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This study examines the level of information sharing, information quality and usage of information 
technology (IT) tools among manufacturing companies located in the Northern region of Malaysia. A 
total of 250 questionnaires directed to the operations and procurement/purchasing managers were 
distributed through electronic mail. The results indicate that manufacturing firms recognized the 
impeortance of information sharing, information quality and IT tools usage in the context of supply 
chain management. The usage of IT tools is between moderate to high. Overall, the results provide 
insights into the types of information shared between manufacturers and suppliers, the aspects of 
information quality emphasized as well as the IT tools utilized by the manufacturing firms. 
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INTRODUCTION  
 
Uncertainties in the global business environment have 
transformed the landscape of business competition from 
being predominantly firm-based to supply chain 
competition. Consequently, many firms have realized the 
imperativeness and benefits of collaborating with supply 
chain partner as opposed to adversarial or arms length 
relationship as a way to improve supply chain manage-
ment. Closer relationship would result in information 
sharing among the supply chain partners and “seamless” 
functioning of supply chain (Mason-Jones and Towill, 
1997) Effective supply chain management enables firms 
to coordinate and integrate the various flow (physical, 
financial and information) in the supply chain (Lee, 2000). 
Information   flow     facilitates     the     coordination   and 
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synchronization of supply chain processes which relates 
to the planning, sourcing, manufacturing and delivery or 
return of goods along the chain (Lee, 2000).  Information 
sharing among supply chain influences the supply chain 
members’ behavior and decision making as well as the 
performance in supply chain. Availability of information at 
the right time and place is essential to ensure the 
seamless flow of supply chain activities and processes 
(Childerhouse et al., 2003).  Quality of information would 
assist firms to improve information exchange among 
supply chain partners (Moberg et al., 2002).  Conversely 
poor information quality can distort the information flow in 
supply chain. Synchronization of demand and supply in 
supply chain can be affected without timely and reliable 
information and the support of IT system. The application 
of information technology (IT) facilitates information 
sharing by enabling firms to access or exchange 
information quickly  and  helping  firms   to make effective 



 
 
 
 
decisions.  
 
 
Research problem  
 
Despite the importance of information flow in supply 
chain management, it appears that the level of 
information sharing, information quality and IT tools 
usage still has not reached the ideal state. Furthermore 
the investment in IT infrastructure can be very costly and 
this can be a major hindrance to some firms. In addition, 
strategic information which is crucial in decision making is 
considered a proprietary property and cannot be shared 
with supply chain members. Information may be withheld 
due to the confidentiality of the information. This affects 
the supply chain visibility and performance. Hence the 
research problem is ‘what is the level of information 
sharing, information quality and the application of IT tools 
among the manufacturing organizations in the Northern 
region of Malaysia?’  
 
 
Research objectives  
 
This study is conducted in order to achieve the following 
objectives: 
 
1. To examine the level of information sharing of the 
manufacturing firms with their supply chain partners.  
2. To determine the level of information quality of the 
information shared with their supply chain partners.  
3. To assess the extent of IT tools usage in the 
information sharing with their supply chain partners.  
 
 
LITERATURE REVIEW 
 
Information sharing 
 
Supply chain is an interlinked set of relationships which 
connects customer to supplier. It involves a series of 
intermediate stages such as manufacturing, warehousing 
and distribution (Agarwal and Shankar, 2002). Supply 
chain management (SCM) involves the management of 
product, information and financial flow from the source of 
supplies to the manufacture and assembly of the product 
right to the delivering of the final product to the consumer. 
It also includes the management of after sales service 
and the product returns (Lee, 2000). The objectives of 
SCM are to increase productivity, reduce inventory and 
cycle time but its ultimate goal is to increase customer 
satisfaction, market share, and profits for the entire 
supply chain in the long run (Wisner and Tan, 2005). 
Information flow is an integral aspect of supply chain 
management (Lambert et al., 1998). The importance of 
information flow in supply chain is demonstrated by Singh 
(1996) who proposed that information must  be  managed  
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at three different stages, before, during and after sales 
have been made.  

Information sharing is essential as it provides the 
mechanism for coordination and integration of the 
processes or activities along the supply chain (Lee, 2000; 
Ramayah and Omar, 2010). To ensure that customer 
requirements in the supply chain can be fulfilled, it is 
fundamental to manage the information flow associated 
with the movement of products (goods or services) to the 
final customer (Singh, 1996). Effective flow of product 
and services is dependent on information sharing among 
supply chain members (Lee et al., 1997a). Firms would 
be able to respond effectively to changing market 
demand requirement through information sharing 
(Daugherty et al., 1995; Mason-Jones and Towill, 1997). 
Information sharing is not only essential in manufacturing 
industry but also in agricultural sectors such as the wine 
industry. It was found that improvement in information 
sharing in the wine industry is critical to promote trust 
among its supply chain members and to ensure the 
effectiveness of its marketing strategies (Forbes et al., 
2010). 

Information sharing among supply chain partners also 
enables firms to achieve common goals (e.g. Bowersox, 
et al., 2003; Bowersox et al., 2000; Gustin et al., 1995) 
besides enabling the coordination of the supply chain 
processes (Lee, 2000; Barratt, 2004; Lambert 2004).  
The level of information sharing across the supply chain 
can be influenced by the supply network configuration 
and goal congruence of the supply chain partners 
(Samaddar et al., 2006). Information sharing is 
particularly important within the internal supply chain. If 
firms cannot share information internally, it would be 
difficult to share information externally with their partners 
(Rupple, 2004). Information can have dual functions; it 
benefits the supply chain entities and it can contribute to 
the improvement in organizational performance and com-
petitive advantage (Li et al., 2006). To optimize supply 
chain performance, information about forecast, sales, 
promotional activities must be shared not only among the 
internal functions but also across the supply chain 
(Bowersox et al., 2000). The quality and quantity of 
information are important attributes which need to be 
stressed in information sharing. Monczka et al. (1998) 
defines information sharing as the level of information 
that is being communicated to the supply chain members 
or partners which is critical and proprietary in nature.  

