Information System Characteristics Analysis with Kano’s Model for Electronic Supply Chain Management of Textile Industry
Abstract

With the progress in information technology and internet availability, electronic supply chain management (ESCM) as a sharp weapon for competition become more practicable and feasible. However, the implementation and application of ESCM are not identical for different industries. For more efficient investments, information service providers must focus on the industrial characteristics, business environment, and the information technology ability to identify the requirements and provide appropriate information system portfolio to proprietors. This study focused on the midstream firms in textile industry, the practicable applications of information systems of ESCM were analysis with Kano’s Model, which is a more effective way to identify the important and essential characteristics of information systems. Through this effective identification in information system attributes, the research results may benefit to the introduction and development of ESCM implementation for textile industry. 
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1. Introduction

It becomes a topic for various industries to concern about how quickly an enterprise responds to markets and customers’ needs under the trend of diversified consumers’ demand and that of continuously shorten cycles of product life. In recent years, the formation of global markets and the rising fierceness of dynamic competition have led the mode of production and consumption behavior that is small amount, diversified products, and customized, gradually widespread. The degree of interdependence among enterprises has been continuously increasing. The supply chain management has become an issue to concern for various industries that they would deal with the problem of the supply chain management because of physical products involved. A new mode of competition is no longer traditional one which means the competition among companies, supplyer and vendors, or customers. Instead, it becomes the trend of the competition among the supply chains (Taylor, 2004). In response to the highly competitive global market and the trend of the era of information economy, the industries have been aware of the current situation and therefore have brought in the supply-chain management urgently in order to acquire a capacity for effectively saving costs and response requirements. Moreover, enterprises also begin to pay attention on promotion and implementation of e-Eenterprise. 

It has been theoretically proved that the application and the support of information technology can enhance the capacity of enterprise competitiveness (Brynjolfsson and Hitt, 1996), and has become the trend for current business management. The electronic operation of the supply chain management has enhanced the feasibility of supply chain management implementing, and the possibility of achieving the desired target of the supply chain management can be substantially increased with the adequate application in information technology and an improved internet infrastructure. The enterprises must face an option of conducting the electronic supply chain management for acquiring the competitiv capacity. Therefore, the related applications and researches in the implementation of electronic supply chain system have become the topic for practical realm and concerned by academic circles. The appropriate information system portfolio and implementating are the basis for the successful electronic supply chain management. The goal of enhancing enterprise competitiveness can be achieved, if the providing of information technology and the development direction of electronic supply chain management are able to be recognized with focusing on the characteristics and the capacities of the industries (Pinsonneault & Rivard, 1998).
However, from the implementation to the relevant operational activities, and the application and allocation of resources in supply chain management, there are differences in the feasibility which are affected by the industrial characteristics and the direction of enterprises development. For the effective progress of the electronic supply chain management, the transplantation of the framework and experiences from other industries cannot be applicable completely. That means the systems to be conducted and the items to be established must be selective according to the industrial characteristics and the strategic orientation in order to acquire the best benefits for investment. Thus, the focus of this research is on the method that is how to find out the important attributes of information system in order to comply with the need of practical business environment in industries.
2. Supply Chain Management and the Benefits
The supply chain is constituted by processes of organizations and enterprises. The objects of supply chain include suppliers, manufacturing plants, distribution centers, retail stores and consumers in order to form and provide a network to link and interact. The basic procedure is to purchase raw materials, then to transfer raw materials into intermediate and finished-products, and finally to deliver the products to the hands of consumers. In practice, the supply chain is complicated and changeable. In addition, it mostly presents a tangled web pattern. The spirit of the supply chain management is to create profits mutually and to distribute profits reasonably through establishing partnership between upper venders and lower ones and therefore converting the completely hostile and competitive venders to the cooperated ones (Leavy,1994). The description of the supply chain can refer to the view of the value chain in addition. The whole activities of value are to form the supply chain. The establishment of the value chain can present the course of enterprises and the track of forming strategies. It also reflects the direction of enterprises’ strategies and the potential economic benefits of enterprises’ activities (Porter, 1985). In practice, the supply chain management is difficult and complicated. The difficult point of the supply chain management is on two major factors such as complexity and variability (Taylor, 2004).
3. Kano’s Model
The general producers tend to one dimensional concept for recognizing qualities. That means customers will be satisfied with one certain sufficient quality element. On the other hand, customers will be unsatisfied with one certain insufficient element. However, the concept of two-dimensional quality means that not all quality elements are one-dimensional. It may be happened to customers who is unsatisfied with or pay no attention to one sufficient quality element or to customers who shows no difference sometimes or even think of no help or unsatisfying.

