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The Internet has grown rapidly over the last 5 years. It is
predicted that more than 100 million households will be con-
nected to the World Wide Web by 2002. But what about the use
of the Internet in business-to-business supply chain applica-
tions? Here, the greatest potential of the Internet is being real-
ized by speeding up communication between customers and
their suppliers, improving service levels, and reducing logistics
costs. In this article, the authors discuss for the first time how
the Internet is being used in managing the major components of
supply chains including transportation, purchasing, inventory
management, customer service, production scheduling, ware-
housing, and vendor relations. The study breaks down each
area and describes to what extent and how the Internet is being
applied. The study also looks at the development of Intranets
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INTRODUCTION

The development of supply chains over the years has
been slow. Companies developed individual parts of their
supply chains beginning first with the transportation
component and moving on to include warehousing, fin-
ished goods inventory, materials handling, packaging,
customer service, purchasing, and finally, raw materials
inventory. The goals of supply chain systems are multi-
dimensional and include cost minimization, increased
levels of service, improved communication among sup-
ply chain companies, and increased flexibility in terms of
delivery and response time.
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Usage of Internet provides numerous cost-
saving opportunities for supply chains.

Throughout the 1960s, 1970s, and 1980s the ability of
firms to achieve these goals was limited, since the com-
munication and knowledge links in the existing supply
chains did not bring together all of the key databases. Also,
there was the reluctance on the part of firms in the supply
chain to share data with each other. This hesitancy was due
to avariety of factors, including the perceived threst of giv-
ing away competitive advantage to other firms, the sharing
of sendtive information such as inventory levels and pro-
duction schedules with other channel members, and the po-
tential of loosing customers to other competitors.

Today, much of the reluctance to interface with other
firms in supply chains is breaking down. The change in
attitude is due to variety of factors including just-in-time
(JIT) programs, electronic data interchange, and point-of-
sale data sharing programs. Each factor made traditional
logistics managers realize that there is more to be gained
by working with other supply chain firms than thereisto
lose. For example, one of the greatest barriersto JIT was
the fear that sharing production information with vendors
would hurt a company by revealing its production-plan-
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ning schedule to the competition. The fear was ground-
less, because what mattered most was keeping invento-
ries low and reducing the resulting administrative costs
of carrying inventory at manufacturing, plant, and dealer
locations.

Electronic data interchange (EDI) had the same effect
on the fears of the data sharing in the supply chain. Here,
firms were actualy linking up their companies with com-
puter-to-computer ordering and data exchange. The fear
was greatest among small companies. Implementation of
EDI required an investment in computers and software,
on the parts of both the vendor and the buyer. Standard-
ization was also a requirement that made the switch to
EDI alot sower than with JIT.

Point-of-sale information programs were a mgjor in-
fluence in atering among logistics managers the thinking
that data exchange in the supply chain can be beneficial
to all parties involved. This was dramatically demon-
strated by the results experienced by large mega-dis-
counters such as Wal-Mart and Kmart, which were the
first retailers to link their point-of-sale information with
the computers of their vendors. Here, the vendors were
informed immediately of the stock levels of their respec-
tive products sold through the stores of the buyers. If the
stock levels required replenishment, then the vendors
were immediately informed by the point-of-sale systems,
which were direct links from the cash register scanners at
the respective store outlets. If any item fell to its mini-
mum level of stock, an order was issued for replenish-
ment. The order was electronically transmitted to the
vendor. It wasfilled by the vendor and sent directly to the
store or central warehouse.