Information sharing also relates to activities of 
distributing useful information among people, systems or 
organizational unit in an open environment. Information 
sharing should address the following issues; ‘what to 
share’, ‘whom to share’, ‘how to share’, and ‘when to 
share’ of which if properly addressed would minimize 
sharing cost, information deficiency or overload and 
improve supply chain responsiveness (Sun and Yen, 
2005). The ability of firms to gain competitive advantage 
and to ensure product availability in supply chain is  being  
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determined by how information is used in the supply 
chain (Mason-Jones and Towill, 1997; Ramayah and 
Omar, 2010) 

Information has little value if it is not shared among the 
supply chain partners. Trust among the supply chain 
partners seems to have influence on the information flow 
in supply chain. However, due to lack of trust, certain 
information may be withheld from supply chain partners.  
Relationship among supply chain members, which is 
based on trust and commitment, would facilitate infor-
mation sharing among supply chain partners (Moberg et 
al., 2002).  In support of this, Kwon and Suh (2004) noted 
that information sharing reduces the level of behavioral 
uncertainty, which lead to improvement in the level of 
trust.   

High level of information sharing and information quality 
is influenced by successful partner relationship (Monczka 
et al., 1998; Mason-Jones and Towill, 1997). However, 
the confidentiality of the information or privacy may 
influence the level of information sharing in the supply 
chain (Li et al., 2006). Consequently supply chain 
partners need to decide on the types of information that 
need to be shared.  Supply chain partners should be 
aware of the information which is deemed relevant that 
must be shared with the supply chain partners for the 
successful functioning of the supply chain.  
 
 
Types of information shared in supply chain 
 
There is a wide range of information that could be shared 
within the firm and across the supply chain. Depending 
on the need of the organization, information related to 
market, product, design, process, production, pricing, 
planning, inventory, logistic, demand forecasting, order, 
promotion strategies, customer demand, production 
schedule, distribution operation, technological knowhow, 
manufacturing methods and sales forecast can be shared 
with the supply chain partners (e.g. Yu et al., 2001; 
Zhang et al., 2006; Ramayah and Omar, 2010). In addi-
tion, sales forecast should be shared with the upstream 
supply chain. Sharing of information among supply chain 
partners can lead to synchronization of supply and 
demand in the supply chain. Effective planning and 
decision making in the supply chain can be attained 
(Singh, 1996). Furthermore, demand or order variability 
including unnecessary storage of inventory in between 
downstream and upstream supply chain can be 
minimized (Lee et al., 1997a; 1997b). Besides sharing 
business strategies and operations management among 
supply chain partners would lead to improvement in 
supply chain visibility and supply chain performance 
(Eisman, 2008). 

In view of different level of decision making in supply 
chain, information sharing can be strategic, tactical and 
operational. Facility allocation decision is classified as a 
strategic  supply  chain  decision.   Production/distribution  

 
 
 
 
planning, capacity allocation, inventory allocation, 
outsourcing and safety stock decision as tactical supply 
chain decision. On the other hand, order replenishment 
and shipment decision are categorized as operational 
supply chain decision making (Huang et al., 2003).  
Besides, Huang et al. (2003) also suggested that there 
are six categories of production information that may be 
shared with supply chain partners or affects the supply 
chain performance. The information is identified as 
product information, process information, inventory 
information, resource information, order information and 
planning information. Their study is focused on the 
importance of sharing production information in order to 
reduce variability of orders and inventory level.  

On the other hand, Moberg et al. (2002) contend that 
both strategic and operational information should be 
shared between firms and their supply chain members.  
Strategic information exchange encompasses long term 
issues related to firm business strategies such as 
marketing, and logistics strategies. It can also include 
joint planning and goal setting between manufacturers 
and its strategic suppliers to enable the companies to 
coordinate activities in supply chain. Strategic information 
must be communicated promptly and accurately since it 
represents changes that not only affect the company but 
also the strategies of its supply chain partners (Moberg et 
al., 2002). Further, organizations that share demand 
information can achieve cost saving and reduced 
inventory level of the manufacturer (Daugherty et al., 
1995; Lee et al., 2000). This would lead to improvement 
in supply chain efficiency since the uncertainties in 
demand are reduced (Lee et al., 2000). Reduction in 
inventory cost is related to the ability of the manufacturing 
firms to respond effectively to the information that it 
received or obtained which can contribute to reduce 
inventory cost. Incentives in terms of assuring supplies to 
retailers can be provided to retailers in order to motivate 
them to provide the required demand information to the 
manufacturer (Lee et al., 2000). Other studies have 
indicated that exchange of forecast information has a 
positive impact on supply chain performance (Forslund 
and Jonsson, 2007; McCarthy and Golicic, 2002; 
Thonemann, 2002; Gustin et al., 1995). Table 1 indicates 
the types of information sharing that have been 
emphasized in previous studies. 

Information sharing among supply chain partners can 
also have an impact on supply chain integration (Lee, 
2000; Barut et al., 2002). Information sharing may have a 
different reaction or effect on the different levels of supply 
chain. Organization in the upstream supply chain 
depends on the information provided by the downstream 
members of the supply chain or vice versa. However this 
depends on the extent and the intensity of information 
sharing among the partners. Information sharing among 
supply chain can be measured in terms of information 
intensity and the extent of information shared in both 
directions   involving  upstream  and  downstream  of  the  
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Table 1. Types of information sharing in supply chain. 
 

Authors Types of information 
Daugherty et al. (1995) Demand Information 
Singh (1996) Sales forecast 
Mason-Jones and Towill (1997) Market sales  
Lee et al. ( 2000) Demand Information 
Yu et al. (2001) Customer demand information 
Thonemann, (2002). Advance demand information 

Barut et al. (2002)  
Demand, capacity, inventory and scheduling 
 

Moberg et al. (2002) 
Operational information (sales activities,  order and inventory level ) 
Strategic information (marketing, logistics and other business strategies) 
 

Huang et al. (2003)  Production  information (product, process, resource, inventory, order  and planning) 
Disney and Towill (2003)  Inventory and demand information 
Raghunathan (2003) Demand information 
Zhang et al. (2006) Shipment quantity information (aka advanced shipping notice) 
Eisman (2008) Business strategies and operations information 
Ramayah and Omar (2010) Operational and strategic information 

 
 
 
supply chain. Information intensity relates to types of 
information used that is demand, inventory, capacity and 
production schedule that the firms are willing to share 
with both supplier and customers (Barut et al., 2002). 
Information sharing would only be of value to supply 
chain partners if it is reliable in making better decision 
and improve performance. Availability of the different 
types of information at the right time and how the 
information is communicated or accessed could enable 
managers to react to the situation and make decisions 
quickly enabling them to be responsive to market 
demand. Besides information sharing, information quality 
is also important in supply chain management (Li and Lin, 
2006). The next section will look at the importance of 
information quality.  
 
