to management.  To deal with a more dynamic and competitive market, manufacturing has begun to consider flexibility as a new strategic imperative (Gerwin, 1993; Suarez, Cusumano and Fine, 1995).  

Flexibility of a system is its adaptability to a changing environment.  In manufacturing, flexibility often means the ability to reconfigure resources to increase product variety and/or production and delivery speed.  Ropohi (1967) considers manufacturing flexibility as the “property of the system elements that are integrally designed and linked to each other in order to allow the adaptation of production equipment to various production tasks”.  Since then many have discussed manufacturing flexibility and confirmed the effectiveness of manufacturing flexibility as a strategic weapon (see e.g. De Toni and Tonchia, 1998).  

While there are many research issues pertaining to manufacturing flexibility, this paper specifically studies the incorporation of developing flexibility into business strategy planning as suggested by previous studies (Sethi and Sethi, 1990).  The purpose is to prescribe the alignment of manufacturing flexibility with business strategy.  We hypothesize that matching the two would improve business performance such as profit, new production introduction, and sales growth.  In summary, despite the fact that the alignment of business strategy and manufacturing flexibility has been suggested in theory, no empirical studies have thoroughly verified the impact of such compatibility on business performance.  This research intends to investigate the current practice of developing manufacturing flexibility in alignment with business strategy and thus to empirically verify the positive impact of this matching on business performance.  We first present an integrated business strategy framework based on the literature and our observations from machine tool and machinery industries.  Next, we review and summarize the theoretical relationship between various manufacturing flexibility and business strategies, followed by the research design including hypothesis and statistical methods.  Finally, statistical results and discussions are presented.  

2. Business Strategies and Manufacturing Flexibility

An integrated business strategy framework

This study proposes a new typological framework that integrates three previously suggested frameworks: Porter (1985), Makdique and Patch (1980), and Miles and Snow (1978).   Porter (1985), based on the firm’s unique competitive advantages, classifies business strategy as cost leadership, differentiation, and focus.  The problem with Porter’s classification is the absence of the "timing" factor.  Considering the trend of shorter product life cycle in business today, it is extremely important for firms to introduce new products or to adopt new technology at the right time (Stalk, 1988).  In contrast, Miles and Snow (1978) used the frequency of new product development and classified business strategy into proactive and reactive strategies.  However, a firm that has a high frequency of development of new products is not necessarily the first to introduce new products into the market.  Therefore, Miles and Snow’s framework also failed to take into consideration the "timing" factor when developing a business strategy.  Finally, Maidique and Patch (1980) classify business strategy based on the timing of the introduction of new products or the timing of adopting new technologies.  Accordingly, business strategies are classified as first mover, first follower, and late follower.  While Maidique and Patch considered the timing factor, their typology excludes a firm's competitive advantage.  A complete framework of business strategy should incorporate both dimensions of competitive advantages and timing of entry into the marketplace.

Other than reviewing previous typologies, we also conducted several field studies in Taiwan to observe business strategies used in practice (Chang 1985).  As original equipment manufacturers (OEM) for several large US companies, many Taiwan firms have built on various competitive dimensions in the market.  Our observations indicate that machine tool and machinery companies tend to establish their business strategy based on the dimensions of "time" and "competitive priorities."  Hamlin (1999) also points out that timely new product introduction is the key to succeed in this environment.  Accordingly, while several business strategy typologies have already been proposed in the literature, we propose that a typology incorporating both dimensions of time and competitive priorities fits machine tool and machinery industries better (Figure 1).

 (take in Figure 1)

This proposed framework classifies business strategy into Preemptive/First Mover, Low Cost/Follower and Differentiation/Follower.  First, the Preemptive/First Mover tends to enter the new market or adopt the new technology the earliest in order to achieve its competitive advantage.  According to Lieberman and Montgomery (1988) the preemptive or first mover usually has the advantage of proto-typicality, reputation, high consumer brand switching cost, high market share, high profit margin, etc.  On the other hand, the preemptive or first mover also has to pay for the higher risk and innovation cost which is not required by the other two strategies.  The Low Cost/Follower is a firm that has late entry to the market or has late adoption of new technology.  It usually focuses on tight cost control in order to achieve low cost production.  Finally, the Differentiated/Follower is a firm that closely watches and implements the development of new products and technologies.  Firms using this strategy usually achieve competitive advantages through re-designing existing products or implementing different sales and distribution activities.  The next section is a more detailed discussion of these three business strategies in relation to various dimensions of manufacturing flexibility.

