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 Chapter 3: Research Design 

3.1 Introduction 

According to the literature review, the theory is conceptualized in order to explain the 

research questions. The main objective of research design is to provide a 

conceptualization that will allow answering the research questions of this dissertation. 

This chapter will provide the conceptual frame work based on independent variables 

and dependant variable, which were identified through literature review and user’s 

views of the tile industry. 

3.2 Research Questions 

The research questions are conceptualized in order to explain the research objectives. 

The research objectives helps to define “What” and “Why” to be studied and this 

leads to the formulation of research questions. The five research questions were 

formulated considering literature and is intended to meet research objectives. 

The following research questions are used to identify current practices and issues in 

supply chain process and how far IT is used to facilitate SCM process in the ceramic 

tile industry in Sri Lanka. 

1) What are the current SC practices and issues in ceramic tile industry in Sri Lanka? 

2) What types of, and to what extent are IT systems currently in use to support SCM? 

3) How important are IT systems in SCM for ceramic tiles industry? 

The following research question is used to identify the potential barriers that affect the 

IT implementation and adoption for SCM. 

4) What are the barriers that affect the IT implementation and adoption for SCM? 

The following research question is used to explore how best such barriers could be 

overcome. 

5) How best could the barriers be overcome?  
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3.3 Conceptual Framework 

Figure 3-1 shows conceptual framework that elaborates research problem and 

conceptualizing the key concept and variables. Ten independent variables identified 

were categorized into three groups, technological barriers, organizational barriers and 

external barriers. This model graphically demonstrates the relationship with 

independent and dependent variables. The main objective of this framework to 

provide a conceptualization that will allow answering the research questions of this 

dissertation. 

Independent Variable      Dependent Variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-1: Conceptual framework 
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3.3.1 Defining the Variables 

To clarify the meaning of the concepts and terms used in the research study, the 

following definitions are given, specifying the operations necessary to measure them. 

According to the conceptual framework, IT adoption for SCM depends on three key 

components, Technological barriers, Organizational barriers and External barriers. 

Therefore, these variables need to be defied.  

3.3.1.1 Independent Variables 

a) Technological Barriers 

Among several key technological factors that affect the IT adaption for SCM in an 

organization, the following two are potential technological barriers, which may 

impacts to the IT adoption in ceramic tiles industry in Sri Lanka. These two variables 

were identified through past practical experience of IT personnel’s in the tile 

manufacturing companies.  

i. Incompatibility 

Compatibility is the degree to which an innovation is perceived as being adaptable 

with the existing technologies and past experiences of potential adopters. 

Incompatibility could be a barrier to new IT systems implementation and integration 

with existing systems causing hardware incompatibility, software version 

incompatibility, databases incompatibility and different architectural 

incompatibilities.  

ii.  Incapability 

Technological capability is positively related to the IT adoption. Incapability of 

information systems, communication systems and technology could be a barrier to IT 

adoption for SCM. 

b) Organizational Barriers 

There are several key organizational factors that are affecting the IT adoption for 

SCM in an organization. Here are six potential organizational barriers, which may 

impact the IT adoption in ceramic tile industry in Sri Lanka. These barriers were 

identified by considering user’s views and past experiences of the key managers and 

executives in each tile manufacturing company. 
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i. Lack of organizational IT competency 

Organizational IT competency and literacy are important factors that influence the IT 

adoption. Organizational IT competency could be measured through IT qualifications, 

IT knowledge and IT experience of the employees in an organization. Companies 

such as, IT providers and business integration firms, have highly skilled IT personnel 

tended to be early adopters of IT. SMEs are often in the late majority category due to 

lack of necessary IT skilled personal and resources (Chen, 2003). 

ii. Lack of awareness 

IT awareness is keeping up to date with trends and changes in the technology that is 

relevant to one’s area of professional experience. Process knowledge of developments 

and new applications of IT hardware, software, telecommunication, etc and their 

relevance to business processes and applications and implementation of IS to meet 

organizational requirements are vital factors in this regard. In this research, IT 

awareness measured through employee’s awareness of IT vision of the company, 

training, business processes and perceived benefits. 