 
Information quality 
 
The importance of information quality in SCM has been 
discussed in many studies (e.g. Rabren, 2010; Ramayah 
and Omar, 2010; Li et al 2006; Miller 2005; Raghunathan, 
1999; Monczka et al., 1998; Gustin et al., 1995;).  
Exchanging quality information between customers and 
suppliers and enhancing supply chain performance 
(Mason-Jones, 1997, Monzcka et al., 1998; Holmberg, 
2000; Forslund and Jonsson, 2007) is a vital component 
for organizational success (Miller 2005; Li et al., 2006). In 
order to improve performance, managers need quality 
information to make operational, tactical or strategic 
decision. Effective information sharing depends on what, 
how, and with whom the information is shared as each 
piece of information serves a different purpose in the 
supply   chain   (Holmberg,  2000).   Access   to  the  right  

information would enable firms to reduce uncertainty and 
improve planning which in turn improves their profitability.  
Firms that have the access to the right information would 
be more proactive in responding to changes in market 
conditions thereby becoming more focused in meeting 
customer needs (Daugherty et al., 1995). Information 
capabilities in terms of accuracy, reliability, and accessi-
bility are pertinent in integrating logistics activities in the 
supply chain (Gustin et al., 1995).  Information accuracy 
must also be emphasized since it has an impact on the 
quality of decision making. Information must have its 
value to the receiver to facilitate managers in making 
effective decision making (Raghunathan, 1999; Rabren, 
2010).   

Monczka et al. (1998) stressed that information quality 
should encompassed the elements of accuracy, timely-
ness, adequacy and credibility of information exchanged. 
Similar attributes were used in the studies of Li and Lin 
(2006), Li et al. (2006), Forslund and Jonsson (2007) to 
measure information quality. Moberg et al. (2002) mea-
sured information quality in terms of timeliness, accuracy, 
completeness, adequacy and credibility. However, Miller 
(2005) measured information quality based on accuracy, 
believability, objectivity, precision and reliability of the 
information, relevancy, timeliness, completeness and 
information appropriateness, comprehensibility, 
interpretability, consistency, conciseness, format and  
appearance of the information, accessibility , security and 
availability. These attributes are suitable for service 
product and to supplement physical products. Inadequate 
information exchange and poor quality of information 
seems to have an impact on the effectiveness and 
efficiency of the supply chain performance.   

Timely   information  sharing  provides  early  signal  for  
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corrective    action    to    be   taken   besides   preventing 
disruption in the upstream supply chain (Li et al., 2006).  
Timeliness and accuracy in measuring information quality 
is essential since information delay can influence the 
upstream sales forecast. Unreliable and inaccurate 
customer orders can cause the demand to be amplified 
across the upstream supply chain (Lee et al., 1997a, 
1997b). Production scheduling and inventory planning 
could be affected along the supply chain unless the 
information received by upstream members tally with the 
actual orders from the downstream members in the 
supply chain. Distortion of information along the supply 
chain can also affect the efficiency in the daily operations 
(Holmberg, 2000). Information tends to lose its useful-
ness due to delay and inaccuracy in communicating the 
information. Besides, the timeliness of information 
shared, forecast accuracy or invoicing accuracy is equally 
important. This would ensure that appropriate activities or 
processes can be done accordingly (Mason-Jones and 
Towill, 1997). Sales forecast or any changes in the 
forecast must be shared immediately with the upstream 
supply chain (Singh, 1996; Forslund and Jonsson (2007).  
Lack of timely forecast can have an impact on capacity 
planning processes. With reliable forecast information, 
firms would be able to plan for production activities more 
effectively. However, having access to customer forecast 
is not sufficient unless the quality of the forecast 
information can be used in the planning process. Besides 
information reliability, timely forecast information is 
required to enable the supplier to fulfill customer expecta-
tions as lack of timely forecast can have an impact on 
capacity planning processes. Nevertheless, having 
access to customer forecast is not sufficient unless the 
quality of the forecast information can be used in the 
planning process (Forslund and Jonsson, 2007). It is also 
essential to determine with whom, how much, what and 
how information should be shared among the different 
entities in the supply chain (Huang et al., 2003). Timely 
information sharing of supply information by the 
downstream supply chain can prevent disruption in the 
upstream supply chain, besides providing early signal for 
corrective action to be taken (Li et al., 2006).  

Reliability and accurate customer orders are essential 
as distorted information can cause disorders or demand 
information to be amplified as it moves upstream or also 
known as bullwhip effect (Lee at al., 1997a; 1997b). Pro-
duction scheduling and inventory planning will be affected 
along the supply chain if information received by 
upstream members of the supply chain did not tally with 
the actual orders from the downstream members of the 
supply chain. Distortion of information might occur as it 
moves from downstream to the upstream supply chain 
and can lead to inefficiency in daily operations 
(Holmberg, 2000). Increased in costs are attributed to 
correcting errors that have been incurred due to poor 
data quality. Information flow should be synchronized 
with the movement of goods. Information associated  with  

 
 
 
 
the movement goods should be accurate, visible and 
timely. Inaccurate or mismanaged information would 
result in customer dissatisfaction (Singh, 1996). Further-
more, customer dissatisfaction, increased cost and low 
employee morale, ineffective decision making and 
inability to implement strategy are related to poor data 
quality (Redman, 1998).  