Relationship between manufacturing flexibility and business strategies

The literature has suggested the relationship between manufacturing flexibility and strategy (Suarez et al, 1991; De Toni and Tonchia, 1998; Upton, 1994).  Based on our observation from machine tool and machinery industries in Taiwan, we chose and studied six types of flexibility at the strategic level.  Table 1 lists these six types of flexibility.  In addition, Table 1 also summarizes the theoretical relationship between business strategies and various types of flexibility.  

(take in Table 1)
First, preemptive/first mover must develop and introduce new products frequently to create entry barriers for its competitors (Conner, 1988; Robinson and Fornell, 1985).  It is also suggested that firms with this strategy should provide wide range of product options to “saturate” all possible advantages in the market (Schmalensee, 1982).  Firms must speed up the new product development process to introduce new products to the market in order to satisfy the customers’ constantly changing desire toward product features.  Katayama (1989) found that this strategy usually faces greater degree of demand uncertainties and must develop the capability of adjusting the level of production thereby responding to highly uncertain market demands.  Accordingly, preemptive/first mover should focus on the development of new product, product mix and volume flexibility dimensions.  

For firms with differentiation/follower strategy, they aim at reducing risk by using more mature technology and or introducing those products at “growth” stage of product life cycle (Hauser and Shugan, 1983; Varadarajan, 1986).  Those firms often need to modify or upgrade products originally developed by preemptive/first movers.  Two effective approaches have been suggested to develop competitive advantage for firms adopting this strategy - delivery speed and service (Slack, 1983; Porter, 1985; Silverstro, 1993).  Overall differentiation/followers are more compatible with product modification, delivery and service flexibility.  

3. Research Design 

Basic model and hypothesis


Figure 2 displays the basic research model of this study.  Based on the literature, we hypothesize that the degree of fit between manufacturing flexibility and business strategy affects the performance of a firm, including the rate of successful new product introduction, net profit, and sales growth rate.  In this study four hypotheses are tested:

H1: 
Among all the firms surveyed, their business strategies can be clustered into three categories: Preemptive/First Mover, Differentiated/Follower, and Low Cost/Follower.

H2: 
For those firms with Preemptive/First Mover business strategy, new product, product mix and volume flexibility dimensions have positive effect on business performance.

H3: 
For those firms with Differentiated/Follower business strategy, product modification, delivery and service flexibility dimensions have positive effect on their business performance.

H4: 
For firms with Low Cost/Follower business strategy, no manufacturing flexibility dimension has effect on their business performance.

(take in Figure 2)

Survey


Survey was used to collect data pertaining to the research hypotheses.  A field test of the survey instrument was conducted by meeting with manufacturing executives, vice presidents or presidents from four companies.  Many questions in this survey were designed with reference to Boston University's Manufacturing Future Project (Kim, 1996).  A copy of the questionnaire is included in Appendix.  The questionnaire includes four sections: Business Strategy, Manufacturing flexibility, Business Performance and Basic Data.  The "Business Strategy" section asked for subjective evaluations pertaining to the relative emphasis on various action programs and timely introduction of new products and new technology.  For instance, the respondents were asked to indicate the importance of product innovation to the accomplishment of their business strategy, using a seven-point scale with endpoints "Least Important" (1) and "Extremely Important (7)".  The data collected in the section were later used to identify the business strategy type. 

The "Manufacturing Flexibility" section collected data pertaining to a firm's relative competitive edge on the six dimensions of flexibility.  Respondents were asked to provide a seven-point rating of the firm's performance relative to its major competitors.  The "Business Performance" section evaluated a firm's sales performance, finance and adaptability as suggested by Walker and Ruekert (1987).  Sales performance was measured by sales growth rate.  Financial performance was measured in terms of net profit.  Adaptability indicated the ability of a firm to achieve long- term success, as measured by the rate of successful new product introductions.  Similar to the Vickery et al’s study (1997), each measure was assessed in three ways:

1. The firm's performance relative to its major competitors;

2. The firm's performance relative to its historic performance and/or company goals; and

3. The actual values. 

Finally the "Basic Data" section gathered information on the profiles of the firms.  