iii.  Lack of resources 

Due to lack of resources, many SMEs have not been able to take advantage of the 

advances in technology. Lack of resources in an organization largely impacts to 

inhibit the IT adoption. The human resources, financial resources, IT resources and 

time are considered as organizational resources that may impact the IT adoption 

process. 

iv. Industry Specific characteristics 

Some industry specific characteristics inhibit the standard systems being implemented 

in their supply chain process. The standard IT systems in the market may not be able 

to meet industry specific requirements. In the research, industry specifics of tile 

manufacturing process, nature of raw materials and nature of tiles will be tested 

whether those characteristics impact the IT adoption for SCM. 
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v. Organizational Structure 

The organizational structure has been considered as an important factor to IT adoption 

(Kamaruddin and Udin, 2009). Narrow span of control is more expensive as 

compared to wide span of control as there are more number of superiors and therefore 

there are greater communication problems between various levels of management. 

Having many layers of organizational structure could be a barrier for IT adoption. 

vi. Organizational Culture 

Organizational culture is the workplace environment formulated from the interaction 

of the employees in the workplace. Organizational culture is defined by all of the life 

experiences, attitudes, practices, strengths, weaknesses, education, upbringing, and so 

forth of the employees. Firms that have a culture of innovation are more likely to 

experiment with IT standards at earlier stages. IT organizations that highlight 

conformance are more like to adopt e-business standards (Chen, 2003). 

c) External Barriers  

There are several external factors that are affecting the IT adoption for SCM in an 

industry. However, here are only two major barriers that will be tested to the IT 

adoption for SCM in ceramic tiles industry in Sri Lanka. The external barriers cannot 

be resolved by the SME organization and are compelled work within the constraints. 

However, some external barriers could be addressed by clustering sharing expenses, 

resources and facilities among the supply chain partners. 

i. Readiness of suppliers 

Readiness is defined as “the availability of the needed organizational resources for 

adoption” (Iacovou et al., 1995, p. 467). Indeed, economic costs and lack of technical 

knowledge are identified as two of the most important factors that slow down IS 

growth in small organizations (Cragg and King, 1993). IS sophistication assesses 

whether a firm is technologically ready to undertake the adoption of an IS innovation, 

while financial resources express an organization’s capital available to invest in an IS 

innovation (Chwelos et al., 2001). In this research, supplier’s IT resources, existing 

capabilities, willingness to linkage and share information will be tested. 
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ii.  Readiness of customers (Dealers/Distributors) 

The definition of readiness refers to variable (Readiness of suppliers). Readiness of 

customers will be measured through customer’s IT resources, existing capabilities, 

and willingness to linkage and share information. 

3.3.1.2 Dependent Variable  

a) IT adoption for SCM 

Davis and Olson (1985) defined IT adoption as using computer hardware and 

software applications to support operations, management, and decision making in the 

business. In this study, IT adoption is divided into three levels according to the level 

of IT usage to support business process in an organization. These three levels are 

named as (1) Adoption of basic technology tools, (2) Adoption of Intermediate 

technology tools and (3) Adoption of advanced technology tools. The number of 

individual tools and systems in use and the level of integration among the tools and 

systems will be used to measure the level of IT adoption in a company.  

(1) Adoption of Basic technology tools: – Computers with basic software packages 

like MS-Office, e-mails, Internet, standalone applications, etc. 

 

(2) Adoption of Intermediate technology tools: - Systems like ERP systems, MRP 

systems, CRM systems etc, are developed to support multi-processes among 

departments and enterprise wide business activities 

 

(3) Adoption of Advanced technology tools: – Enterprise Integration/Collaborative 

Business systems that have inter-firm links with other collaborative manufacturer, 

designer, suppliers, and customers.  
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According to the literature guidance of Wang, Chang and Heng (2004) and expert 

assessment of the above three definitions, the following list of tools were grouped into 

each group to measure the level of IT adoption of each technological tool and system 

in each tile manufacturing company. 

