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Chapter 3：Research Methodology 

     In this chapter, I discussed research method applied in this research, including 

sample firm selection, data collection, questionnaire design, variables definition and 

measurement instrument, and finally analysis techniques. 

3.1   Sample Firm Selection 

     This research targeted on publicly-listed companies except electronic product 

distribution companies in the Taiwan information technology (IT) industry. The scope 

of the IT industry is based on T.S.E.C. (Taiwan Stock Exchange Corporation) which 

includes semiconductor, information service, electronic parts/components, computers 

and peripheral equipment etc, and there are totally 972 companies. After excluding 57 

electronic non-manufacturing companies, 915 companies are in the sampling pool for 

this study.  

There are three reasons I chose the IT industry as research scope. First of all, 

IT products mostly have the short product life cycle which may help to observe the 

technology change trends. The second reason is that the IT industry is a relatively 

well-developed industry in Taiwan. Thus it may help us to collect data. Last Finally, 

the IT industry includes several technologies addressed by Christensen, which helps 

us to compare my results with his results such as disk drive, computer sector etc. 
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3.2   Data Collection 

This research collected data from two major approaches. The financial 

performance information was collected via both from financial reports provided by 

T.S.E.C. (Taiwan Stock Exchange Corporation) and our questionnaire survey. 

Disruptiveness degree and other independent variable were collected by the 

questionnaire survey from sample companies.  

 

3.3   Working Definition and Research Variable Measurement  

3.3.1 Company's Disruptiveness (DRT) 

According to discussion in Section 2.2, a company's disruptiveness was 

measured by six indicators. Each indicator was measured with six-point Likert scale 

from strongly disagree to strongly agree, rating from 1 to 6. The six indicators 

included: 

(1) The price of product designed by disruptive technology is lower than one designed 

by on incumbent technology. 

(2) The product performance of product designed by disruptive technology is lower 

than one designed by incumbent technology. 

(3) The product feature or function of product designed by disruptive technology is 

simpler than one designed by incumbent technology. 
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(4) Targeted market targets on those late adopters of product. 

(5) Products are accepted by lower-end customers or non-customers from the original 

markets. 

(6) Products designed by disruptive innovation have been accepted by mainstream 

customers after sustaining innovation improved the performance. 

The questions were therefore asked as following: 

(1) The price of your company’s product is cheaper than other company’s similar 

products in the market in the past five years. 

(2) The performance of your company’s product is lower than other company’s 

similar products in the market in the past five years. 

 (3) The feature of your company’s product is less complex than other company’s 

similar products in the market in the past five years. 

(4) The product of your company launched in the past five years mostly targeted on 

customers preferring mature technology. 

(5) The product of your company launched in the past five years attracted customers 

who had not used this product before. 

(6) The product of your company launched in the past five years satisfied mainstream 

customers after improvement for a period of time. 
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3.3.2 The Accuracy of Company Investment Decision on NPD Project (IDA) 

This variable was measured by two sections of scenario questions. In the first 

scenario, the questionnaire described a product development investment decision 

scenario and let respondents make their investment decision based on their practice. 

The first scenario was described below: 

“There is a new market investment opportunity which fits the strategic goal of 

your company. However, the market will grow up and become big enough to 

contribute to the revenue and profit to your company. When will you invest in this 

market? Please answer below question according to your personal experience: 

(1) in one year (2) one to two years (3) two to three years (4) three to four years (5) 

four to five years (6) more than five years.”  

The second scenario was described as following:  

“There is a new market investment opportunity. However the future of the 

market is not able to be accurate predicted. Please answer the following questions 

according to your personal experience: 

(1) When “revenue” is not predictable specifically, your company is still willing to 

invest? 

(2) When “profit” is not predictable specifically, your company is still willing to 

invest? 
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(3) When “cost” is not predictable specifically, your company is still willing to invest? 

(4) When “risk” is not predictable specifically, your company is still willing to 

invest?” 

In the second scenario questions, each variable was six-point Likert scale 

from strongly disagree to strongly agree, rating from 1 to 6. 

 

3.3.3 Industrial Sustaining Innovation Rate (ISIR) 

      This variable was measured by the five sustaining innovation degrees (Heany, 

1983) mentioned in Chapter 2. Each variable was six-point Likert scale from strongly 

disagree to strongly agree, rating from 1 to 6. Questions were listed as following: 

(1) There is much “style change” innovation in your industry in the past five years. 

(2) There is much “product line extension” innovation in your industry in the past five 

years. 

(3) There is much “product improvement” innovation in your industry in the past five 

years. 

(4) There is much “product and process improvement” innovation in your industry in 

the past five years. 

(5) There are many “new companies with new products and new processes” entered 

your industry in the past five years. 
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3.3.4 Firm Size (FS) 

There are several ways to measure firm size in previous studies (Amato and 

Wilder, 1985; Hall and Weiss, 1967; Wen and Bullard, 2008), for example, total 

number of employees (Wen and Bullard, 2008), value of each responding company’s 

shipments in surveying year (Wen and Bullard, 2008), the average total asset holding 

of each asset size class (Amato and Wilder, 1985), and the reciprocal of the logarithm 

to the base ten of total year-end assets expressed in thousands of dollars (Hall and 

Weiss, 1967). Since the financial performance is dependent variable, this research 

avoided using financial related data as measurement for firm size. Thus, this research 

measured firm size with the number of total employees of the sample companies. 