The survey questionnaire was sent to 283 manufacturing firms in machine tool and machinery industries in Taiwan.  The list of firms was obtained from the 1998 Taiwan 1000 Manufacturers Directory.  These two industries account for major economic activities in Taiwan.  Since most of their products are for export, they tend to develop and posses various types of manufacturing flexibility in response to the dynamic international market.  In addition, these two industries have similar market structure and they are subject to similar environmental uncertainty.  The homogeneity of the nature of their operations environment reduces the possibility of contamination from multiple industry studies and increases researcher control variance in the external environment (Ward and Duray, 2000).  Respondents to the survey were mostly plant managers in their firm.  In order to improve the response rate, we contacted plant managers of target plants by phone and by letter to generate interest and obtain approval.  As a result, 97 questionnaires were returned, a response rate of 34%.  83 were valid samples for statistical analysis.  

Non-response bias is a potential limitation of survey research, even with the relatively high response rate in this study (Lambert and Harrington, 1990).  Therefore, a test for non-response bias was performed using data collected from early and late respondents.  No difference was found among the data collected from the two groups of respondents.  Based on gross sales in Taiwanese Dollars, 59% of the samples were small to medium sized firms.  These firms had gross sales of less than 500 million Taiwanese Dollars.  Table 1 provides a summary of the descriptive statistics of these 83 samples.

(take in Table 1)

Statistical methods


There were two stages of statistical analysis.  In the first stage, we verified the validity of the proposed typology framework in Figure 1.  Cluster analysis was used to group all firms into three clusters.  Factor analysis with varimax rotation was then applied to provide insight as to which dimensions of business strategy were captured by the proposed framework.

The second statistical technique used was multiple regressions. The basic model tested the relationships between manufacturing flexibility, business strategies and business performance measures as suggested in Figure 2.  For every business strategy a regression model was developed to test the effect of manufacturing capabilities on sales growth, net profit and the successful rate of new product introduction.

4. Statistical Results 
Analysis of business strategy framework

This section discusses the statistical results pertaining to hypothesis H1 in order to test the validity of the framework proposed in Figure 1.  Factor analysis with varimax rotation was applied to see how the thirteen business strategy variables would converge.  The Bartlett test of sphericity was performed to assess the overall significance of the correlations among the strategy variables.  Table 2 presents the results of the varimax factor analysis.  Three constructs are clearly defined with high loading.  All eigenvalues from the three factors were greater than 1.0.  All standardized factor loadings were .60 or above with the majority falling above .75; thus, the loadings can be considered large (Bollen and Lennox, 1991).  The reliability of each construct was measured with Cronabach's (.  The coefficient alpha values for the three factors are 0.871, 0.901, and 0.814 respectively.  In general, all three dimensions are very clear, showing a significant relationship between those dimensions and the factor loading.  
(take in Table 2)

A summary of the three factors found in the results is follows:

Factor 1 (F1):
The first factor consists of five variables: C1 (frequency of product innovation), C2 (high pricing market), C3 (identification of company brand names), C5 (offering of high quality products) and C6 (image of superior products), all of which are associated with differentiation business strategies.  Therefore, it is referred as the factor of "product differentiation". 

Factor 2 (F2):
The second factor includes six variables: C4 (offering of products competing with price), C7 (use of low cost component parts), C9 (increase of worker productivity), C10 (efficiency of sales and distribution channels) and C11 (searching for low cost production methods).  These variables are all related to the business strategy of low cost.  Therefore, this factor can be regarded as the factor of "low cost".  

Factor 3 (F3): 
The third dimension includes two variables: C14 (timing of new technology adoption) and C13 (timing of new product introduction) and is referred as "timing of new product introduction and new technology adoption".