The two dimensional quality model is proposed in 1984 (Kano, 1984), commonly known as Kano two-dimensional model. Matzler and Hinterhuber (1998) amended Kano two-dimensional model by dividing the quality elements into five functions. Furthermore, Tan and Pawitra (2001) classified the quality elements as the following table (Table 1). 

Table 1 Kano evaluation table
	Customer need
	Dysfunctional

	
	Like
	Must-be
	Neutral
	Live-with
	Dislike

	Functional
	Like
	Q
	A
	A
	A
	O

	
	Must-be
	R
	I
	I
	I
	M

	
	Neutral
	R
	I
	I
	I
	M

	
	Live-with
	R
	I
	I
	I
	M

	
	Dislike
	R
	R
	R
	R
	Q


A: attractive, M: must-be, O: one-dimensional, I: indifferent, R: Reverse, Q: questionable

In the table, classification A is the attractive quality element. Customers would attain satisfaction if the element is sufficient, whereas Customers would not attain dissatisfaction if the element is insufficient. Classification O is one-dimension quality element. Customers would attain satisfaction if the element is sufficient, whereas customers would express dissatisfaction if it is insufficient. This is the common view for quality. Classification M is a must-be quality element. Customers take for granted if the element is available whereas customers would express dissatisfaction if it is unavailable. Classification I is the indifferent quality element. The degree of customers’ satisfaction would not be affected whether the element is available or not. Classification R is the reverse quality element. The available element would contrarily cause Customers’ dissatisfaction whereas customers express satisfaction with the unavailable element. 

4. Research Methods
Positivist paradigm processes mainly through hypothesis testing by quantitative approach and experimental control methods. On the other hand, interpretive paradigm can thoroughly explore the issue and understand the causes of problems even further. It is called the qualitative research method. In the aspect of information collection, the qualitative research can acquire information of interviewees’ opinions and views by the example of interview of individual case. In the case, it can investigate the interviewees’ responses and changes of the tones, facial expressions, movements etc. through repeated interaction with interviewees during the interview. Furthermore, it is beneficial for thorough discussion of the research topic by more abundant information obtained by understanding interviewees in the dimension of emotions, cognitions and behaviors etc (Trauth and Jeesup, 2000). The research of individual case is one type of positivist study according to Yin’s view (1994). That is the research of the phenomenon processed in the background of actual environment 
The research adopts the method of case study. That is, the investigated targets would be selective from the middle vendors in the whole supply chain of Taiwan’s textile industry and the thorough interview of semi-structure would be processed by interviewing the managers of information units from the targeted venders. The case of the interview is mainly focus on the practical applications and the demands for the internet of the supply chain of selective targets. Moreover, the information from the interview would be collective and analyzed by processing the framework of the two-dimensional quality model. The main benefit is to understand thoroughly the applications and the demands for information systems in the industry. Furthermore, it could be analyzed the available characteristics of information systems in the supply chain in order to be the references for the industries to construct and revise for systems in the future.
5. Results and Discussion
5.1 Case analysis
The targets for the interview of the case study are selected from the middle vendors who are the representatives of the original equipment manufacturers of ready-made clothes and the weaving manufacturers, unlike the upper vendors of man-made fibers industries, the lower vendors such as ready-made clothes traders or brand-operated merchants, who give the most diversified value-added activities to the products’ value. The targeted interviewees are all managers in information offices. They have employed nearly ten years on average with high degree of familiarity and involvement in operating enterprises’ products. The result of interview reveals that, in a whole, the development of the system is primarily as a mean of outsourcing a customized system to the strategies of systems development. The system service merchants have mostly chosen domestic vendors. The prime duty of information officers is to support and maintain the system. As mentioned above, the conduction and the planning for enterprises’ information system mostly rely on technologies and advices provided from information system merchants. Hence it becomes very important on how to provide an effective and competitive system combination in order to satisfy the actual demands of enterprises. It is also an important basis for deepening the electronic supply chain management.

5.2 ESCM applications analysis based on the Kano’s model
The implementation of E-supply chain management and the related operational activities can be carried out further analysis through basic operational activities of the internet. The opinion for the enterprises to the applicability of E-supply chain can be thoroughly understood by the degree of emphasis and the application of supplied operational activities on the internet from the case study of the enterprises. The related result can be the reference to the information system merchants and the industries for the planning and the development of E-supply chain management. 

