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National Chiao Tung University

ABSTRACT

The purpose of this study is to derive baseline statistics for Taiwan automobile
component and assembly, Taiwan electronics companies, and IC design industry,
concerning their usage of traditional product catalogs and the emergence of electronic
or Internet-based catalogs. The difference of the usage in three industry are compared.
The data collected provided information about companies and their catalog content.
Using phone interviews, site visits, and mail surveys, the researchers derived a
taxonomy of products, a content analysis of product descriptions, a summary of
relevant dimensions and units used to describe products, a description of the market
channels, and a summary of the barriers to Internet catalogs. The result shows that
there is a significant difference in the number of product categories in automobile
component and assembly and electronics industry, a sigificant difference of the SKUs
in IC design industry between paper catalogs and website catalogs. There are
significant difference in product categories and brand name of electronic catalogs
(e-catalogs) between Taiwan automobile component and assembly, Taiwan
electronics, and IC design industry. This study explores the use of Internet based
catalogs and provides recommendations for promoting the use of e-catalog content to
better expose prospective buyers to the items offer for sale by Taiwan automobile

component and assembly, Taiwan electronics companies, and IC design companies.

Keywords: electronic catalogs, Internet marketing, electronics Industry, IC design

industry Taiwan Automobile Component and Assembly Industry, e-catalog content
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1. Introduction

The newest marketing promotion and communication channel for industry is the
website. A large number of the companies are displaying products and providing
information online and some have comprehensive e-commerce sites. Companies are
also designing websites for buyers to place orders, to eliminate intermediaries, and
increase profits. In order to create better electronic catalogs, unified catalog content is
needed to facilitate the exchange of information between buyers and sellers. The
research motive behind this study is to determine the costs and opportunities for
generating unified catalog content for Taiwan suppliers. The creation of electronic
content for an industry sector requires knowing (1) who the suppliers are, (2) the
nature of how to transfer available catalog content into electronic form, (3) the
requirements of an electronic catalog, (4) the nature and volume of content, and (5)
the standard means of listing the content (product taxonomies and dimensions).

Our objective is to derive benchmark statistics about product catalogs used by
the Taiwan's industry so that we can make strategic recommendations to increase
e-catalog usage and train companies in the creation of electronic content. Taiwan
automobile component and assembly industry was set up earlier than electronics, and
IC design industry. It is so called ‘a traditional industry in Taiwan. From 1992 to the
year 2000, the production values of the Taiwan automobile component and assembly
industry has increased from NT $92 billion dollars'to NT $140 billion dollars (Table
4.3). However, most automobile component and assembly companies are original
equipment manufacturers (OEM) and as a result are less likely to develop brand
names and global marketing strategies. Electronics industry plays an important role in
the economic development of Taiwan. Obviously, Taiwan is a global leader in the
manufacture of information and communications technology (ICT) products. The
shipment of notebooks was 24,253k sets owned 64.6% global share in 2003 (IEK/
ITRI). In recent years, the manufacture industries are moving into Mainland China for
the low cost land and labors. Knowledge-based industry like IC design industry is
showing its important role in the development of Taiwan economy. The revenue of
Taiwan IC design industry was NT $4.35 billion owned 27.8% global share (Fig 6.2).
However, most Taiwan high-tech companies are original equipment manufacturers
(OEM) and as a result are less likely to develop brand names and global marketing
strategies. There are one traditional manufacturer, one high tech industry, and a new
knowledge-based industry that all of them have competitive advantage in the world
and play an important role in Taiwan Industry. Thus, my dissertation tries to study
Taiwan automobile component and assembly, electronics, and IC design industries to

explore the use of E-catalog by Taiwan industry. A driving question for this research is
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the degree to which Taiwan automobile component and assembly, electronics, and IC
design manufacturers are marketing products under their own brand names, the means
by which they sell their products, and the methods used to increase market share and
sales. The manufacturers of these two industries frequently attend international trade
or advertise their products in trade magazines and newspapers to develop marketing
channels.

In order to derive the statistics, a comprehensive database of Taiwan suppliers
was created. In addition to building a database 195 automotive and motorcycle parts
suppliers, 205 electronics, and 180 IC design companies were asked to send their
product catalogs by mail to our office for analysis. First, the catalogs of electronics
industry were analyzed to derive information such as the number of product
categories and the number of product Stock Keeping Units (SKUs) produced by each
company. The taxonomy of products was derived using five international
classification systems as well as trade show classifications and local trade association
standards. The product descriptions were analyzed to derive standard product
taxonomies for electronics industry sector. From associations, suppliers, and the
Industrial Technology Research Institute (ITRI), information about current product
classification systems, trade shows, market channgls, common sales techniques, and
frequently used promotion materials were recorded. Second, the collection of catalogs
by the automobile and motorcycle parts industry was analyzed to abstract relevant
catalog content such as the number. of product categories and the number of stock
keeping units produced by each ‘company. The taxonomy of products was derived
using both association standards and manufacturers lists. In addition to creating a
product's taxonomy, the product descriptions were studied to derive basic statistics
and to build a parts dictionary in English and Chinese. From association interviews
and discussions with major suppliers, information about market channels, common
sales techniques, and frequently used promotion materials were recorded. Finally, the
research targeted the IC design industry, and the suppliers’ web-based catalogs were

studied and compared to paper catalogs for these three industry sectors.



2. E-Catalogs

There are 350 million Internet users worldwide and by the year 2005 the Wall Street
Journal (2002) predicts that the number of users could potentially exceed 766 million.
The use of electronic systems in the exchange of goods, services, and information is
booming, reaching US$ 114 billion in 1999 with predictions to reach US$ 1.5 trillion
in 2004 (Goldman Sacks Investment Research, 1999). By the development of Internet,
every enterprise is trying to promote their business and products on the Web.
Electronic catalogs (e-catalogs) become more and more important in the business

running.

2.1 Catalog and Internet

What makes a catalog? A common mistake among start-ups the belief that the
company has what it takes to build a profitable catalog program. Another common
mistake of direct marketers is thinking a small collection of products will make a
small collection of products will make a successful catalog program. Actually, a
successful catalog is a collective merchandise concept, not a single-focus,
single-category product line, and.a catalog 1s a store offering a variety of products
under a single concept (Boyle, 2004). The Internet appears to have emerged as a most
positive development for the catalog industry (Miller, 2000). From the survey of
Beaudry 2000 that more than half of the 36% that do buy products from the Internet
indicates that their motivation 1S the convenience offered by the Web. Most U.S.
businesses buy products via the Internet are computer equipment and software. The
mean percentage of respondents’ business purchases that come from the Internet is
only 10% compared with a mean of about 64% of the total purchases that come from
print catalogs. The share of orders received by Internet more than doubled from
11.7% of 2001 to 24.1% of year 2003. Besides, only 3% of B-to-Bers and 6% of
consumer catalogers admitted to a rising level of returns. Online ordering is almost
universal the percentage of respondent growing from 64% to 74% since 2001 to 2003.
This shift is leading catalogers to consider how e-commerce fits into not only their
marketing plans but also their operational strategies and back-end structures (Chiger
and Katz, 2003). Following are just a few of suggestions for milking the most from

Internet the newest utensil of the marketing toolbox:

(1) Go high-tech with customer service — If you save customer’s time and energy by

providing a well-planned Web site you will win their pocket book.

(2) Create cyber catalogs — Web site operators can track who visits their site and
databases can record their purchase history, which allows a company to develop a

more personalized relationship with individual customers.



(3) Streamline direct mail — An online system that allows the user to execute a direct

mail campaign using the Internet.

(4) Virtual tradeshow — The Internet has made this possible by offering almost
unlimited space to display product information and even run games and

sweepstakes. The limiting factor to virtual tradeshows is bandwidth.

(5) Go online at a tradeshow — Creating or using proprietary software at tradeshows

also can be a valuable use of the Internet.

(6) Sell information — The new model involves payment for information that is

delivered in a new way.

(7) Let the salesforce communicate — The database is more than just a collection of
names and addresses; it’s valuable client information that your company needs not
only to sell more efficiently, but also to educate incoming sales staff about their new
customers (Alexander, 1998).

Most of the new-to-file customers are coming in via the Internet, while most of
the sales are being generated by a catalog. Shoppers have become adept at locating
their product needs using various Internet capabilities, such as search engines, product
syndicates of catalog content (Catalog City, AOL Shopping), and aggregators of
product from multiple sellers such-as eBay.(Nicolai, 2003). As tracking orders via
source codes (also called sales codes or key codes) 1S one of the most import ways to
measure customer and prospect marketing-efforts. Therefore, a growing number of
Internet orders go into the uncoded category and must be matched back against the
mailing list to ascertain whether the catalog actually drove the order (Schmid, 2002).
Companies need to analyze and standardize product information. Therefore, three
kinds of data analyses should be conducted (1) review existing product in formation,
(2) check for missing data, and (3) organize product line. Editorial interface and
workflow program are necessary tools to create and manage database information
(Brooks, 2001). To make sure of the catalog Internet success, Bill Nicola developed
the ten checklists for it in 2003. The checklists are shown below:

1. Use syndicated links and unpaid search optimization to assure that product and

company keywords result in a customer finding your site.
2. Allow catalog requests and referral opportunities to be fulfilled across channels.

3. Join appropriate aggregation opportunities, such as Catalog City and Amazon.com.
Work toward pay-per-performance advertising terms rather than pay-per-click or
pay-per-view.

4. Use list-optimization services such as those from Abacus, Z-24, NextAction, and

I-Behavior to score Web buyers and inquiries for mailing.



5. Use e-mail to pre-notify buyers of catalog mailing.
6. Use e-mail to allow lapsed customers to request catalogs.
7. Use e-mail to allow customers to send referrals.

8. Consider the information content of product characteristics when merchandising
and presenting in a catalog. For example, include keyword information in product
heads and text so those customers using product search aggregators will find your
terms in their automated searches. Remember that a search engine spider will only

read text, not graphic elements.

9. Work toward presenting custom page views for each customer based on his history.
Even someone driven by a catalog to the “quick shop” window will pause and
consider additional item if you show a product on the landing page that is specific to

his interests.

10. Try to assure that your customer always comes back to a site where his cart is
prepared with his shipping and payment preferences, courtesy of a sophisticated

shopping cart module (Nicolai, 2003).

2.2 Catalog and Marketing

In today’s over stimulated communications environment, catalog sellers are unlikely
garner enough attention from “prospects—to create sufficient demand. The best
prospecting strategy is pulling marketing, which is to use information to enable a new
customer to find your product. A defining characteristic of all the Internet-originated
contacts is that they represent genuine pull marketing rather than push selling. The
customer is driving the process through his interests and needs, rather than being
driven by direct mail promotion (Nicolai, 2003). The standardized information can be
disseminated on the Web catalog, in print catalog, and on CD-ROM (Brooks, 2001).
Most American business are mail order catalog shoppers the result showed that 93%
of the total surveyed 1,000 business respondents made purchases from print catalogs
during the past year. Indeed, the mean frequency of businesses ordering from catalogs
is nearly 14 times annually, and most business order from print catalogs ordered by
phone and fax (Beaudry, 2000). Among the 232 Catalog Age subscribers who
participated in the survey large companies likely locate more budgets to their
Websites, and the vast majority 78% had both online and offline catalogs. There are
several methods for promoting online catalogs e-mail, search engines, promotions in
catalog, direct mail, print advertisements, and phone. E-mail is the most popular
promotional tool. The survey also showed that the print catalog orders are larger (73%)
than Web orders (10%) for most mailers (Chiger& Krap, 2003). As digital advances in



production, such as selective binding or versioning, ink-jetting and computer-to-plate
technologies become more efficient and affordable, they’re bringing catalogers closer
to what many consider the industry’s ultimate goal: one to one marketing. Yet some
companies hesitate to charge into one to one marketing on the Internet because of

database management, security and privacy issues (Oberdorf, 1996).

2.3 Electronic Catalogs

Segev, Wan and Beam (1995) define e-catalogs as electronic representations of
information about the products and services of an organization. Thus, a company’s
Web page that provides a short list of products is considered an e-catalog and even
simple online product representations are acknowledged to increase sales exposure
and market presence. In relation to the trend of using Internet, the electronics catalog
is the entry point of electronic commerce (Kalakota & Whinston, 1996). Electronic
catalogs are becoming as important in business-to-business communication as the
telephone or fax machine, a product catalog on a Web site, and clients can get the
most up-to-date data on the products and prices at less cost than printing and mailing
annual catalogs. Companies aretoffering a wariety of products online and are
increasingly viewing product descriptions -and.systems of products as an industry
standard (Kilbane, 1999). E-catalog is a rich, highly flexible information asset, and
virtual sales connect with customers all‘'over the world, 24 hrs a day. There are several
key characteristics such as ri¢h . content, classification, granularity, meta-data,
customization, and adaptability. An electronic ‘catalogs is not simple spread sheet or
database file with part numbers and product attributes, not a digital copy of a printed
catalog, not an ERP transaction file (MRO Software Inc, 2002). Besides, two kinds of
information (1) name, description, features, price, volume, price, specification, and
warranty (2) extensions to facilitate sales such as product cross-selling, up-selling and
special offers. The main objective of the e-catalog is in attracting customers and
supporting product search and ordering over the web (Laakso, 2002). For
manufacturers, retailers and distributors doing business online, that contact point has
become the e-catalogs (Croneweth, 2002).

2.4 Benefits and Challenges of E-Catalogs

The benefits of e-catalogs for both suppliers and retailers are reducing production
costs, expanding markets, and reducing processing costs (Baron, Shaw & Bailey,
2000). In 2002 MRO, Software Inc. claimed that the e-catalogs can satisfy customer
and channel demand, enhance existing customer relationships, support more sales

channels and reach new customers, reduce catalog management and distribution costs,



reduce order processing and customer service costs, drive competitive advantage and
differentiation, and speed time to market. The increased sales exposure impacts
consumer expectations and customers are not likely to be satisfied with online
catalogs unless they offer similar advantages and shopping experiences as stores and
traditional catalogs (Roxanne, 2000). There are barriers to e-commerce (e.g., differing
infrastructures that delay transmission of information, differing legal environments)
that requires marketing managers to continuously monitor the external environment
and adapt marketing strategies to satisfy the needs of international customers
(Harrison-Walker, 2002). Even after adapting to the global market trends and
investing in electronic catalogs and e-commerce platforms, there is no guarantee that
the customers will change their ways of doing business. Gilbert (2001) reports (and
most managers admit) that some customers will still use the fax over a web-based
order system as long as there is a published fax number. The ideal approach for a
company is not to deny the customer a point of contact but to facilitate multiple and
integrated points of contact so that what ever means is used to place an order or send a
request is tracked and satisfied.

There are many challenges of e-catdlogsslike inaccurate data, inconsistency, and
inefficient processes (APSIVA, 2002). Acquiring®the content presents can be more
difficult than expected. Product=similarity must highlight a supplier’s differentiation,
or the buyer will focus price only (Gartner’s Enterprise, 2001). The central challenge
is the creation and maintenance. of @vailableminformation taxonomy (Cronenweth,
2002). The key challenges in building and maintaining an electronic catalog are (1)
combining multi-source product data into"a coherent catalog (2) customizing and
distributing catalogs to multiple customers and channels (3) managing changes to
both the content and structure of the catalog (MRO Software Inc, 2002). Undoubtedly,
supplier and catalog content management remain the biggest technical challenges to
e-procurement (SAQQARA, 2002).

2.5 E-Catalogs Management

The information of e-catalogs can easily be changed on an as-needed basis, monthly,
weekly, or daily. No older catalog numbers of discontinued items, inaccurate
descriptions, and outdated prices will be handed in your customers’ hands. To meet
the need for convenient, accurate data, vendors and industry groups are offering a
variety of products almost as fast as the click of a mouse button, and are typing to
make their system of product descriptions an industry standard (Kilbane, 1999).
Knowing how to manage an e-catalog can help ensure that the system put into place
will be successful. The step to any company’s successful e-commerce venture is

getting its database in order and standardized (Brooks, 2001). Customer data captured



online can range from ‘“basic registration information” to details about navigation
paths and the most-visited pages (Miller, 2001). Sell-side catalog content management
involves creating, managing, and deploying product data for access by customers. The
content-design must consider the issues of product ontology, structural standards,
semantic standards, multi-lingual catalogs, and integration. Software is important but
is only part of the equation. The major focus of any effort has to be on the process and
content design for future flexibility (Laakso, 2002). Management system should have
technology, some fundamental functionality and features (1) central repository and
management (2) manage products down to granular level (3) standardize and enhance
data (4) seamlessly push to and synchronize between multiple channels (5) repeatable
and automated (Apsiva, 2002). To implement catalog management technology must
consider the business processes, information models must facilitate commerce across
each supply chain, and must work with trading partners to establish the supply chain's

current and future information-sharing strategy (Gartner’s Enterprise, 2001).

In order to produce the optimal e-catalog, its contents must be merged in real time
with inventory data, special pricing and other personalized data elements at the point
of contact with the individual customer (Cronenweth, 2002). Besides, the optimal
electronic catalog management solution should (1) manage catalog content in one
place (2) rich content (3) taxonomy-based approach(4) manage catalog for business
users (5) support for different-customers and sales' channels (MRO Software Inc,
2002). At the simple end of the spectrum, customers visiting an Internet catalogs can
send e-mail to ask question or place orders. At the other end of the spectrum is the
integrated system that allows customers to place orders online. At fully integrated
system allows up-to-the-minute sales and inventory information. When all the pieces
of e-catalogues, CD-ROMs and print catalog together companies stand a better chance
of gaining multiple benefits and achieve success in the Internet economy (Brooks,
2001).

Taiwan is a global leader in the manufacture of information and communications
technology (ICT) products. However, most Taiwan companies are original equipment
manufacturers (OEM) and as a result are less likely to develop brand names and
global marketing strategies. A driving question for this research is the degree to which
Taiwan manufacturers are marketing products under their own brand names, the
means by which they market their products, the methods used to increase their market
share and sales. Taiwan manufacturers frequently attend international trade or
advertise their products in trade magazines and newspapers to develop marketing
channels. The newest marketing promotion and communication channel for Taiwan
manufacturers is the website. A large number of the companies are displaying

products and providing information online and some have comprehensive
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e-commerce sites. Those companies are also designing websites for buyers to place

orders, to eliminate intermediaries, and increase profits.