With these three business strategy factors we then performed cluster analysis using the SAS Fastclus procedure.  This is a non-hierarchical procedure well suited for large data sets.  Similar to Miller and Roth's study (1994), we also used the variations of k-means method in the partitioning process.  The number of clusters was determined based on Lehmann's (1979) suggestion – the number of clusters to be between n/30 and n/60.  Since the number of samples is 83, this study performs cluster analysis with two and three clusters.  The three-cluster model was selected because it gave the best R2 and pseudo-F statistic.  Table 3 summarizes the Scheffe pair-wise comparison tests of mean (centroid) differences.  The three groups are described in terms of their respective group mean scores and their relative importance in their business strategy.  The interpretations of the three groupings are predicated based on (a) the significance of difference on the cluster means of the business strategy factors at the 0.05 level or less, and (b) the relative importance of a business strategy factor within a cluster.  

(take in Table 3)

For instance, in the product differentiation factor (F1), there were significant differences between Group 1 firms (G1) and Group 2 firms (G2), Group 2 firms and Group 3 firms (G3).  The result indicates that a product differentiation strategy factor is very important if G2 firms are to achieve their competitive advantage.  Similarly, Table 3 also confirms that G3 firms focus more on low cost to achieve competitive advantage, and G1 firms should enter the new product market or use new technology earlier than G2 and G3 in order to establish customer loyalty and to achieve a competitive edge.   
In general, the three groupings can be designated as Preemptive/First Mover (G1), Differentiation/Follower strategy (G2) and Low Cost/Follower strategy (G3).  G2 firms focus on the market segment with high priced products.  Product innovation and high quality features are emphasized to establish customer loyalty and brand image.  Compared to first mover, G2 firms enter new markets or adopt new technology at the later stages of the product life cycle.  In contrast, G3 firms devote their time and resources to pursuing low cost production and fewer quality defects through the use of low cost parts, high uniformity, and efficient sales and distribution channels.  Low price is their primary competitive advantage.  G3 firms usually introduce new products or adopt new technologies at the maturity stage.  G1 firms, on the other hand, take a riskier path and achieve their competitive advantage by means of more frequent new product introduction or new technology adoption.  Similar to G2 firms, G1 firms also emphasize the differentiation of their products in the market.  Overall, the results support the first research hypothesis H1: Among all the firms surveyed, their business strategies can be clustered into three categories: Preemptive/First Mover, Differentiation/Follower, and Low Cost/Follower.
Analysis of fitting manufacturing flexibility with business strategies

        This section reports the relationship of fit between manufacturing flexibility and three different business strategies analyzed separately.  

(1) Manufacturing flexibility and Preemptive/First Mover strategy
Treating the six dimensions of manufacturing flexibility as independent variables, we tested the statistical relationship between manufacturing flexibility and three performance measures: the rate of successful new product introduction, net profit and sales growth.  Table 4 summarizes the results of the regression analysis.  
(take in Table 4)

First, the results show that the Preemptive/First Mover achieves a higher rate of successful new product introduction through new product and service flexibility.  While new product flexibility has marginal significant effect on sales growth (p = 0.08), it does not help to improve net profit.  As firms are committed to developing new products, it is possible that the huge amount of R&D investment cannot be fully recovered in the short term, which explains the insignificant effect of new product flexibility on net profit in the short term.  Perhaps a longer time frame (greater than 3 years) is necessary to examine the relationship.  

 
The results also support that both product mix and volume flexibility have a positive impact on sales growth while volume flexibility also affects net profit.  However, product mix flexibility has no significant effect on success of new product introduction and net profit performance, and volume flexibility has no effect on new product introduction.  Overall, the findings confirm our second hypothesis H2.  Namely, firms with Preemptive/First Mover strategy should invest on developing new product, product mix, and volume flexibility.