 

3.3.5 Performance 

According to the discussion in Section 2.3.1, innovation performance can be 

measured by specific innovation output (Griffin, 1997; Rafael and Ricardo, 2006; 

Tidd et al., 2003; Wheelwright and Clark, 1992) or by financial performance 

(Christensen, 1997; Coe, 1982; Salavou, 2002; Shapiro, 2006; Souder and Sherman, 

1994; Zahra and Das, 1997). Since innovation performance is the dependent variable 

in this research, it would be better if the performance measurement suited for both 

independent variables, disruptive innovation and firm size. Moreover, disruptive 
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innovation performance was measured by revenue in the previous research 

(Christensen, 1997). This research then used firm financial performance as the 

measurement. Furthermore, as mentioned in Section 2.3.1, it would be more specific 

to measure innovation performance if take time-lagged issue into consideration (Coe, 

1982). 

Thus, this research measured firm financial performance with the revenue in 

2007 when measured a company's disruptiveness with data of past five years. 

Moreover, to avoid the variety of product line of sampling companies, this research 

only took revenues from the major product of each sampling company into 

consideration by the questionnaire. 

 

3.4   Analysis Techniques 

This research analyzed data with SPSS version 10.0.7. The methodology is 

listed as following sections. 

3.4.1 Descriptive statistics 

This research first conducted background analysis of respondents. The purpose 

was to understand respondents’ position and experience in the industry in order to 

verify whether their answer were creditable. 

This research also measured central of tendency by measuring means of each 
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composite variable as well as measured measures of spread by measuring standard 

deviation (Cooper and Schindler, 2003). 

3.4.2 Correlation Analysis  

The Pearson correlation coefficient varies over a range of +1 through 0 to -1. 

Correlation coefficient reveals the magnitude and direction of relationships. The 

magnitude is the degree to which variables move in unison or opposition. The 

coefficient sign shows the direction of size but says nothing about size (Cooper and 

Schindler, 2003). This research used Pearson correlation to analyze association for all 

the variables in order to understand their relationships of both direction and size of 

each variable. 

 

3.4.3  Factor analysis 

      Factor analysis is “linear combination (variate) of the original variables. 

Factors also represent the underlying dimensions (constructs) that summarize or 

account for the original set of observed variables (Joseph, William, Barry, Rolph and 

Ronald, 2006)”. Moreover, factor analysis is one of the best solution for validity 

analysis (Lin, 2006). Therefore, this research analyzed validity of variable data 

collected by questionnaire by factor analysis.  
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3.4.4  Regression analysis  

    “Multiple regression analysis is a statistical technique that can be used to 

analyze the relationship between a single dependent (criterion) variable and several 

independent (predictor) variables (Joseph et al., 2006)”. The purpose of this research 

was to measure how industrial sustaining innovation rate and the accuracy of 

company investment decision on NPD project can influence a company's 

disruptiveness, as well as to measure how a company's disruptiveness influences firm 

financial performance. Thus, this research employed regression analysis to verify the 

developed hypotheses.  

 

3.5   Questionnaire Survey 

Variable measurement design and questionnaire content had been explained and 

described in Section 3.1. Section 3.3 further described questionnaire design process. 

The pre-test questionnaire was sent to 40 companies out of 915 firms in mid-January 

2008, and then were collected and analyzed in mid-February in 2008. After some 

modifications of the questionnaire based on the feedback from the pre-test suvey, the 

final version of questionnaire was sent to the 915 sample firms by mid-March in 2008. 

Respondents were selected as top managers or senior managers in the companies. 

From 915 firms, I received 73 respondents. After deleted several invalid response, 54 
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valid questionnaires were used for testing Hypothesis 1 and Hypothesis 2, making 

responding rate 5.9% while 63 valid questionnaires were used for testing Hypothesis 

3 to 5, making responding rate 6.9%. Considered the confidential content of surveyed 

companies, survey results were presented anonymously. Figure 3.1 showed the 

questionnaire design process.  

Figure 3.1 Questionnaire Design Process 

The questionnaire included four parts： 

(1) The first part was the background of the company and the respondent including: 

position of the respondent, years the respondent served at the company, employee 

Literature Review 

Questionnaire Development 

Define Research Variables 

Questionnaire Pilot Round Test 

Questionnaire Survey 
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number, revenue from the major product in 2007. 

(2) The second part was for measuring a company's disruptiveness. In this part, this 

research listed six major factors of disruptive innovation as described in Section 

3.3.1. (I used six-point Likert scale to measure each item, from strongly disagree 

at 1 to strongly agree at 6). 

(3) The third part was measuring the accuracy of company investment decision on 

NPD project. In this part, this research set two scenario questions to measure how 

accuracy information the respondents need to make product development 

investment decision. Two scenarios and measurement scales were described in 

Section 3.3.2. 

(4) The fourth part was measuring for industrial sustaining innovation rate. In this 

part, this research measured industrial sustaining innovation rate with five 

sustaining innovation degrees defined by Heany (1983). Questions of this part 

were described in Section 3.3.3 (I used six-point Likert scale to measure each item, 

from strongly disagree at 1 to strongly agree at 6). 

 

 