The Challenge of the Internet

The growth of the Internet has presented supply chains
with many significant opportunities for cost reduction
and service improvements. These opportunities include:

1. On-line vendor catalogs from which buyers can find,



Numerous companies experience benetfits of
the Internet.

select, and order items directly from suppliers with-
out any human contact
2. Theability to track shipments using awide variety of
modes including truck, rail, and air transport
3. The ability to contact vendors or buyers regarding
customer service problems from late deliveries,
stock-outs, alterations in scheduled shipment dates,
late arrivals, and awide variety of other service issues
4. The ability to reserve space in public warehouses for
anticipated deliveries to market |ocations
5. The ability to schedule outbound shipments from
private and public distribution centers on a 24-hour
basis
6. The ability to provide 7-day/24-hour worldwide cus-
tomer service
7. The ability to receive orders from international cus-
tomers
8. The ability to check the status of orders placed with
vendors
9. The ability to place bids on projects issued by gov-
ernment and industry buyers
10. The ability to notify vendors of changes in configu-
rations in products that are produced to order
11. The ability to pay invoices electronically and to
check outstanding debit balances
12. The ability to track equipment locations including
rail cars, trucks, and material handling equipment
13. The ability to directly communicate with vendors,
customers, etc. regarding supply issues on a 7-day/
24-hour basis via E-mail
14. The ability to schedule pickups and deliveries
15. Theability to be more responsive to customer service
problems
16. The ability to reduce service costs and response time.

Traditional Logistics Practices

The development of the Internet has created innumera-
ble opportunities for companies and their supply chains.

While there are significant cost reduction opportunities,
companies are in a quandary as to how to take advantage
of them. Traditional logistics practices are “slow to die’
among vendors, carriers, and shippers. For example, the
face-to-face negotiation that had always taken place be-
tween carriers and shippers over rate negotiation is no
longer needed. Rate negotiation can now be carried out
over the Internet quickly and at a cost lower than before.

Inventory management can be made more accurate
with the use of bar code readers that can transmit stock
levels to computers. The data can be accessed by the In-
ternet and transmitted directly to logistics managers re-
sponsible for the inventory. This system is quicker and
more accurate, since stock levels can be reviewed fre-
quently. It is still common practice, however, for logis-
tics managers to plow through long inventory status re-
ports to check for out-of-stock situations.

LITERATURE REVIEW

The use of the Internet in supply chain management
(SCM) is a relatively recent phenomenon. Its principal
applications have been in the areas of procurement, trans-
portation scheduling, vehicle tracking, and customer ser-
vice. There have been few, if any, studies done on the use
of the Internet in SCM. The principal literature support
comes from the descriptions of projects of companies, on
how they have utilized the Internet in the management of
their individual supply chains. For example, Generd
Electric, in its appliance division, uses the Internet to
schedule shipments out of centrally located warehouses
in metropolitan areas. The goal is to alow the company
to more accurately and cost effectively deliver its prod-
ucts on time. The numbers of deliveries per hour has in-
creased significantly while transportation costs per order
have dropped dramatically.

Fisher Scientific effectively used the Internet in its
supply chain by increasing build-to-order production.
Thefirmisexperiencing lower inventory costs and some-
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Order processing and transportation enjoy
widespread application of the Internet.

what higher production costs. With the use of the Internet
to more accurately track inventory, Fisher Scientific is
building to order and configuring to order al of the prod-
uctsit sellsto its customers.

The Ford Mator Company uses the Internet to track
small quantities of spare parts shipped to customers on a
daily basis. PPG Industries, Inc. utilizes the Internet to
monitor the weekly route performance of carriersfrom its
main production plants. The company aso uses the Inter-
net to track long-haul deliveries across the country. Air
Products and Chemicals Inc. uses the Internet in its glo-
bal sourcing process. The Internet informs the firm of
which delivery terminal and which plant is the best for
servicing the customer. Weyerhauser uses the Internet to
monitor vessel-shipping while taking into consideration
the stop-off costs for the sites.

For Rollins Leasing Inc., the Internet has helped it re-
duce its supply chain costs by 5% to 15% through in-
creased partnering with its suppliers. The partnership
made implementing an automated routing system faster
and easier and led to a routing system that would save
money and time while increasing asset utilization. Using
maps for routing method no longer met the company’s
needs, and as the company’s customer base grew, the
time and effort to route manually became unmanageable.
The Internet enabled the firm to track shipments and sup-
plier schedules more accurately. For Emery Worldwide
Logistics, the use of the Internet enabled the company to
determine the efficiency of its private fleet versusits pre-
vious outsourcing of transportation by monitoring its
own shipments on adaily basis.