Sales information should be transmitted to the 
upstream supply chain members in a timely manner in 
order for appropriate activities or processes to be done 
accordingly. The reason for this is that information tends 
to lose its usefulness due to delay in communicating the 
information and inaccurate information. Firms that 
provide quality information tend to have higher market 
share (Miller, 2005). In addition, information capabilities 
in terms of accuracy, reliable and accessibility seem to 
play significant role in integrating logistics activities in the 
supply chain (Gustin, 1995). Table 2 highlights the ele-
ments of information quality emphasized in the literature. 
It was found that supplier uncertainty and inter-organiz-
ational relationships are important factors in determining 
information quality and in discriminating between organi-
zations with high and low level of information quality 
(Moberf et al., 2002).  Firms should build good relation-
ship with their supply chain partners as well as choosing 
the right suppliers to ensure quality of information. 
Supplier uncertainty, trust in supply chain partners and 
shared vision amongst supply chain partners are 
fundamental in influencing information quality (Li and Lin, 
2006).   

Customer dissatisfaction, increased cost and low em-
ployee morale, ineffective decision making and inability to 
implement effective strategy are related to poor data 
quality.  In addition, increase in costs is attributed to 
correcting errors that have been incurred due to poor 
data quality (Redman, 1998). Inaccurate and 
mismanaged information may affect the movement of 
physical goods along the supply chain. This might lead to 
customer dissatisfaction since it affects the firm’s ability 
to response effectively in meeting customer demand 
(Singh, 1996).  Poor information quality affects the perfor-
mance characteristics of efficient and responsive supply 
chains (Rossin, 2007).  Besides it can lower the quality of 
customer service and increase the total cost for respon-
sive supply chain. It also results in mismatched inventory 
level between upstream and downstream inventory 
requirement.   

On the other hand, firms that provide information 
quality tend to have higher market share (Miller, 2005).  
In addition, firm competitive advantage and organiza-
tional performance can be improved due to higher infor-
mation quality (e.g. Li et al., 2006). The transparency and 
efficiency of information flow in the food sector are 
fundamental, particularly in the food sector, since the 
main purpose is assuring health and consumer safety. 
Information quality in food supply chain relates to 
accessibility     and      communicating    of    fundamental  
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Table 2. Information Quality 
 
Authors Types of Information quality 
Gustin et  al. (1995) Accuracy, reliability, and accessibility 
Singh (1996) Timely, accuracy and visibility  
Lee et al. (1997a); Lee et al. ( 1997b) Reliability and accuracy of  customer orders 
Mason-Jones and Towill (1997) Timely and accuracy (Undistorted sales information) 
Monczka et al. (1998) Accuracy, timely, adequacy and credibility 
Raghunathan (1999) Accuracy 

Moberg et al. (2002) 
Timely, accuracy, adequacy, completeness, and credibility 
 

Miller (2005) 

Accuracy, believability, objectivity, precision and reliability,  relevancy, 
timeliness, completeness, appropriateness, comprehensibility, 
interpretability, consistency, conciseness, format and appearance of the 
information, accessibility , security and availability 
 

Li and Lin  (2006)  Accuracy, timeliness, adequacy and credibility 
Folinas et al. (2006) Information transparency and accuracy 
Forslund and Jonsson, 2007 Accuracy, timely, adequacy and credibility (Reliable forecast information) 
Rabren (2010) Speed and quality of data  
Ramayah and Omar (2010) Timeliness, accuracy, completeness, adequacy and credibility 

 
 
 
information pertaining the product quality, source of 
supplies and consumer safety (Folinas et al., 2006).  The 
ability to trace and track information in the food sector at 
all stages of production, storage, and distribution, 
shipment data, current location, product recall, and with-
drawal of hazardous products is pertinent.  IT tools such 
as EDI can overcome delay in information transmission 
as it facilitates and speeds up the information flow in the 
supply chain (Mason-Jones and Towill, 1997).  The next 
section examines the IT tools used in communicating and 
transmitting information in supply chain.  
 
 
Information technology  
 
The role of information technology (IT) in the supply chain 
has been a topic of interest for many researchers (e.g. 
Wang et al., 2010., Rabren, 2010., Fawcett et al., 2009; 
Chen et al., 2007; Lin and Tseng, 2006; Zhang et al., 
2006; Sander and Premus, 2005; Bhatt and Troutt, 2005; 
Disney and Towill, 2003; Raghunathan, 2003; Bhatt, 
2001; Yu et al., 2001).  IT could provide real time infor-
mation sharing among supply chain partner. IT allows 
quick communication between buyers and suppliers and 
enables the sharing of large quantity and quality of 
information on tactical and strategic operations. Supply 
chains that utilized RFID has outperformed firms in terms 
of improving service level, increased inventory turnover 
rate and reduction in total inventory cost (Wang et al., 
2010).  

 Extensive information system support is required to 
capture and communicate information within the firm and 
across  the  supply  chain  (Fawcett  and  Cooper,  2001). 

Willingness to share information would be more efficient 
with the support of IT capability. Seemingly high level of 
IT investment is related to the level of information sharing 
(Fawcett et al., 2009). Data integration and commu-
nication network flexibility can shorten product time cycle, 
increase design alternatives and produce higher quality 
products. Information regarding new products can be 
disseminated quickly across the supply chain (Bhatt and 
Troutt, 2005). Besides, using IT a supplier can also share 
advance shipping notice with its customers (Zhang et al., 
2006). The use of IT also results in improvement in 
supply chain performance such as on time delivery, res-
ponsiveness, costs, and product development cycle time 
(Sander and Premus, 2005). 

Many supply chain alliances are dependent on EDI and 
extranets to facilitate interactions and coordination of 
transaction. EDI has proven to be beneficial to 
businesses as it improves quality of information, 
operational efficiency, and customer service, reduces 
transaction cost and enhances firms ability to compete 
(Iacovou et al., 1995). It has also been found that 
Electronic Data Interchange (EDI) is an important tool for 
logistic organizations to be successful international freight 
forwarders. EDI enables the transfer of data in an agreed 
electronic format, such as invoices, bills and, purchased 
orders, from one company’s computer to another com-
pany’s computer. About 57% of their survey respondents 
cited the benefits of EDI implementation as “quick access 
to information” and 34% cited “better customer service”. 
Large forwarders tend to use EDI compared with smaller 
forwarders. Small forwarding companies also indicate 
that they do not have the intention of using EDI in the 
future   (Murphy   and   Daley,   1996).   In   the  inventory  
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management area, EDI was proposed as one of the 
solutions to minimize bullwhip effect. EDI can enhance 
suppliers’ delivery performance which will improve the 
performance of supply chain (Lee et al., 1997a).    