 
(2) Manufacturing flexibility and Differentiation/Follower strategy
Separate multiple regression analyses was also performed to test the third hypotheses of this study.  Table 5 summarizes the results of regression analysis pertaining to the relationship of manufacturing flexibility of Differentiated/Follower and business performance.  In most cases, the Differentiated/Follower strategy is able to achieve the higher successful rate of new product introduction, net profit, and sales growth through the flexibility in product modification and delivery.  However, results indicate that service flexibility has only marginal significant impact on sales growth.  We propose two possible explanations for this insignificance.  First, it is possible that firms do not establish product warranty policy correctly, which could cause overly high service cost and in turn, reduce net profit.  Secondly, consumers in Taiwan generally do not have the concept of paying for service after sales.  They tend to perceive the service as part of the purchase and are not willing to pay for service charges.  Overall, the income received from after-sales service is not enough to support the cost of providing service.

(take in Table 5)

In summary, the findings confirm our third hypothesis H3: the Differentiated/Follower business strategy, combined with the product modification, delivery and service, has positive effects on business performance.  

(3) Manufacturing flexibility and cost/follower strategy
Table 6 summarizes the results of regression analysis pertaining to hypotheses H4, manufacturing flexibility does not help firms with Cost/Follower strategy in regard to their business performance.  In general, the results support H4 with the exception of the impact of product mix and service flexibility on sales growth.  Our observation indicates that firms with emphasis on after sales service for overseas clients are able to achieve high degree of loyalty and thus develop long-term relationship with customers.  Ultimately, such loyalty leads to long-term stable sales.  Finally, volume flexibility has negative relationship with net profit.  Developing volume flexibility requires adjustment of resource capacity, which could be costly.   

 (take in Table 6)

5. Discussions and Conclusions  

This study investigates and maps the theoretical relationship between manufacturing flexibility and business strategy.  The premise is that flexibility is multi-dimensional, and companies should select and develop ones that are consistent with their business strategy.  Developing manufacturing flexibility and business strategy will provide firms with competitive advantages and better business performance from the aspects of successful new product introduction, net profit, and sales.  
      
In addition to confirming and mapping this theoretical relationship, this study also proposes a business strategy framework that integrates our observations in industry and previous frameworks suggested by Porter 1985), Maidique and Path (1980), and Miles and Snow (1978).  We used the data collected from machine tool and machinery industries in Taiwan to verify this proposed framework.  The results show that the business strategy adopted by those sampled high-tech firms can be classified as one of three types: Preemptive/First Mover, Cost/Follower, and Differentiation/Follower.

In general, the statistical results indicate that the compatibility of manufacturing flexibility and business strategy is necessary for a firm to achieve better performance.  These findings should serve as guidelines for firms to develop both their manufacturing flexibility and business strategy.   Specifically, firms should invest resource and time to develop manufacturing flexibility to fit into their business strategies.  

        For firms with the Preemptive/First Mover strategy new product, product mix and volume flexibility would help to improve the business performance.  However, it is important that firms are also capable of providing after-sale service solving various problems associated with new products.  Matching product modification and delivery flexibility to Differentiated/Follower business strategy improves business performance.  One finding worthy of mention is the effect of service flexibility.  It appears that service flexibility has become an “order qualifier” for firms in machine tool and machinery industries in Taiwan.  Most firms in Taiwan, due to the degree of competition in exporting, have developed service flexibility and no longer can they use this as competitive advantage.  Finally, our results suggest that Low Cost/Follower strategy firms should at least choose to develop service flexibility for long-term customer loyalty and sales growth.

The findings of this study have very important management implications.  Many researchers have observed the nature of trade-off among various manufacturing flexibility dimensions.  Given limited resources, firms must set clear priorities in investing and developing a set of manufacturing flexibility that match with their business strategy.  Alternatively, it is also necessary for firms to review existing manufacturing flexibility during the process of developing business strategy.  
The data used in this study was collected from machine tool and machinery industries in Taiwan.  It is not known how the selection of industries and geographical areas would affect this study's findings.  Since the nature of product life cycle, competitive environment, and industry structure are different from industry to industry and from country to country, future study should investigate the applicability of our findings with other industries and areas.  
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Figure 1.  An integrated business strategy framework
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Figure 2. Fitting manufacturing flexibility with business strategy
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Table 1.  Industry Composition and Size of Sample Respondents