Waste Management, Inc. uses the Internet to augment
its customer service center. Customers can register com-
plaints and request product update information through
the company’s Web site by means of E-mail. The firm
has found that customers who once would only talk to a
Waste Management service representative are now happy
with the information and problem resolutions they re-
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ceive through the Web. Huffy Service, atechnical service
company, uses the Internet to keep in touch with its field
technicians. The firm has learned to use the data it ob-
tains from the Internet to more efficiently schedule its
field personnel and to be more responsive to customer
needs.

Objectives of the Study

In order to determine to what extent U.S. firms have
been using the Internet in the operation and management
of their supply chains, the Department of Marketing at
Temple University conducted a nationwide survey of
firms that are members of the Council of Logistics Man-
agement (CLM). The objectives of the study were to de-
termine;

1. Whether firms use the Internet in their supply chains

2. How and to what extent the Internet is used in cus-
tomer service

3. How and to what extent the Internet is used in pur-
chasing

4. How and to what extent the Internet is used in trans-
portation operations

5. How and to what extent the Internet is used in ma-
terial handling systems

6. How and to what extent the Internet is used in the
management of transportation fleets

7. How and to what extent the Internet is used in pri-
vate warehouse operations

8. How and to what extent the Internet is used in the
management of relations with “for hire” carriers

9. How and to what extent the Internet is used in the
provision of customer service

10. How and to what extent the Internet is used in the
packaging of products
11. How and to what extent the Internet is used in nego-

tiating with carriers over transportation rates.



Inventory management is being
revolutionized by the Internet.

METHODOLOGY

Sample

The study was conducted using arandom sample of re-
spondents drawn from attendees at the 1998 CLM Con-
ferencein Los Angeles, California. One thousand confer-
ence participants were sent an E-mail questionnaire. The
research questionnaire was four pagesin length, covering
all aspects of SCM (see Appendix A for alisting of the
issues that were covered). One hundred and eighty-one
completed questionnaires were returned via E-mail, are-
sponse rate of 18.1%. Although thisisarelatively low re-
sponse rate, the number of returns may be compensated
by the extreme heterogeneity of the industries and com-
panies represented by the respondents (see Appendix B
for a listing of respondent industries and companies).
Furthermore, the method of selecting potential respon-
dents, in conjunction with the purely exploratory and de-
scriptive nature of this research, makes this an acceptable
sample for our research.

Aside from the seven substantive supply chain deci-
sion areas (see Appendix A), the questionnaire also ad-
dressed Extranet and Intranet usage. All of the supply
chain dimensions addressed in the questionnaire were an-
alyzed using student T-test, multiple response, and cross-
tab analyses. Internet, Extranet, and Intranet usage was
also explored by contrasting the size of the firm (mea
sured in both terms of sales and number of employees)
and involvement with international operations.

TABLE 1
Internet Applications by Logistics Decision Area

Application % Using Rank
Purchasing/procurement 45.2 3
Inventory management 30.1 5
Transportation 56.2 1
Order processing 50.7 2
Customer service 425 4
Production scheduling 12.3 6
Relations with vendors 45.2 3

FINDINGS

A total of 90.1% of the respondents indicated using
the Internet in some part of their SCM program. This re-
sult should be viewed with caution due to the self-selec-
tion bias inherent in this type of survey. It may also ac-
count for the lower response rate, as queried respondents
may be unaware of their firms Internet usage. Further-
more, the result also may reflect the firms' lack of Inter-
net participation. In light of those firms who do use the
Internet for SCM, the most popular application (Table 1)
was for the management of their transportation systems.
The area in which the Internet was least used in SCM
was production scheduling. Tables 2 through 8 provide
results for how and to what extent the Internet is used in
each of the logisticsfunctional areas (1 = littleusage; 5 =

high usage).