3. Methodology

The methodology details the collection of primary and secondary data for the
automobile component and assembly, electronics, and integrated circuit (IC) design
industry sectors. The flowchart of this research is shown on figure 3.1. First target
industry is the automobile component and assembly industry the primary data resulted
from an interview with The Taiwan Transportation Vehicle Manufacturers Chief in
Taipei. Following the interview, letters were sent to 195 large automobile parts
manufacturers, located in different counties of Taiwan, requesting a catalog for
research purposes. The data from the catalogs were coded and entered into a database.
Web-sites were studied and coded for content. There were 102 paper-based catalogs
received and 39 companies published on-line catalogs. Given the limitation on the
number of companies with websites, the analysis between catalog types was based on
a sample of 39 companies that had paper catalogs as well as website catalogs.
Secondary data from the Directorate General of Customs Data were retrieved in order
to define the way that the Directorate General of Customs (DGOC, 2001) classifies
vehicle parts for customs processing. The authors also used Internet search engines
(Yam and Google) to identify the 20 leading Automotive Associations in Taiwan.
After collecting association names and addresses, phone calls and visits were made to
associations to complete the :Taiwan list of related automobile and motorcycle
associations. The authors visited MrsHuang, Chief'of Business Affairs Section at the
Taiwan Transportation Vehicle Manufacturers Association, for in-depth case data and

addresses. The ITIS database (www.itis.org.tw) provided company names as well as

import and export trend statistics for the research. To summarize trends in the industry,
we collected data related to the profile and structure of Taiwan Automobile
Component and Assembly Industry, including major component parts, total
production values, the amount of export and import and the sales. The Corporate
Synergy Factory System (C-S system), founded through the support of The Industrial
Development Bureau, Ministry of Economy Affairs (MOEA), was studied. Since
characteristics of companies will be influenced by the capital and number of
employees these are the two factors that are used to create size classification rules.
Small, medium and large-scale companies were grouped according to the rules to
discuss the relationship among the groups. Four common product classification
systems, the Taiwan Customs Classification System, The TTVMA Classification
System, The Yu-Long Automobile Classification System and the Trade Show
Classification System were studied. In addition, this research evaluated the sample of
39 companies’ e-catalogs as compared to their paper catalogs in terms of the
differences in the number of categories, Stock Keeping Units (SKUs), brand names,

and illustrations. Product category means kinds of product classified in different
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groups on the catalog. There are many similar products that are put together in the
same category, each one of them represents a type of Stock Keeping Units (SKUs).
The figure or picture of the product is defined to be the illustrations in this research.
Brandname of product also can be found on the catalog of different companies.
Finally, the conclusion and recommendations were drawn based on the data and
analysis.

Secondly, for the electronics industry research required the collection of
primary and secondary data from members of the Taiwan Electrical and Electronics
Manufacturing Association (TEEMA). The primary data sources included recorded
dialogues from two research managers in the Electronic Component Department, the
Industrial Technology Research Institute, and the Executive Director of the Taiwan
Electrical and Electronic Manufacturers Association. The secondary data sources
consisted of company catalogs, government statistics, association lists, and other
sources of published data. The company research database was built by abstracting
data, according to a code sheet, from the catalogs provided by 205 computer and
peripheral parts manufacturers in Taiwan. First, letters were sent to each company
requesting a catalog for research purpeses. Then, the catalogs were analyzed, coded
and data recorded in a database. Web sites . were also analyzed and coded for content.
A complete list of the website URLs 'was derived from the paper catalogs and
association member list. Product descriptions for notebooks, Personal Digital
Assistants (PDAs), and electrical computetcables are studied. Internet search engines
were used to find various produet classification systems. Using the product
classification systems as a basis for comparison, the differences between systems used
in Taiwan and in foreign countries are evaluated from the perspective of building
better Internet-based catalogs. After the differences between various
product-classified systems were identified, a sample of product descriptions was
generated for illustration and for discussion. Using the distribution analysis and
classification method, we derived partitioning rules using the capital and employees
data to create a new set of small, medium, and large size companies (Table 1). For
example, company is classified as a small enterprise if its capital less than NT$ 20
million and the number of employees is less than 30. If a firm satisfies one
partitioning criteria, but not another, then it is omitted. Only clearly partitioned data
that satisfy both criteria on employees and capital are allowed into the subset. Since
the combined classification fairly describes three distinct groupings by two commonly
reported parameters, it is used for comparing companies and describing the
differences between products and catalogs across company size. All the paper catalog
and e-catalog were also collected and compared the category, SKUs, illustrations, and

brandname in electronics industry.



The automobile industry is so called a traditional industry, and the electronics
industry represents the new developed high-tech industry in Taiwan. Both of their
catalogs promote the tangible product. Thirdly, this research study the IC design
industry because of their high value-added property and their intangible product. The
primary data and secondary data were collected by the way of interview, collecting
paper catalogs and study the websites of the IC design house. The list of IC design
companies was provided by Terry Chen, research manager of IC department industrial
economics and knowledge center Inustrial Technology Research Institute (IEK ITRI).
The address of websites were clearly shown on the list (Appendix K). Paper catalogs
were collected by the help of Dior Chen, Manager of Taiwan Semiconductor Industry
Association (TSIA), Jack Sheu manager of open-lab service department ITRI, Kenny
Wang manager of IC facility agent, and Mr. Lee director of Taiwan Hsin Chu Science
Park Association. After compared the product categories, SKUs, brandname, and
illustrations by the collected paper catalogs and websites, some stastics and t-test were
executed. Field review were done to get more information about the perpespective of
the supplier Ping Huan senior specialist of customer service department Sunplus,
Dennis Liu public relationship manager of Elan, and Mr. Jian a researcher of IC
design industry at IEK ITRI, then’compared.the thtee industries to formulate a model
of product promotion by the use-of catalog.

In conclusion, this dissertation tries. to stdudy the use of e-catalogs by Taiwan
industry. Three Taiwan great global impact-ifidustries were chosen in this research.
This research have done three studies.in sequence. The first target of this dissertation
is automobile component and assembly industry. The second is electronics industry,
and the third is IC design industry. We use hypothesis testing to analysis the result of
the three studies in comparing the paper catalog versus e-catalogs. Finally, the
research compare the e-catalogs between automobile component and assembly
industry, electronics industry, and IC design industry. ANOVA seems to be a good
method to analysis the results of this study. All the analysis will be shown in section
7.4.

3.1 Standard Descriptions and Taxonomy of Taiwan Automobile Part Product

There are often numerous product descriptions for a single part or component
produced by Taiwan manufacturers. For a buyer, this creates difficulties since in order
to find the product requires mapping English terms from the Taiwan industry part
classification to other classification systems such as the US Census Bureau
Harmonized System (HS code), the UNSPSC Code, or other standard product
classifications. Four common classifications, such as Taiwan Customs Classification

System, The Taiwan Transportation Vehicle Manufacturers Association (TTVMA)



Classification system, The Yu Long Automobile Company Classification System and
The Trade Show Classification System are described below to highlight the
advantages and disadvantages that exist between different part classification systems.

The Directorate General of Customs and the Board of Foreign Trade publish a
comprehensive classification system called The Customs Import Tariff and
Classification of Import and Export Commodities of the Republic of China. This
classification system provides manufacturers, suppliers, and distributors an extensive
list of parts descriptions, tariff fees, and import restrictions. Other related information
for auto part classification can be obtained from the Taiwan Transportation Vehicle
Manufacturers Association, the Yu Long Automobile Company, and from the trade
show catalogs produced by CETRA and the Taipei World Trade Center (2002 Taipei
International Auto and Motorcycle Parts and Accessories Show). The classification
system for trade shows is referred to as the Taipei Auto and Motorcycle Parts and
Accessories (TAMPA) Code.

Taiwan Customs Classification System has a few disadvantages. First, The
Directorate General of Customs struggles to keep up with classifying new products
and particularly classifying products and ! ‘pasts that are technical innovations. New
products tend to be placed into.’broad .existing categories and new categories are
slowly created. The degree of correspondence with the HS Code system is not known
but discrepancies between the-two systems do exist. As well as, a search engine
allows users to find the appropriaté code number given a part description. An
advantage of the system is that the Industrial. Technology Intelligence Services has
automated the Taiwan customs classification system and provides on-line access.
Furthermore, the Taiwan system provides a good standard list of English and Chinese
part descriptions related to the HS Code and the UNSPSC.

The TTVMA Classification system is non-automated and is derived from member
self-reports of parts and components produced at their factories. The major
classifications are for automobiles (308 categories), bicycles (91 -categories),
motorcycles (161 categories), and railroad vehicles (4 categories). However, there is
no method for identifying and classifying single part stock keeping unit (SKU). We
found the computerized database of members and their information is updated yearly
and that the system likewise provides a good standard list of English and Chinese part
descriptions related to the way manufacturers classify their production activities.

The Yu-Long Automobile Company Classification System is one of the most
accurate and complete automotive parts classification systems used in Taiwan. The
system offers a comprehensive means to classify parts as stock keeping units for
inventory control. The system utilizes a column and row system with four major part

divisions including engine parts, electrical parts, chassis parts, and body parts. Each



major division has a sub-division (xxx level) and each sub-division has an even finer
layer (xxxxx level). This system is one of the most complete standard lists of English
and Chinese part descriptions that can be used to describe automotive part SKUs.

The Trade Show Classification System is used to place manufacturer exhibits and
sales booths into a logical presentation order. Buyers from all over the world use the
system to locate manufacturers exhibiting products. The system has a long history
being used for mapping of categories to the floor plan of the Taipei World Trade
Center Exhibition Hall. The shortcoming of the system is the incomplete and

non-standard list of English and Chinese part descriptions.

3.2 Standard and Product Taxonomy for Electronic Product

Product descriptions for notebooks, Personal Digital Assistants (PDAs), and electrical
computer cables are targeted to the study. Taiwan’s related information about product
classifications from the websites of CETRA and the Directorate General of Customs
(DGOC) are analyzed. The official classifications include the Harmonized
Commodity Description and Coding System (HS), the Classification of Commodities
of the R.O.C (CCC Code), the Industrial :Code, and the International Standard
Industrial Classification (ISIC). Eor widely.used ifiternational product classifications,
the United Nations Standard Products and 'Services Codes (UNSPSC), the Central
Product Classification Version: 1.0 (CPC-V1.0) and the Standard Industrial Trade
Classification (SITC) are compared and studied.

The Taiwan government curréntly uses the HS Code system and the CCC Code
system for customs import and exports tariff and classification of import and export
commodities. The classifications for the three target products are not precise since
these two systems are fully not consistent. Further, these two classifications do not
code electrical computer cables under a product category that is easy for users to
relate to. Taiwan industries use the ISIC Code and the Industrial Code as well. The
ISIC Code and the Industrial Code are better for classifying the three target products
than the HS Code and the CCC Code. However, the product descriptions in the ISIC
Code system and the Industrial Code system are controversial. Within these two
systems, there are two descriptions for notebooks. The Industrial Code system gives
two descriptions to PDAs, and there’s only one description for PDAs in the ISIC Code
system that differs from the popular one used in the marketplace. Except for UNSPSC,
the international classifications, such as CPC, and SITC, are not much better for
classifying the target products. Among these classifications, UNSPSC specifically
classifies the target products the best since it gives only one description for each
product. In addition, the product descriptions match the current ones used in the

marketplace.



The US Census Bureau Harmonized System (HS Code), the Customs Cooperation
Council Code (CCC Code), the Industrial Code, the International Standard Industrial
Classification (ISIC), the UNSPSC system, the Computex Taipei 2001 standard, and
the Taiwan Electrical and Electronic Manufacturers’ Association standard are very
important for electronic product classification. A good e-catalog system will enable
buyers to search and find products no matter which classification system they are
using. Also, they will be able to search and find products using keyword descriptions

in Chinese or in English.
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4. The Profile and Structure of Taiwan Automobile Component and
Assembly Industry

There are six major kinds of the automobile component and assembly industries in
Taiwan with “others” meaning industries manufacturing or assembling related
products. Each of these sectors has about 60 to 70 companies and on average each
employs about 200 employees and has capital of about $NT 300,000. Table 4.1 shows
the profile of the automobile component and assembly industry in Taiwan.Table 4.2
illustrates the employee distribution of the Taiwan automobile component and
assembly industry. One half of the companies, according to ITRI’s data, have fewer

than 20 employees.

Table 4.1 — Taiwan Automobile Component and Assembly Industry Profile
Company Average Capital (Unit:

Parts Number Thousand NTD) Average Employees
Engine Parts 70 234,520 201
e ©
Electrical Parts 93 316,760 536
Chassis System 63 375,776 231
Stamped Parts 55 315,534 128
Ornaments 29 625738 93
Others 57 87,630 83
Total 429 255,747 248

Source: The Taiwan Transportation Vehicle Manufacturers Association; ITRI/ ITIS

Table 4.2 — the Employee Distribution of the Taiwan Automobile Component and

Assembly Industry
Employees Company Number %
<20 1,437 66.4
20-29 240 11.1
30-99 361 16.7
100-199 71 33
200-299 25 1.2
>300 29 1.3
Total 2,163 100.0

Source: ITRI/IT IS

Generally speaking, the production values for the Taiwan automobile component
and assembly industry have been increasing yearly since 1991. Exports and
production show steady and positive growth. Imports, however, impact production
and exports (Table 4.3). In general, the direct exports for Taiwan’s automobile



components are increasing. The sales were positive except for 1996 and 1999, and the
overseas sales were better than domestic sales. Table 4.4 shows the sales of Taiwan
automobile components and assembly industry from 1992 to 2000. The production

values of the Taiwan automobile components and assembly industry has grown from
NTS$ 92 billion to NT$ 140 billion since 1992 to 2000 (about 7% per year).

Table 4.3 — the Export and Import Values of the Taiwan Automobile Component and
Assembly Industry over 1991 and 2000

Million NTD, Thousand NTD/Ton, %

. Export Import ] Cproducion vatues BlExport Blimpor
Year Production X
Values verage Average
Amount| Unit |Amount| Unit
Price Price
1991 92,208 33,834 124 40,741 209
1992 104,728 37,418 127| 49,311 216 N
1993 106,607 42,755 139 57,108 245
1994 112,613| 47,914 143| 64,076 271
1995 125,373 54,534 148| .71,981 297
1996 118,875/ 62,370 149} 55,371 270 | |
1997 124,734 68,034 148| 58,354 243
1998 134,278 71,215 160| 66,287 155
1999 131,414 77,555 155| 56,089 250
2000 140,449 81,728 154} 63,745 253

Source: ITRI/IT IS

Many of the Taiwan automobile component and assembly companies are
after-sales oriented and sell into the international marketplace using their own sales
force. Others focus on original equipment manufacture (OEM) and follow the
manufacturing plans of the car companies. Some companies do commit to researching
and developing automobile parts and providing target markets with those parts. The
2001 Industry Statistic Survey Report published by MOEA shows that the Taiwan
automobile components and assembly industry has 2,163 companies. Automobile
parts are manufactured from metal and non-metal materials. Thus, the up-stream
companies in this industry are steel, rubber, plastic, electrical parts, electric machinery,
glass, and paint industries. Since most companies in this industry are original
equipment manufacturers (OEM), their down-stream buyers are car manufacturing
companies. The suppliers of this industry are raw material companies, component
manufactures, and related service providers. There is also a sector of companies that
imports raw materials for the supply chain members. The Taiwan automobile
components and assembly companies sell their products to venders, agents, and

automobile manufacturing companies domestically 69% and internationally 31%.
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Table 4.4 — the Sales of the Taiwan Automobile Component and Assembly

Industry 1992 and 2000 Unit: Million NTD, Growth Rate %
Year Domestic |Overseas| Sales &;Zitt Eg_ﬁ;ﬁ :11((13))
Sales (a) |Sales (b)| (a+Db) Rate % || .
92,165 19,933| 112,098
1992 22.4 -13.1 14.1 17.8 %
91,064| 23,780 114,844 100 [ I |
1993 -1.2 19.3 2.5 20.7 M M
95,314 26,733| 122,046 | 170
1994 47 124 63 217 .
101,764 31,281| 133,046
1995 6.8 17.0 9.0 23.5 60 {50
91,292| 39,151| 130,443
1996 103 252 20 00 Cntnl®
94,994 39284 134,278 1 allin I
1997 a1 03 29 293 |
101,785| 42,133| 143918 o | 120
1998 7.1 7.3 7.2 29.3 —‘ 110
1999 96,097| 47,390| 143,487 33.0 1 i 0
103 -4502 46 12282 149 -6093) 1992 1993 1994 1995 1996 1997 1998 1999 2000
2000 7.6 2.3 43 v

Note: Direct Export Rate = Export/Sales x 100%
Source: ITRI/ITIS

4.1 The Corporate Synergy System

The Industrial Development Bureau of the Ministry of Economic Affairs established a
Corporate Synergy Factory System (C-S system) as a channel to promote business
between small and medium enterprises in 1984. Since then, 278 automobile
companies have registered in the system. The system increases the competitiveness of
manufacturing industries by developing a cooperative network. The system also helps
enterprises reduce purchase and production costs.

The C-S system builds on an outsourcing relationship between hub factories,
first-tier satellite factories, second-tier factories, and third-tier factories. Hub factories
outsource parts to first-tier satellite factories, first-tier satellite factories outsource
parts to second-tier satellite factories, and then second-tier factories outsource parts to
third-tier satellite factories. This structure forms vertical segmentation in the industry
and allows for greater flexibility while maintaining economy of scale. The corporate

synergy system currently has 16 systems with 171 satellite factories.




4.2 Combined Partitioning Rules

Using the distribution analysis of registered capital and number of employees, the
following partitioning rules were used to subset the catalog data by small, medium
and large firms. The data set includes 1083 members but eliminate members not in the
quartiles for both capital and number of employees. For example, a company with
capital of 25 million and 15 employees does not fit the rule for combined quartile

groupings (Table 4.5).

Table 4.5 —Partition of Association Members According to Combined Quartile
Groupings Using Employees and Capital

Size Rule Number

Small Capital < 8,000,000 & Employees < 18 610

Medium (8,000,000 =< Capital < 29,000,000) & (18 182
=< Employees < 52)

Large Capital >= 29,000,000 & Employees >= 52 291

4.3 Company Characteristics by Size

The following discussion uses distribution analysis of the part categories for small,
medium and large auto part companies.-The number of manufacturers in each part
category is tabulated from self-reported specialties. That is, if three small companies
claim that they are manufactures ofiengine-paits, the resulting frequency count for
engine parts equals three. The large companies have the greatest similarity among
products followed by small companies. ‘Medium size companies are characterized by
a greater diversity in the types of auto parts manufactured and 50% of the medium
size companies produce unique parts.

The data for medium size companies show that a large portion of companies
specialize in the production of electromechanical devices, such as power windows and
electrical coils for automobiles. Small companies, on the other hand, specialize in and
labor-intensive production of small parts like screws. On the other hand, large size
companies are producing large size parts that require capital-intensive machinery
(stamping of automobile body parts) and building complicated integrated components

such as transmissions.

4.4 Product Category Frequency

Table 4.6 shows the data from the transportation company parts association members
re-coded according to the Yu Long Automobile Company Classification System. The
company reports of manufacturing specialty were re-classified using this system and
the frequency of the Yu-Long product codes were sorted. The results of the

reclassification are shown in Figure 4.1. Table 4.7 takes the recoding of company

19



reports of manufacturing specialty one step further. That is, the Yu-Long codes were
placed into trade show categories such as the Taipei Auto and Motorcycle Parts and
Accessories (TAMPA) code. The results indicate that the Taiwan auto parts industry

specializes in auto frames and parts, engine parts, and electrical parts.

