
 

Chapter Three 

 

3. METHODOLOGY 

This chapter concludes with the methodology followed in conducting this research. 

In the beginning with the research approach process, conceptual framework, 

hypothesis definition, population, sample size, data collection methods and data 

analysis used to derive the conclusions are discussed. 

 

3.1 Introduction  
The main objective of this study is to assess the awareness of the e-commerce 

technology among a sample from the various manufacturing related companies in Sri 

Lanka. Research methodology applies to the ways researchers come close to 

problems and search answers.  

 

According to Robinson (2002) there are three basic purposes of research available; 

namely exploratory, descriptive and explanatory. Each strategy could be used for all 

three purposes. Exploratory studies are discovering investigations that are suitable 

when researchers search new insights to problems and want to access phenomena in 

a new light. That is to say, an exploratory study should be designed by stating a 

purpose and stating the criteria to judge the exploration successful.  

 

A descriptive research is often used when a problem is well structured and there is 

no intention to investigate cause/effect relations. The objective of descriptive stage is 

to develop careful description of patterns that are suspected in the exploratory 

research, the purpose may be to develop subjective descriptions. Once such 

generalizations begin to merge, they are thus worth, explaining, which leads to 

theory development in the long run.  

 

Davis (2000) proposed, "Quantitative research typically involves structured survey 

questioning of some type that is subsequently numerically and statistically analyzed".   
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This research design also allows the researcher to collect and analyze data that 

generally consists of more than a few observations, which may not be the case with 

qualitative research. Additionally, Davis (2000) distinguished between active and 

passive data collection. He found that active data collection that consists of personal, 

telephone, mail, or computerized methods requires respondents to participate actively 

in the process of obtaining data, whereas passive data collection methods do not 

exist. 

 

The research purpose and the research problem of this thesis indicate that this study 

is the descriptive in nature when aiming to find out and describe specific factors and 

problems as data was collected and analyzed. In this research the quantitative 

approach is more suitable where the collected data is converted to the numerical 

value and then analyzed using the statistical tool and finally interpret the outcome. 

Here the following research process is adopted while doing this research. This is 

shown in the figure 3.1. 

 

 
Figure 3.1 Methodology of the study  
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3.2 Conceptual framework 
The research model developed in this study integrates the variety of e-commerce 

awareness or e-readiness frameworks with existing empirical research into e-

commerce awareness or e-readiness. The conceptual model was kept simple in 

order to allow us to refine it during the empirical investigation. The following 

figure 3.2 shows the proposed conceptual model:-  

Conceptual framework of e – commerce awareness 

 

Figure 3.2 E-commerce awareness conceptual framework 

This conceptual model is the basis for the hypothesis development. This conceptual 

framework consists of objective and independent variables. The objective variable is 

the e-commerce awareness level or e-readiness and the independent variables are 

company size, company age, business type, turnover, Internet usage and e-commerce 

technology capabilities. These derived independent variables are more of firm based 

characteristics. These are basically demographic characteristics of the study. The 

previous literature is proving that the similar independent variables are having some 

kind of relationship with the e-commerce awareness or e- readiness. 

 

According to the study done by Ramayah et al., (2005) the finding indicates that the 

result for infrastructure and technology positively influences with the e-commerce 
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readiness of SMEs in Malasiya. Here the infrastructure and technology described as 

Internet and it is a collection of client/server computers and infrastructure that spans 

the earth. E-commerce simply cannot function without adequate telecommunication 

network, Internet infrastructure and the software capabilities such as e-mail, website 

and EDI. This again is consistent with the studies based on the same reasons as given 

for the digital technology readiness. Barua et al., (2000a,200b) study suggests that 

system integration enables firms to react, innovate and make continuous 

improvements by identifying and sharing information across products, services and 

business unit which enhance the organizational knowledge and readiness in adopting 

e-commerce. Thus, the more up-to-date and the higher the availability of 

infrastructure and technology, the more ready the company is to adopt e-commerce. 