Supply Chain Management (SCM)

The research revealed that the most popular use of the
Internet for SCM is in transportation, followed next by
order processing, managing vendor relations, purchasing
procurement, and customer service (see Table 1). The
ranking is explained by the level of operating activity in
each area, i.e., shipment frequency, the number of orders
received, and the level of expenditures made by firms to
support each one. In addition, the use of the Internet in
each of these areas is based on the real-time information

TABLE 2
Purchasing/Procurement Applications

% Using Rate of usage
EDI with vendors 37.0 244
Purchase from catalogs 394 257
Communicate with vendors 52.1 2.95
Negotiate with vendors 36.0 2.26
Check vendor price quotes 329 271
Damaged products to vendors 219 194
Vendor warranty issues 219 1.88

EDI = Electronic Data Interchange.
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Shipment pickups and deliveries are more
accurately monitored.

requirements needed to manage them effectively. The
use of the Internet in customer service, inventory man-
agement, and production planning and scheduling will
become more popular as the technology develops.

Purchasing and the Internet

The use of the Internet in managing purchasing in the
supply chains has developed rapidly over the last 10
years. The research demonstrates that the Internet is uti-
lized in a variety of procurement applications including
the communication with vendors, checking vendor price
guotes, and making purchases from vendor catalogs (Ta
ble 2). The purchasing function in U.S. firms has been
streamlined through the use of the Internet. General Elec-
tric, for example, has reduced its purchasing staff by
more than 50 percent and permits on-line purchasing
from vendor catalogs by each department. The paper-
work flows have been reduced, and order-cycle times—
the time from when the order is purchased to thetimeit is
delivered to the company—nhas decreased by 40 percent.

Vendor negotiation has also been streamlined through
the use of the Internet.

Face-to-face negotiations are not used as frequently
because the negotiations can conducted through the Inter-
net. This includes the bargaining, re-negotiation, price,
and term agreements.

TABLE 3
Inventory Management Applications

% Using Rate of usage
EDI programs with vendors 274 3.55
JIT delivery programs 274 3.50
Communicate out-of-stock 315 3.65
Order ship date delays 37.0 3.00
Raw material inventory levels 24.7 317
Emergencies affecting inventory 311 3.05
Finished goods inventory levels 274 3.20
Field warehouses/depots inventory levels 329 317
Field depots on out-of-stock 26.0 3.05

EDI = Electronic Data Interchange; JIT = Just-in-Time.
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The study showed that product-damage issues are also
managed through the use of the Internet. This has lowered
the costs of handling returned or damaged goods by im-
proving the tracking of the items and by being notified by
vendors beforehand when damaged goods can be shipped.
The financial aspects of returned goods are also handled
more efficiently, including notification as to when credits
are posted by vendors. Warranty issues are likewise han-
dled on the Internet. Notifications of warranty termination
dates, new types of warranties, procedures for processing
claims, and the actual handling of warranty claim matters
are also handled through the Internet.

Inventory Management and the Internet

One of the most costly aspects of supply chains is the
management of inventory. The research has shown that
the most popular use of the Internet in this area is the
communication of stock-outs by customersto vendors, or
the notification of stock-outs by companies to their cus-
tomers. The Internet has enabled companies to more
quickly institute EDI information programs with their
customers. Prior to the development of the Internet, EDI
took a long time to implement in a supply chain. Each
channel member had to invest heavily in equipment, soft-
ware, and training before EDI systems could be made op-
erational. Thisissimilar to the situation with JIT delivery
programs. Ever since the introduction of the Internet, JT
and EDI systems take only half of the needed time to de-
velop and to be put into operation.