Table 4.6 — the Top15 Part Categories for Automobile Components Industry

Rank English Chinese Yuc_(l;gélg Frequency| TAMPA Code
1 |Cylinder Body RS | 11 250 1
2 |Lights AR 26 187 5
3 |Door Panel Parts |& * % i* 80 153 4
EI ]
4 [Body Assembly |} ¥ =0 d 60 147 4
Piston and . -
5 Connecting Rod L3 I 12 119 !
6 |Brake Jo] & 41 107 3
7 |Axle o5 fh 40 104 4
5 2
8 |Switch and Relay | ™ * 1 25 98 5
e
Electrical Parts, TR LR
9 |Terminals and F & s 29 93 5
Electric Appliance |7 BAf
10 [Radiator and Fan |-k §& ok 5 21 92 3
11 |Mud Guard T ieAE 63 92 4
Nut, Bolt, Screw, |43ty g s
12 Gear VR Sk Sk i 71 91 3
Console, Rear-view | % 3~ 45 > 14 4l
13 Mirror ey 96 91 4
14 |Carburetor it =x 16 75 1
Wire Harness, P
15 |Battery and gﬁ ( %‘Si 24 75 5
Conduit F oS

Table 4.7 —the Manufacturing Company Frequency of the Six Product Categories
Defined by Taiwan Auto and Motorcycle Parts and Accessories (TAMPA)

Category TAMPA Total Percentage
Code Frequency

Automobile Frame and Parts 2328-232899 1,290 40.25%
Automobile Engine and Parts ~ |2316-231680 682 21.28%
Body Electrical Parts 2330-233074 556 17.35%
Engine Fittings, Power Trains,

Steering, Brakes 2320-232617 522 16.29%
Electrical Parts for Engine 2318-231883 133 4.15%
Pneumatic Tires, Tubes, Hubs 2332 22 0.69%
Total 3,205 100.00%
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4.5 Marketing Strategies

Most companies in this industry are Original Equipment Manufacturers (OEM), and
as a result most domestic companies lack global marketing strategies. In addition, the
down-stream companies are domestic automobile manufacturing companies and there
is a strong partnership between the firms. The strong partnerships enable companies
in this industry to survive through inter dependency. The Taiwan automobile
components and assembly companies often participate in the international trade shows
to find new buyers. They also advertise their products in related magazines and
newspapers produced by the China Economic News Service. Domestic associations
also act as an effective marketing channel by providing publications and membership
directories.

A new marketing channel for companies is the Internet website. After rating the
websites of domestic part providers, it was found that some websites for Taiwan
companies employ relatively advanced product displays. In addition, the websites
provide comprehensive information about the company mission, history and product
specifications. Some websites provide an online ordering function just like Yu-Long

Co (www.yulon-motor.com.tw). . €Commen..sales ‘techniques used by this industry

sector include inter-network sales, trade shows; overseas sales, joint ventures and
technology transfer. Some firms also work with repair and part supplier houses to

build the local distribution netwerk.
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5. Electronics Industry Profile

This research focuses on the product categories and classifications for personal digital

assistants (PDAs), notebook computers, and computer cables. Table 5.1 introduces

Taiwan’s top 10 export electronic products in 2001. The data show that the portable

digital automatic data processing machines (or PDAs) and notebook computers are

ranked as the two most important export electronic products in 2001.

Table 5.1 — Taiwan’s top 10 export electronic products in 2001
Unit: NT$ 1000, NA: Note Available

Rank

HS Code

Product

Amount

Unit

8473301090

Other parts and accessories of the
machines of subheading No.
8471.10, 8471.20, and 8471.91-3

205,193,378

NA

8471300000

Portable digital automatic data
processing machines, weighting
not more than 10 kg

195,512,045

7,236,377

8471609090

Other input or output units,
whether or not presented with the
rest of a system

56,749,627

8,996,677

8473302100

Parts and aécessories-of the
machines of division No.
84719010

26,915,893

NA

8473302900

Parts and accessories.of the
machines of subheading No:.
8471.80 and 8471:90

18,976,732

NA

8473502000

Parts and accessories equally
suitable for use with machines of
subheading No. 8471.10, 8471.30,
8471.41, 8471.49, 8471.50,
8471.60 and 8471.70

18,736,746

NA

8471410000

Other digital automatic data
processing machines, in the same
housing with at least a CPU and
an input and output unit

13,115,509

621,515

8

8471701030

Optical disc devices

6,626,976

3,602,745

9

8528219000

Other color video monitors

5,277,655

659,941

10

8471601000

Terminals

4,572,307

560,398

Source: Customs Import and Export Information of the R.O.C, 2001

Table 5.2 shows the Taiwan top 10 import electronic products in 2001. The data

show that the export values for portable digital automatic data processing machines

are much greater than the import values.
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Table 5.2 — Taiwan’s top 10 import electronic products in 2001
Unit: NT$ 1000, NA: Not Available

Rank | HS Code Product Amount Unit

1 18471609090 Other input or output units, whether or 55.284,478| 13,482,645
not presented with the rest of a system

2 |8471701010(Hard disc devices 31,742,569| 8,853,187
Other parts and accessories of the

3 8473301090|machines of subheading No. 8471.10, 25,050,017 NA
8471.20, and 8471.91-3

4 |8471701030|Optical disc devices 13,870,954| 6,604,896
Parts and accessories equally suitable for
use with machines of subheading No.

S [8473502000/471" 10, 847130, 8471.41, 8471 40, | 331075 NA
8471.50, 8471.60 and 8471.70

6 |8471701090|Other magnetic disc devices 5,238,029 1,671,812

7 18471701020|Soft disc devices 4,728,219(11,174,579
Portable digital automatic data

8 18471300000 processing machines, weighing not more | 3,612,983| 107,503
than 10 kg
Digital processing units other than those

9 |8471500000) & bheadings No.8471:41 and 8471.49 | >:422:897) 51,996
Other digital automatic data processing
machines, comprising in the. same

1018471410000 housing at leas‘?a CP%J and an input and 3,067,140 16,589
output unit

Source: Customs Import and Export Information of the R.O.C, 2001

Table 5.3 shows the statistics-for. Taiwan information appliance (IA) products in

1999 and 2000. The growth rates for ‘thel estimated production units and values for
thin clients and smart handheld devices (SHDs) in 2000 exceed 100%. The production

growth rates for smart handheld devices and thin client growth exceed 100%.

Table 5.3 — Estimated statistics for Taiwan information appliances, 1999—2000

Production

Estimated Production

Estimated

Product |Units in Production g;?gth Values in Production 1({}3;%}1
1999 Units in 2000 1999 Values in 2000
(;lilllelﬁt 305 674 121% 91.5 190 107%
Sg‘j}‘(’p 2.633 4454 69% 650.7 909  40%
%ifﬁ? 35 49 40% 14.0 16| 13%
SHD 442 1.550| 250% 82.2 251 206%
Total 3.415 6,765  98% 838.4 1361  62%

Source: Market Intelligence Center, Institute of Information Industry, 2001
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The majority of the Taiwan notebook manufacturers sell to target markets in the
US and Europe. The production of notebooks is much greater than the production of
palmtop computers and electronic wires (Table 5.4). Notebooks are an export product
with the export units and values 10 times larger than the production for the local
supply chain. Table 5.4 shows the domestic sales, imports and exports of notebooks,
palmtop computers, and electric wires in Taiwan.

Table 5.5 shows the production units and values for notebooks produced in
Taiwan from 1998 to June 2001. Generally speaking, the production units and
production values of notebooks in Taiwan reached a peak in 2000 and fell back to
1998 levels in 2001. These data show the global slow-down in production as well as

the shift of some production to Mainland China after the year 2000.

Table 5.4 — Domestic sales, imports and exports of notebooks, palmtop computers,
and electronic wires in Taiwan (01/2001- 10/2001).  Unit: NT$ 1,000

ISIC Production .
Code Product Units Market Units Values
Domestic | 1,093,784 19,824,778
2611025 [Notebook 10,092,764 9, 025,
OIEDOOKS 7 O I Export! r) 9,044,582 238,587,977
Domesii 315,370 989,740
2611030 |Palmtop 369413000
computer Export 45,858 240,841
: Dormesti 20,846 2,175,433
2812210 |Flectronic 42,363/ —mes e
wire Export 22.903 3,395,762

Source: Issue 111 of the Information.and Electron Industry Statistics Monthly,

Department of Statistics, Ministry of Economic Affairs

Table 5.5 — Production units and values of notebooks in Taiwan

Unit: million US $

Year Production Growth Production Growth
Units Rate Values Rate
1998 6,080,00 ( ; 8,400 ;
1999 9,710,000 53.7% 11,073 21.1%
2000 12,707,000 30.9% 13,548 22.4%
2001.01-2001.06 6,196,000 -4% 5,816 -16.9%

Source: Market Intelligence Center, Institute of Information Industry

Figure 5.1 depicts the growth of production units worldwide and in Taiwan.

Figure 5.2 shows the increase of Taiwan’s market share in the global notebook market

and demonstrates the key role Taiwan plays in the global computer marketplace.
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Figure 5.1 — Importance of the Taiwan notebook companies in the global market
Source: IDC, 111, and MIC
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Figure 5.2 — Taiwan’s market share in the global notebook market
Source: IDC, 111, and MIC

The production units and production values of Taiwan PDA manufacturers
showed a large increase in the year 2000. Figure 5.3 shows the growth of the
production values of Taiwan PDA manufacturers in the year 2000 is three times

greater than the year 1999.
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Figure 5.3 — Production units and production values of the Taiwan PDA

manufacturers in 1999 and in 2000

Source: Institute of Information Industry, 2001

Taiwan’s smart handheld device (SHD)'manufacturers have tripled the production
values and the production units in 2000.as compared to 1999. We find the Taiwan
SHD production values in 1999:are 82 mil‘lii‘m‘US $and in 2000 are 251M US dollars.
Besides, the production units of the Taiwan SHD in(iustry are 442,000 units in 1999

and 1,550,000 units in the year 2000. : ;
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6. IC Design Industry Profile

The Taiwan semiconductor industry has distinguished itself as a comprehensive
industrial supply chain. The competitive advantage of the industry and the cluster
effect of the channel members have made it famous in the world. The structure of
semiconductor industry in Taiwan is comprehensive and has upstream, midstream,

and downstream segments working cooperatively (Figure 6.1).

Equipment Capital and Human Resources
| |
Testing of
Die Testing
Logic Design Mask Design Packaging Finished Products
and Dicing
CAD
CAE [ IC Mask Manufacturing Packaging Testing
Design [P 4 [ 14 > 45 1 36
180
Al A
Crystal Growth/ Wafer-Dicing L Substrate
15
Materials | | IC Wafer Chemical L]
8 Products 19 Lead-frame
4
Service
Support
Shipping
Customers
Science-based Industrial Park

Figure 6.1 Structure of Taiwan Semiconductor Industry, ITRI, IEK (2003)

The increased manufacturing capacity in Asia, particularly in Taiwan, attributed
to the success of the foundry model. Pure-play foundries supplied roughly 73 percent
share of the worldwide market, with sales approaching US$10 billion in 2000. Mask
ROM owns 56% of the global market share and IC packaging has 30.4% of the
market share. Both are leaders in the global ranking. The IC Design Industry takes
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26% of global market share following the leading country U.S.A. The global ranking
of the manufacturing capability in Taiwan followed Japan and U.S.A. and is currently
facing competition from China. Table 6.1 shows the competitive advantage of
Taiwan’s semiconductor industry in the global market. According to the report of
ITRI IEK (2003), the 2002 revenue of the semiconductor industry in Taiwan reached
$652.9 billion NT dollars. The revenue includes NT$147.8 billion for IC design, NT $
378.5 billion for IC manufacturing, NT $94.8 billion for IC packaging, and NT $ 31.8
billion dollars for IC testing (Table 6.2). The high growth rate of the IC industry plays
a key role in the economic development of Taiwan, and has established the industry’s

global position.

Table 6.1 Taiwan semiconductor industry’s global market position

Global Market Share | Global .
Product & Market Share (%) Ranking Leading Country
Self Brand Name IC 5.5 4 US.A., Japan,
Korea
DRAM 16.9 3 Korea, U.S.A.
Japan, Korea,
SRAM 6.4 4 USA.
Mask ROM 564 1 Taiwan
Design Industry 259 2 U.S.A.

. U.S.A., Japan,
Manufacturing Industry 7.4 4 Korea
Contract Manufacturing 729 1 Taiwan
IC Packaging Industry 30.4 1 Taiwan
Testing Industry 357 | e |-
Manufacture Capabilities 14.7 3 Japan, U.S.A.

Data Source: ITRI, IEK (2003)

Table 6.2 Last five years revenue for Taiwan’s semiconductor industry

Segment/Revenue (B NT$) 1998 | 1999 | 2000 | 2001 | 2002 | 2002/2001
Semiconductor Industry 283.41423.5|714.4|526.9| 652.9 23.9%
IC Design 46.9 | 74.2 [115.2]122.0| 147.8 21.1%
IC Manufacturing 169.4/264.9468.6(302.5| 378.5 25.1%
Foundry 93.8 [140.4/296.6|204.8 | 246.7 20.5%
IC Packaging 54.0 | 659 [ 97.8 | 77.1 | 94.8 23.0%
Taiwan IC Packaging 42.0 | 549 | 83.8 | 66.0 | 78.8 19.4%
IC Testing 13.1 | 18.5|32.8 253 | 31.8 25.7%
Total Market Value = Design

+Manufacturing-Foundry 122.5]198.71287.21219.7] 279.6 27.3%

Data Source: ITRI, IEK (2003)

29



The revenue in 2002 of Taiwan integrated circuit (IC) design industry ranked
second about 27.8 % in global market (ITIS, 2003). Table 6.2 showed the increasing
ratio of global share. There are 180 IC design enterprises in the industry. MediaTek,
VIA, Surplus, Novatek, RealTek, ALi, ESMT, ELAN, HIMAX, Etron are top 10
companies in the industry, and table 6.2 shows their revenue in recent five years from
1999 to 2003. IC-design industry in Taiwan has been prospering continuously thanks
to various encouragement measures of the government and the support of auxiliary

industries such as wafer processing, sealing, packing and testing.

Unit * $ Billion USD

20 30%

18
1 25%

16

14 i
20%

12

15%

1 10%

1 5%

0%

1999 2000 2001 2002
B Renenue of Taiwan 2.295 3.669 3.616 4.347
I Global revenue 11.709 17.725 13.961 15.637
—@—Share of Taiwan 19.6% 20.7% 25.9% 27.8%

Figure 6.2 Market Share of Taiwan Fabless Designer in Global Market, ITRIEK-IT IS

(2003/07)
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Figure 6.3 Taiwan Top Ten IC Design Enterprises

In the end of 2002, the production value of/Taiwan IC design industry was 147
billion NT$, with a growth rate.of 21.11% of the total production value in 2001. The
growth rate predicted by ITIS for 2003 of IC design industry will be higher than 35%
(Figure 6.4). ‘

250 70.00%
1950 0

200 | 60.00%
1 50.00%

150 1 1152 b, 40-00%

100 29.20% 74 5 30.00%
46.9 20.00%

50
- 0
H o 10.00%
0 : 0.00%

1998 1999 2000 2001 2002(e)  2003(%)

‘=Billion NT —* Growth Rate ‘

Figure 6.4 Revenue of Taiwan IC Design Industry, ITIS (2003/ 01)

IC Design industry is the up-stream in semiconductor industry, since its products
must go through the process of polishing, production, sealing, packing and testing,
and almost all the processes is handled by other corporations. In terms of processing,
sealing, packing and testing at the last stage, products of IC design industry are now

almost all outsource and processed in Taiwan (Table 6.3).
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Table 6.3 Global Outsourcing Ratio of Taiwan IC Design Foundry

In Taiwan |Singapore Korea [North America [Other areas
1998 72.30% | 24.90% | 2.30% 0% 0.50%
1999 91.20% | 5.80% | 2.40% 0% 0.60%
2000 83.60% | 1.90% | 3.80% 9.90% 0.80%
2001 94.20% | 1.00% | 4.20% 0.00% 0.60%

Data Source : ITRI (2002. 3)

Over the past years, products of Taiwan IC-design industry have been chiefly
applied in the field of information. In 1999 and 2001 applied in information and
consumers products ranked Number One and Number Two among all kinds of
products. Micro-components were the main products in IC design industry, accounted
for 72.1% in 2001, while internal memory IC, logic IC, and analog IC covered the
ratio about 16.3%, 7.5%, and 4.1% respectively (Table 6.4/ 6.5).

Table 6.4 Applicatiorof Product in Taiwan IC Design Industry

Information [Communication -|Consumer |Others |[Total

1999 66.4% 115% 7.6% 0.7% | 86.2%
Standard

Product 2000 62.9% 13.3% 9.6% 2.2% | 88.0%
(ASSP)

2001 64.0% 11.5% 14.7% 1.7% | 91.9%

‘ 1999 2.7% 1.6% 9.3% 0.1% | 13.7%
Specific

Customer | 2000 2.7% 2.3% 6.4% 0.6% | 12.0%
(ASIC)

2001 1.7% 2.6% 3.3% 0.5% | 8.1%

1999 69.1% 13.1% 16.9% 0.8% |100.0%

2000 65.6% 15.6% 16.0% 2.8% [100.0%

Total 2001 65.7% 14.1% 18.0% 2.2% 1100.0%

Data Source : ITRI (2002.3)
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Table 6.5 Taiwan IC Design Products

Memory Micro component |Logic |Analog|Total
1999 |19.7% 67.4% 9.4% |3.5% [100.0%
Ratio (%) [2000 |24.0% 63.9% 8.8% [3.3% (100.0%
2001 |16.3% 72.1% 7.5% |4.1% [100.0%

Data Source : ITRI (2002.3)

33




7. Results and Catalog Analysis

The use of web sites and e-mail is different between small, medium, and large
companies in Automobile Component and Assembly Industry (Figure7.1). As expected,
few small companies are using computers for e-mail (about 5%) and only 2% have
web sites. Only 25% of the medium size companies use e-mail but 12% of these
companies have web sites (in particular those companies that produce
electromechanical devices). The large companies are using e-mail and web sites but
their usage level is still less than one third of the overall total of companies covered

30%

25% |

20% —e— Web Site
15% .
10% | // —#— E-mail

5% pg
0% ‘

by the survey.

Small Medium Large

Figure 7.1 —E-mail and Web Site Usage by.Company Size of Automobile Industry

7.1 The Analysis of Company Paper Catalog and E-Catalogs - Automobile
Component and Assembly Idustry

One hundred and two companies particicipated in a research study to have their paper

catalogs evaluated. Of these 102 companies with paper catalogs, 39 also had catalogs

on-line. Using the sample of 39 companies, statistics were generated to compare paper

catalogs to the corresponding web-site catalogs. The objective of the research is to

evaluate the following:

Are there differences in the number of categories between paper catalogs and website

catalogs?

Are there any differences in the number of SKUs displayed in paper catalogs

compared to the website catalogs?

Are there differences in the number of brand names used in paper catalogs compared

to website catalogs?

Are there differences in the number of illustrations used in paper catalogs compared

to website catalogs?
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7.1.1 Product Categories in Paper Catalogs Compared to On-line Catalogs
In this analysis, the sample of companies that have both paper catalogs and
web-site catalogs are studied. Let p; and p, represent the means of categories in
paper catalogs and website catalogs, respectively.
1. Ho: pi <2
2.Hp:p, e
3.0=0.05
4. From Table 7.1, P=0.01842 < 0.05
5. Decision: Reject Hy. The data show that the number of categories in paper

catalogs is greater than that in website catalogs (Figure 7.2).