The findings further support the work of Mehrtens et al., (2001) who found that 

organizations that have high levels of e-commerce readiness are more likely to adopt 

the Internet or use the Internet. 

 

According to Saulnier & Rosson (2004) company characteristics such as company 

age and revenue are correlated with e-commerce readiness. Because it is demanding 

of resources, some view company revenue or turnover to influence e-business 

readiness. The age of a company is used here as a measure of organizational 

readiness to adopt e-commerce technology or e-commerce readiness. Here 

“Company age” is not related to behaviour in this study. Another study conducted by 

Blake et al., (2005) shows that there is a relationship that exist between the 

employment size of a business and e-readiness. Here the employment size is 

correlated with the e-readiness. Finally regarding the industry category there is a 

similar study carried out in Thailand industries by Gunawardana & Avatchanakorn, 

(2000) that indicated the e-commerce awareness level does not have any significant 

relationship with the business type or industry category. 

 

The above described variables are derived from the number of indicators. These 

indicators are identified from the literature review. The details of the variables, the 

indicators and their relationship with the literature are discussed in the next 

paragraph.  
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3.3 Operationalization of concept  
The concept needed to operationalize and to obtain a specific way to measure the 

variables in order to develop a survey instrument. The dimensions have been reduced 

to several indicators as the research deals with e-commerce awareness a suitable 

measure was found to the “Likert” scale. The table 3.1 shows concept variables and 

indicators that had been operationalized, the related questions used in the 

questionnaire and the link with the literature reference:- 

Variable Indicators Question Scale Main reference 
1.Company age Year of 

establishment 
P1 - Q2 Ratio Saulnier & Rosson (2004)

2.Business type Industry category P1 - Q3 Nomi Gunawardana 
Avatchanakorn( 2000) 

3.Company size No of employees P1 - Q4 Ratio Blake et al., (2005) 
4.Turnover Annual turnover P1 - Q5 Ratio (Saulnier& Rosson, 2004)

5.Internet usage Internet usage level P1 - Q6 Ratio Mehrtens & Mills (2001) 
  P1 - Q7 Nomi Mehrtens & Mills (2001) 
  P1 - Q8 Ratio Mehrtens & Mills (2001) 
  P1 - Q9 Ratio Mehrtens & Mills (2001) 
  P1 - Q 10 Nomi Mehrtens & Mills (2001) 
  P1 - Q 11 Nomi Mehrtens & Mills (2001) 
  P1 - Q 12 Ratio Mehrtens & Mills (2001) 
  P1 - Q 13 Ratio Mehrtens & Mills (2001) 
6.E-commerce 
   technology 

Technological 
readiness 

P2 - Q 15 Ratio Hartman & Sifonis (2000) 

   capabilities  P2 - Q 16 Ratio Ramayah et al., (2005) 
     P2 - Q 17 Ratio Molla (2004). 
  P2 - Q 23 Ratio Hartman & Sifonis (2000) 
7.Measure 
  e-commerce 

Leadership 
readiness 

P3 - Q1 Likert Hartman & Sifonis (2000) 

  awareness Governance 
readiness 

P3 - Q2 Likert Hartman & Sifonis (2000) 

    Commitment 
readiness 

P3 - Q3  Likert Wilson (1999) 

  P3 - Q4 Likert Wilson (1999) 
  P3 - Q5 Likert Molla (2004).  
  P3 - Q 10 Likert Molla (2004).  
 Business system 

readiness 
P3 - Q6 Likert Wilson (1999) 

 Technological 
readiness 

P3 - Q8   Molla (2004).  

  P2 - Q 14 Nomi Hartman & Sifonis (2000) 
  P2 - Q 19 Likert Wilson (1999) 
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  P2 - Q 21 Likert Hartman & Sifonis (2000) 
  P2 - Q 22     
 Market Forces e-

readiness 
P2 - Q 18 Ratio Molla (2004).  

  P2 - Q 20   Molla (2004).  
 Human Resource 

readiness 
P3 - Q 7 Likert Molla (2004).  