The Internet has affected inventory management most
dramatically in the ability of firms to be proactive in the

TABLE 4
Transportation Applications

% Using Rate of usage
Pickups, regional distribution centers 223 3.18
Drop-offs, regional distribution centers 219 294
Monitor on-time arrivals of carriers 411 3.07
Managing claims, overall performance 26.0 243




Customers receive 24-hour service.

management of inventory systems. This is demonstrated
in the ability of firms to notify customers of order-ship-
ping delays and inventory emergencies. The research
showed that the information available to inventory man-
agers is becoming more readily available because of the
reporting systems that can be used through the Internet.
This includes finished-goods inventory levels at manu-
facturing and field level depots along with raw material
levels at central and regional assembly locations. The In-
ternet also provides managers with the ability to track
out-of-stock inventory items in field depots. The overall
benefit of the Internet to firms in managing inventory in
their supply chains is to keep inventory levels low, re-
duce overall holding costs, and still provide high levels
of customer service.

Transportation and the Internet

The most popular use of the Internet in supply chains
is in the management of transport. Transportation typi-
cally is the second highest cost component in a supply
chain, accounting for approximately 25% of the overall
operating costs (see Table 4). The research showed that
the monitoring of pickups at regional distribution centers
by carriersis the most popular application of the Internet
in this area. Thisis particularly important for a company,
since tracking shipments to regional depots provides the
firm with data on the reliability performance of the carri-
ers it is using. This enables transportation managers to

TABLE S5
Order Processing Applications

% Using Rate of usage
Customer order status/placement 52.1 3.26
Vendor order efforts 27.3 3.05
Customer on out-of-stock 28.8 3.33
Check customer credit 223 2.88
Check vendor credit 215 2,53
Returned customer merchandise 215 3.67
Total customer order cycle performance 224 3.30
Credit processing status to customers 215 2.00
Obtain price quotes from vendors 19.2 2.36
Provide price quotes to customers 311 3.00

make sure that the motor carriers they use are meeting
their promised arrival times. It also provides managers
with the information they need to inform carriers of ship-
ment delays as they occur, and to not have to wait for
days before the information becomes available for cor-
rective measures to be taken. The research revealed that
claims management (26.0%) is aso being tracked
through the Internet. Claims reporting, processing, and
settlement are more easily handled through the use of In-
ternet tracking-system applications.

Order Processing and the Internet

The second most popular use of the Internet in supply
chainsis in order processing applications (see Table 5).
The most frequent use of the Internet here is in order
placement and order status. Over half of the firms use the
Internet for this purpose. This has dramatically reduced
the costs of order processing, which before the Internet
accounted for approximately 18% to 20% of the total cost
of managing a supply chain system. A major component
of this cost saving is the reduction of paperwork involved
in traditional order processing systems because of the In-
ternet. Another large advantage of the Internet in order
processing is the speed at which orders can be processed.
The reduction in order-cycle time, or the time between
the order is placed and the time it is received by a cus-
tomer, has been reduced by as much as one-half.

The use of the Internet in order processing has reduced
the error rate involved in order processing. Errors now
can be detected more easily and corrected more quickly.
The research showed that the most frequent rate of usage

TABLE 6
Customer Service Applications

% Using Rate of usage
Receive customer complaints 438 2.59
Provide technical service 29.8 281
Notify customers of emergencies 33.9 279
Sell to customers 479 2.63
Manage outsourcing of service 15.1 2.36
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Vendor relations improved.

of the Internet in order processing was in the handling of
return goods (3.67%) followed by out-of-stock notifica-
tion of the customer (3.33%). Of course, the greatest us-
age of the Internet here is in order placement and order
status (52.1%). The accuracy of pricing is of utmost im-
portance in order processing, and the Internet provides
companies with the ability to check vendor prices on-line
before an order is placed. The research showed that
nearly one-third of firms (31.1%) are using the Internet in
thisarea (Table 5).

Customer Service and the Internet

The Internet has provided firms with the ability to of-
fer their customers another way to contact the firm re-
garding service issues. The research shows that 43.8% of
the companies use the Internet to receive customer com-
plaints, while 33.9% utilize it for emergency notifica-
tions (see Table 6). The Internet also gives customers 24-
hour access to a company’s service department, enabling
customers to immediately notify companies of any ser-
vice issues or problems that may arise. The overall effect
has led to reduced response times and resolutions of cus-
tomer service problems.