Table 7.1 — Difference in categories between paper catalogs and website catalogs

F18 (Catalog Categories) F34 (Web Categories)
Mean 61.12820513 26.12820513
Variance 9403.588394 1177.851552
Numbers 39 39
Pooled variance 5290.719973
Assumed mean 0
difference
df. 76
t 2.124848458
P(T<=t) single tail 0.018424968
Cr. Pt. * single tail 1.665150648
P(T'<=1) double 0.036849935
tail
Cr. Pt. - double tail 1.991675163
Category
3%
21%
[ Catalog is greater than
Web
O Web is greater than
Catalog
[ No Difference

76%

Figure 7.2 — Pie Chart Comparing Categories in Catalogs and on Web-sites
of Automobile Industry
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7.1.2 The Number of SKU’s in Paper Catalogs compared to the Number of
SKU’s in Website Catalogs

Let w; and p, represent the means of SKUs in paper catalogs and website catalogs,
respectively.

1. Ho: pi- =0

2.Hp: - =0

3. a=0.05

4. From Table 7.2, P=0.82633>0.05

4.Decision: Fail to reject Hy. Below the 95% significant level, we are

unable to conclude that the mean number of SKUs in paper catalogs and

website catalogs are different (Figure 7.3).

Table 7.2 — Difference in SKUs between paper catalogs and website catalogs

F19 (Catalog SKUs) F35 (Web SKUs)
Mean 448.025641 376.4615385
Variance 1535871.762 2584746.939
Numbers 39 39
Pooled variance 2060309.351
Assumed mean difference 0
df. 76
t 0.220164006
P(T<=t) single tail 0.413166877
Cr. Pt. * single tail 1.665150648
P(T<=t) double tail 0.826333755
Cr. Pt. © double tail 1.991675163
CKTTe

Na Difference
6%

(Catelno i<
+ .| oreater than
Weh
S51%

< <
>>>>>>
<<<<<

Weh i¢ oreater
than (Catalno
239%

Figure 7.3 —Pie Chart of SKUs in Catalogs and on Websites of Auto. Industry
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7.1.3 The Number of Brand Names in Paper Catalogs versus the Number of
Brand Names Used in Website Catalogs
Let p; and py represent the means of brand names in paper catalogs and website
catalogs, respectively.
1. Ho: pi- wo=0
2.Hp: - =0
3. a=0.05
4. From Table 7.3, P=0.91526 >0.05
5. Decision: Fail to reject Hy, Below the 95% significant level, we are
unable to conclude that the means for brand names in paper catalogs and for
web catalogs are different (Figure 7.4).

Table 7.3 — Difference in brand names between paper catalogs and website catalogs

F21 (Catalog Brand Name)  F39 (WebBrand Name)
Mean 0.512820513 0.487179487
Variance 0.519568151 1.730094467
Numbers iy, 39 39
Pooled variance n 1124831309
Assumed mean difference ~ 1 44 & 0
df. 2w &6
t = 120106760107
P(T<=t) single tail 15 L0:457630305
Cr. Pt. * single tail 1.665150648
P(T<=t) double tail 0.91526061
Cr. Pt. © double tail 1.991675163
Brand Name Catelog is
greater than
Web
23%

Web 1is greater
than Catalog
8%

No Difference

69%

Figure 7.4 —Pie Chart of Brand Names in Catalogs and on Websites
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7.1.4 Hlustrations in Paper Catalogs Versus lllustrations in Website Catalogs

Let p; and p, represent the mean number of illustrations in paper catalogs and website

catalogs, respectively.
1. Ho: pi- =0
2.Hp: - =0
3.0=0.05

4. From Table 7.4, P =0.35875 > 0.05
5.Decision: Fail to reject Hy. Below the 95% significant level, we are unable

to conclude that the mean number of illustrations in paper catalogs compared to

web catalogs are different (Figure 7.5).

Table 7.4 — Difference in numbers of illustrations between types of catalogs

F23 (Catalog Illustrations) F39 (Web Illustrations)

Mean

Variance

Numbers

Pooled variance
Assumed mean difference
df.

t

P(T<=t) single tail
Cr. Pt. * single tail
P(T<=t) double tail
Cr. Pt. - double tail

63.51282051
7072.309042
39
326134.4015
0

76
20:923337833
0:179376701
1.665150648
0358753402
1.991675163

182.9230769
645196.4939
39

Web is greater
than Catalog
36%

Illustrations

No Difference
5%

Catelog is
greater than
Web
59%

Figure 7.5 — Difference in Numbers of Illustrations between Paper Catalogs and

Website Catalogs of Automobile Industry

Conclusion

There is a significant difference in the number of product categories described in

paper catalogs versus on-line website catalogs. The number of product categories in
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paper catalogs is significantly greater than the number in website catalogs (P= 0.02).
The data do not show a difference in the number SKUs in paper catalogs compared to
website catalogs.

The data do not show a difference in the number of brand names used in paper
catalogs compared to website catalogs.

The data do not show a difference in the number of illustrations used in paper catalogs
compared to website catalogs.

Paper-based catalogs from 102 companies were collected for analysis. Among these
102 companies with paper catalogs, 39 companies also publish catalogs on-line.
Using the sample of 39 companies, statistics were generated to compare paper
catalogs to the corresponding web-site catalogs using a 95% significance level. The
objective of the research is to evaluate the differences in the number of categories,
SKUs, brand names, and illustrations used between paper catalogs and website
catalogs.

There is a significant difference in the number of product categories described in
paper catalogs versus on-line website catalogs. The number of product categories in
paper catalogs is significantly greater than the number in website catalogs (p = 0.02).
The data do not show a difference’in the aumber of:SKUs in paper catalogs compared
to website catalogs (p = 0.83). Further, data:do mot show a difference in the number of
brand names used in paper catalogs compared to website catalogs (p = 0.91), and
there is no difference in the number of illustrations used in paper catalogs compared
to website catalogs (p = 0.36).

The structure of this industry sector’s paper catalogs, the way the products are
ordered and displayed, and the ranking of catalogs are also studied. The results show
that 54% of the catalogs in the sample have company mission statements, that 53% of
the catalogs included a statement about the company history, and 46% of the catalogs
have company awards or certification lists. Furthermore, 99% of the catalogs clearly
show product categories which are used to attract buyers’ attention to their
manufacturing specialties. On the other hand, only 38% of the catalogs have product
SKUs, indicating that too few companies are in a position to sell parts directly to a
wider market.

The research showed that 95% of the paper catalogs have product illustrations, and
almost every product category has at least one product illustration. In terms of
language, 54% of the catalogs are in both English and Chinese indicating that half of
the Taiwan automobile parts companies are actively targeting the international market.
But 14% of the companies in this sector only target the local market with Chinese

language catalogs. We also found that most Taiwan automobile parts companies’ use
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both Chinese and English, and some Taiwan automobile part companies are Japanese
owned and their catalogs tend to use Japanese as well as English.

Analysis 82% of the returned paper catalogs display products by part categories,

8% of the catalogs display products by car model, and 6% of the companies do not
display their products. Furthermore, it was determined that 64% of the returned
catalogs do not use product dimensions or descriptions, and only one-third of the
companies have identifiable SKUs in their company catalogs. Obviously, there is a
need for standardized catalog content so that more companies can use Internet market
places for global sales.
In total, about 35 companies have 0 to 10 product categories; 20 companies have 21 to
30 product categories; and 18 companies have 10 to 20 product categories. Thus, the
overall number of product categories for the industry sector is below 30. In terms of
stock keeping units, 80 companies have 0 to 100 product SKUs, and 10 companies
have 101 to 200 product SKUs. Since most of the companies manufacture parts based
on the hub companies’ requirements and its relation to the C-S system, there are few
SKUs. In addition, many of the companies are not using SKUs in their catalogs. The
benchmark statistic shows that each_company.catalog has approximately 200 SKUs
and 36 product categories.

The present nature of Taiwan automobile components and assembly industry

clearly shows that this industry:is OEM-oriented. As:such, most of the companies do
not have their own brands, and from the'80catalogs of the total samples did not have
brand names for products. Without brand names and without SKUs, the catalogs are
used to show manufacturing capability rather than parts for sale. Further analysis
showed that 80 catalogs have 0 to 5 product dimensions and 20 catalogs average 6 to
10 product dimensions. About 37 companies have 0 to 10 product illustrations in their
catalogs, and on average each product category has at least one illustration.
Based on the above analysis, a catalog ranking is derived. Catalogs are ranked
according to how much information is presented. Seven attributes are examined,
including the mission statement, history statement, award or certification
announcement, product category list, product SKUs list, product illustrations, and
catalog language. In analyzing these seven attributes, catalogs are graded into four
groups: great, highly acceptable, hardly acceptable, and bad. The grading showed that
38% of the returned catalogs are great; about 16% of the returned catalogs are highly
acceptable; about 8% of the returned catalogs are hardly acceptable and about 38% of
the returned catalogs are very poorly constructed.

Under the C-S system as Section 4.1 described, companies join the system and
form supply chain relationship between enterprises in order to derive benefits from

reduced purchase and production costs. The cooperative network is a good channel
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for local industry to increase competitiveness and promote sales. The use of websites
was described in Figure 1 and indicated that more than 70% of the companies in the
industry are still without using the websites and e-mail. As the analysis in this section
shows a high percentage of poorly constructed catalogs, we can conclude that
enterprises can benefit from the usage of well-constructed e-catalogs. Most of the
Taiwan enterprises are not gaining increased access to the global automobile supply
chain. Global marketing strategies are necessary for the local enterprise in this new
era. From the literature review, it was shown that the Internet website is a new market
channel, and that the content of e-catalogs is very import to advertise the product and
provide access new buyers. Obviously, the marketing strategy for Taiwan enterprises

is to register in the C-S system and start building e-catalogs to increase sales.

7.2 The Analysis of Company Catalogs and E-Catalogs - Electronics Industry

As part of the analysis, we studied the e-mail and website usage between groups of
small, medium, and large size companies (Figure 7.6). The figure shows that the small
and medium size companies are using fewer web sites and sending less e-mail than
large size companies. The result is.reasonable since large companies have more
resources to develop their own &-content.. Furthérmore, as compared with website
usage, more companies us¢ e-mail:|for e-content publication due to its
cost-effectiveness and global reach. Forty-nine companies answered our requests to
send us paper catalogs for analysis. Of these 49 companies, 39 companies had both
websites and paper catalogs. The“data abstracted from the websites and the catalogs
were compared to evaluate the following: the differences in the number of product
categories, the number of SKUs displayed the usage of brand names and the

illustrations used in paper catalogs and website catalogs.

45%
40%
35%
30%

25% | —A— E-Mail
20% | —l— Web Site
15%
10% ./
5% I
0%

Small Medium Large

Figure 7.6 E-mail and Website usage by company size of Electronics Industry
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Thirty-nine paper catalog categories versus 39 web catalog categories were tested
for differences (with 95% significance level, P = 0.05) in electronics industry. There
was a significant difference between the product categories (P = 0.034 < 0.05). Paper
catalog SKUs versus web catalog SKUs (p = 0.34 > 0.05), paper catalog brand names
versus. Web catalog brand names (p = 0.41 > 0.05), and paper catalog illustrations
versus web catalog illustrations (p = 0.40 > 0.05) all failed to show significant
differences.

In conclusion, there is a significant difference in the number of product categories
described in paper catalogs versus on-line website catalogs. The number of product
categories in paper catalogs is significantly greater than the number of categories
shown in website catalogs. However, the data do not show a difference in the number
of SKUs in paper catalogs compared to website catalogs or a difference in the number

of brand names or illustrations used in paper catalogs compared to website catalogs.

7.2.1 Statistics Derived from Company Catalogs and Websites

Fourty nine companies particicipated-in a research study to have their paper catalogs
evaluated. Of these 49 companies; 397 ¢ompani€és have both websites and paper
catalogs. The statistics from websites and catalogs=were compared to evaluate the
following:

(1). the differences in the number of categories-between paper catalogs and website
catalogs

(2). the differences in the number of SKUSs are displayed in paper catalogs compared
to website catalogs

(3). the differences in the number of brand names used in paper catalogs compared to
website catalogs

(4). the differences in the number of illustrations used in paper catalogs compared to

website catalogs

Paper Catalog Categories vs Web Catalog Cateqgories (Paper catalogs: 39,
rated websites: 39)

In this analysis, the sample of companies that have paper catalogs and websites were
studied. The subset is studied to discern differences between catalogs and websites for
the electronics industry researches.

Let p; and p, represent the means of categories in paper catalogs and website
catalogs, respectively.

1. Ho: wi- p2=10

2.Hp: - =0
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3.0=0.05
4. From Table 7.5, P =0.03489695 < 0.05
5.Decision: Reject Hy, We are able to conclude that the mean number of

categories for paper catalogs and website catalogs are different (Figure 7.7).

Table 7.5 — Difference in categories between paper catalogs and website catalogs

F18 (Catalog Categories) F34 (Web Categories)

Mean 15.86842105 9.564102564
Variance 298.5497866 36.35762483
Numbers 38 39
Pooled variance 165.705758

Assumed mean

difference 0

df. 75

t 2.148562961

P(T<=t) single tail 0.017448479

Cr. Pt. * single tail 1.665425771

P(T<=t) double

tail 0.034896958

Cr. Pt. - double tail 1.992102625

Categories

No difference

3%
Web is greater

than Catalog
33%

Catalog 1s
greater than
Web
64%

Figure 7.7 — Electronic Industry Pie Chart of Categories in Catalogs and on Websites

Paper catalog SKUs vs web catalog SKUs (Paper catalogs: 39, rated websites: 39)

Let u; and p, represent the mean number of SKU’s in paper catalogs and website
catalogs, respectively.

1. Ho: pi- =0

2.Hp: - o#0

3.0=0.05
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4. From Table 7.6, P = 0.673578>0.05
5.Decision: Fail to reject Hy. Given the 95% significance level, we are unable to

conclude that the mean number of SKUs in paper catalogs and for web catalogs
are different (Figure 7.8).

Table 7.6 — Difference in SKUSs between paper catalogs and website catalogs

F19 (Catalog SKUs)

F35 (Web SKUs)

Mean

Variance
Numbers

Pooled variance
Assumed mean
difference

df.

t

P(T<=t) single tail
Cr. Pt. * single tail
P(T<=t) double
tail

Cr. Pt. © double tail

75.15384615
11501.39676

39
11356.39541

0

76
-0.422878415

0.336789064
1.665150648

0.673578128
1.991675163

85.35897436
11211.39406
39

SKUs

Web is greater
than Catalog
59%

No difference
8%

Catalog 1s
greater than
Web
33%

Figure 7.8 — Electronics Industry Pie Chart of SKUs in Catalogs and on Websites

Paper catalog brand names vs web catalog brand names (Paper catalogs: 39,

rated websites: 39)

Let p; and p, represent the mean number of brand names in paper catalogs and

website catalogs, respectively.

1. H()I Hi- MZZO
2.Hp: - =0
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3.0=0.05

4. From Table 7.7, P = 0.828687151>0.05

5. Decision: Fail to reject Hy. Given the 95% significance level, we are unable to
conclude that the mean number of brand names in paper catalogs and for web

catalogs are different (Figure 7.9).

Table 7.7 — Difference in brand names between paper catalogs and website catalogs

F21 F37
(Catalog Brand Name) (Web Brand Name)
Mean 0.58974359 0.615384615
Variance 0.300944669 0.24291498
Numbers 39 39
Pooled variance 0.271929825
Assumed mean difference 0
df. 76
t -0.217132222
P(T<=t) single tail 0.414343575
Cr. Pt. - single tail ~ 1.665150648
P(T<=t) double tail 000828687151
Cr. Pt. * double tail S0 991675163
o —H= ] S .
Brand Name
Web is greater
than Catalog
21%

Catalog is
greater than
Web
18%

No difference
61%

Figure 7.9 — Electronics Industry Pie Chart of Brand Names in Catalogs and on
Websites

Paper catalog illustrations vs web catalog brand names (Paper catalogs: 39,
rated websites: 39)

Let pu; and p, represent the means of illustrations in paper catalogs and website

catalogs, respectively.
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1. Ho: pi- =0

2.Hp: - =0

3.0=0.05

4. From Table 7.8, P = 0.804468>0.05

5. Decision: Fail to reject Hy. Given the 95% significance level, we are unable to
conclude that the mean number of illustrations in paper catalogs and for web

catalogs are different (Figure 7.10).

Table 7.8 — Difference in illustrations between paper catalogs and website catalogs

F23 (Catalog Illustrations)  F39 (Web Illustrations)

Mean 92.82051282 83.92307692
Variance 37499.83536 12523.12551
Numbers 39 39
Pooled variance 25011.48043
Assumed mean difference 0
df. 76
t 0.248434825
P(T<=t) single tail 0402234036
Cr. Pt. * single tail 1.665150648
P(T<=t) double tail (0.804468072
Cr. Pt. © double tail 1.991675163
[lustrations
No difference
5%
Web is greater
than Catalog Catalog 1s
49% greater than
Web
46%

Figure 7.10 — Electronics Industry Pie Chart of Illustrations in Catalogs and on
Websites

Conclusion
There is a significant difference in the number of product categories described in

paper catalogs versus on-line website catalogs. The number of product categories in
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paper catalogs is significantly greater than the number in website catalogs.

The data do not show a difference in the number of SKUs in paper catalogs compared
to website catalogs.

The data do not show a difference in the number of brand names used in paper
catalogs compared to website catalogs.

The data do not show a difference in the number of illustrations used in paper catalogs

compared to website catalogs.

7.2.2 Catalog Analysis for Electronics Industry

We use the catalogs and websites of companies that produce notebooks, PDAs, and
computer cables to derive statistics for analysis. The three industry sectors are
discussed in regards to category numbers, SKUs (Stock Keeping Units) numbers,
brand names, product dimensions, languages, illustrations, and company
manufacturing types. These dimensions are then used to describe the catalogs’ level of

acceptability.

7.2.3 Analysis of Taiwan Notebook and PDAs Manufacturers Catalogs

After collecting the catalogs of 17 large'companies that produce notebooks and PDAs,
data were collected from the firm’s. paper catalogs‘as well as their website catalogs.
After coding and processing the raw“data, the following results were derived. First,
notebook and PDA manufacturers classify their product into series or number groups
that differentiate the groups based on a specific market attribute. In every group or
series, there are differences that allow the customer to choose between attributes such
as CPU type or RAM size. The same holds true for PDA products and series. Only
very large firms such as Acer and SUS have more than 30 SKUs for notebooks and
PDAs. Most companies have about 10 SKUs for notebooks and PDAs. Second, the
product categories and dimensions are used to describe the product futures and the
manner displayed in the catalogs is very similar between companies. The frequency
counts for product categories are shown in 31% in one category, two categories 25%
three categories 6% four categories 13% five categories 6% six categories 19%. Third,
the number of product dimensions for the sample catalogs range between 10 to 30,
and most catalogs use about 20 dimensions to describe their products. About half of
the firms use their own brand names whereas the other halves are OEM companies.
One important observation is that all of the companies are OEM yet half also have
their own brands, indicating that being an OEM does not restrict the creation of

brands.
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More than half of the companies use English language catalogs with no Chinese.
Thirty-eight percent use English and Chinese to introduce their products and 6% of
the sample use English, Chinese and Japanese. Finally, we observe how many
illustrations are used in the catalogs. The results show that most of the catalogs show
illustrations according to the series of products. From the statistics, we see that most

companies have less than 10 illustrations.