  P3 - Q 11 Likert Lee & Edison 
  P3 - Q 12 Likert Molla (2004).  
8.E-commerce Content readiness P3 - Q 13 Likert Wilson (1999) 
implementation Physical access P3 - Q 14 Likert Bridges.org  
constraints local economic 

environment 
P3 - Q 15 Likert Bridges.org  

 Supporting 
Industry readiness 

P3 - Q 16 Likert Molla (2004).  

  P3 - Q 21 Likert Molla (2004).  
 Capacity and 

training 
P3 - Q 17 Likert Bridges.org  

 Business System 
readiness 

P3 - Q 18 Likert Wilson (1999) 

 Commitment 
readiness 

P3 - Q 19 Likert Wilson (1999) 

 Human Resource 
readiness 

P3 - Q 20 Likert Molla (2004).  

 Appropriate 
technology 

P3 - Q 22 Likert Bridges.org  

 Legal and 
regulatory 
framework 

P3 - Q 23 Likert Bridges.org  

 Product readiness P3 - Q 24 Likert Lee & Edison  
 Relevant content P3 - Q 25 Likert Bridges.org  
 Technological 

readiness 
P3 - Q 26 Likert Molla (2004).  

 Socio-cultural 
factors 

P3 - Q 27 Likert Bridges.org  

 Trust in technology P3 - Q 28 Likert Bridges.org  
9) Future IT budgeted 

expenditure 
P4 - Q1 Nomi   

    investment Future investment P4 - Q2 Ratio   
  P4 - Q3 Ratio   
  P4 - Q4 Ratio   
 Payback period P4 - Q5 Nomi   

 
Table 3.1 Operationalization table 
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3.4 Hypothesis 
According to this research the main objective is the assessment of the e-commerce 

awareness level of the manufacturing organizations. Therefore this research is more 

interested to explore the relationship between the e-commerce awareness level and 

the independent variables. Such as company business type, company age, company 

size, annual turnover, Internet usage level and e-commerce technology capabilities. 

In this research it is concentrated to test the relationship of independent variables 

with e-commerce awareness level. These hypothesis are derived from the conceptual 

framework of the e-commerce awareness model which is shown in the figure 3.2. 

The following hypothesis given below:- 

 

Hypothesis 1:  

Ho: There is no significant relationship between the size of the company and 

the e-commerce awareness level in the Sri Lankan manufacturing industries.   

Ha: There is a significant relationship between the size of the company and 

the e- commerce awareness level in the Sri Lankan manufacturing industries. 

 

Related literature:  

This Hypothesis has been supported by the previous literature with similar study 

carried in the Australian timber and wood sector by Blake et al., (2005). It shows that 

there is a relationship that exists between the employment size of a business and e-

readiness. Here the employment size is correlated with the e-readiness. 

 

Hypothesis 2:  

Ho: There is no significant relationship between age of the company (older 

the company) and the e-commerce awareness level in the Sri Lankan 

manufacturing industries.   

Ha: There is a significant relationship between age of the company (older the 

company) and the e-commerce awareness level in the Sri Lankan 

manufacturing industries. 
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Related literature:  

This has been supported by the previous literature with similar study carried in the 

Canadian SMEs by Saulnier & Rosson (2004). The company characteristic such as 

company age is correlated with e-commerce readiness. The age of a company is used 

here as a measure of organizational readiness to adopt e-commerce technology or e-

commerce readiness. 

 

Hypothesis 3:  

Ho: There is no significant relationship between the type of business/Industry 

category and the e-commerce awareness level in the Sri Lankan 

manufacturing industries.   

Ha: There is a significant relationship between the type of business/Industry 

category and the e-commerce awareness level in the Sri Lankan 

manufacturing industries. 

 

Related literature:  

This has been supported by the previous literature with similar study carried in the 

Thailand industries by Gunawardana & Avatchanakorn(2000). This indicated that the 

e-commerce awareness level does not have any significant relationship with the 

business type or industry category. 

 

Hypothesis 4:  

Ho: There is no significant relationship between the annual turnover and the 

e-commerce awareness level in the Sri Lankan manufacturing industries.   