The Internet has improved the two-way flow of com-
munication between firms and their customers. This is
demonstrated by the results of the research that show that
U.S. companies are using the Internet not only for service
issues, but for selling their products and services as well
(47.9%). This two-way communication capability can

TABLE 7
Vendor Relations Applications

have a profound effect on cementing customer-firm rela-
tionships. Experience with Internet service systems
shows that customers whose service issues are dealt with
quickly and to their satisfaction, are more likely to want
to purchase the firm's products again. The Internet can
build strong product and service loyalty if used appropri-
ately in the customer service area.

The Internet and Vendor Relationships

The Internet has proven itself to be an important com-
munication link with vendors. The research showed that
the most widespread use of the Internet hereisin purchas-
ing from on-line catalogs (41.1%). As discussed above
with the application of the Internet to purchasing, the In-
ternet has caused dramatic changes in the traditiona
methods of procurement in U.S. firms. An example of this
is shown in the results of the research in Table 7. The re-
ceipt of queries from vendors (38.4%), providing vendors
with information (28.8 %), and the processing of returns
and damaged goods (24.7%) were al handled by the In-
ternet. Again, the Internet enables vendors and their cus-
tomers to handle these functions on a 7-day/24-hour basis.

An important factor in vendor relations is the ability of
a company to rate the performance of its vendors based
on the elements agreed to in their negotiated contracts.
These performances include such factors as deliveries to
company warehouses and depots, the on-time perfor-
mance of the carriers used by the vendors, and vendor
raw material inventory and general stock levels. The re-

TABLE 8
Production Scheduling Applications

% Using Rate of usage
Vendor deliveries to depots 26.0 2.95
Vendor raw material stock levels 137 1.40
Purchase from on-line catalogs 411 217
Recelve queries from vendors 384 2.00
Provide vendor information from queries 28.8 2.05
Vendor ratings on overall performance 233 224
Process returns/damaged products 24.7 3.00
Ratings of on-time performance of carriers 205 1.80
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% Using Rate of usage

Coordinate schedules with vendors 21.9 2.63
Coordinate schedules with field depots 13.7 250
Coordinate with JIT of vendors 20.5 3.00
Coordinate schedules with multiple

U.S. sites 19.1 2.07
Coordinate schedules with multiple

international sites 16.4 1.92

JT = just-in-time.



No limit to the application of the Internet in
supply chains.

search showed that the Internet is being utilized to moni-
tor these areas. According to the study, 26% of the firms
are using the Internet to monitor vendor deliveries to
their field depots. Over 20% are using the Internet to
monitor the on-time performance of vendor transporta-
tion carriers. Surprisingly, 23% are using the Internet to
develop comprehensive performance-vendor ratings that
conclude everything from service response to the pro-
cessing and return of damaged goods to stock availabil-
ity. The benefits of these evaluating systems improve the
overall quality of vendor performance, lower purchasing
costs, and improve the productivity of vendor operations.
This information enables companies to form strategic
vendor alliances based on solid informational bases de-
veloped from Internet monitoring systems.

The Internet and Production Scheduling

Production scheduling has traditionally been the most
difficult aspect of SCM. The reasons for this include:
(Dthe high level of inaccuracy of sales forecasts; (2)the
lack of raw materia information from vendors, and
(3)the general paucity of information regarding fluctua-
tions in vendor-stock levels and customer demand. The
Internet has enabled U.S. firms to minimize the difficulty
in their production scheduling by improving the commu-
nication between vendors, firms, and customers. The re-
search showed that 20.5% of the firms in the study use
the Internet to coordinate their JT programs with ven-
dors. In addition, the study showed that 21.9% of the
firms are beginning to use the Internet to coordinate their
production schedules with their vendors (see Table 8).
This communication is not only being done domestically,
but internationally as well, with over 16.4% of the firms
coordinating their production schedules with multiple
overseas sites.