7.2.4 Analysis of Taiwan Computer Cable Manufacturers Paper Catalogs

We focus on companies that produce cables and study the way they manage their
catalogs. Of the returned catalogs collected for this research, 30 were cable
manufacturers. We found that most of Taiwan’s cable manufacturers are OEM
companies 90% of the 30 cable manufacturers that responded are OEM and 10% are
both OEM and ODM. There are 97% of the companies do not have owned their brand
name products and only 3% have one brand name. The data showed that 77% of the
30 cable manufacturer respondents are international companies and have factories
abroad and the remaining 23% are local companies.

In regards to the way products weté displayéd, we compared the product categories,
product SKUs, product illustrations, and’¢atalog languages and so on. In the study
about 63% of the cable manufacturers declare their:-company mission statements in
the catalog and 37% do not. Thirty percent of the cable manufacturers introduce their
company history and 70% do “not* About-57% of Taiwan’s electronics industry
companies hold international awards.and. certifications and display their special
awards and certifications in their catalogs. The catalog language used by Taiwan cable
manufacturers is predominantly both English and Chinese. The second language of
preference is English. Sixty-eight percent of the catalogs are published in English and
Chinese and 27% are in English. Other catalog languages are Japanese and English or
Japanese, English, and Chinese. It appears that Taiwan’s cable manufacturers do not
use dimensions to introduce products. The data shows that only 43% of the sample
catalog display product’s dimensions. Generally speaking, there are not many product
categories in the cable industry. Based on a sample of 30 companies, most have less
than 20 product categories. We shows that 22 companies have less than ten product
categories, 4 companies have eleven to twenty, and about 3 companies have thirty-one
to forty product categories. We also found that there are few product dimensions used
by the cable industry. Among the sample catalogs, 20 companies have less than five
product dimensions and 8 companies have six to ten product dimensions. Only 2
companies have over 10 product dimensions

The cable manufacturers that illustrate their products with the pictures are also few.

Half of the sample catalogs use less than 40 pictures. We find the product illustration
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numbers in the catalogs. Thirteen of the catalogs use no more than twenty pictures, 8
of them use twenty-one to forty pictures and 6 have forty-one to one hundred pictures.
Only 3 companies use more than 101 pictures to display their products. The products
SKUs for the cable industry are also limited. Most of the manufacturers have less than
100 SKUs of products. Among the sample, 10 companies have less than twenty SKUSs,
6 companies have twenty-one to forty SKUs, 4 companies have sixty-one to eighty,
and 1 company has eighty to one hundred SKUs. Four companies have over 101
SKUs.

7.2.5 Production Relationships between Companies

From the result of product categories derived product frequencies, it is clear that only
large size companies have the resources and technology to manufacture notebooks.
However, the large size companies outsource parts manufacturing mostly to small size
companies. However, medium size companies have fewer important product
categories than large and small size companies. Most medium size companies in this
industry manufacture interface cards;motherboards, and desktop PCs. Actually, large,

medium, and small size companies all manufacture these three products (Figure 7.11).
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Figure 7.11 — Production relationships between different size companies in the

Taiwan computer and peripherals industry

7.3 The Analysis of Company Paper Catalogs and E-Catalogs — IC Design
Industry

After investigating the websites in Taiwan IC Design Industry, the adoption of website

is in the same status with overall Taiwan semiconductor industry. Most of the

websites are in the “Promotion Stage” in this segment industry (Peng, Trappey, & Liu,
2004).
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Table 7.9 Websites condition of IC Design industry in Taiwan

Presence | Interaction | Transaction

Websites 152/84.4% | 1/0.6% |101/56.1%| 50/27.8%

W/O Websites | 28/15.6% | -

Total 180

IC Design Industry

Interaction,
A6.1%

Wehsites,

g4.4% /
Presence, 0.6% O

Wil Wehsites, Transaction
15.6% 27.8%

Figure 7.12 Websites classifications of IC Design industry in Taiwan
Source: Peng, Trappey, Liu, 2004

The IC design industry consists of 180 enterprises in Taiwan, about one fourth of
the all design houses in the world, and 152 enterprises (84.4%) have their own
websites. Using the e-commerce website classification schema code, there are 101
companies (56.1%) in the provision stage, 50 websites (27.8%) in the processing
stage, and only one company (0.6%) in the promotion stage (Table 6.6/ Figure 6.5).

Twenty companies’ paper catalog or company profiles are collected for analysis. Of
these 20 companies, 2 companies were in the IC design industry. The data abstracted
from the websites and the catalogs were compared to evaluate the following: the
differences in the number of product categories, the number of SKUs displayed the
usage of brand names and the illustrations used in paper catalogs and website
catalogs.

Eighteen paper catalog categories versus 18 web catalog categories were tested for
differences (with 90% significance level, p = 0.1) in IC design industry. There was no
evidence to show significant difference between the product categories (p = 0.16 >

0.1). There was a significant difference between the paper catalog SKUs versus web
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catalog SKUs (p =0.08 <0.1). Paper catalog brand names versus Web catalog brand
names (p = 0.67 > 0.1), and paper catalog illustrations versus web catalog illustrations
(p=0.95>0.1) all failed to show significant differences.

In conclusion, there is a significant difference in the number of product SKUs
described in paper catalogs versus on-line website catalogs. The number of SKUs in
paper catalogs is significantly less than the number of SKUs shown in website
catalogs. However, the data do not show a difference in the number of product
categories in paper catalogs compared to website catalogs or a difference in the
number of brand names or illustrations used in paper catalogs compared to website

catalogs.

7.3.1 Statistics Derived from Company Catalogs and Websites

Eighteen IC design companies were evaluated in this research. The statistics from
websites and catalogs were compared to evaluate the following:

(1). the differences in the number of categories between paper catalogs and website
catalogs

(2). the differences in the number of SKUs|are displayed in paper catalogs compared
to website catalogs

(3). the differences in the numbegr of brand names used in paper catalogs compared to
website catalogs

(4). the differences in the number of illustrations used in paper catalogs compared to

website catalogs

Paper Catalog Categories vs Web Catalog Cateqgories (Paper catalogs: 18,
rated websites: 18)

In this analysis, the sample of companies that have paper catalogs and websites were
studied. The subset is studied to discern differences between catalogs and websites for
the IC design industry researches.

Let p; and p, represent the means of categories in paper catalogs and website
catalogs, respectively.

1. Ho: pi- wo=0

2.Hp: - =0

3.a0=0.1

4. From Table 7.10,p=0.16 > 0.1

5. Decision: Failed to reject Hy. We are not able to conclude that the mean number

of categories for paper catalogs and website catalogs are different.
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Table 7.10 — Difference in categories between paper catalogs and website catalogs

Catalog Categories Web Categories)

Mean 4.944444 4.055556
Variance 5.584967 11.11438
Numbers 18 18
Pearson coeff. 0.642506

Assumed mean

difference 0

df. 17

t 1.470722

P(T<=t) single tail 0.079817

Cr. Pt. * single tail 1.739606.

P(T<=t) double

tail 0.159634

Cr. Pt. © double tail 2.109819

Paper catalog SKUs vs web catalog SKUs (Paper catalogs:18, rated websites:18)

Let p; and p, represent the mean number of SKUs in paper catalogs and website
catalogs, respectively.

1. Ho: pi- =0

2.Hp: - o#0

3.a=0.1

4. From Table 7.11, p=0.076197 < 0.1

6. Decision: Reject Hy, Given the 90% significant level, we can conclude that the

mean number of SKUs in paper catalogs and for web catalogs are different.

Table 7.11 — Difference in SKUs between paper catalogs and website catalogs

Catalog SKUs Web SKUs

Mean 61.277778 78.77778
Variance 17304.21 15427.83
Numbers 18 18
Pearson coeft. 0.954329

Assumed mean

difference 0

df. 17

t -1.88813

P(T<=t) single tail 0.038099

Cr. Pt. * single tail 1.739606

P(T<=t) double

tail 0.076197

Cr. Pt. © double tail 2.109819
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Paper catalog brand names vs web catalog brand names (Paper catalogs:18,
rated websites: 18)
Let p; and p, represent the mean number of brand names in paper catalogs and

website catalogs, respectively.
1. Ho: ui- p2=10
2.Hpi: -2 #0
3.a=0.1
4. From Table 7.12, p = 0.667577 > 0.1
5. Decision: Fail to reject Hy. Given the 90% significance level, we are unable to
conclude that the mean number of brand names in paper catalogs and for web
catalogs are different.
Table 7.12 Difference in brand names between paper catalogs and website catalogs

Catalog Brand Name Web Brand Name
Mean 0.722222 0.666667
Variance 0.212418 0.235294
Numbers 18 18
Pearson coeft. 0.350823
Assumed mean difference 0
df. 17
t 0.437048
P (T<=1) single tail 0.333789
Cr. Pt. © single tail 1.739606
P(T<=1) double tail 0.667577
Cr. Pt. © double tail 2.109819

Paper catalog illustrations vs web catalog brand names (Paper catalogs: 18
ated websites: 18
Let pn; and p, represent the means of illustrations in paper catalogs and website

catalogs, respectively.

l.H()Z Hi- W2 -0
2. H]Zul- [85) -0
3.a=0.1

4. From Table 7.13, p =0.945565 >0.1
5. Decision: Fail to reject Hy. Given the 90% significance level, we are unable to
conclude that the mean number of illustrations in paper catalogs and for web

catalogs are different.
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Table 7.13 Difference in illustrations between paper catalogs and website catalogs

Catalog Illustrations Web Illustrations
Mean 13.61111 13.22222
Variance 184.4869 552.3007
Numbers 18 18
Pearson coeft. 0.26602
Assumed man difference 0
df. 17
t 0.069293
P(T<=1) single tail 0.472783
Cr. Pt. © single tail 1.739606
P(T<=1) double tail 0.945565
Cr. Pt. * double tail 2.109819

Conclusion

There is a significant difference in the number of SKUs described in paper catalogs
versus on-line website catalogs. The ' mumber of SKUs in paper catalogs is
significantly lesser than the number in website-catalogs.

The data do not show a diffetence in the numbet. of product categories in paper
catalogs compared to website catalogs.

The data do not show a difference.in the number of brand names used in paper
catalogs compared to website catalogs:.

The data do not show a difference in the number of illustrations used in paper catalogs

compared to website catalogs.

7.3.2 Catalog Analysis for IC Design Industry

The catalogs and websites of IC design companies were derived statistics for analysis
in last section. The IC design companies are also discussed in regards to category
numbers, SKU (Stock Keeping Unit) numbers, brand names, and illustrations. Unlike
the automobile component and electronics industries, it is pretty hard to collect the
paper catalog. Only twenty paper catalogs were collected through the help of many
good friends described in the research method. Fifty-three product catalogs on the
web were surveyed in the mean time. Actually there were two paper catalogs invalid
of the twenty collected papers. At last 18 paper catalogs were compared with catalog
on the web. There are different results with the previous two industries. There is a

significant difference in the number of SKUs (p = 0.07619, a = 0.1) not categories in
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the IC design industry. Regards to the brandname and illustrations have the same
results like the automobile component and electronics industry.

In order to find the reason of difference between IC desing industry and previous
two industry some field interview were made. Media Tek owns the highest price in
the stock market. Tony Feng the manager of Media Tek said that you can hardly find
paper catalog in Media Tek. He could just find the annual report and gave me for
reference. Their website is too simple to see any speciality of their product and
promotion. Media Tek tries to provide total solution and it can’t be shown in the
tradition way of catalog. More interaction will be needed between engineer and
customers. Such as system on chip (SOC), a lot of discussion should be done before
the project. The paper catalog seems not so important in their business. Regards
catalog on website is necessary to catch the pace of Internet and let their customer
find them.

Sunplus and Elan are two top ten famous IC design companies. Their paper
catalogs were foud completeness in twenty collected paper catalogs. The revenue of
Sunplus is ranked third in IC design industry. Ping Huang is a senior specialist of
customer service department at Sunplus! She described that this is the first year of
their company to print completenéss paper.catalog. They used CD catalog more than
five years. She found that paper catalog:is:the most convenient than CD catalog or
catalog on web. Some of her customer prefer paper catalog in hand and can search all
the related specification any time. Owing to the high delivery charge and inconvenient
to customer, from 2004 the CD catalog will not be'produced again. Sunplus sent paper
catalogs to their 1400 old customers and got the good effect of the paper catalog. The
paper catalog of Sunplus will be update one time per year and almost the same with
catalog on the web. Catalog on the web is the cheapest way of showing their product.
The web can put more detail pdf file, attract new customers anytime and anywhere,
and can update any time to provide the new product and information. The customer of
Sunplus can search their order on the web in near future of 2005. No further new
catalog management system project will be executed in the next two years and
without further analysis of the data about 5000 new visitors on the web. It is clear that
paper catalog will not be replaced by catalog on the web in Sunplus now.

Dennis Liu public relationship manager of Elan said that Elan did’t print paper
catalog before 2004 just like other IC design companies. The paper catalog was well
printed to join the exhibition show in March 2004 at Shang-Hai China. It’s more
convenient to introduce or deliver in the show than catalog on the computer. The part
numbers in paper catalog are more than that on the web, because the future product
was also placed on the paper catalog to promote in the exhibit show. Paper catalog

can print product part number and the summary of specification. Nevertheless, catalog
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on the web can put more detail in pdf file to enrich the content, and can revised
anytime to show the new developed product real time easily. Paper catalog can’t be
replaced by catalog on the web. Paper catalog should be needed in some special
situation such as customer visit, exhibit show, and seminar of new product ...etc.
Catalog on the web can be accessed by new customer anytime anywhere. Two of
them are complemenmtary in product promotion. Regard to the catalog management
of Elan has a long way to go. The real problem is insufficient of resource. No one is
fulltime to maintain and manage the catalog on the web. The effect should be better to
invest more resource in catalog management.

Eric Jian a resaarcher of IC department at IEK ITRI observed that the paper catalog
can be printed more dainty than catalog on the web. Some customerized product will
not be shown on any types of catalog. Catalog on the web can attract new customer.
That means some first contact via the Internet and e-mail. The formal visit should
present a dainty paper catalog to the customer. All the engineer of customer can find
part number through paper catalog and more detail information on the web. Some IC
design companies gave a password to their familiar to get more data and some open
their pdf or data to everyone. CD-ROM:catalog is also a trend to use. Tangible catalog
is still necessary in some situation‘especially.face to face contact. In general, e-catalog
will be the main stream in the Internet era but other types catalog paper catalog and

CD-ROM can also play specifi¢role.

7.4 The Analysis of E-Catalogs between Industries — Automobile Component and
Assembly, Electronics, and IC Design Industry
This research compared the paper catalogs with e-catalogs of automobile component
and assembly, electronics, and IC design industry seperately in this chapter. All the
results were shown and discussed in chapter 7 and chapter 8. The analysis of
e-catalogs between automobile component and assembly, electronics, and IC design
industry were shown in the following sections to explore the use of e-catalogs by the
three industries. Thirty-nine product catalogs on the website of the three industries
were surveyed to compare the product categories, SKUs, brandname, and illustrations.
The data were analyzed in statistics and uesd F-test to conclude the results in the

following sections.

7.4.1 Comparison of Product Categories on Website

Let p;, W, and pj3 represent the means of categories in website catalogs of automobile

component and assembly, electronics, and IC design industry respectively.

1. Ho: pi=p2=p3
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2. H;: Not all the means are equal

3.a=0.05

4. From Table 7.14, df = (2, 114), F = 12.64355, p = 1.1E-05 < 0.05

5. Decision: Reject Hy, Given the 95% significance level, we conclude that the
mean number of categories for web catalogs in different industries are
different.

Table 7.14 Difference in Categories between industries of e-catalogs

Categories

Industry NO. Total Mean Variance

Auto. 39 1019 26.12821 1177.852

Electronics 39 373 9.564103 36.35762

IC design 39 159 4.076923 5.336032

ANOVA

Source of

variance SS df MS F p- value Cr. pt
Between

treatment 10279.59 2 5139.795 12.64355 1.1E-05 3.075854
Error (Within

treatment) 46342.72 114 406.5151

Total 56622.31 116

Table 7.14.1 Categories ANOVA between-autos-& electronics industries of e-catalogs
Categories

Industry No. Sum. Mean Variance

Auto. 39 1019 26.12821 1177.852

Electronics 39 373 9.564103 36.35762

ANOVA

Source of SS df MS F p- value Cr. pt
Variance

Between 5350.205 1 5350.205 8.812658 0.004  3.966761
treatment

Within 46139.95 76 607.1046
treatment
Total 51490.15 77

Table 7.14.2 Categories ANOVA between electronics and IC design industries of e-catalogs
Categories

Industry No. Sum.  Mean Variance
Electronics 39 373 9.564103 36.35762
IC Design 39 159 4.076923 5.336032

ANOVA
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Source of SS df MS F p- value Cr. Pt
Variance

Between 587.1282 1 587.1282 28.16391 1.07E-06  3.966761
treatment

Within 1584.359 76 20.84683

treatment

Total 2171.487 77

Table 7.14.3 Categories ANOVA between IC design & autos industries of e-catalogs

Categories

Industry No. Sum. Mean  Variance

IC Design 39 159 4.076923 5.336032

Auto. 39 1019 26.12821 1177.852

ANOVA

Source of SS df MS F p- value Cr. Pt
Variance

Between 9482.051 1 9482.051 16.02798 0.000144  3.966761
Treatment

Within 44961.13 76 591.5938

Treatment

Total 54443.18 77

7.4.2 Comparison of Product SKUs-on Website

Let p;, po, and pj represent the means-of SKUs in website catalogs of automobile

component and assembly, electronics, and IC design industry respectively.

1. Ho: pi=p2=p3

2. H;: Not all the means are equal

3.0=0.05

4. From Table 7.15, df = ( 2, 114), F =0.335197, p = 0.7159 > 0.05

5. Decision: Fail to reject Hy. Given the 95% significance level, we are unable to

conclude that the mean number of SKUs for web catalogs in different industries

are different.

Table 7.15 Difference in SKUs between industries of e-catalogs
SKUs

Industry No. Total Mean Variance
Auto. 39 3111 79.76923  27141.81
Electronics 39 3329 85.35897  11211.39
IC Design 39 2459  63.05128 8673.471
ANOVA
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Source of

variance SS df MS F p- value Cr. pt
Between
treatment 10508.79 2 5254393  0.335197 0.7159 3.075854
Error (Within
treatment) 1787014 114  15675.56
Total 1797523 116

7.4.3 Comparison of Product Brandname on Website

Let p;, po, and ps represent the means of illustrations in website catalogs of
automobile component and assembly, electronics, and IC design industry respectively.
1. Ho: pi=p2=p3
2. H;: Not all the means are equal
3.0=0.05
4. From Table 7.16, df = (2, 114), F =12.7618, p = 9.97E-06 < 0.05
5. Decision: Reject Hy. Given the 95% significance level, we conclude that the

mean number of brand name for web catalogs in different industries are different.

