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CHAPTER FOUR: RESEARCH ANALYSIS 

A multiple-case study is used to test our framework. Four companies in the 
PC-Notebook (NB) industry are selected. All of them have adopted a web-based EP 
system since 2000. In this section we provide the background of our cases, introduce 
the EP system in use, and then analyze their internal and external environmental 
factors proposed in our research model. 
 

4.1 Research Methodology 

This study is the result of a research effort that started with a comprehensive overview 
of the performance changes occurring in the major companies of PC-NB industry 
since they introduced a web-base EP system in 2000 (Figure 4-1). Along the way, we 
have witnessed companies in different environmental situation performed varied even 
when they were using the same system. This prompted us to search for relevant 
theories and observed industry practices to propose a business-IT fit framework that 
would explain how alignment between business and IT can live up to the expected 
performance. Case study gave us a better insight into the examination of “fit” in each 
procurement relationship.  

Broad and general study of the PC-NB industry’s performance changes 
due to EP systems; first indication that these systems might not provide 

the expected benefits 

Search for relevant theories 
to help identify the impacting 

factors on performance 

Identify research questions 
via industry observation 

 
Figure 4-1. The research road map 

Build framework 

Analyze cases 

Framework 
assessment 

Support for our 
model of 

Business-IT Fit

Identify cases to be 
focused 

Interview case companies 
to collect data 



 

4.1.1 Sample 

We study four Taiwanese-owned Chinese companies in the PC-NB industry. All these 
four companies in our sample are suppliers to a large PC OEM (the focal company) 
and they are currently using a web-based EP system initiated by the OEM to facilitate 
their procurement process. These companies are located in Kunshan, Jiangsu Province 
of China, and about one hour driving to the OEM. We chose these companies on the 
basis of representativeness and accessibility, following the criteria of having had an 
interorganizational connection with this OEM for a long period and being well-known 
company in the PC-NB supply chain; the list was provided by the OEM. 

After the four companies were identified as potential candidates, persons who 
responsible for purchasing collaboration were asked to participate in the study, all of 
them agreed to participate. We promised anonymity to participating companies in this 
study. Therefore, we refer to them as firm 1, 2, 3, and 4. A summary description of 
these companies is presented in Table 4-1. 
 

Table 4-1. Description of the organizations in the sample 
Firm 1 2 3 4 

Industry Computer 

peripheral 

Printing Computer 

peripheral 

Manufacturing 

Capital  

(NT$ billions) 

2.82 0.49 32.3 31.7 

Employees 21,000 240 200,000 7,000 

Major products  Aluminum Die 

Casting 

 Magnesium 

Die Casting 

 Labels 

 Nameplates, 

Overlays, and 

Tear-drop 

Doming 

 In Mold Labeling

 In Mold 

Decoration 

 Cable 

 Connector 

 Flexible PCB 

 Multilary Chip 

Capacitors  

 Electrolytic 

Capacitor 

 Fixed Resistors 

 Leaded Resistors 

 Inductor 

 HF Products 

Material 

category in the 

central firm’s 

typology 

Mechanical Packaging Electrical 

engineering 

Electrical 

engineering 

Delivery 

instructions 

Direct Shipping Direct Shipping Direct Shipping VMI HUB 
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4.1.2 Data Collection 

The primary data sources were phone interviews conducted from December of 2005 
to January of 2006 with key informants who were able to offer useful insights about 
their firms’ purchasing collaboration. Basically, for each firm, we had one or two 
phone interview(s) which sustained for 2~3 hours. However, when necessary, 
follow-up e-mail interviews were conducted to supplement the information gathered 
during the phone interviews. All interviews were tape recorded, and all sessions were 
transcribed before the data were analyzed. To enhance the validity of answers, 
summaries of the major findings of each interview were verified by the participants 
after the end of each interview session. Moreover, to ensure the construct validity, 
internal validity, external validity and reliability of case study proposed by Yin (2003), 
the recommended case study tactics were used. The results are presented in the 
following Table 4-2. 
 