Using EDI to support Vendor-Managed Inventory (VMI) 
strategy does not only eliminate bullwhip effect but also 
enhances the overall performance of supply chain (Yu et 
al., 2001). VMI is an inventory planning and fulfillment 
technique in which a supplier is responsible for 
monitoring and restocking customer inventory at the 
appropriate time to maintain predefined levels. The 
vendor is given access to current customer inventory, 
forecast and sales order information and initiates 
replenishment as required. VMI links suppliers directly to 
a manufacturing base and then EDI is applied to 
generate material “pull” signals. IT also shortens delivery 
lead time.  Implementation of IT has enabled organization 
such as Campbell Soup Company to reduce its order 
processing time from one week to two or three days 
(Cochon and Fisher, 2000). By using VMI, suppliers 
would be able to have access to buying company’s 
demand, which allows supplier to improve its ordering for 
supplies and production scheduling besides reducing 
inventory level in the supply chain (Wisner et al., 2005).  

 SRM is the management of the flow of information 
between suppliers and purchasing organizations and the 
integration of supplier information in the procurement 
process by the buyer. The application of SRM has 
positive impact on cost reduction besides improving 
procurement and providing real time visibility across 
supply chain (Wisner et al., 2005).  It helps to improve 
communication and collaboration with supply chain 
partners. Besides SRM provides support solutions for 
assisting in planning, execution, and optimization of the 
supply chain. SCM software may include strategic 
planning, demand management, supply management, 
fulfillment planning/execution, warehouse management, 
transportation management and so on.  

Frohlich (2002) looked at IT from the internet dimen-
sion. Internet technology has significantly enabled VMI, 
Electronic Fund Transfer (EFT), and collaborative plan-
ning, forecasting and replenishment (CPFR) (McCormack 
and Kasper, 2002). EFT permits the electronic transfer of 
money or funds across the supply chain without any 
paper money changing hands. Hence, this facilitates fast 
payment of goods and supplies between buyer and 
seller.  Besides, smoothing the coordination of cash flow 
in the supply chain, IT is required in managing the 
movement of physical goods along the supply chain.  

IT tools such as Distribution Requirement Planning 
(DRP) provides a linkage between warehouse operations 
and transportation requirement. DRP reconciles demand 
forecast against inventory and transportation capacity.  In 
addition, usage of Data Warehouse (DW) provides a 
combination of many different databases across an entire 
enterprise which aids management in decision making 
process. The system enables the integration of  data  and  

 
 
 
 
effective    management   of    information   from   various 
sources in a single place. Organizations that apply DW 
would be able to have accessibility to a wide variety of 
data. For example, information with regards to sales or 
trend reports in a particular location or region can be 
obtained. Data stored can be used for reporting and 
information analysis. Hence, DW provides fast and cost 
effective management information requirements. 

Internet or extranet also enables integration of supply 
chain with lower cost, offers rich content and supports 
linking of supply chain partners located from long 
distance. Internet provides direct connectivity to anyone 
over a local area network (LAN) or Internet service 
provider (ISP) using a common set of communications 
protocols. On the other hand, extranet is a collaborated 
network that uses internet technology to deliver 
information from within an organization to a defined group 
of users outside of that organization, typically customers, 
suppliers or business partners via valid usernames and 
passwords (O’Brien and Marakas, 2006). 

It has enabled inter-enterprise communication across 
organizations in the supply chain besides contributing to 
significant impact on company’s performance (e.g Sander 
etl., 2005). The ability of the supply chain partners to 
retrieve, manage and track the flow of the relevant infor-
mation across the chain from data warehouse has also 
been greatly enhanced by the rapid growth of IT (Kulp et 
al., 2004). Large volume of information can be transferred 
smoothly and inexpensively in real time, enabling supply 
chain members to optimize effective strategies which are 
critical to the success of supply chain. To react quickly to 
supply chain uncertainty and enhance customer satisfac-
tion, it is essential for organizations to develop capable 
information systems. This will enable firms to gather and 
exchange information with supply chain partners 
(Bowersox et al., 2000). Evolution of IT has lowered the 
transaction cost and eased the information movement 
which facilitates better decision making and improved the 
time base performance (Lewis and Talalayevsky, 2004).  

In this research, IT encompassed the diverse arrays of 
IT tools usage such as EDI and VMI between 
manufacturing organizations and its suppliers. Usage of 
information technology (IT) tools is defined as IT used to 
facilitate SCM practices.  Information can be exchanged 
in the form of data files and direct access to databases, 
through shared employees, third party logistics where 
employees are stationed at shipper location to allow for 
better coordination between both locations (Bowersox et 
al., 2000). IT is essential to ensure that organization is 
able to obtain the necessary information required in order 
to improve supply chain performance (Lin and Tseng, 
2006). Quality of information can be leveraged to design 
processes or products that can fulfill customer expecta-
tions. Firms should reduce reliance on forecast and share 
real time information to guide daily operational operations 
(Bowersox et al., 2000). Information integration via the     
electronic   transactions  and communications among  the 



 
 
 
 
organizations must be emphasized within and across the 
supply chains (Chen and Paulraj, 2004). Adoption of e-
business enables firms to share information and improve 
decision making more effectively (Hsieh et al., 2006).  It 
was revealed that organizations that implement CPFR 
with suppliers and customer have significant effect on 
supply chain performance due to increase collaboration 
across supply chain partners (Chen et al., 2007). Quality 
of information exchanged can be further enhanced if both 
supplier and customer fully trust each other and there is 
no conflict between both parties. Customers may be 
more willing to share the demand or planning information 
with their suppliers instead of suppliers making assump-
tions about customer demand requirements if there is 
trust and collaboration of supply chain partners 
(Bowersox et al., 2000). 