Table 7.16 Difference in Brand name between industries of e-catalogs

Brand name

Industry No. Total MeanVariance
Auto. 39 8 10.205128 - 0.167341
Electronics 39 24 0.615385 0.242915
IC Design 39 27 0.692308 0.218623
ANOVA
Source of
variance SS df MS F p- value Cr. pt
Between
treatment 5.350427 2 2.675214 12.7618  9.97E-06  3.075854
Error (Within
treatment) 23.89744 114 0.209627
Total 29.24786 116

Table 7.16.1 Brand name ANOVA between autos & electronics industries of e-catalogs
Brand name

Industry No. Total Mean  Variance
Auto. 39 8 0.205128 0.167341
Electronics 39 24 0.615385 0.242915
ANOVA
Source of SS df MS F p- value Cr. pt
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variance

Between 3.282051
treatment
Error (Within  15.58974
treatment)
Total 18.87179

1 3.282051

76 0.205128

77

16 0.000146

3.966761

Table 7.16.2 Brand name ANOVA between electronics and IC design industries of

e-catalogs

Brand name

Industry No. Sum. Mean  Variance

Electronics 39 24 0.615385 0.242915

IC design 39 27 0.692308 0.218623

ANOVA
Source of SS df MS F p- value Cr. pt
variance

Between 0.115385 1 0.115385 0.5 0.481663 3.966761

treatment

Error (Within  17.53846 76 0.230769

treatment)

Total 17.65385 77

Table 7.16.3 Brand name ANOVA between IC design-& autos industries of e-catalogs

Brand name

Industry No. Sum. Mean Variance

IC Design 39 27 0.692308 0.218623

Auto. 39 8 0.205128  0.167341

ANOVA
Source of SS df MS F p- value Cr. pt
variance

Between 4.628205 1 4.628205 2398252 5.34E-06 3.966761

treatment

Error (Within 14.66667 76 0.192982

treatment)

Total 19.29487 77

7.4.4 Comparison of Product Illustrations on Websites

Let p;, o, and pj represent the means of illustrations in website catalogs of

automobile component and assembly, electronics, and IC design industry respectively.

1. Ho: = 2= s

2. H;: Not all the means are equal
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3.0=0.05

4. From Table 7.17, df = ( 2, 114), F = 1.322845, p = 0.270434 > 0.05

5. Decision: Fail to reject Hy. Given the 95% significance level, we are unable to
conclude that the mean number of illustrations for web catalogs in different

industries are different.

Table 7.17 Difference in Illustrations between industries of e-catalogs

[lustrations
Industry No. Total Mean  Variance
Auto. 39 7134 1829231 645196.5
Electronics 39 3273 83.92308 12523.13
IC Design 39 432 11.07692 297.0202
ANOVA
Source of
variance SS df MS F p- value Cr. pt
Between
treatment 580302.6 2 290151.3 1.322845 0.270434  3.075854
Error (Within
treatment) 25004632 114,2219338.9
Total 25584935 116
Conclusion

There is a significant difference in the'number of categories described in on-line
website catalogs between the three industries. Automobile component and assembly
industry had the largest number of product category. IC design industry owned the
least number of product categories in the three industries. The data do not show a
difference in the number of SKUs in website catalogs between automobile component
and assembly, electronics, and IC design industry. The data showed a significant
difference in the number of brand names of website catalogs between automobile
component and assembly, electronics, and IC design industry. IC design industry
owned the highest numbers of brand name than the other industries. The data do not
show a difference in the number of illustrations used in website catalogs between

automobile component and assembly, electronics, and IC design industries.

7.4.5 E-Catalog Analysis for Automobile Component and Assembly, Electronics,

and IC Design Industry

The e-catalog of automobile component and assembly, electronics, and IC design
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industry were compared. This research found that the number of product categories
has a significant difference (F = 12.6, p = 1.1E-05 < 0.05). ANOVA of each two
industries were derived from Table 14.1 to Table 14.3. Table 14.1 showed the
categories ANOVA between automobile component and assembly industry and
electronics industry. A significant difference between the two industries (F = 8.812658,
p = 0.004 < 0.05). The electronics and IC design industries also derived a significant
difference (F = 28.16391, p = 1.07E-06 < 0.05). Regards to the IC design industry and
automobile component and assembly industry got the same result (F = 16.02798, p =
0.000144 < 0.05). All the results showed that there is a significant difference between
each two industries. Undoubtedly, there is a significant difference of categories
between automobile component and assembly, electronics, and IC design industry. An
automobile is composed by more than thousands of parts. It makes sense that the
automobile component and assembly companies have the most number of product
categories on the website than the other two industries.

Brand name also showed a significant difference (F = 12.7618, p = 9.97E-06 < 0.05)
between automobile component and assembly, electronics, and IC design industry in
ANOVA. Two of the industries were analyzed-in ANOVA separately, too. Table 17.6.1
showed a significant difference (E'=16, p.=0.000146 < 0.05) of brand name between
automobile component and assembly industry versus electronics industry. IC design
industry and automobile component and-assembly “industry also had a significant
difference (F = 23.98252, p = 5.34E-=06 <0:05). Regards to the electronics and IC
design industries failed to reject H1 (E = 0.5, p=0.481663 > 0.05) and showed that
there were no difference in brand name between the two industries. In the observation
of this study, it is reasonable for an IC design house much more needs to own a brand
name than an automobile component company. There are upstream and downstream
relationship between electronics and IC design industries. The result of no significant
difference between the electronics and IC design industries is acceptable.

The other two analyses of SKUs and illustrations on e-catalogs were showed in
Table 7.15 and Table 7.17. The data do not show a difference in the number of SKUs
(F = 0.335197, p = 0.7159 > 0.05) and illustrations (F = 1.3422845, p = 0.270434)
used in e-catalogs between automobile component and assembly, electronics, and IC
design industry. Because of the peculiarity of Internet, product catalog on the website
of each company can put all the SKUs and Illustrations on demand as they want. Thus,

the results of no significant difference were understandable.
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8. Discussion and Implication

From the advent of Internet, e-catalog is becoming a new marketing tool. This
dissertation is trying to explore the use of e-catalogs by Taiwan industry. Taiwan
Automobile component and assembly industry, electronics industry, and IC design
industry were studied and discussed in this dissertation. Some summaries and

comments of these three industries are described in this chapter.

8.1 Taiwan Automobile Component and Assembly Industry

The current state of catalog content for the transportation vehicle industry is as

follows. The second state matched with the study of Chiger and Krap in 2003 that

large companies likely locate more budgets to their website had both online and
offline catalogs

1. Small and medium size companies are mostly OEM. These companies catalogs
show company manufacturing specialties and the types (catagories) of products
that they produce. Few small and medium size companies provide catalogs
with clearly defined SKUs.

2. Large size companies produce catalogs with clearly defined SKUs. According to
the survey conducted in this study,-most large size companies have published
both paper and electronic: catalogs. Based on the statistical analysis of paper
catalogs compared to electronicicatalogs, the content does not differ significantly
when comparing language types, the number of SKUs, the number of brand
names, and the number of illustrations.

3. The statistics show there are about 600 small companies, 200 medium companies
and 300 large companies. Based on estimations from the data, there are less
than 50 SKUs per small company, 100 SKUs per medium company and 200
SKU’s per large company. Given that less than one-third of the companies have
identifiable SKUs in their company catalogs, the overall number of SKUs in this
sector is less than 100,000 SKUs. Thus, the market value of e-catalog content is
approximately one-half million US$ annually based on the unit price of US$5
per SKUs e-content creation.

Four key strategic issues are identified: market globalization, e-content quality,
e-content convertibility, and alliance formation.

Taiwan’s automotive part products have increasing potential due to market

liberalization and global outsourcing. The industry must align with the trend and

make its international presents known through e-catalogs.

According to the study of over 100 paper catalogs and 40 on-line catalogs, several

problems were identified. Most catalogs suffer from non-standard part descriptions,

errors in presentation and failure to use SKUs as a means to market and sell products.

64



Thus, the demand for high quality catalogs in both paper and electronic form is
unsatisfied.

E-catalog creation and management must solve the above problems by enabling
convertibility of content and providing a standard format based on SKUs. This study
recommends the incorporation of standards and universally used code systems such as
UNSPSC and the Schedule B Harmonized System for the industry’s e-catalog
initiative. Membership in organizations that set and derive standards is highly
encouraged which is in accordance with Brooks argument that any company’s
successful e-commerce venture is getting its database in order and standardized in
2001.

Complete, high quality and convertible catalogs can only be effective when the
content can be propagated through strategic alliances in marketplaces and enterprise
procurement systems. Taiwan’s automobile manufacturers, motorcycle manufacturers,
and bicycle manufacturers should also participate in the creation and discussion of

Chinese-to-English parts standards and e-marketplace development.

8.2 Taiwan Electronics Industry
According to the analysis of this study,, the. cufrent status of catalog content for
Taiwan’s computer and peripherals industry:are shown below:

All of the companies in this industry are OEM yet-half also have their own brands.

This fact indicates that being OEM dogsnotTestrict the creation of brands.
Large size companies use e-mail and websites more than medium and small size
companies. They are capable of developing their own e-catalogs. Many companies
have published both paper and electronic catalog it is in accordance with Brooks’
argument. Some of the returned catalogs include e-catalogs. This indicates that many
companies in this industry use CD-ROM as a tool to introduce themselves and to
display products. The products are described in a highly acceptable way, since every
company uses more than 10 dimensions to describe products.

Based on the results of the statistics, there are 488 small size companies, 156
medium size companies, and 248 large size companies in the Taiwan computer and
peripherals industry. Thus, most companies in this industry sector are small and large
size companies. Based on statistics of the association database, there are about 208
SKUs per large size company, 126 SKUs per medium size company, and 272 SKUs
per small size companies. The market value of e-catalog content is approximately
US$ 693,475 annually based on the unit price of US$ 5 per SKUSs e-content creation.

From the statistics of the returned catalogs and website ratings, a SKU number is
estimated for the computer cable industry sector. The estimated SKU number of each

Taiwan computer cable manufacturer is 61. The overall number of SKUs in this sector
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is about 54412 SKUs. The market value of e-catalog content is approximately US$
272060 annually based on the unit price of US$ 5 per SKUs e-content creation.

The result of statistical analysis of paper catalogs compared to electronic catalogs, the
content does not differ significantly when comparing SKUs, brand names, and
illustrations. Also, there is a significant difference in the number of product categories
between paper catalogs and electronic catalogs.

The following shows the current states that the Taiwan notebook, PDA, and
computer cable manufacturers manage catalogs. According to the results of this study,
it is clear that notebook is only manufactured by large size companies. The reason is
that large size companies outsource parts to small size companies. However, medium
size companies have fewer important product categories than large and small size
companies. Most medium size companies in this industry manufacture interface cards,
motherboards, and desktop PCs. Actually, large, medium, and small size companies
all manufacture these three products.

Every company has few products in their catalogs and only includes notebooks and

SHDs. The maximum number of SKUs is 29 and most companies’ SKUs less than 10.
Most companies have about 10 SKUs fermotebooks and SHDs, while Acer and ASUS
have more than 30 SKUs. Because the.life.cyele for high-tech products such as
notebooks and PDAs are quite short, notebook and PDA manufacturers do not display
all their products in catalogs. They tend to display current products.
Notebooks and PDAs are viewed as finishedproduets, so the way to count the SKU
number is to differentiate products based on the CPU types, LCD types, and RAM
sizes. For example, CLEVO 2700C has several SKUs. The CPU types for the CLEVO
2700C are PIII 866 MHz, PIII 1GHz, and PIII 933 MHz.

The Taiwan computer cable industry does not have many SKUs and the companies
in this industry do not illustrate and display their products very well. Also, some
companies do not display products with dimensions, so it is hard for buyers to know if
this product item is the one they are looking for. The product categories and product
dimensions are also poorly described. Most of the product SKUs and product
illustrations are less than 20. There are several results regarding to Taiwan’s notebook,
PDA, and computer cable industry.

The product descriptions are not user-friendly. Take the “notebook™ for example.
According to the definition of HS Code, “notebook™ stands for portable digital
automatic data processing machines, and “notebook” is used in Taiwan market for this
product description. But there are some other synonyms such as hand-held computer,
laptop computers, and pocket computers used in the international market. It means
that foreign customers will be confused because of non-standard product descriptions

and product names.
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The current product classification systems in Taiwan such as the HS Code and the
CCC Code have broad descriptions. Take the ‘“notebook™ for example again.
According to the descriptions of the HS Code, “portable digital automatic data
processing machines” include notebooks and palm-top computers (PDAs) and it
includes many products. But, the Industrial Code used by ITRI and the UNSPSC
system has more specific product classifications for “notebook™.

The analysis results show that the Taiwan computer and peripherals industry has 105
notebook manufacturers, 48 smart handheld device manufacturers, and 98 computer
cable manufacturers.

The statistics of the returned catalogs and website ratings show there are about 32
large size companies, 4 medium size companies, and 8 small size companies in the
Taiwan notebook industry. Based on estimations from the data, there are about 26
SKUs per large size company, 13 SKUs per medium size company, and 6 SKUs per
small size companies. Given the fact that notebook has short life cycle, the Taiwan
notebook manufacturer only display current products in catalogs. Thus, the Taiwan
notebook industry has few SKUs. The overall number of SKUs in this sector is about
1,000 SKUs. The market value of e-catalogcontent is approximately US$ 5,000 based
on the unit price of US$ 5 per SKUs e-content creation per product cycle (less than
1/2 year).

Compared to the paper catalogs with' the electronic catalogs for the product
descriptions, computer cable manufactures’'do not use enough dimensions and
illustrations. It will be difficult for customers to tell the differences between similar
products. Cables in Taiwan are taken as common wires used for electronic machines
not only for computer. The manufacturers also produce other electronic wires. It is
difficult for international customers to find specialized computer cable manufacturers
in Taiwan.

E-catalog creation and management have to solve the problems above by
providing standard product descriptions and convertible catalog contents. It should
also have consistency between the product definitions in Chinese and in English.
Although most of Taiwan’s notebook, PDA, and computer cable manufacturer are
OEM, but some have their brand names. They also take Internet and marketing
seriously especially for notebook and PDA manufacturers. For example, most of them
have their website to introduce their products and some companies have CD-ROM
catalogs to replace the paper catalogs. Thus, one of the best strategies for them is that
they should propagate through strategic alliances both in marketplace and

e-marketplace development.

67



8.3 Taiwan IC Design Industry

According to the analysis of this research, the current status of catalog contents for
Taiwan’s IC design industry is shown below:

1. The paper catalog is not used so common as electronics industry and automobile
component and assembly industry. Many IC design companies have the idea stop
publishing paper catalog again.

2. CD-ROM is a new type of catalog can put more information than paper catalog. It
is lighter than paper catalog easy to carry but shipping expense is more expensive
because of customs.

3. Most of the IC design companies about 152 companies (84.4%) have built their
website in this industry. They all show their product catalog on the website to
promote and interact on-line via e-mail. The product catalog on website can put more
detail product information in pdf file. Customer can access the product catalog on the
website in any place anytime. Some companies give their old customer password to
access more detail or confidential information.

4. Paper catalog will not be replaced by e-catalog thoroughly. Paper catalog has the
specific function and convenience iniithe 'exhibition show, the first visit to new
customer, and handbook for old .customets.. That imeans paper catalog and e-catalog
are complement for each other.Justias the argument of Brooks in 2001 when all the
pieces of e-catalogs, CD- ROM:catalogs and print catalog together, companies stand a
better chance of gaining multiple ' benefitsand' achieve success in the Internet
economy.

5. Most of the IC design companies just put their product catalog on the website now,
but the catalog management is poorly. That means some paper catalogs were just
transferred into electronic catalog on the website but without developing into a good
system to serve customer and doing transaction on the website directly.

6. There was a significant difference between the paper catalog SKUs versus web
catalog SKUs (p = 0.08 < 0.1). The number of SKUs in paper catalogs is significantly
less than the number of SKUs shown in website catalogs. There were no evidence to
show significant difference between the product categories (p = 0.16 > 0.1), paper
catalog brand names versus Web catalog brand names (p = 0.67 > 0.1), and paper
catalog illustrations versus web catalog illustrations (p = 0.95 > 0.1) all failed to show
significant differences.

7. Catalog management is insufficient now. Further resources should be invested into
the catalog management to fulfill customer satisfaction and on-line transaction. The
result matched with the argument of SAQQARA in 2002 that catalog management

remains the biggest technical challenges to e-procurement.
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8.4 E-Catalog Comparison between Taiwan Automobile Component and
Assembly, Electronics, and I1C Design Industry

Thirty-nine e-catalogs of automobile component and assembly, electronics, and IC
design industry were compared in this study. There are some results and conclusion
derived.

1. There is a significant difference (F = 12.6, p = 1.1E-05 < 0.05) in the number of
categories described in on-line website catalogs between the three industries. All the
results showed that there is a significant difference between each two industries.
Automobile component and assembly industry had the largest number of product
category. IC design industry owned the least number of product categories in the three
industries.

2. Brand name showed a significant difference (F = 12.7618, p = 9.97E-06 < 0.05)
between automobile component and assembly, electronics, and IC design industry.
The results showed no significant difference between the electronics and IC design
industries (F = 0.5, p = 0.481633 > 0.05), but showed a significant difference between
automobile component and assembly versus electronics (F = 16, p = 0.000146 < 0.05),
and IC design industry (F = 23.98252,,p=5.34E-06 < 0.05).

3. The results did not show a difference.in.the number of SKUs (F = 0.335197, p =
0.7159 > 0.05) and illustrations (F = 1.3422845, p = 0.270434 > 0.05) used in
e-catalogs between automobile:component and assembly, electronics, and IC design
industry.

Most catalogs are not using standard part descriptions, a significant hindrance to
online searches. Manufacturers of these three industry sectors have to move forward
the creation of electronic content that can be rapidly converted to other formats. Rapid
conversion better enables manufacturers to port their electronic catalogs to different
electronic market places.

Several benefits and challenges of e-catalogs were discussed in the literature review.
The results showed that the e-catalog management was poor. Although many firms,
especially IC design companies, drive a product differential strategy for custom-made
product or niche market to avoid price competition. To set up a user-friendly e-catalog
is crucial. Many guidelines are discussed and presented in the literature review. The

use of unified e-catalog content should be better to expose prospective buyers.

8.5 Managerial Implication

The three industries in this research are very different. A manager should realize all
the characteristics of their industry regards to customer relation, global reach, and
qualifications. The firms automobile component companies produce industrial goods.