Basic technology tools 

 

• Use of telephones and faxes 

• Use of computers for word processing, spreadsheet and other office aid tools 

• Use of Internal & external e-mails 

• Use of standalone Information Systems such as Payroll, Inventory, accounting 

systems, etc 

Intermediate technology tools 

• Enterprise Resource Planning (ERP) system 

• Material Requirements Planning (MRP) 

• Manufacturing Resources Planning (MRPII) 

• Warehouse Management System (WMS) 

• Customer Relationships Management (CRM) 

• Supplier Relationships Management (SRM) 

Advanced technology tools 

• Advanced Planning System (APS) 

• Electronic Approval System (EAS) 

• E-commerce 

• E-procurement 

3.4 Interview Design 

The interview outline was designed to gather descriptive information based on 

research questions and conceptual framework. The structured interview (Appendix A) 

questions focused to gather information about the following areas. 

• General information about interviewee 

• General Information about the company 
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• The SC practices and level of current usage to manage SC activities  

– The answers for each practice were rated as “ A Lot”, “Greatly”, ”Average”, 

“Little” or “Not at all” 

• The SC practices that need future improvements  in order to manage SC better 

– The answers were rated as “Need improvement”, “Already satisfied” and 

“Not applicable” 

• The IT systems and technology that important for the companies to support 

SCM 

- The answers based on 1-5 Likert scale, 1 & 5 represent as “Not at all” and 

“Very important” respectively 

• The benefits that company expects by using such IT systems and technologies 

- The answers were rated as “A Lot”, “Greatly”, ”Average”, “Little” or “Not 

at all” 

• The reasons why company is not using or implementing such IT systems and 

technology 

- The suggested barriers were rated as “A Lot”, “Greatly”, ”Average”, “Little” 

or “Not at all” 

• The suggestions to improve IT adoption in your company 

- The proposed suggestions were rated as 1 to 5 Likert scale, 1 & 5 represent 

as “Not at all” and “Very important” respectively.  

3.5 Development of Questionnaires 

Three survey questionnaires were developed to gather information from three areas of 

study. The questionnaires were developed by considering research objectives and the 

conceptual framework.  

3.5.1 Questionnaire for Employees in Tile Manufacturing Companies 

The questionnaire was developed with four sections to capture different type of 

information from employees. These sections are (1) Demographic information of 

employees, (2) IT systems and technologies that important in order to manage SC 

process better, (3) The factors that affect the IT adoption in SCM, and (4) The 

suggestions to overcome SCM issues and barriers. The demographic information was 

collected as nominal data and the data in other section were collected on five-point 
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Likert scale from 1 to five. The questionnaire (Appendix B) consists of 55 questions 

and 32 out 55 questions addressed the technological barriers and organizational 

barriers as shown in Figure 3-1: conceptual framework. 

3.5.2 Questionnaire for Suppliers in Tile Industry 

The questionnaire was developed with two sections to capture demographic 

information of suppliers and check the readiness for SC integration with tile 

manufactures. The demographic information was collected through 12 questions in 

section-I as nominal data and the data in section-II were collected on five-point Likert 

scale points from 1 to five. The questionnaire (Appendix C) consists of 17 questions 

and 5 out or 17 questions addressed the external barriers that shown in Figure 3-1: 

conceptual framework. 

3.5.3 Questionnaire for Dealers/Distributors in Tile Industry 

The questionnaire was developed with two sections to capture demographic 

information of dealers and distributors in tile industry and check the readiness for SC 

integration with tile manufactures. The demographic information was collected 

through 12 questions in section-I as nominal data and the data in section-II were 

collected on five-point Likert scale points from 1 to five. The questionnaire 

(Appendix C) consists of 5 likert scale questions, which addressed the external 

barriers that shown in Figure 3-1: conceptual framework. 

3.6 Chapter Summary 

In this chapter, five research questions have been formulated in order to meet the 

stated research objectives. A research framework has been designed by deriving 10 

independent variables and one dependant variable and specifying how these are 

interrelated. The conceptual framework of the study is also explained in this chapter 

which is used in the next chapters to collect and analyze the data. The dependant 

variable ‘IT adoption in SCM’ has been divided into three levels according to the 

level of IT usage to support business process in an organization. These three levels 

have been named as (1) Adoption of basic technology tools, (2) Adoption of 

Intermediate technology tools and (3) Adoption of advanced technology tools. These 

three levels were used to test IT adoption for SCM in the research. 