Table 4-2. Validities and reliability tests 
Tests Case Study Tactic and the phase 

in which tactic occurs (Yin, 2003)
Implementation in this study 

Construct 

validity 

Use multiple sources of evidence in data 

collection phase 

The primary data sources were collected 

via phone interviews. Other information 

from each firm’s official web-site and 

industry white paper are considered 

simultaneously. 

Internal 

validity 

Do explanation-building in data analysis 

phase 

A series of iterative work were conducted 

to examine the framework application. 

Consequently, leaded to a cross-case 

analysis in our multiple-case study. 

External 

validity 

Use replication logic in multiple-case 

studies in research design phase 

A theoretical framework was developed 

to process the 4 case studies (figure 3-1). 

With such replications could the 

theoretical framework later become the 

vehicle for generalizing to new cases. 

Reliability Use case study protocol in data collection 

phase 

A semi-structured interview guide was 

used for all interviews. The interview 

guide included several open format 

questions to allow the participants 

flexibility in their responses. (see 

Appendix A) 
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4.2 System Background in the Cases 

Before analyzing the cases, we first introduce the underlying EP systems used in 
each firm. Given “procurement” is an overall term; it is composed of sourcing and 
purchasing (Favre and Brooks, 2002). For the OEM, the operation of sourcing is 
done by its Headquarter in Taiwan, including activities such as strategy definition, 
suppliers pre-qualification, contracts negotiation, and supplier relationship 
management etc. On the other hand, local procurement departments of worldwide 
factories are responsible for the operation of purchasing, the scope of which is 
shown in the Figure 4-2 as the underlying EP system. Although the initial plan is 
trying to cover entire purchasing cycle (as the dotted line of figure 4-2 indicates), the 
activated functions are merely ordering and shipping processes by now. Suppliers 
can transform purchase orders (PO) into advanced shipping notices (ASN) via this 
web-based EP system. However, system to system integration is not available. In the 
circumstance of vendor managed inventory (VMI), extra hub information is sent to 
the suppliers for decision making. 

OEM Suppliers 

Sourcing and 
Assessing Suppliers 

Parts Recognition and 
Spec. / ECO 

 
Figure 4-2. The scope of the central firm’s electronic procurement 
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Quality Improvement 

Accounts payable 

Quality Assurance 

Module Forecast; 
PO/PO Change 

Order Reply

VMI Information

ASN

Current EP Scope

Entire EP Scope 



 

At first, this system is a part of Plan B, a major initiative undertaken by the 
Taiwan government2 and involving fifteen companies in an attempt to streamline 
and computerize their purchasing function. In the case of our focal company (the 
OEM), with the sales growing and the supply chain offshoring, the users of this 
system extended form 100~200 domestic suppliers to about 200 Taiwan companies 
and 500 China companies. 
 

4.3 Research Analysis 

We have collected rich descriptions of business environment of the four cases 
respectively. In this section, we first introduce the background of each case firm. 
Then we analyze these cases according to our framework which is proposed in 
chapter 3.  
 

4.3.1 Cases Background 

Firm 1, a mechanical supplier, provides casting materials to the focal company. The 
casting material means the top cover and upper/bottom case of a NB. Typically, the 
upper case has to cap LCD and the low case has to wrap keyboard, motherboard, 
hard disk, CD/DVD-Rom, battery etc. Therefore, design concerns of such material 
include the form, the operation, the material, the function and the structure. Due to 
the complexity, the focal company and firm 1 have to design cooperatively before 
commercial production. Moreover, for each module the casting materials are distinct, 
given that the NB specification varied from module to module. 
 Firm 2, a packaging supplier, provides label materials to the focal company. 
The label material means the colorful stickers in the low case of a NB. Based on its 
specification or device requirements, every NB has these labels illustrating the logo, 
system functions, serial number, product model or certifications. In average, there 
are at least three labels in a NB. Generally, firm 2 prints the label according to the 
drawings offered by the focal company. Once the content of the label has been 
confirmed, firm 2 is approved for production. Therefore, firm 2 does not need to 
co-design with the focal company like firm 2 does, but sometimes with the changes 
of customer requirements or the upgrades of product versions, it is possible for firm 
2 to update their label designs accordingly. 
 Firm 3, an electrical engineering supplier, provides cable materials to the focal 
company. The cable material means all kinds of cables in a NB, such as power cable, 
monitor cable, USB cable, data cable and so forth. Cables and adaptors are broadly 