While the research did not address the issue of cus-
tomer demand analysis using the Internet, the application
of the Internet to order processing (discussed above) pro-
vides firms with real-time information on the sales of
their products and services. This has resulted in more ac-

curate sales forecasting, which in turn has greatly im-
proved production scheduling.

Intranet Usage

The research explored the usage of Intranets in SCM.
The research showed that 70.4% of the firmsindicated the
use an Intranet. Only six of the nine firms who use an In-
tranet indicated that they utilized it in he management of
their supply chains. The principa use of an Intranet was
for communication (59%). A series of statistical contrasts
across Intranet users and nonusers are not reported here
dueto the very small sample size of the non-Intranet users.

Extranet Usage

The use of an Extranet was also explored, with 30.1%
of those using the Internet for SCM indicating that they
also use an Extranet; 45.2% of those using the Internet
did not report using an Extranet. Significant results for
those using an Extranet included those in inventory man-
agement decisions where Extranet users were more likely
to use EDI programs with vendors (t = 3.96; p < .001);
those who were more likely to use the Internet to com-
munication with customers on out-of-stock (t = 2.43; p <
.024); those who were more likely to notify customers on
order shipping delays (t = 2.40; p < .025); and those
who were more likely to use the Internet to communicate
with field warehouses and depots on inventory levels (t =
2.49; p < .023). Those who used the Extranet were also
more likely to use the Internet for scheduling pickups at
regional distribution centers (t = 2.31; p < .036); receive
customer complaints (t = 2.26; p < .033); and receivein-
formation queries from vendors (t = 3.05; p < .006).

Company Size and the Internet

Internet usage was also explored in the context of the
size of the firm with two measures—the number of em-
ployees and sales volume. A median split was used to di-
chotomize the size of the firms based on employees into
those with employees of 500 or less and those with over
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500 employees; and by sales into groups of those under
$250 million and those over $250 million. As measured
by the number of employees, larger firms were more
likely to use the Internet to communicate with customers
on order status (t = —3.65; p < .001) and to manage the
outsourcing of customer service functions (t = —4.44;
p < .003). Conversely, smaller firms were more likely to
use the Internet to coordinate production scheduling for
field depots (t = 4.74; p < .001) and to coordinate pro-
duction schedules of multiple manufacturing sites in the
United States (t = 2.47; p < .030) and internationally
(t = 3.06; p < .012).

The results for the size of firm determined by salesin-
dicate that smaller firms use the Internet more (1)to com-
municate with vendors on finished-goods inventory levels
(t = 2.09; p < .059); (2)to communicate with customers
on out-of-stocks (t = 2.11; p < .049); (3)to check the
credit status of customers (t = 2.56; p < .022) and of ven-
dors (t = 2.75; p < .016); (4)to obtain price quotes from
vendors (t = 5.92; p < .001); and (5)to provide technical
service (t = 2.95; p < .008). Conversdly, larger firms use
the Internet more for to purchase items from vendor on-
line catalogs and supply lists (t = —2.02; p < .053) and to
provide vendors with ratings for the on-time performance
of their carriers (t = —2.25; p < .043).

Management Implications

The use of the Internet in SCM s rapidly increasing.
The key ingredient for success in managing a supply
chain is fast, accurate information from a wide range of
operating areas including transportation, inventory, pur-
chasing, customer service, production scheduling, order
processing, and vendor operations. The ability to react
quickly to market changes and to adjust inventory, pro-
duction, and transportation systems accordingly is heces-
sary for cost efficiency and for the improved utilization
of assets. The Internet has and will continue to provide
logistics managers with this information and enable them
to improve the profitability of their supply chains. On a
continuing basis, the Internet will enable logistics manag-
ers to monitor their supply chain operations and reduce
costs when inefficiencies arise. The effects of this are and
will continue to affect the profitability of firms dramati-
caly [1-15]. The Internet will enable companies to
achieve the true efficiencies embodied in supply chain
cost reductions, which isbased on the axiom that “a 1-cent
reduction in supply chain costs can have as much as a
5-cent improvement on operating profits.”
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APPENDIX A