They sell their parts to the automobile assembly companies. The automobile assembly
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companies sell their cars through dealer and channels. That means the customers of
this industry are all companies. The electronics industry is different. Most of the
electronic components deal with other companies, but the end product like PC, NB,
cellular phone, and palm could be sold to end user directly by their firms. That
implies some companies have both enterprise customer and the individual customers.
The IC design industry is part of the IC industry. Most of the firms sell their concept
and idea to their customers. Some of them also ask the fab to manufacture their design
and sell the product by itself. Industrial goods and consumer products should be
different, and should have different catalogs and marketing promotion strategy. In this
research that we find most of the firms produce tangible products except the IC design
companies. Traditional ASIC could be called tangible product. The design service and
customer owned tool might be called intangible products. The customer relation,
global reach, and qualification are important in comparing the three industries. Table

8.1 tries to create a table of industry characteristics for the three industries.

Table 8.1 Industry characteristics

Industry Auto  Component _.:&|Electronics |IC design
Assembly
Product Tangible Tangible Traditional ASIC 60%

Design Service 18%
Customer Owned Tool 22%

Customer High Medium =~ &|ASIC-M & L
relation Low Design — H
COT-H
Global reach  |Y Y Y
Qualification  |[ISO9000, ISO14000, UL,[ISO9000, UL |ISO 9000
QS 9000

There is a similar result of automobile component and assembly industry and
electronics industry in chapter seven. The categories of paper catalog are more than
that on the e-catalogs. It’s easy to understand that the paper catalog versus e-catalog
will reach the same results. Although one traditional and one high-tech industry, all
these two industries produce solid and tangible product. Owing to some similar
characteristics, most companies are OEM, small and medium size, same culture, and
using the similar business model. The manufacturers do not have rich resource to
create and maintain a good e-catalog. The results prove that e-catalog is not just
transferred directly form the paper catalog. In general, paper catalog is printed or
revised once per year. Most of the company tries to put all the information into it.
Nevertheless, e-catalog can be revised anytime cheaper and quicker. Maybe that is the
reason why e-catalog does not need so many categories like paper catalog. A cataloger

of these two industries should use the merit of e-catalog to save more money and
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promote effectively and do more strategically thinking in the creating and maintaining
e-catalogs.

There is a very different result that is reached from our findings. Given the 90%
significant level, we conclude that the mean number of SKUs in paper catalogs and
e-catalogs are different. Obviously, the SKUs on e-catalogs are more than the SKUs
on the paper catalogs. The more SKUs are put on the paper catalog the more pages
will be. There are some disadvantages of a heavy paper catalogs. It is costly, hard to
carry, and inconvenient to deliver. The pages are always limited that some detail
information must be omitted. E-catalogs are on the web using Internet as its channel.
It is cheaper and can store more SKUSs together with some detail pdf file on the Web.
A marketing manager should use the new low cost promotion tool. Because the
e-catalog on the website that anyone can find your SKUs anywhere 24 hours a day all
over the world. In the interview of this study we got some message from the user that
engineers prefer to own a paper catalog like a handbook in their work. Actually paper
catalog is pretty convenient for the designer. That’s an important advantage for the
paper catalog. That means all the situations and characteristics of paper catalogs and
e-catalogs should be considered in the,catalog-promotion strategy.

After comparing the e-catalogs of.the. Taiwan automobile component and
assembly, electronics, and IC design industries that IC design companies owns the
least categories and the most brandname on'e-catalogs than the other two industries.
It’s easy to understand that the automobileTcomponent and electronics industries have
more types of components and parts.than IC design products. No one will doubt the
result about categories. Nevertheless the IC design industry is a kind of
knowledge-based service industry. The IC designer sells their idea and concept to
their customers.

It’s very different from the other two industries. Some intangible products, concept
and idea, should be developed before the solid tangible product. Most of the firms
must show their ability and core competence. Brandname seems to be the most
effective image to customers in IC design industry. Just like the slogan “Intel inside”

is a successful promotion strategy.

8.6 Limitation and Future Research

The collection of paper catalogs is not so easy because of their expensive cost. Most
of the companies would not release paper catalog unless to their customers. But, it is
pretty easy to reach the website and search their e-catalogs. That’s why all the three
industries can reach more e-catalogs than paper catalogs. Many companies will give a
password to their customers that they can get into their website to get more detail and

confidential information especially in IC design industry. Regarding to the IC design
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industry that most of the companies claimed that the paper catalog would not be
printed any paper catalog again from this year. Just like Mediatek that is the biggest
IC design company does not print any paper catalog these years. Thus fewer paper
catalogs can be reached from IC design industry than the other two industries. As a
researcher can not reach the more detail information is hard to do more accurate
analysis.

This study focuses the catalog of supply side. Customers’ perspective to paper
catalog versus e-catalog is an important point to the cataloger. What is the opinion of
buyer and user? Is there any difference between paper catalog and e-catalog for
customers? Which one is their preference? The perspective of the customer is
valuable to design and maintain a good paper catalogs and e-catalogs. This research is
studying the three industries. The products of automobile component and assembly
and IC design industries are industrial products. Their customers are enterprise not
individual consumers. Nevertheless the products of the electronics industry in this
study include consumer product and industrial products. Is there any difference
between consumer product and industrial components in using the e-catalogs? That
needs further study in the future research.
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9. Conclusion and Recommendations

This study has derived baseline statistics for Taiwan automobile component and
assembly, Taiwan electronics companies, and IC design industry, concerning their
usage of traditional product catalogs and the emergence of electronic or
Internet-based catalogs. The differences of the usage in three industries are compared.
The data collected provided information about companies and their catalog content.
Conclusion and recommendations are presented besides a model of product promotion

by catalogs is derived and shown in figure 9.1

9.1 Conclusion

The result shows that there is a significant difference in the number of product
categories in automobile component and assembly and electronics industry, a
significant difference of the SKUs in IC design industry between paper catalogs and
website catalogs. There are significant difference in product categories and brand
name of electronic catalogs (e-catalogs) between Taiwan automobile component and
assembly, Taiwan electronics, and IC design.industry. The result matched with the
study of Chiger and Krap in 2003 that large'companies likely locate more budgets to
their website had both online and offline catalogs. Membership in organizations that
set and derive standards is highly encouraged which is in accordance with Brooks
argument that any company’s successful e-commerce venture is getting its database in
order and standardized in 2001. Catalog management is insufficient now. Further
resources should be invested into the catalog management to fulfill customer
satisfaction and on-line transaction. The result matched with the argument of
SAQQARA in 2002 that catalog management remains the biggest technical
challenges to e-procurement. CD-ROM is a new type of catalog can put more
information than paper catalog. It is lighter than paper catalog easy to carry but
shipping expense is more expensive because of customs. Paper catalog will not be
replaced by e-catalog thoroughly. Paper catalog has the specific function and
convenience in the exhibition show, the first visit to new customer, and handbook for
old customers. That means paper catalog and e-catalog are complement for each other.
Just as the argument of Brooks in 2001 when all the pieces of e-catalogs, CD- ROM
catalogs and print catalog together, companies stand a better chance of gaining
multiple benefits and achieve success in the Internet economy. Most catalogs are not
using standard part descriptions, a significant hindrance to online searches. The use of
unified e-catalog content should be better to expose prospective buyers. At last there

are some limitations of this research and more research should be further studied in
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the future.
9.2 Recommendations

This study explores the use of Internet based catalogs and provides some
recommendations for promoting the use of e-catalog content to better expose
prospective buyers to the items offer for sale by Taiwan automobile component and
assembly, Taiwan electronics companies, and IC design companies. Due to market
liberalization and global outsourcing, all the industries must align with the trend and
make its international presents known through e-catalogs. The incorporation of
standards and universally used code systems for the industry’s e-catalog should be
initiated. Manufacturers of these three industry sectors have to move forward the
creation of electronic content that can be rapidly converted to other formats. Rapid
conversion better enables manufacturers to port their electronic catalogs to different
electronic market places.

Strategic alliances in marketplaces and enterprise procurement systems can
propagate high quality and convertible catalogs effectively. However, e-catalog
creation and management have to solve the problems above by providing standard
product descriptions and convertible catalogicontents. It should also have consistency
between the product definitions.in Chinese .and.in English. Catalog management
needs more efforts, and further resources 'should be invested into the catalog
management to fulfill customer:satisfaction-and on-line transaction.

The industrial policy of gevernment contributes a lot to the development of
Taiwan economy in the past fifty years. Undoubtedly, good industrial policy helps the
development of Taiwan’s industry and economy. The Internet leads another industrial
revolution in the world. It changes some paradigm of the business model. The policy
of government to the new marketing tool e-catalogs has enormous influence to
Taiwan’s industry and economy. How to develop a good industrial policy? That is a
good issue to our government. The issue is worth to do more research to support the
industrial policy for government and the development of Taiwan’s industry.

There are many channels of paper catalogs and e-catalogs. E-mail and Internet are
convenient and cheap. The enterprise resource planning (ERP) system is now popular
in the operation between industries. How can we link e-catalog and paper catalog into
ERP system successfully? It is a new issue for further study for researcher, cataloger,

software designer, and marketing manager.

9.3 A Derived Catalog Promotion Model
The three industries are very different in Taiwan. Automobile component and
assembly industry is so called a traditional industry has a long history in the world.

Electronics industry is growing from 1970 till now. Most firms are OEM but owned
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brand name and leading in the world. All the products of the two industries are
tangible and solid. Products can be presented in paper catalog, CD ROM catalog, or
e-catalog easily. The IC design industry has many design houses in the field. Many
firms sell the standard product but some are not. The standard product just like the
tangible product can be shown in the catalogs easily. Some custom-made product
must discuss with customers frequently and is very hard to shown in the catalog. It’s
really important to show the ability of their company. The survey of this study finds
that the IC design house should introduce more about the ability and performance of
their R&D and engineering team to attract the order of intangible product. Besides, a
service industry like IC design industry should transfer their service into a tangible
product for customers. All the projects or program that have been complete finished
should be transferred into SKUs. That should be more ease to communicate with
customers, and to promote their service.

From the results that we just found the physical product catalogs were put on the
paper and e-catalog. It seems that does not promote the company entirely. All the
ideas of the engineer or company’s core competence are intangible product should be
transferred into tangible product to customers.. The provider should provide tangible
or intangible product to the customers. All.of.the products should be transferred into
tangible product. Then put the product on paper catalogs or e-catalogs. Especially the
ability or core competence should be shown on the catalog (paper catalog, CD- ROM,
or e-catalog). The channels of paper catalogs ‘to customers are personal visit,
exhibition, agent, direct mail, and’e-mail. E-catalog on website through Internet as its
channel can exchange information and online transaction is a new marketing tool in
the new era.

All the results and findings contribute to researchers in their research, to cataloger
in developing catalogs, to managers in their marketing promotion decision, and to
government in making industrial policy. However, the major contribution of this
dissertation is the derived new model. A product promotion model by catalog is
derived in figure 9.1. That is a whole picture for catalog promotion. No matter what
kind of business you are, all the concept of this model can help a marketing manager
to do their catalog promotion decision more comprehensive.

Since the advent of Internet era, e-catalog is becoming a new marketing tool. Who
can use and manage it properly then get the benefit from it. Most of the companies in
the three studied industries have built up its own website and e-catalogs. But, there is
still a long way to set up a good catalog management system. None of the three
industries will give up paper catalog no matter the traditional industry, automobile
component and assembly industry, or high tech like electronics and IC design

industries. The use of paper catalog is suitable than e-catalogs in some situation. How
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to use paper catalog, CD ROM catalog, or e-catalog properly is a new strategic

thinking in catalog management. This dissertation reveals some solution for reference.
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Fig 9.1 — Model of product promotion by catalogs
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Appendix B: The Sample Company List for Suppliers and Distribution

Part Representative Local Distribution Channel Oversea Distribution
Category Company Channel
Tire T-FE 7 3 |Raw Material MAXXIS Wheel Company
B e 155 ’F[J Suppliers> CHENG (Cheng Shin Rubber USA,
/Cheng Shin SHIN-> Distributors, Agents, Inc., Suwanee, GA)
Rubber Inc., Ltd Automobile Maintenance
Companies, Automobile
Manufacturing Companies
Electrical |H ﬁ?@%’ﬁﬂ& Raw Material Oversea branches
Parts RIS ’F[J Suppliers>SEEC—> Automobile
/Shihlin, Manufacturing Companies
Electric
Engineering
Corp.
Lights HAE L p T [Raw Material Oversea branches,
ALY E JEEL Suppliers%TYC%BuQness distributors, and allied
F |/TYC Brother|Partners anq Automobﬂ? partners
Industrial Co., Manufacturing Companies
Ltd
Aluminum |JRIY 7 &7 |Raw Material Suppliers=> Yuan
Alloy t 155 ’F[ |/ Yuan |Feng=> Automobile
Wheels, Feng Industrial Manufacturing Companies
Steel Co., Ltd.
Wheels
Exhaust | #£E5M4 T ' |Raw-Material Suppliers=> Yuan |Oversea plant and foreign
Assembly, |H(55t 155 ‘F[J | |[Feng=> Automobile technology cooperators
Steel Pipe, |Shye-Shang Manufacturing Companies§
Body Parts,
Pedal,
Engine
Parts
Telematics '[u‘lﬂJg‘fQ’; i Raw Material o Oversea plant, venders,
ey E L F[J Supphers9E-lea(.19Dlstr1butors, acents. distributors. and
/E-lead Agents, Automobile gents, R
Electronic Manufacturing Companies car man}lfacturlng
Company companies.
Lights, ST L pdstf |[Raw Material Suppliers>Ming  |Agents and warehouses
Wind Plate, iﬁqgl}jf I [l [Yang->Distributors, Agents,
Fan, Grille, o F[ |/Ming Automol?ile Manufacturing
Spare Tank Yang Traffic Companies
Industrial Co.,
Ltd
Pulley, 1 s % |Raw Material Suppliers>Porite |Headquarter is in Japan.
Piston, L ’F[ |/ |Taiwan->Automobile Oversea
Water Porite Taiwan |Manufacturing Companies Warehouses, plants, branch
Pump offices.

Co., Ltd.
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Appendix C: Yu-Long Coding Sheet
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Appendix D: Companies List for Catalog Coding

odngNg Al e [EE [ | oM g2 BRR YR AR Emel |Vebsite |Source |
1 [ e s 03-45261]0345262] 199000000 190[10, 42, 11] 3 [ THQS 9000 | 1968.10 |epd@cp-dlwwow.cp-d7 ik
3 Al ms 03-48333]03-48303] 190000000 295185, 58, 51] et {1SO 9002| 1969.05 £ G
4 Rt ] pes=] 037-8728]037-8747] 195000000 114121, 21, 35| 451 F)| QS 9000/] 1987.01 |u2318298@rns 19 hinf ¢ k]
5 |{ s b TaE 03-47814] 0347589 180000000 68140 B | CAPAS| 1979.08 |topytw @ hinet.nd ¢ k]l
6 |7 pmE as 04-85251|04- 85264 s 2,660(57 fimf;  [DOTEQ] 1967.01 |cst00] @nlwww.cstd 7 il
7 il eremi] 03-59832]03-59818] 240000000 66|54, 24, 71| s {180 9002] 1987.08 < g
8 |V Y | 02-26711902-26715 60000000 010,13 e P =1 hitpy/fwwn| 7 HGAE
0 |BFI Y ER 402-26943]02-26946] 70000000 150(23 FEES [1S0 9001 1966.01 7 g
10 [ =] 03-59832]03-59811] 320000000 460[60, 80, 88] 7 1150 9002] 1987.04 [nmsaaki. s|wwwarad 7 #iikE
12 | 5 i 07-34272{07-34273| 340000000 520|56 =S [1S09001f 1969.05 |kaifa@ms 14 hinet.ne] 7 G
13 | PPl ] tphs 08-72280]08-72299] 230336000 160[13 Bl 1S0 9002) 1974. 11 |moachain wwawmoo| 7 iGAE
14 [FHb Talsst 03-48978]03-47031] 140000000 15021, 11, 65) A£R1SO 9002 1997.07 7 Rk
15 |&zisaesly iesi06-26631]06-26641] 77000000 80[26 ABHE (IS0 9002] 1980.04 |bigtime @7 hinet.n| 7 G
17| ] 03-59816{03-59818 810000000 | 436]57 | il | QS 9000/ 1954.10 [bsfe@nsdwvbyidl i
18 |Ehps g Gt [ 049-2511]049-2511] 70000000 150052, 70 |3 #41509002] 1981.07 | iefflee ntp@nx2hinl 7 i
19 [ | i ] 04-35920/04-35944] 310087000 12052 SEB i |1S0 9002| 1980.09 |caiano@ms5 hinetnd 7 kel
n |7 ,ﬁwﬁ'w% 037-5811]037-5810{ 359336000 626[11, 42, 11] 9 [F=21{1S0 9002] 1968.03 | poyite] @ wwww,pori{ 7 il
2 gz 06-27918]06-27082] 52500000 19312 it 1509002 1973.08 liepiston(@ wwvihied 7 Al
B e ﬁuﬁww 03-47771{03-47768] 102500000 140[40 ﬁp—ffﬂ 150 9002] 1994.06 £
% f‘ﬁaﬂyﬂ 3 03-59837]03-59828] 200000000 208[85, 48, 62| it [1S0 9002 1987.03 Ll
25 [ asm 97 1e5r00-24925]02-24925] 60900000 80[12, 71, 13| FFER#41SO 9002 1985.03 |kingduan(|www kind ¢
26 | A EEE Y o ] 02-25078]02-25079] 94000000 90696 | e, ] ONSASO] 1968.09 [imsen@cml hinetnd? ks
27 |F il s 03-59836103-59827] 160000000 2603732 | [t/ 7 G
B | rms]03-3808303-38092] 497000000 235065, 60, 80| @ [, {150 9002] 1990.10 |chinasal @ficnet.net |7 ikl
29 Ry TnsE| 03-47775)03-47775] 240000000 18215259 | #8E1F, {1S0 9002 1993.10 |uatc@ms 1S hinetnet |7 Gk
30 |97 s 03-47722003-47797] 70000000 119]17, 21, [ 375 150900 | 1983.07 [uf 10820 @msZ hinet] 7 il
31 Bl e 03-322371103-320404 180000000 20117, 25, 25 JEFRFHISO 9002 | 1973,08 | chlong@www.chad 7 k]
2 H T T 03-47831]03-47543] 500000000 330[11, 50, 50| & [FFL4QS 9000 | 1955.10 £ I
B | FE TS| 03-47609]03-47609] 180000000 15540,57 |3l iars 1SO 9002| 1997.07 |meritco@] htpy/Awn|7 8]
| (A ] 07-34376)07-34236] 140000000 200{17, 40, 24131535 #1SO 9002{ 1959.04 £ E
35 | ] |03-45221| 03461 63| 75057 HE |10 9001 1955.11 |sales@fed| www.fodd 7 ikH)
36 |7 s ]03-36511]03-36557] 91083000 12513, 13 |35 13]150 9002] 1968.08 |nittan@nogil ttn.com 7 k|
37 |ErshlEes]03-5983903-59852] 730000000 400]12, 11, 13| f'ggirLA1S0 9002| 1973.06 |ssmicass hitp:/ww) 7 i
A ﬁwmﬂ’ﬁos 32107/03-32197] 198400000 156[50, 30, 85| e H1SO 9002| 1988.12 7
EEIEESE! 04-76221] 04-76202] 197600000 856|54, 96, 80| " iRk [QS 9000/ 1953.06 |tony@ermail.eskooml £ A
40 |Eea S 03-46427|03-46427] 220000000 146|40 s | VIAISQ) 1993.06 |ph84250@ms16.hind 7 ik
41 [Hm 03-59812]03-59822] 194670000 320[27, 40, 62| 5041S0 9002 1978.09 [ykisg @] www.yuell 7 i
7y z{;fgg;;qifm' Z 403-32249 03-32241] 70000000 46|71, 52 | iepEniER QS 9002 | 1965.12 |finda@saturmeseed.f 7 i
43 | Ehil s 0345241]03-45127] 195000000 28521, 41, 41] 8t 1180 9001] 1954.04 | clhkin@ns 4 hinet.nl 7 3k
M| [T ] 02-27913]02-27927] 120000000 189]13, 11, 14] 1FRERISO 9000 1971.10 | farhsine @ms2 L. hinet| { HkH 1
45 ke P g 037-8718]037-8741] 288000000 160[28, 74, 86] =5t #4150 9002] 1969.04 7 G
46 |Tari #7 e |06-26641 0626640 ] 500[10. 10, 0] 17, A ONS/FOR, 1964.11 |rishivay @rsl6hind 7 i
47 | ] 03-59843]03-59843] 50000000 90[25 R (1509002 1987.12 |cy861201 @l O hind 7 ikl
48 [z | 03-49856/0349856) 85000000 159140, 63, 80| 7, QS 90001 199112 |vicks @ageret |7 B
49 [T 2 Tl 02-29958]02-29957] 80000000 400(17, 11, 65] BT I {BVQIIS] 1955.01 7 AT
0 [zrsm ﬁﬁﬁg 03-47343{03-47343{ 200000000 80|54, 37, 71 -t 11SO 9002 1970.05 |tigercom @27 hind 7 ik
51 |aEeps 7 ] e 04-69311]04-69311] 735000000 264{17, 11, 65 351 5 [[1SO 9001] 1990.01 |£t001 @ms2 hinetned 7 ;e
o | s ﬁ 71|04-61500{04-61500{ 60000000 70142, 11, 11 (i {150 9002 1976.02 |iome 12344 www ornd 7 kg
53 il e Nl s | 02-22423]02-22423] 120000000 7411, 12, 12] o 54 QS 9000 ] 1984.06 |daido@ms29.hinetnd 7 lAE
4 ﬁr&jﬁim (17 40449121/ 04-49111) 465179000 | 260/12, 12, 32) 718y 7141509002 1973.01 |ginny-cii dwwnwhotal 7 7861
55 |7 A e 02-29018]02-29029] 430000000 948)24 = QS 9000/ 1966.03 [yual 0@ weawvuad 7 #764E
S6 | Eapereely oIl il 0o-25018]00-25050 ] 167]65, 73, 50] o R, 1150 9002 1966.01 [akS00@cysoo.comd ¢ il
57 VRIS 1y 4 04-69916]04-69953) 911800000 55040 finpsl | VIA/ QS| 1978.06 [enco@ro www.ros{ ¢ k]
53 | Al 0345321 034532 | 922011, 17, 141 P QS 9000/ 1971.06 | mail @lioH wwwioh{ 7 ik
59 [ 7 ega]06-25321]06-25326] 170000000 110120, 24, 204 557, |UL/CSAY] 1954.06 |shinchin@wwwscid 6!
60 [ e 5] 00-29963(02-29966] 70000000 8752 é&lm CE/IS0Y 1975.08 | hwafongwww.hwal 7 7k
6l ¢ Frd7 o i oe-27173 0027173 64000000 2622, 28, 28] "} I3 [1S0 9002] 1984.06 [nok @tpisS seednet. {7 il