                                                 
2 This project is sponsored by the MOEA (Ministry of Economic Affairs) of Taiwan government. 
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used in the motherboard and devices of a NB for data or electrical signals 
transmission. In fact, at least fifteen devices in the NB use cable materials. Though 
there are many types of cable, massage protocol of each has been standardized and it 
needs little R&D effort. Therefore, cables are one of the commodities which focus 
on quality, stability and duration. 
 Firm 4, another electrical engineering supplier, provides passive components to 
the focal company. The passive component is the one that does not have any impact 
on the electrical signals or the data that passes through it but performs a basic 
electrical function due to its construction and materials. Resistors, capacitors and 
inductors are several common types of passive components. Though passive 
components are largely used in a NB, they are relatively standardized and cheap 
materials.3 In the level of materials, passive components are similar but more 
fundamental to the cable materials. That is to say, passive components are very basic 
materials and rarely related to the R&D of a NB. Furthermore, since passive 
components are used in all electric and electronic products and systems, this is a 
competitive and thriving industry with many suppliers in the market. 

All these four companies are Taiwanese-owned Chinese companies and their 
transactions with the focal company mostly occurred in Kunshan. In order to save 
warehouse space and cost, the focal firm adopts just-in-time (JIT) shipping policy. 
Namely, the central firm provides suppliers monthly module forecasts and updates 
those data twice a week in advance. Then, the actual PO placed is according to the 
shortage of daily production. After that suppliers arrange for product replenishment 
whenever needed. Firm 1, firm 2 and firm 3 are asked to deliver their products 
directly into the focal firm’s warehouse. Firm 4 is asked to deliver its product via a 
third-party hub instead. 
 

4.3.2 Framework Application 

In different environmental conditions, which type of procurement system is more 
suitable for organizations in terms of the system performance? How organizations 
accommodate its e-procurement systems to better align with corporate environment? 
To answer these questions, we next interpret the cases in light of the research 
framework we proposed in the earlier chapter. 
 
 
 

                                                 
3 In numbers, passive components are the vast majority (70%) of all components used but account for 
barely 3% of equipment value in the electronic equipment and systems (EPCIA, 2002). 
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Environment uncertainty 
Product customization. In the procurement practice, each product provided by 
suppliers is assigned a part number (PN) by the focal company. According to the 
characteristics of material and the focal firm’s policy, each PN requires different 
production efforts. Suppliers who must tailor more PNs to meet the focal firm’s 
requisition have higher uncertainty in product customization. Let’s look at each case 
in order. Firm 1 provides the focal firm with about 10 PNs which is based on the NB 
modules. On the other hand, firm 2 provides PNs according to the separate 
production lines. There are 7 separate production lines in the focal firm, and each 
one demands numerous numbers of PNs. In the case of firm 3, there are 70~80 
major PNs and over 100 PNs in total. As for firm 4, take the capacitor as an example, 
there are 700~800 different specifications, which turns out to be more than 1,000 
PNs in the focal firm’s case. What’s even worse is that these PNs can not used 
interchangeably among the focal firm’s three factories. That is, one common product 
may have at least three different PNs, which aggregates the number of PNs to three 
times. 
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100 PNs 