Supply Chain Management
Decision Areas

Purchasi ng/procurement
Inventory management
Transportation

Order processing
Customer service
Production scheduling
Relations with vendors

Purchase/Procurement Decision Areas

EDI programs with vendors
On-line purchasing from vendor catalogs



Communicating with vendors

Negotiation with vendors

Checking price quotations of vendors

Arranging for returned/damaged products to vendors
Dealing with warranty issues of vendors

Inventory Management Decision Areas

EDI programs with vendors

Coordination of J'T delivery programs

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

Notification of delaysin order ship dates to customers

Communication with vendors on raw-material inventory
levels

Communication with customers on emergency situations
affecting inventory levels

Communication with vendors on finished-goods inven-
tory levels

Communication with field warehouses and depots on
field inventory levels

Communication with field depots on out-of-stock situa-
tions, emergencies, etc.

Transportation Management Decision Areas

Scheduling pickups at regional distribution centers

Scheduling drop-offs at regional distribution centers

Monitoring on-time arrivals of carriers

Managing claims status and processing communication
with carriers on overall performance

Order Processing Management Decision Areas

Communication with customers on order status
Communication with vendors on order efforts
Communication with customers on out-of-stocks

Check credit status of customers

Check credit status of vendors

Communication with customers on returned merchandise
Providing total order-cycle performance for customers
Providing credit processing status to customers
Obtaining price quotes from vendors

Providing price quotes to customers

Customer Service Management Decision Areas

Receipt of customer complaints

Providing technical service

Notifying customers of emergencies in the supply
chain—strikes, fires, etc.

Use of Internet to sell to customers
Manage the outsourcing of customer service functions

Production Scheduling Decision Areas

Coordination of production schedules with vendors

Coordination of production schedules with field depots

Coordination of production schedules with JIT schedules
of vendors

Coordination of production schedules of multiple manu-
facturing sitesin the United States

Coordination of production schedules of multiple manu-
facturing sites at international |ocations

Vendor Relations Decision Areas

Coordination of deliveries of vendorsto field warehouses
and depots

Communication with vendors regarding raw-material
stock levels at their plant sites

Purchasing of items from vendor on-line catal ogs—supply
lists

Receipt of information queries from vendors

Provision of information regarding vendor queries

Providing vendors with service ratings on their overall
performance

Processing of returned materials, damaged products to
vendors

Providing vendors with ratings of the on-time perfor-
mance of their carriers

APPENDIX B

Respondent Industries

» Pharmaceuticals

 Snack Foods

« Software products and solutions consulting

 Paper and building products; gypsum; and chemicals

» Consumer products

* Transportation services

» Software and hardware

* Food processors

* Forest products

* Electronic computing and test equipment

* Retail apparel

» The marketing and brokering of private-label and
branded grocery items

 Personal care products, nutritional supplements

» Mobile communication devices
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Manufactures of kitchen products

Food and beverages

Cookies/cracker sales and distribution

Outboard engines, boats, after-market parts and acces-
sories

Vitamins

Paper and corrugated packaging

Chemicals, plastics, and fibers

Retail grocery sales

Materia logistics centers, E-commerce order fulfill-
ment

Office equipment, photographic equipment, electron-
ics, computer peripherals

Personal computing products, technology training, and
technical services

Pharmaceuticals and medical devices
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Medical supplies products

Integrated circuits manufacturing
Packaged meats

Steel

Depot outsourcing

Logistics services

Specialty chemicals

Software and implementation services
Glaobal 1ogistics management

Home care, nutrition, cosmetics, and personal care
products

Third-party logistics providers
Automotive

Processed foods

Warehouse logistics

Third-party logistics repair