Ha: There is a significant relationship between the annual turnover and the 

e-commerce awareness level in the Sri Lankan manufacturing industries. 

 

Related literature:  

This has been supported by the previous literature with similar study carried in the in 

Canadian SMEs by Saulnier & Rosson (2004). The company characteristic such as 

company revenue is correlated with e-commerce readiness. Because it is demanding 
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of resources, some view company revenue or turnover to influence e-business 

readiness.  

 

Hypothesis 5:  

Ho: There is no significant relationship between the level of Internet usage 

and the e-commerce awareness level in the Sri Lankan manufacturing 

industries.   

Ha: There is a significant relationship between the level of Internet usage and 

the e- commerce awareness level in the Sri Lankan manufacturing industries. 

 

Hypothesis 6:  

Ho: There is no significant relationship between the e-commerce technology 

capabilities and the e-commerce awareness level in the Sri Lankan 

manufacturing industries.   

Ha: There is a significant relationship between the e-commerce technology 

capabilities and the e-commerce awareness level in the Sri Lankan 

manufacturing industries. 

 

Related literature:  

Hypothesis 5 and 6 has been supported by the previous literature with similar study 

and was carried in SME e-readiness in Malaysia by Ramayah et al., (2005). The 

finding indicates that the result for infrastructure and technology have a positive 

relationship with e-commerce readiness of SMEs in Malaysia. Here the Internet and 

e-commerce capabilities are defined by infrastructure and the Internet usage. 
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3.5 Population and sample  
3.5.1 Population   

According to the Ministry of Industrial Development in Sri Lanka (2007) there were 

1639 manufacturing industries registered as at 15/06/2007. This is the target 

population of the study. These industries have been categorized into 4 main scales of 

industries: - namely micro, small, medium and large scale industries which had been 

categorized in the basis of their total investment excluding their building and land 

value. In this study the research concentrated only on the “large scale” industries. 

There are 531 large scale manufacturing industries in Sri Lanka. These companies 

are the basis for the sample size. The table 3.2 shows the scales of industry 

categorized by Ministry of Industrial Development in Sri Lanka. 

 

 
Table 3.2 Scale of manufacturing industries in Sri Lanka 

  

Investment = Total assets excluding land & building value: 

 

3.5.2 Sample of the study 

The final sample was taken from the large scale manufacturing companies of the 

target population. The sample was a Random sample taken from the large scale 

companies. The sample numbered 100 large scale companies. The developed 

questionnaire was distributed among this 100 companies and the researcher expected 

to get back 45 replies out of 100 random samples. The sample framework is shown 

in the figure 3.3.  
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Sample framework 

 
Figure 3.3 Sample framework 

 

3.6 Questionnaire design 
3.6.1 Questionnaire development 

This study employs the survey strategy method. To do this research a questionnaire 

was developed for this study that investigate the e-commerce awareness level. The 

questionnaire based on the literature review and discussions with industry experts 

was developed and distributed to the senior IT executives of the respective 

companies. The questionnaire of the study followed the deductive logic of research 

as showed in Figure 3.4. (Creswell, 2003)  

 
Figure 3.4 Deductive approach  
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An open-ended questionnaire was used to identify the variables and the indicators 

which were derived from the operationalization process. This is showed in the table 

3.1. The questionnaire consists of four parts (appendix A). Part I gather general 

information about the organization. Here most of the independent variables were 

captured. These independent variables were later used to test the hypothesis. (figure 

3.2). Part II gathers the information about the e-commerce technologies that are used. 

Part III gathers the information about the e-commerce awareness level and potential 

constraints for the e-commerce implementation.  Finally, Part IV gathers future level 

of e-commerce investment.  

 

3.6.2 Measurements of the construct 

Measure is the process of turning the factors or variables under investigation into 

quantitative data and this required an appropriate scale of measurement on which the 

properties characteristics can be measured. When developing the questionnaire, 

greater attention was paid to the measurement which could be used to qualify 

answers. Following recommendations for developing survey instruments, a five-

point Likert scale was used to ensure statistical variability among survey responses 

for all constructs to ensure, the measurement scales were adapted and developed 

appropriately in the current context.  