100 PNs 

10 PNs 20~30 PNs

Firm 1 Firm 2 Firm 3 Firm 4 
 

Figure 4-3. The uncertainty in terms of product customization 
 
Dynamics of demand. Due to the tight cooperative design interaction, the demand 
for firm 1 is relatively stable. It is unusual to have the chance to cancel orders. The 
order changes are mostly incremented and updated once a week. Similarly to the 
firm 1, the demand for firm 2 is constant. Yet besides a short lead time, labeling 
material is needed at the end of production stage—a stage when the NB is close to 
ship-out immediately. Therefore, the situations of emergent order often occur. In 
contrast to the above firms, the demands to firm 3 and firm 4 fluctuate dramatically. 
The informant of firm 4 told us that “in the usual case, there is over 30% of product 
specifications and usage change after the order submission”. For firm 3 and firm 4, 
their products are standard materials and have few R&D relatedness. Hence there 
are many substitute suppliers in the vendor pool of the focal firm. The informant of 
firm 3 also told us that the huge gap between forecast and actual order makes them 
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“confirm the demand every day”. 
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Figure 4-4. The uncertainty in terms of dynamics of demand 
 
Dynamic of supply. As mentioned above, firm 1 located in Kunshan and only about 
one hour driving to the focal firm. Therefore, it prepares shipment every day. In this 
case, firm 1 suffers more difficulties for defective items. Given that casting material 
is not cheap and occupies enormous space, it is not possible for overflow backups. 
The updated shipping information is needed for firm 1 to handle goods returned. 
Due to the material characteristics, the problem of reverse logistic is minor in the 
case of firm 2, though it conducts direct shipping instruction as well. The supply 
availability could be affected due to the emergent orders, however, short lead time 
and transportation time reduce this supply uncertainty. The shipments of firm 3 and 
firm 4 are unsettled on the other hand. A large part of this reason may result from the 
volatile demand. In firm 3’s circumstance, it even deploys an extra support person to 
stand by in the focal firm’s warehouse and coordinate shipment. It rests on the 
information from its support person to deliver products every two days. As to firm 4, 
though there is no fixed shipping schedule, it must maintain approximately 10 days’ 
inventory level in the hub. Then, the procumbent staff of the focal firm pulls 
inventories from hub according to the stock level of the factory. The unbalance 
between demand and supply is common. 
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Figure 4-5. The uncertainty in terms of dynamics of supply 
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Partnership uncertainty 
Reciprocal investment. Here, we noticed, reciprocal investment is mostly occurred 
at the cooperative design activities. Comparing the four cases, we find that, firm 3 
and firm 4 have relatively few mutual investment than the other two firms because 
cable materials and passive components, which are standard products and can be 
reused in several models, do not need much R&D interactions with the focal firms. 
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Figure 4-6. The uncertainty in terms of reciprocal investment 
 
Trust. From the interview, it seems that firm 1 has better mutual trust and reciprocal 
relationship with the focal firm. The informant of Firm 1 talked about a long lasting 
cooperation history with the focal firm and held a very positive view about their 
efforts on this EP system development. Compareing with Firm 1, Firm 2’s trust to 
the central firm is moderate. . As mentioned before, labeling materials face the 
problem of version change after commercial production for several reasons. In such 
situation, although the focal firm might consult how many inventories left, and then 
negotiate terms to share the loss of abandoned materials and introduce new materials, 
firm 2 could still suffer loss. This is because that firm 2 must arrange for products 
delivery whenever the focal firm needed. The complaints usually arise while the 
focal firm’s warehouse mishandles or loses track of a certain batch of shipment 
which turns out to be an account receivable in supplier’s side. Whenever it happens, 
firm 2 has no way to track what happens and chancel to complain. Hence, a lack of a 
well-developed communication system to deal with these exceptions reduces the 
trust between Firm 2 and the focal firm. For firm 3 and firm 4 the trust with focal 
company is even worse. We found both firm 3 and firm 4 suspected that the 
procurement executives of the focal firm changed contract allocation among 
suppliers arbitrarily. Furthermore, they wondered it might be the cause of volatile 
demand and supply. Especially for firm 4 who delivers products through Hub, felt 
extremely frustrated. All the products that are shipped to the hub can not be 
allocated to other companies, but the transaction is only committed until the focal 
firm pulls inventories from Hub to its own factory. Any demand change may easily 
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cause the product stored in the hob obsolescent, a loss bored upon by firm 4.  
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Figure 4-7. The uncertainty in terms of trust 
 