Though information sharing is important in SCM, high 
investment in IT tools seems to be the obstacle for 
effective information sharing. Firms may need to incur 
substantial cost of adopting inter-organizational 
information system (IOS) in order to share information. In 
addition to acquisition cost, lack of trust or unwillingness 
to share information due to privacy of the information and 
insufficient or lack of information could also affect the 
effectiveness of information sharing (Huang et al., 2003).  
IT tools such as point of sale (POS) systems and EDI has 
enabled manufacturers to share information such as 
demand and inventory information with their supply chain 
partners. This enables firms to reduce lead time, improve 
logistics management and improve forecasting 
(Raghunathan, 2003).   

IT facilitates SCM by improving integration and coordi-
nation of physical flow as wells as the various information 
flow in the supply chain. This includes information such 
as demand, capacity, inventory, and scheduling in the 
supply chain. IT facilitates information sharing.  However, 
it may have little value unless firms capitalize on it to 
share information among supply chain partners.  To 
enhance supply chain performance, the issue of the 
intensity and the extent or the depth of the information 
sharing ought to be emphasized (Barut et al., 2002).  
EDI can facilitate the timeliness of information 
transmission as it speeds up the information flow in the 
supply chain (Mason-Jones and Towill, 1997). EDI has 
been noted as an important tool in information sharing 
(Bhatt, 2001; Lee et al., 2000).   Besides, the information 
generated from the IT of which decision making is based 
upon has an influence over the information quality 
(Raghunathan, 1999).  Alternatively, IT could improve 
information quality which leads to improvement in 
decision quality and performance (Ragunathan, 1999). 
Without effective IT tools, such as EDI and Internet, 
communication in supply chain would be delayed and 
accurate information would not be possible.  Timely and 
accurate information sharing would enable firms to 
improve forecasting accuracy and facilitate improved 
decision making (Zhang et al., 2006).  

Vendor–managed inventory (VMI) is a tool that  permits 
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the supplier or upstream supply chain members to have 
access to information pertaining to the inventory level of 
the manufacturer or downstream supply chain members. 
VMI has been found to perform better in terms of 
reducing bullwhip effect in supply chain compared to 
traditional supply chain. In a traditional supply chain, 
each entity such as manufacturer, supplier and retailer 
acts independently with regard to ordering and inventory 
control. In a VMI supply chain, demand and inventory 
information is shared between suppliers and customers.  
In this sense bullwhip effect tend to be higher in a tradi-
tional supply chain. VMI speeds up the decision making 
process and reduces delays in information flow which 
would result in improved supply chain performance.  VMI 
is also capable of responding to volatile changes in 
demand due to price variations or as well as order 
variation as a result of price discounts (Disney and Towill, 
2003). In addition, the use of bar code and RFID enables 
firms to track the product physical flow or movement at 
different stages in the supply chain.  Besides, Internet 
technology, e-mail and cellular phones would allow easy 
access and communication of required information 
across the supply chain and to parties in authority 
(Folinas et al., 2006). IT system that is non-user friendly 
may affect the ability to share or access the required 
information. In order to reduce bullwhip effect and 
improve supply chain performance, manufacturer should 
have access to customer demand information. Customer 
demand information can be directly accessed via EDI.  

EDI can be used to support VMI strategy to enable firm 
or manufacturer make inventory control decision (Yu et 
al., 2001). IT permits improved coordination of supply 
chain by optimizing information associated with the flow 
of physical good in the supply chain. IT enables timely 
information (e.g. demand information) to be 
communicated and accessed quickly across the supply 
chain. Decision making pertaining to supplier selection, 
price and quantity in the supply chain can be enhanced. 
On top of that, time based performance can also be 
improved. Most importantly IT permits data to be 
accessed simultaneously and directly from multiple 
locations in supply chain (Lewis and Talalayevsky, 2004).  
In this study, the usage of IT tool is defined as the IT 
used to facilitate inter-organization activities as this study 
focuses on the buyer/supplier relationship. 
 
 
METHODOLOGY 
 
Data for this study were collected through a survey questionnaire. A 
total of 250 questionnaires were distributed through electronic mail 
and post and directed to persons in charge of purchasing and 
procurement. The population of this study comprised manufacturing 
companies located in the northern region of Malaysia. The target 
respondents were purchasing directors, managers, executive, and 
buyers from manufacturing companies that have direct contact with 
suppliers. List of samples were generated from the Federation of 
Malaysian Manufacturers (FMM) Directory, 2005 via a random 
sampling method. Prior to the actual data collection, a pilot test was 
conducted in  four  organizations  to  get  an  understanding  among  
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purchasers in order to improve the overall quality of the survey 
questionnaire. Based on their feedbacks, several minor changes in 
terms of wording of the items were made to the questionnaires to 
tailor them to the targeted context. This study measures the level of 
information sharing, information quality and usage of IT tools 
among manufacturing organizations in the Northern region of 
Malaysia. The items for information sharing, information quality and 
IT tools were measured based on review of literature. A total of 16 
items were used to measure information sharing, 5 items for 
information quality and 9 items for IT tools. Respondents were 
requested to assess the level of information sharing and information 
quality based on a 5 point Likert scale; 1= strongly disagree, 2 = 
disagree, 3 = neutral, 4= agree, 5 = strongly agree.  On the other 
hand, respondents were asked to evaluate the level of IT tools 
usage based on; 1=not at all, 2 =little, 3 =moderate, 4=High, 5 = 
very high. 
 
 
RESULTS 
 
A total of 64 questionnaires were returned, which 
reflected about 26% response rate. However, only 58 
questionnaires, giving an effective response rate of 
23.2%, could be used. This response rate is the norm in 
similar survey research conducted in Malaysia. Majority 
of the respondents came from Original Equipment 
Manufacturer (OEM), with 74% of their primary business 
involved in electronic and electrical industry. 43.1% of the 
organizations have been operating for more than 20 
years. Another 34.48% operated between 10 to 15 years. 
76% of the organizations were fully owned by foreigners 
and half of them came from Europe or America with 57% 
of them having employees of above 1,000. In terms of 
their supplier’s profile, electronics component was the 
major component purchased by respondents’ organi-
zations with working relationship with their supplier’s on 
average around 9 years. About 53% of their suppliers’ 
organization is owned by foreigners with the owners’ 
coming from Asian country, Europe, and America. 