	Industry

Statistics
	Machinery
	Machine Tool

	No. of Respondents 
	51
	32

	Avg. no. of Employees
	97
	86

	Sales (US$000,000)
	35.73
	31.59


Table 2.  Rotated factor loading for the three structural factors

	Variables
	Factor Loading  
	Cumulative Percent of 

Variance 


	Cronabach’s

(-value
	Factor

(Eigenvalue)

	
	F1
	F2
	F3
	
	
	

	C2

C3

C1

C5

C6
	0.839

0.770

0.764

0.731

0.690
	-0.228

-0.202

-0.165

-0.183

-0.210
	0.015

-0.239

0.097

-0.407

-0.402
	25.8%
	0.871
	Product

Differentiation

(6.825)

	C11

C7

C9

C10

C4
	-0.208

-0.340

-0.204

-0.367

-0.425
	0.814

0.693

0.687

0.675

0.646
	0.382

0.434

0.093

0.380

0.308
	48.7%
	0.901
	Low Cost  

(1.604)

	C14

C13
	-0.190

0.012
	0.049

0.248
	0.878

0.819
	67.7%
	0.814
	Timing …*

(1.115)

	C8

C12
	-0.408

0.016
	0.485

-0.470
	0.495

0.069
	


*Timing of new production introduction and new technology adoption 

Table 3.  The results of Scheffe’s test: Business strategy by groups

	Business strategy Factors
	Business Strategy Group

	
	Group 1
(Preemptive/First Mover strategy)

	Group 2
(Differentiated /Follower strategy)
	Group 3
(Low cost/ Follower strategy)

	Product

Differentiation

(F1)
	Low1

-0.6752
(0.892)3
(G2)4
	High
0.660
(0.626)
(G1,G3)
	Medium
-0.170
(0.998)
(G2)

	Low cost

(F2)
	Medium

-0.467
(0.075)
(G3)
	Low

-0.616
(0.701)
(G3)
	High

1.028
(0.592)
(G1,G2)

	Timing of new product/ technology

(F3)
	Early5

-0.902
(0.715)
(G2,G3)
	Late

0.463
(0.923)
(G1)
	Medium

0.220
(0.812)
(G1)

	Number of Firms
	23
	31
	29


1. The importance of this business strategy factor to each group

2. Represents cluster mean scores

3. The standard error of the estimate of the mean score

4. Represent the group numbers from which this group was significantly different at the 0.05 level.

5. The timing of new production/technology introduction 
Table 4. The Results of Regression Analysis: Preemptive/First Mover Strategy

	Manufacturing 

Flexibility
	Preemptive/First Mover Business Strategy

	
	Rate of Successful

New Product Introduced
	Net Profit Rate
	Sales Growth

	F1: New product
	+*

0.074  (0.030)
	2.334 (0.181)
	1.548  (0.086)

	F2: Product mix
	0.006  (0.876)
	2.372 (0.252)
	+*

2.934 (0.011)

	F3: Product modification
	0.004  (0.923)
	-3.541 (0.093)
	-1.976  (0.067)

	F4: Volume
	0.011  (0.726)
	4.393 (0.017)
	+*

2.358  (0.012)

	F5: Delivery 
	-0.026  (0.485)
	0.778 (0.700)
	-0.031  (0.976)

	F6: Service
	+*

0.069  (0.049)
	2.404 (0.186)
	-0.651  (0.472)

	ANOVA p-value
	0.141

Fail to reject H0
	0.042*

Reject H0
	0.013**

Reject H0

	R2
	0.418
	0.520
	0.599


1.  “+”:  positive effect;    “-“:  negative effect.

2.  The first number is the coefficient of the regression and the second number is the p value.

3.  **: p < 0.01;     *:  p < 0.05.