Process uncertainty 
Dynamics of process. The major work contents of firm 1’s sales people are 
fulfilling order, coordinating and contacting RD personnel of both sides, and 
managing the return of defective items. Firm 2’s sales people charge with much 
simpler tasks, since they don’t have problems of reverse logistic. They have to 
manage order fulfillment and trace the design drawing in case of drawing missing. 
And the single contact window is the corresponding procurement executives of the 
focal firm. On the other hand, the sales people of firm 3 need to spend extra efforts 
to manage order fulfillment. They must get contact with the procurement executives 
of the focal firm and their assistants there to get shipping information. Accordingly, 
most of their working time is spent on PO maintenance. For firm 4, the sales people 
pour great efforts in fulfilling order as well. However, contact subjects are slightly 
different. They need to coordinate with Hub personnel besides the procurement 
executives of the focal firm to ensure the fulfillment is done. In their opinion, the 
Hub personnel are too passive and insufficient in cooperation, resulting in a very 
poor exceptions handling. At most of the time, they still need to strive alone. 
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Figure 4-8. The uncertainty in terms of dynamics of process 
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Dynamics of product. In firm 1’s case, casting materials are special materials which 
are incompatibly across different modules. Namely, a cast only corresponds to a 
single NB module. Before providing such product, firm 1 needs to discuss the form, 
the operation, the material, the function and the structure of a cast. On the contrary, 
firm 2, firm 3 and firm 4 has no cooperative R&D problems, given that labels are 
simple materials and cables as well as passive components are relatively standard 
materials. However, firm 2 face more frequent product change, for the context of 
labels is set along with the specifications of separate module, and the specifications 
sometimes changes with the requirements of customers or the upgrades of NB 
versions. 
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Figure 4-9. The uncertainty in terms of dynamics of product 
 
Complexity of product. The casting materials produced by firm 1 belong to 
dedicated/special materials and must go through several stages before commercial 
production, such as material authorization, pilot engineering and pilot production. 
Besides, the lead time of casting materials is approximately one month and the 
duration of a batch production last for 3~5 days. The product complexity is 
relatively high compared with the other three. The labeling materials provided by 
firm 2 are part of dedicated materials, but there is no complicated R&D or material 
recognition. The lead time of labeling materials is about one week and the duration 
of a batch production last for only one day. The cable materials supplied by firm 3 
are standard materials with medium technology complexity. The lead time of cable 
materials is about one month and the duration of a batch production last for 1~2 
days. Firm 4 produces passive components, which are standard materials with low 
technology complexity. The lead time of most passive components is approximately 
one month, but some may need a lead time of 2 months. The duration of a batch 
production last for three days. 
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Figure 4-10. The uncertainty in terms of complexity of product 
 
Know-how/Knowledge 
Technical IT skills. The underlying EP system is a low-integrated web-based 
procurement system. Since all these four companies run the EP system smoothly, we 
may say that all of them have certain degree of IT capabilities. To discuss their 
technical skills further, we looked into their transactions with other firms. No 
surprisingly, they do business with others via various EP systems and some of the 
systems require higher level of technical skills. For instance, firm 4 has also built 
EDI and RosettaNet connections.  
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Figure 4-11. The knowledge in terms of technical IT skills 
 