Table 2 to 5 have complied the research of the case study for the enterprises with the degree of the emphasis on the demands and the awareness of various applications of E-supply chain management based on the internet. In the category of the application based on the internet (Rahman, 2003), the research is aimed at discussing four operational applications such as procurement application, inventory management, transport distribution, order processing, and customer services.
(1) Procurement applications
Table 2 shows the result of two-dimensional quality elements on the operational items of the internet-based procurement application. In the result, the application such as communicating with vendors, EDI with vendors, negotiate with vendors etc, is considered to be the must-be and attractive elements. The vendors warranty issue is basically an essential or one-dimensional quality. The remaining applications such as damaged products to vendors, purchase from catalog and check vendors price quotes etc, are mostly indifferent elements.

The current internet-based procurement application for the enterprises in the case study is primarily at the aspect of negotiation and interaction with vendors. The vendors in the discussion here are not only the main supplier of raw materials but also extending to the outsourcing producers and the suppliers of related production equipments and consumable components. In the case, there are still rooms for the enterprises and vendors to develop in the systematic aspect through the operation of contacting and negotiating and internet interaction. It is also the direction for enterprises to emphasize the systematic development. For the items of check vendors price quote and damaged products to vendors etc, it is still thought to be more feasible for them to be processed in the traditional way. The enterprises in the case study believed that they haven’t seen the value from the implementation due to the items of purchase from catalog and vendor warranty issues that are belonged to the business among enterprises. 

Table 2 Procurement applications
	
	A
	B
	C

	Communicate with vendors
	A
	A
	M

	EDI withvendors
	A
	M
	M

	Negotiate withvendors
	M
	M
	M

	Vendor warranty issues
	O
	O
	M

	Damaged products to vendors
	I
	I
	M

	Purchase from catalogs
	I
	I
	I

	Check vendor price quotes
	I
	I
	I


A: attractive, M: must-be, O: one-dimensional, I: indifferent, R: Reverse, Q: questionable

(2) Inventory management applications
In accordance with the result of Table 3 which shows internet-based inventory management application, it explores that the item of Communication with customers on emergency situations affecting inventory levels has been seen as an attractive element. The items such as EDI programs with vendors and Communication with customers on out-of-stocks, etc. are mostly the must-be elements. On the other hand, the items such as communication with field warehouses and depots on field inventory levels, notification of delays in order ship dates to customers and Communication with. field depots on out-of-stock situations, emergencies, etc. are mostly one-dimensional elements. There are no apparent needs on the item of communication with vendors on raw-material inventory levels and Communication with vendors on finished-goods inventory levels.
In the case for enterprises of Internet-Based Inventory Management Application, there are more inputs in the application of the customers’ side as a whole and are lacking of the applications of other operational activities in the system. However, there is less interaction between vendors of main raw materials and the suppliers because in practice, the inventory information of the enterprises in the case study has not shared to any outsiders and that is neither an issue for customers and vendors to take care of.
Table 3 Inventory management applications
	
	A
	B
	C

	Communication with customers on emergency situations affecting inventory levels
	I
	A
	A

	EDI programs withvendorsJ
	A
	M
	M

	Communication with customers on out-of-stocks, etc.
	O
	M
	M

	Communication with. field warehouses and depots on field inventory levels
	O
	A
	O

	Communication with. field depots on out-of-stock situations, emergencies, etc.
	M
	O
	O

	Noti.cation of delays in order ship dates to customers
	I
	O
	O

	Coordination of JIT delivery programs
	I
	I
	A

	Communication with vendors on raw-material inventory levels
	I
	I
	I

	Communication with vendors on finished-goods inventory levels
	I
	I
	I


A: attractive, M: must-be, O: one-dimensional, I: indifferent, R: Reverse, Q: questionable