Table 5. The Results of Regression Analysis: Differentiated/Follower Strategy

	Manufacturing 

Flexibility
	DifferentiatedFollower Business Strategy

	
	Rate of Successful

New Product Introduced
	Net Profit Rate
	Sales Growth

	F1: New product
	0.018 (0.597)
	-1.633 (0.525)
	1.148  (0.166)

	F2: Product mix
	-0.014 (0.693)
	1.723 (0.523)
	-1.081 (0.211)

	F3: Product modification
	+*

0.068 (0.017)
	+*

6.130 (0.006)
	+**

3.460 (0.000)

	F4: Volume
	0.010 (0.713)
	0.824 (0.694)
	-0.314 (0.012)

	F5: Delivery 
	-0.058 (0.113)
	+*

6.120 (0.031)
	+*

1.791  (0.045)

	F6: Service
	0.045 (0.149)
	-0.437 (0.849)
	1.253 (0.094)

	ANOVA p-value
	0.067

Fail to reject H0
	0.027*

Reject H0
	0.000**

Reject H0

	R2
	0.366
	0.425
	0.689


1.  “+”:  positive effect;    “-“:  negative effect.

2.  The first number is the coefficient of the regression and the second number is the p value.

3.  **: p < 0.01;     *:  p < 0.05.

Table 6. The Results of Regression Analysis: Low Cost/Follower

	Manufacturing 

Flexibility
	Low Cost/Follower Business Strategy

	
	Rate of Successful

New Product Introduced
	Net Profit Rate
	Sales Growth

	F1: New product
	0.031 (0.458)
	3.146 (0.081)
	-0.121 (0.790)

	F2: Product mix
	0.009 (0.776)
	1.560 (0.232)
	+*

0.720 (0.041)

	F3: Product modification
	-0.025 (0.476)
	-1.871 (0.201)
	0.176 (0.640)

	F4: Volume
	0.041 (0.142)
	-**

-3.330 (0.007)
	0.371 (0.218)

	F5: Delivery 
	0.024 (0.432)
	-2.461 (0.061)
	0.315 (0.344)

	F6: Service
	0.060 (0.092)
	1.242 (0.392)
	+**

1.361 (0.001)

	ANOVA p-value
	0.183

Fail to reject H0
	0.033 *

Reject H0
	0.001**

Reject H0

	R2
	0.309
	0.438
	0.599


1.  “+”:  positive effect;    “-“:  negative effect.

2.  The first number is the coefficient of the regression and the second number is the p value.

3.  **: p < 0.01;     *:  p < 0.05.

Appendix: Survey Items and Scales

I. Business Strategy

Over the past three years, please indicate the importance of each of the following items in accomplishing Your business strategy? 



Least


Extremely



Important   

Important 

Var 1: 
frequency of product innovation
1             2             3             4             5             6             7

Var 2: 
high pricing market segment
1             2             3             4             5             6             7

Var 3:
offering of high quality products
1             2             3             4             5             6             7

Var 4:
offering of low price products
1             2             3             4             5             6             7

Var 5:
offering of high quality products
1             2             3             4             5             6             7

Var 6:
image of superior products
1             2             3             4             5             6             7

Var 7:
use of low cost component parts
1             2             3             4             5             6             7

Var 8:
use of common component parts
1             2             3             4             5             6             7

Var 9:
increase of worker productivity
1             2             3             4             5             6             7

Var 10:
efficiency of sales/distribution channels
1             2             3             4             5             6             7

Var 11:
implementation of low cost production
1             2             3             4             5             6             7

Compared with the company's major competitors, how early does it adopt the new production technology and introduce new products to the market? 



Early
Late

Var 12:
The timing of adopting new production


technology

1             2             3             4             5             6             7

Var 13:
The timing of introducing new products


to the market

1             2             3             4             5             6             7

II. Manufacturing Flexibility

Over the past three years, please indicate how does each of the following quality dimensions/capabilities compare with Your competitors?



Far worse


      Far better



than competitors   

than competitors

Var 1:
High quality performance


(e.g. CPU speed)

1             2             3             4             5             6             7

Var 2: 
Unique product features 
1             2             3             4             5             6             7

Var 3: 
HIgh reliability and low


frequency of breakdown
 1             2             3             4             5             6             7

Var 4: 
Low defect rate

1             2             3             4             5             6             7

Var 5: 
Speedy after-sales maintenance and service
1             2             3             4             5             6             7

Var 6: 
Appealing product appearance
1             2             3             4             5             6             7

Var 7: 
Good corporate image and high product 


quality reputation

1             2             3             4             5             6             7
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