This study investigates the level of information sharing 
between manufacturing firms and their suppliers. As 
previously stated, the information sharing is measured 
based on 16 items as shown in Table 3. Most of the items 
revealed a mean score of above 3.00, and only few items 
indicated a mean score of below 2.00. Information about 
events or changes that may affect business indicated the 
highest mean score (3.93) while ‘working closely on new 
product development’ ranked second with the mean 
score of 3.88. This point out that manufacturers generally 
perceive the imperativeness of sharing information about 
new product development and any information that could 
have an impact on business. The results also show that 
sharing information in advance with regard to changing 
needs, information that affect planning, supply chain 
relationship, order status, advance shipping notice and 
production schedule, information on target market and 
inventory level are important as reflected by the mean 
score of above 3.00. 

 Manufacturing firms seems to stress on information 
relating to shipping notice,  order  status,  production  and 

 
 
 
 
inventory levels as indicated by higher mean score 
(above 3.00). These information is operational in nature 
hence needs to be exchanged on daily or weekly basis. 
For example information on inventory level is important 
as it would enable supplier to determine the material 
required for the production needs. On the other hand, 
sharing order status instead of demand information could 
lead to distortion in information which in turn contributes 
to bullwhip effect in the supply chain (Lee et al., 1997a, 
1997b). Conversely, the level of information sharing 
pertaining pricing strategies and promotion strategies 
revealed a means score of below 3.00. These information 
are perceived as proprietary information hence, the 
information sharing is lower. As noted by Li and Lin 
(2006), trust and shared vision indicated a significant 
impact on information sharing and information quality. 
Lower level of information sharing could be attributed to 
the issue of confidentiality, lack of trust and shared vision 
among the supply chain partners (Kwon et al., 2004; Li et 
al., 2006). Besides lack of knowledge, failure to see the 
strategic value of sharing information could also be the 
reason for lower mean score.  

Firms seem to place emphasis on the information 
quality as indicated by high mean score for all the items 
as shown in Table 4. Among the dimension of information 
quality, information accuracy shows a highest mean 
score (3.67). Credibility, adequacy and timeliness were 
rated equally important with a mean score of 3.56. On the 
other hand, information completeness was rated at 3.51. 
The mean scores among the responding firms are quite 
consistent evidenced by the low variation of standard 
deviation. Firms generally believed that information 
quality pertaining to timeliness, accuracy, completeness, 
credibility and adequacy is important and should not be 
compromised. This point out that timeliness information is 
of little value if the information is inaccurate, inadequate 
and unreliable. As noted by Lee et al. (1997a; 1997b), 
accurate and reliable customer orders would reduce the 
bullwhip effect.  

Table 5 indicates the level of IT tools usage among the 
manufacturing firms. As indicated in Table 5, Internet 
shows the highest (3.83) mean score while the means 
score for DRP is the lowest (2.71). As such, Internet 
appears to be the common method utilized by firms to 
communicate or exchange information with their supply 
chain partners. Internet enables supply chain to connect 
with one another at lowest cost. Email, instant messaging 
and the World Wide Web (WWW) are common Internet 
applications which provides ease of communication to the 
users (O’Brien and Marakas, 2006). The average usage 
of VMI, EDI and EPT are rated as moderate to high. 
However, there is large variation in terms of VMI, EDI and 
EPT usage as indicated by high standard deviation. This 
shows the degree of usage for these IT tools among the 
manufacturers range from very high to not at all. 
Nevertheless high mean score for VMI, EDI and EPT 
indicates that these tools are perceived to be important in 
optimizing   information   sharing  and  information  quality  in  
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Table 3. Information sharing. 
 

S/N Items Mean Std deviation Rank 
1. We and our suppliers share business units’ proprietary information with each other 3.31 0.730 10 
2. We informed our suppliers in advance of changing needs 3.90 0.583 2 
3. We and our suppliers share information which might be useful for each other to 

establish business planning. 
3.88 0.677 3 

4. We exchange core business processes and knowledge with our supplier 3.67 0.906 8 
5. We and our supplier are expected to keep each other informed about events or 

changes that may affect our business. 
3.93 0.769 1 

6. Any information that might help to maintain excellent supply chain relationship will 
be provided to each other 

3.86 0.661 5 

7. We and our supplier will share information even without specified agreement. 3.22 0.796 11 
8. Our supplier provides advanced shipping notice to us. 3.76 0.601 7 
9. We and our supplier keep each other informed about order status. 3.83 0.625 6 
10 Our supplier share production schedule with us. 3.40 0.771 9 
11 We and our supplier know each other inventory level quite well 3.09 0.756 14 
12. We exchange pricing strategies with our suppliers 2.95 0.711 16 
13. Our supplier knows our new target markets very well 3.28 0.812 12 
14. Distribution strategies will be shared among each other 3.24 0.885 13 
15. We and our supplier work closely on new product development 3.88 0.703 3 
16. We never afraid to let our supplier know our promotional strategies 2.98 0.827 15 

 

Items are measured based on a 5 point Likert Scale; 1= strongly disagree, 2 = disagree, 3 = neutral, 4= agree, 5 = strongly agree.  

 
 
 

Table 4. Information quality. 
 

S/N Items Mean Standard deviation Rank 
1. Timeliness 3.56 0.680 2 
2. Accuracy 3.67 0.621 1 
3. Completeness  3.51 0.683 3 
4. Adequacy 3.56 0.680 2 
5. Credibility 3.56 0.598 2 

 

Items are measured based on a 5 point Likert Scale; 1= strongly disagree, 2 = disagree, 3 = neutral, 
4= agree, 5 = strongly agree. 

 
 
 

Table 5. IT Tools usage. 
 