Managerial IT skill. Besides technical skills, each case companies show different 
level of managerial skills. Firm 1 didn’t suffer much environmental uncertainty, so 
they did not show many managerial skills about current procurement practice. Firm 
2 and firm 3 show apparent coordination skills in the form of their frequent 
interaction with the executives of the focal firm. To support delivery and 
transportation, firm 3 even sent an extra assistant to the focal firm’s warehouse. As 
for firm 4, it spent great effort to coordinate procurement activity as well. For 
example, in order to avoid the due date delay firm 4 proposed a solution which 
directly linked the EP to their organizational system via EDI to maintain the status of 
order automatically. In its words, “we try to be a good supplier; inform our 



 

customers the order status whenever needed”. Though the proposition was denied 
eventually, there is no doubt that firm 4 have sufficient ability and willingness to 
improve the performance of procurement activities. 
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Figure 4-12. The knowledge in terms of managerial IT skills 
 
Performance 
Strategic benefits. Though the suppliers can not confirm the exact amount of 
increased orders due to the use of this EP system, they well understand that, if they 
don’t use this system, they can not get any orders from the focal company as the EP 
has becomes the only one channel for the focal firm to place orders. Therefore, it 
seems that EP would rather be a strategic necessary than strategic benefits. 
 
Operational benefits. Operational benefits such as time and error reductions related 
to payments and order confirmation and increasing accuracy of order processing are 
mentioned in firm 1, firm 2, and firm 3 in some extent. They also pointed out a 
substantial improvement in packing and shipping process. Given that the EP system 
can transform PO into advanced shipping notice (ASN) automatically, the 
inconsistencies between PO and shipping notice mitigate greatly. Situations like 
deny of in-warehouse receiving and miss delivery to wrong factory do not happen 
again. Despite these benefits, firm 2 and firm 3 mention more or less that current 
system fails to support their procurement practices, especially in firm3’s case. And 
for firm 4, things are not going as well as others. Their sales didn’t think the EP 
brings much convenience to their daily operation. Instead, they complained most 
information provided by the system is inaccurate and out of date. And unfortunately, 
because of Hub delivery instruction, ASN is useless in firm 4’s case. Thus, the 
corresponding benefits of ASN do not exist. 
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Figure 4-13. The performance in terms of operational benefits 
 

So far, we have seen the uncertainties varying from case to case. Table 4-3 
summarizes these uncertainties according to the above analysis (For original 
Chinese content of interviews, see Appendix B). What has to be noticed is the 
measurement of partnership uncertainty and knowledge uncertainty. Because we use 
the term uncertainty in all these four factors, reciprocal investment, trust, technical 
skills, and knowledge skills need to be reversed to represent corresponding 
uncertainties. That is, more reciprocal investment firms invest, less uncertainty they 
have. To sum up, we can see that, firm1 and firm 2 perceived better benefits and 
performance than others. We may, therefore, reasonably conclude that the current EP 
system fit more in the situations of firm 1 and firm 2. 
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Table 4-3. Cross-case analysis results 
Model variables Firm 1 Firm 2 Firm 3 Firm 4 

Environment uncertainty: Low Low-medium Medium-high High 

Product customization Low Low Medium High 

Dynamics of demand Low Medium High High 

Dynamics of supply Low-medium Low High High 

     

Partnership uncertainty: Low-medium Medium High High 

Reciprocal investment Medium Medium-High High High 

Trust Low Medium Medium-high High 

     

Process uncertainty: Medium-high Low Medium Low-medium 

Dynamics of process Medium Low High High 

Dynamics of product High Low-medium Low Low 

Complexity of product High Low Medium Low-medium 

     

Know-how/Knowledge Medium-low Medium Medium High 

Technical skills Medium Medium Medium High 

Knowledge skills Low Medium-low Medium High 

     

Performance: High Medium Low-medium Low 

Operational benefits High Medium Low-medium Low 
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