84



Appendix E: Catalog and Web Coding Database — Auto. Industry
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Appendix F: Company List for Website Rating - Auto. Industry
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Appendix G: Top 15 Product Category Frequency — Electronics Industry

English
Other output peripherals
Mainboard
Other interface cards
Computer cables
Color mintor
Interface card
LAN card
Interface equipment for computer
Keyboard
Notebook computer
Computer
Modem
Electronic mouse
Desktop PC
Personal computer

Chinese
o Pt AR
= Bty
P E‘I—F
i
3 B
i
i
e
A
AR

i

40 Et
[t~ P

87

Count
331
245
140

98
84
76
76
75
75
72
72
62
55
50
42



Appendix H: Procedure for Coding Vendor Catalogs

When catalogs are received from the mail survey, each envelope is cut-open using
scissors. On the top of the envelope, write the English and Chinese names of the companies
and assign a number. Place the envelop in the receiving file box.

Figure A.1  Label each vendor catalog envelope as it is received.

—
Chinese Name [ Cut Here

English Name

- Write

As the catalogs are received, each must be coded. The attached code sheet is used to
identify the content within each catalog. Using the code sheet and a catalog, fill out the
information as accurately as possible.

As the catalogs are received and coded, enter thé data into the Excel spreadsheet database
of vendors. The data is entered into:the correct fields {FI, F2, F3, ..., Fj} as shown in Figure

2 and according to the description muler. The description ruler identifies the names of the

fields within each database record{R1, R2,R3, ...., Rn} -as well as the type of data stored in
the field. Each company occupies one re¢ord but has the same multiple fields even though

some fields may be left blank if there is no infermation to put in the field.

F1 F2 F3 F44 F5 F6 F7 F8 ... F
R1
R2
o
o
o
Rn

Figure2  Each vendor occupies a record (R) with each field (F) containing ordered information

about the vendor.
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When the code sheet is complete and the data entered into the database, staple the code
sheet to the outside of the envelope and on the backside from the envelope label.

Description Ruler for Vendor Catalog Database

F# Description Data Type Length
F1 Company Name (Chinese) Character C10
F2 Company Address (Chinese) Char/Num C/N30
F3 Phone Numeric 110
F4  Fax Numeric 110
F5 Capital Numeric 110
F6 Employees Numeric I5
F7 ISO Certification Number (TTVMA) Alpha/Numeric A/N10
F8 Established Date Numeric I5
F9 Estimated SKUs (by phone survey) Numeric I5
F10 Company Listed Auto Part
Categories Numeric I5
F11  Contact Person ‘Alpha/Character

A/C20
F12  E-mail Address Alpha/Numeric A/N25
F13  Website Address Alpha/Numeric A/N35
F14  Association Data Source Character C10
F15 Catalog Company Mission Numeric 12
F16 Catalog Company History Numeric 12
F17 Catalog Company Awards Numeric 12
F18 Catalog Product Categories Numeric 13
F19 Catalog Product SKU’s Numeric I5
F20 Catalog Product Dimensions Alpha A35
F21 Catalog Brand Names Numeric 12
F22  Catalog Language Numeric 12
F23  Catalog Product Illustrations Numeric 12
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Catalog Code Sheet

Catalog Number:

Company Name:

I# F# Description Data Code Desc. Code

1. F15 Catalog Company
Mission 0 No, 1 Yes

2. F16 Catalog Company
History 0 No, 1 Yes

3. F17 Catalog Company
Awards 0 No, 1 Local, 2 Intn’l

4. F18 Catalog Product

Categories Numeric

5. F19 Catalog Product
SKU’s Numeric

6. F20 Catalog Product

Dimensions Numeric

7. F21 Catalog Brand

Names Numeric
8. F22 Catalog Language 1 English, 2 Chinese
3 E/C, 4 Japanese,

SE/C/I, 6C/)

9. F23 Catalog Product

Illustrations Numeric

10.  F24 Type Company 1 Local, 2 Intn’1
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11.  F25 Manufacturing Type

Common Dimension Descriptions

1 OEM, 2 OEM/ODM,
3 ODM

Website Code Sheet

Website URL:

Company Name:

I# F# Description Data Code Desc. Code
1.  F31 Website Company Mission 0 No, 1 Yes o
2. F32 Website Company History 0-No, 1.Yes

3. F33 Website Company Awatds/0No, 1. Local, 2 Intn’l

Certification

4. F34 Website Product Categories

5.  F35 Website Product SKUs

6. F36 Website g Product

Dimensions

7. F37 Website Brand Names

8. F38 Website Language

9. F39 Website Product Illustrations

10. Common Dimension Descriptions

Numeric

Numeric

Numeric

Numeric

1 English, 2 Chinese,
3 E/C, 4 Japanese,

5.E/C/, 6.C/]

Numeric
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Appendix I: Table Product catalog of IC design companies on the

Web

No |Company Categories |Level |SKUs Brand |Illustration |Patent [Remark

. name

1. Sunplus//[H |12 4 332 |0 0 #:0

2 SIS/ 6 3 77 |1 93

3 |Realtek/hfy |3 6 58 1 3 it

4 |Winbond/# £ |6 5 365 |1 4

5 |Elan/Z2 5 5 207 5 111

6 |Etron/4= 8] 3 3 38 |1 8

7 Muchip/%'g,’ﬁ"’/ 4 2 0 1 1 Contact
sales for
more
info.

8 |ICreat/Ziffl |2 4 11 1 6

9 MediaTek/Zit |2 3 7 1 5

K|

10 |2 g * 1

11 JTEK/Ei% 3 2 3 1 1 *

12 [ * |

13 [Socle/fr 7 3 52 5 S:3

14 |Holtek/3 = |11 4 4410 3

15 [Prolific/f~2% |4 3 59 1 47

16 |AICAff;: 3 4 91 1 13

17 |C-Media/f#E |3 4 12 |1 15

18 |ARTi/fh = 5 4 30 |1 33 #

19 |ALTERA Foreign Co.

20 |Sevic/ gl 0 0 0 0 0 No Web

21 [MOS Design |2 4 203 |0 1 — g

22 |Chip Design |3 4 93 0 1 I

23 |Xtramus/47 75 |3 3 5 1 15

24 |CHESEN/Z1 2% |3 3 26 |1 15

25 |Genesys Logic |7 5 31 0 7 e

26 | Trumpion/gllff |2 4 16 1 18

27 |ALUME 5 4 32 |1 38

28 [SmartASIC |3 4 13 |1 2 LB

29 |UltraChip/ji; % |3 4 30 [0 0 )

30 [MediaReality |2 3 17 |1 1 i

31 [ICMedia/g3 4! |3 4 21 |0 18 ;

32 |CoAsia/fFjin |2 2 0 1 1 Service

33 |Averlogic/ % |2 3 79 |1 20

34 |Gigarams/gi 1" |4 3 10 1 3
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No |Company Categories |Level |SKUs Brand |Illustration |Patent [Remark
: name

35 |Etrend/#s#= |5 3 14 1 10

36 HIMAX/#§l |5 3 46 0 5

37 [Sonix/t7# |6 5 154 |1 3

38 |Sitronix/fr/ll |2 5 40 1 19

39 |OTIgH! 5 4 3 |1 17

40 |King Billion |2 3 132 |1 3 e[
41 |Tenx/ sft 3 2 0 1 1

42 |Terax/ |kl 4 2 0 0 3

43 |eMemory/ J/f~ |3 4 6 0 2

44 [UTRON/Z"3 |2 3 73 0 1

45 |Alpha/f7# 7 5 27 1 9

46 |ElecVision/ 1 3 4 0 2 ElE~
47 |AMIC/ZE |3 4 235 |0 2

48 |Actrans/fjji |3 3 14 0 0

49 |Ulead/pijl 3 2 87 0 2

50 [E-CMOS/TREJIC. |4 4 41 0 1

51 |PixArt/7v #f! 1 3 6 1 6

52 |PMC/ % 2 4 10 1 5

#: Data sheet need password

© Own confirm sheet

S: service
* In ITRI Open LAB
!': No Web
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Appendix J: Table Product Paper catalog of IC design companies

No. |Company Categories |[Key |SKUs|Brand [Illustration |Patent |Remark
tech. name

1. |Sunplus/ ¥[H |7 283 |1 29

2 [SIS/ Tk 9 4 1 17

3 |Realtek/ Jh{ |3 400 |1 34

4  |Winbond/ # #i|6

5 |Elan/ #f£ 6 292 |1 33 49

6 |Etron/ &6l |3 6 |1 18 106

7 |Muchip/ #7) |4 0 1 18

8 |iCreat 4 8 1 2

9 MediaTek/ETj%éE 3 0 0 3 Annual

| report

10 & g 6 0 0 0 *

11 |JTEK/ §&¢ |4 0 0 0 *ability

12 [ ]2 0o o 0 *

13 [Socle/ il |3 27, |1 13

14 [Holtek/ k% |11 4410 0 Selectio
n guide

15 |Prolific/ f-2% |5 17 0 1 22 *

16 |AIC/ iﬂ“ﬁt 6 1 8 Compan

\ y profile

17 |C-Media/ R 3 11 1 6

18 |HiMark/ gh= |5 31 1 41

19 |ALTERA 3 1 ppt. file
for one
product

20 3 0 1 1

Sevic/ ?ﬁ@ﬁ

® [ocated in ITRI open lab
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Appendix K: List of Taiwan IC Design companies

- #HF é%i‘ﬁ%/MOS Design

TR I R PR 609 4 10 BR6 M1 S

TEL:(02)22783733 FAX:(02)22783633
Ryt [ 13 1988.07 YR EE 3 B
AR RS 5T+ B

www.mosdesign.com.tw
I 3 gil#/8aTechnologies

T B R 267 B 12461 3

TEL:(02)27396485 FAX:(02)27396486
iy I 1 2000.05 TRAE 2 B
TR - g F SR - IR

www.8atech.com
J/FUgjFY Terax Communication
PRSP PR R 12 9 1A

TEL:(03)5798528 FAX:(03)5798651

IR £ 200008 TR 2.5 B

TR« PR A 1 2

www.terax.com.tw

- i@%j[}iﬂenx

FROY] R 21 B

TEL:(03)5737682 FAX:(03) 5737632

syt [ I 2 1997.01 TYAEE : 3.08 fER
HZorHE ST+ B

www.tenx.com.tw

R E[$/ADMtek

PRI G5 2 2 4

TEL:(03)5788879 FAX:(03)5788701

Ryt [ 1 1997.01 YR FE 0 4.92 (B
TR Bk %;ﬁﬁ HES

www.admtek.com.tw

il uEﬁ?%'/lCPIus

PR TR R 2 4 47 BE 1044
TEL:(03)5750275 FAX:(03)5750475
Ry LI 2 1997.07 EYAFE 0 9.84 B
AT © R Fosg IR

www.icplus.com.tw

’JJH?FEF!’/eMemory

PRI S ] 95 1293 4
TEL:(03)5631616  FAX:(03)5632525
Ryt FIIE 1 2000.09 TR FE 4 B

MRS T R

WWW.ememory.com.tw

&S "F%i'/Syntronix

e o - 5 1295 B

TEL:(03) 5631986 FAX:(03) 5631980
| : ‘

Ryt F I 1 2001.07, AR 1R
AR -'ﬂflliﬁ ‘ g 2 R

WWW-Syntronix.com.tw

e F‘f‘—,'i’ﬂ/SamHop

{100 87 £

TEL:(02)22182820 FAX:(02)22183320
Yot F I 2 1992.08 TYAEE 12 A
)l SO B

www.samhop.com.tw
“=/Eureka

FrivE[ BRI AIF— B 12 96 18
TEL:(03)5799255 FAX:(03)5799253
Ryt 1 0 1995.07 YR EE 413 [

ST ST R PR

www.eureka.com.tw
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A %i‘ﬁ%/Syntek Design
PrR[SERIE T O NPITE 24-2 PR3 A

TEL:(03)5773181 FAX:(03)5778010

R | I 1 1983.06 TYAFE 0 28.93 [
E §5 2 e I

www.skt.com.tw

{5l 2d & &[He/Myson-Century
PR H N RS 25K
TEL: (03)5784866 FAX: (03)5780734
S0 FIP] 2 200110075 FEF 1YY 461 ¢ 22.42 (8

H o FG ALY

WWW.myson.com.tw
i E[fE/Gatax

T'ij:ﬂ yﬁﬂﬁﬁﬂﬁ 583 #2608 7ML 1

TEL:(02)26578829 FAX:(02)26573700
iy F I 2 2000.05 EYAFE 2,05 B
G  BER T%’. e ’AF'
Www.gatax.com.tw "

’F' i [#TM Technology Inc.

PRI PG 3B

TEL:(03)5787720 FAX:(03)5787166
<t [ 11 1 1994.07 TR AT 1228 B
AL Bl FAAG B I
E

www.tmteck.com.tw
I IAAT

fijﬂ%—?ﬂf[ FIT FIFTEE 460 B3 48]

TEL:(02)22326367 FAX:(02) 22326334
R | I 1 1999.03 TYREE L B
3 ?;’J;’ﬁ%‘; AR By

www.aatech.com.tw

Bl

"ICHESEN

CAE A T 16 M1 ALY 1

TEL:(02)82265589 FAX:(02)82265181
Ryt [ 1986.12 YR EE 2.6 B
AUAEZR 3R R T?E? T IR A

www.chesen.com.tw

R REal

%[ HE/Sino Matrix
TR TS| PR YRS 195 B S2 6 313 4

TEL:(03)5828560 FAX:(03)5828359

Ay | 1 199805 TR 1 0.52 [
AU+ IR g WL
il =g+ Innochip

PRSI N PIRE 24-2 B 5 A6 B T
TEL:(03)6663077 FAX:(03)6661339
syt | 2000.09 YR AT 1 0.69 [BF

S A

www.innochip.com.tw

YR | W

f = EF' ' /Samsung

Fil=fl B

F& 333 917 30F3001 %

TEL:(02)27589588 FAX:(02)27577311
1994.11 YA FE 1 2.72 B

ECI SR ]
'F' *,EF:%@/NEC

TR S

: b, Frj —“fE?rl 27 363 ?7‘—7@

TEL:(02)271‘92377 FAX:(02)27195951
RS ST T £ 1990.03 YA 1.0 B
AR T ARPABS i?%”ffnwé CEFpUR

Www.nec.com.tw

=IEE|fEPGC

PP e R 88 B8 A

TEL:(02)26582233 FAX:(02)26580915

51 [ 1 199108 YA EE 1 3.03 [
B UEN O | L

WWW.pgc.com.tw
EES %PE rq,r,/APLUS

(s B TS T M6 R 3

TEL:(02)27818277 FAX:(02)27815779
Ryt 1 0 1992.07 YR FE 0 0.28 (B
AR RS j“%’. Y (N

www.aplusinc.com.tw
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ZIFYBIE/E-COM

Tl B R e 7 B2 4G 1

TEL:(02)23970618 FAX:(02) 23979888
At | £ 1992.03 A 172 [
P 6P ﬁ?f?f}"?jm’é SR

www.eecom.com.tw
&K [FL/RichTek

;g;}i%]ijﬁﬁiﬁf?ZO BES AR

TEL:(03) 5526789 FAX:(03) 5526611
551 1 1 1998.09 YA EE 1 1.56 fE
IRy R G R

www.richtek.com

I G-Link
FrroR| SR T PN PIE 24-2 B 6 AE

TEL:(03)5782833 FAX:(03)5780582
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