No. Items Mean Standard deviation Rank 
1. EDI (Electronic Data Interchange) 3.45 1.187 3 
2. Internet 3.83 0.920 1 
3. Extranet 3.12 0.957 7 
4. EPT (Electronic Fund Transfer) 3.24 1.048 5 
5. DRP (Distribution Requirement Planning) 2.71 0.838 9 
6. SRM (Supplier Relationship Management) 3.36 0.968 4 
7. VMI (Vendor Managed Inventory) 3.48 1.128 2 
8. DW (Data Warehouse) 3.03 0.858 8 
9. SCM Software (Supply Chain Management Software) 3.24 0.979 5 

 

Items are measured based on a 5 point Likert Scale; 1=not at all, 2 =little, 3 =moderate, 4=High, 5 = very high. 
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supply chain.   
 
 
DISCUSSION AND CONCLUSION 
 
Information flow is integral in supply chain management. 
Hence, this study has attempted to evaluate the level of 
information sharing, information quality and IT tools 
usage in   the   manufacturing   companies   in   Malaysia. 
The first research question was to assess the extent of 
information being shared by the firms and their partners. 
All items of information sharing were higher than 3.0 
except for 2 items which were below 3.00. These items 
relate to information about promotional strategies and 
new target market. The reason for this could possibly be 
attributed to the confidentiality or the privacy of the 
information and lack of trust between firms and their 
suppliers. In all, the level of information sharing is mode-
rate to high as most items (14 out 16 items) have mean 
score of above 3.00. This shows that most manufacturing 
firms recognize the importance of information sharing 
among supply chain partners.  

The second research question was to assess the 
quality of information being shared by the firms and their 
partners. The results indicate that the quality of infor-
mation in terms of timeliness, accuracy, completeness, 
adequacy and credibility are also being emphasized by 
the firms. Among the dimension of information quality, 
information accuracy shows a highest mean score (3.67). 
Credibility, adequacy and timeliness were rated equally 
important with a mean score of 3.56. On the other hand, 
information completeness was rated at 3.51. This could 
mean that firm would invest in IT tools if this could lead to 
improvement in information quality. Nonetheless, it does 
not guarantee that manufacturing firms would be more 
willing to share relevant information with their suppliers. 
Firms generally believed that information quality is 
important with greater emphasis on the accuracy of the 
information exchange between the firms and their supply 
chain partners.  

The third research question was to assess the extent of 
IT tools used in information sharing by the firms and their 
partners. The findings show that the application of IT 
tools such as the Internet, VMI and EDI are among the 
popular tools used by the responding firms. However, 
Internet seems to be the most frequently used tools in 
exchanging information with the suppliers. IT tools would 
be of no use unless it is utilized to transmit or com-
municate relevant information across the supply chain. 
For example instead of relying on customer order, infor-
mation on the end customer demand must be shared in 
the supply chain to avoid information distortion (e.g. Lee 
et al., 2000; Mason-Jones and Towill, 1997). Managers 
can determined the appropriate IT tools to determine the 
support of the information exchange requirement.  IT 
tools must be capitalized effectively to support quality 
information sharing with the supply chain partners. 
Effective utilization of  IT  tools  can  enhance  visibility  in  

 
 
 
 
supply chain of which blind spot with regard to supply 
chain requirement could be eliminated.  

The level of IT usage is considerably strong since IT 
capability is essential to support the information quality 
and the information sharing across the supply chain. 
These three concepts, information sharing, information 
quality and IT tools are interrelated and are 
interdependent on one other. 

This research has its limitation as it only focuses on the 
information sharing between manufacturing firms and 
their suppliers. Future research should investigate the 
information sharing between manufacturing firms and its 
customers.  
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Appendix A1. Respondents’ personnel profile. 
 
Variable Frequency Percentage 
Job title 
Director/Senior manager 7 12.1 
Manager/Assistant manager/Section head Senior 21 36.2 
 executive/Executive 27 46.6 
Others (Buyer) 3 5.2 

 
 
 

Appendix A2. Respondents’ working experience statistics. 
 

Variable Mean Std deviation 
Working experience 
Current organization 5.86 4.16 
Overall  10.16 6.54 

 
 
 

Appendix A3. Respondents’ organization profile. 
 
Variable Frequency Percentage 
Nature of business 
OEM 27 47.56 
EMS 16 27.59 
Supporting industry 15 25.86 
   

Primary business 
Electronic/Electrical 43 74.14 
Plastic and Rubber product 5 8.62 
Metal products 2 3.45 
Computer products 5 8.62 
Others 3 5.17 
   

Years in industry 
1 - 5 years 4 6.90 
5.1 - 10 years 6 10.34 
10.1 - 15 years 20 34.48 
15.1 - 20 years 3 5.17 
> 20 years 25 43.10 
   

Organization’s ownership 
Fully Malaysian  9 15.52 
Local and foreign joint venture 5 8.62 
Fully foreign owned 44 75.86 
   

Country of origin 
Malaysian 10 17.24 
Asian country 19 32.76 
Europe/America  29 50 
   

Number of employee 
100 and below 11 18.97 
101 - 500 10 17.24 
501 – 1000 4 6.90 
Above 1000 33 56.90 
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Appendix A4. Respondents’ supplier profile. 
 
Variable Frequency Percentage 
Product type supplied by supplier 
Accessories 3 5.17 
Electronics component/subassembly 26 44.83 
Mechanical components 5 8.62 
Fixture/Stencil/Equipments 7 12.10 
Packaging/Manual/Flyer/Insert 5 8.62 
Software/Firmware 4 6.89 
Service provider 4 6.89 
Others 4 6.89 
   
Number of employee 
100 and below 15 25.86 
101 - 500 15 25.86 
501 – 1000 4 6.89 
 Above 1000 24 41.38 
   
Supplier’s organization ownership 
Fully Malaysian  18 31.03 
Local and foreign joint venture 9 15.52 
Fully foreign owned 31 53.45 
   
Supplier’s country of origin 
Malaysian 23 39.65 
Asian country 21 36.21 
Europe/America  14 24.14 

 
 
 

Appendix A5. Respondents’ years of working relationship with supplier. 
 

Variable Mean Std deviation 
Working experience with supplier 9.34 6.45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