  

3.6.3 Pilot study 

A pilot test of the questionnaire was conducted in 20 companies. These companies 

were not in the actual sample of the study. Each of the 20 subjects in the pilot test 

was given in the proposed letter cover and the questionnaire was sent through the 

mail post. Complete instructions were included on the questionnaire. Participants 

were asked to note down areas of difficulty on the questionnaire as they were 

completing it. No other written or verbal instruction was provided. The participants 

were asked to return the completed questionnaire within two weeks. The pilot study 

was able to provide information concerning ambiguities within the questionnaire thus 

dealing with the issue of content validity. Based upon the results of the pilot study, 

several sections of the questionnaire were reorganized and revised. Some of the 

following steps were taken after the pilot study:-  
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• Some modifications in the questions were done because some of the 

respondents could not understand the questions.   

• Wording of some questions were changed. Some respondents stated that 

some of the technological jargons were not understandable. In order to 

improve the understanding of these technological jargons. Researcher gave 

some footnotes to the technological words. 

• Some questions of order were changed. Some respondents were following the 

same pattern of answering, therefore the related questions were put in the 

order and some questions were removed where there is no response at all 

which is not very much important to the study. 

• Some scales were changed after the pilot study. Most of the nominal scales 

were removed and replaced by the ratio scale. 

• Regarding the future investment questions the response rate was very low 

because companies were not willing to give exact value of the financial data. 

Therefore the questions were modified rather than asking the future 

investment, instead questions were asked to state the percentage (%) of 

investment.    

• To improve the response rate of the respondent in the questionnaire the 

company name and the e-mail addresses were marked as optional to ensure 

the anonymity of the respondent.   

 

This process of review resulted in the final questionnaire that was used in this 

study. (appendix A) 

 

3.7 Data collection methodology 
In this research the primary data collection employed are through the survey method. 

The developed questionnaire was sent to the selected company’s senior executives. 

There was secondary data collection processes employed. As secondary data 

collection process website, journals, reports, newspapers and other publications were 

used. As a main data gathering method, mass mailing was used. At the beginning a 

survey questionnaire was disseminated by mail to 100 manufacturing companies. 

Each packet mailed to participants contained an individually addressed letter, a 
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questionnaire (appendix A), self-addressed and stamped envelope. Names and 

addresses of companies were found through the Ministry of Industrial Development 

website directory. To ensure a response rate no less than 40% - 50%, a follow-up 

telephone survey method was used for those participants who had not returned the 

questionnaire after two weeks. Because of the very low rate of response the e-mail 

method was also used. This had a very good response rate. The questionnaire was 

redesigned for the e-mail friendly format and the questionnaire was sent through the 

e-mail. After e-mailing the questionnaire the follow-up telephone calls were made to 

remind the respondents. This method was very successful. In this study nearly 50 % 

of the replies were gathered through this method.   

 

3.8 Data analysis 
It was decided to use SPSS statistical tool for the data analysis. All the questions in 

the questionnaire were mapped into SPSS version 13.0. Descriptive statistical 

method such as mean, standard deviation, tables and various graphs were used to 

discuss findings in general. In addition hypothesis testing or the inference test in 

using one way ANOVA to measure the e-commerce awareness level in the 

manufacturing organisations were adopted. 

 

3.9 Summary 
After completing the extensive literature survey, a conceptual framework was 

developed to satisfy the research problem. It was identified that e-commerce 

awareness was tested against the company turnover, business type, company size, 

company age, Internet usage and e-commerce technology capabilities. The research 

was done in the large scale manufacturing industries. There were 100 large scale 

manufacturing companies which were selected as a sample of this study. The survey 

instrument was developed and pilot tested. The survey method was employed to get 

the information through the questionnaire. After collecting the data, the SPSS version 

13 was used to analyze the data.  
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