The main issue of communicating information with vendors is mainly for acquiring the information of suppliers’ production schedule. The information such as inner production standard would not be opened for any outsiders. It is also considered to be no value revealed in the future development. At the same time, customers’ concern is only for production schedule and it did not involve in any information about inventory due to the type of production after orders received. Hence, inventory information is mostly to be integrated and shared by the process of inner production and procurement units. For the aspect of implementation of coordination of JIT delivery programs, it is mainly focused on the higher value of the part of suppliers. Therefore, it is considered to have potential development if the relationship with suppliers can be strengthened after the overall upgrading in the information capacity of suppliers. For the aspect of notification for emergencies and exceptional events, it is adopted to process notification mostly in traditional way at present. It is considered to be no time-sensitive by processing notification through the internet. However, there is still a considerable value for related information management.
(3) Order processing applications
At the aspect of internet-based order processing application, negotiation and communication of order information between the enterprises in the case study and customers have deeper systematization and that is what the enterprises emphasize. According to the results revealed in Table 4, the various applications are mostly attributed to the must-be elements. There are some limitations in the automation of order processing mainly due to diversified customers’ needs and to involve in confirmation of design and materials. That is the products’ quality needs more consultation and communication. The information system still has limitation on the technology for design and expression of various features and specifications of textile products and it requires further efforts to overcome the limitations on the system design. For the part of communication with vendors on order efforts, there is a substantial percentage of outsourcing businesses of suppliers and therefore the visibility of related production schedules with suppliers has been enhanced. As a result, it is commonly considered to be an available application of systematization by the enterprises in the case study in order to precisely master the production progress and enhance the standard of customer service.

Table 4 Order processing applications
	
	A
	B
	C

	Communication with vendors on order efforts
	A
	M
	M

	Communication with customers on orders status
	M
	M
	M

	Communication with customers on out-of-stocks
	M
	M
	M

	Communication with customers on returned merchandise
	O
	M
	M

	Check credit status of vendors
	I
	M
	M

	Check credit status of customers
	I
	M
	M


A: attractive, M: must-be, O: one-dimensional, I: indifferent, R: Reverse, Q: questionable

(4) Customer service applications
The systematization of customer service and the application through the internet is commonly found in various types of industries. The results on Table 5 reveals that the cognition of systematization and the application of customer service are mostly the must-be elements. Among them, it is valuable that the item of providing technical service and receipt of customer complaints can be supported through the internet. However, the solutions for problems at the aspect of technology are mainly relied on negotiation of engineers on the scene. Hence it is believed that systematization management is necessary.

In the case, the systems and the databases of on-line product catalog of the enterprises are already provided and the main function is to offer customers with the acquirement of product’s information and the basis of the following procurement. Nevertheless, the major order needs to be confirmed further. An online order service, which still contains a certain practical value, can offer to customers for more standardized products.

Table 5 Customer service applications
	
	A
	B
	C

	Providing technical service
	M
	M
	A

	Receipt of customer complaints
	M
	M
	M

	Manage the outsourcing of customer service functions
	I
	M
	M

	Use of Internet to sell to customers
	I
	M
	M

	Notifying customers of emergencies in the supply chain-strikes, .res, etc.
	I
	I
	I


A: attractive, M: must-be, O: one-dimensional, I: indifferent, R: Reverse, Q: questionable

5. Conclusions
In the case study, the enterprises, face an ever-changing business environment and a high degree of variability of customers’ needs, mostly adopt the production after orders received. As a result, they form the push-pull supply chain model in order to face the business environment which is buyers’ oriented. In the aspect of the interaction and relationship between the vendors and the enterprises in the case study, the procurement variability is smaller at the part of mainly raw yarn with the suppliers being a major object. The application of information technology and that of internet operational activities for the enterprises in the case study tend to the application of customers related and services etc. It is considered to be valuable for the enterprises to emphasize the cognition of sharing business information and the interaction between the suppliers and the vendors of major raw materials. Therefore it will be helpful for development of E-supply chain management if information capacity of the suppliers can be enhanced further.

According to the analysis of two-dimensional elements with the aspect of the application of the internet, it can be found out the must-be elements are mostly concentrated on the two types of the applications that are order processing and customer service. The part of the must-be elements and one-dimensional elements is the functional model combination which is necessary for the enterprises with the cognition of a comprehensive supply chain management system. Furthermore, the information system service merchants must include in the plan of the system and confirmed the specific item in order to improve it function. The attractive elements are found such as communicate with vendors, communication with customers on emergency situations affecting inventory levels, providing technical service, and communication with vendors on order efforts. The part of attractive elements can be actively developed by system service merchants and it also can be a point to be evaluated and concerned for processing the plan of supply chain management system by the merchants in the industry. Besides, the external technology providers, in addition to process customized system for the enterprises, can increase the efficiency to greater extent if they can consider extending the services to the suppliers. It is very important to the willingness and the capacity of external technology providers and the level of interest to the industry. The suggestion for business strategy is to process in-depth research towards more specialized industry, which means not focus on the generalized products only, in order to create a feature. Thus, the practical implementation and development of E-supply chain management in the textile industry will be able to enhance to great extent and to acquire higher benefits.
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