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(Draft of 06/25/2003)
Purchasing Contract
Serial No.:
This agreement (the “Agreement”) is made on this day of ,
20 by and between Warehousing And Transportation

Service Center called WTSC, an organization organized and existing under the laws of
the Republic of China, having its principal place of business at 107 Nei Huan North
Road N.E.PZ., Kaohsiung, Taiwan, 811, ROC(hereinafter called the
“SUPPLIER)and , a company organized and existing

under the laws of , having its principal place of business at
(hereinafter called the “BUYER?).

Both parties mutually agree to the following terms and conditions with respect to
purchasing/selling products as described in the attached Schedule A to this Agreement
(hereinafter referred to as the “Products”).

Article 1: Definitions
In this Agreement, the following terms shall have the following meanings:
1) ”Dollars” means the lawful currency of Euro Dollar
2) ”Products” means the products listed under Schedule A hereto, which SUPPLIER
will sell to BUYER pursuant to the terms and conditions of this
Agreement.
3) “Specifications” means the details of technical function, configuration,
measurement of the products. The Specifications shall
include item name, brand name and origin of products.

Article 2: Relationship of Parties
2.1 Supply and Purchase

Subject to and in accordance with the terms and conditions set
forth in this Agreement, SUPPLIER shall supply to BUYER
and BUYER shall purchase from SUPPLIER its entire
requirements (100%) of the Products to enable it to sell the




Products in the territory of
(the “Territory™).

2.2 No Agency
Except as otherwise specifically provided in this Agreement,

no party is granted, expressly or impliedly, any right or
authority to assume and/or create any obligation and/or
responsibility on behalf of or in the name of the other party in
any manner. Nothing in this Agreement shall constitute or
be deemed to constitute between the parties the relationship of
agent, partners or partnership.

Article 3: Specifications

SUPPLIER may change or modify, at any time, the specifications of the Products;
provided, however, that SUPPLIER shall give BUYER reasonable advance written
notice of its intention to make material changes or modifications therein. Where any
change in or modification to such specifications affects the substantial business of
BUYER in Territory, SUPPLIER and BUYER will hold consultations on the
implementation of such change or modification with a view to minimizing any
damage or loss to BUYER arising from such change or modification.

Article 4: Price and Payment for the Products

4.1  Prices

The price of the Products is set out in Schedule B hereof and is based
on FOB port of Taiwan. (hereinafter referred to as the "Purchase
Price"). The term "FOB" used herein shall be interpreted in
accordance with the International Chamber of Commerce,
INCOTERMS 2000.

4.2  Price Changes
During the term of this Agreement, SUPPLIER may in good faith

propose to BUYER reasonably any revised Purchase Price changes
caused by any change in source or modification introduced by
SUPPLIER in the design or specifications of the Products. BUYER

12



shall not unreasonably withhold their agreement to such price revision
proposed by SUPPLIER in accordance with this Article 4.2.

Unless otherwise agreed in writing, the prices between
SUPPLIER and BUYER of each shipment of the Products
shall be the prices in effect at the time of BUYER's orders in
accordance with Article 5.2.

43 Payment
Payments for the Products by BUYER to SUPPLIER shall be

made by wire transfer to the account designated by SUPPIER
within ( ) after the date of Acceptance of Products
(heremnafter defined in Paragraph 3 of Article 5.5) of the
Products.

For the convenience of payment for the transaction herein,
BUYER and SUPPLIER agree to open respectively an
account at the same bank which shall be mutual determined
by the parties.

4.4  Taxes
Except as otherwise expressly provided in this Agreement,
BUYER hereby agrees to pay, indemnify, and hold
SUPPLIER harmless from all taxes of any kind, payments in
lieu of taxes, import duties, assessments or fees (including,
without limitation, license, documentation, recording, and
registration fees), charges, and withholdings of any nature
whatsoever, together with penalties, fines, additions to tax, or
interest thereon, howsoever imposed, whether levied or
asserted against SUPPLIER by the tax authority or any
administrative agency of any country or subdivision thereof,
other than the United States of America (hereinafter referred
to as "Taxes"), with regard to this Agreement or any payments

13



thereunder, and SUPPLIER shall not be liable for any Taxes
by reason of any of the foregoing.

Article 5: Supply and Purchase Arrangement for the Products
5.1 Purchase Estimates

In order to assure the smooth supply and purchase of the
Products between SUPPLIER and BUYER, BUYER shall
submit to SUPPLIER, within ten (10) days from the execution
of this Agreement and every quarterly year thereafter, its
purchase estimates for the Products in accordance with the
time schedule, method and form to be separately designated
by SUPPLIER (the “Running Forecast”). SUPPLIER agrees
that on the basis of BUYER’s Running Forecast, SUPPLIER
shall use its best efforts to arrange its inventory storage to
satisfy the quantity required by BUYER.

5.2 Orders
Unless otherwise agreed, BUYER shall submit to SUPPLIER orders
for the Products, on the form designated by SUPPLIER, so as to be
received by SUPPLIER no less than (__) days before the
delivery of such Products. Once submitted, such order should not be
modified or canceled by BUYER, in entirety or in part, except with
the prior written approval of SUPPLIER. The minimum purchase
quantity of BUYER for each of the Products shall not be less than
pieces per order.

5.3 Acceptance of Orders

SUPPLIER reserves the right, in its sole discretion, to accept or reject,
in entirety or in part, any order for the Products submitted by BUYER
in accordance with Article 5.2.  SUPPLIER shall notify BUYER of
SUPPLIER's acceptance or rejection of such order within seven (7)
days upon receipt of BUYER's order, or the order will be regarded as
rejected if SUPPLIER fails to respond within such seven-day period.




The purchase order for the Products between SUPPLIER and
BUYER shall become effective upon BUYER's receipt of
SUPPLIER's notification of acceptance of order placed by
BUYER in accordance with Article 5.2 of this Agreement.

5.4  Delivery and Order Cancellation
Delivery of the Products by SUPPLIER to BUYER shall be
on F.O.B. basis at the port of Taiwan. or other basis to be
separately negotiated and agreed in writing by the parties
hereto, with the details thereof.

SUPPLIER will employ its best efforts to fulfill BUYER's orders promptly on
acceptance, but reserves the right to allot available inventories as it deems best.
Although, SUPPLIER will observe the requirement of QS9000 or ISO 9000,
SUPPLIER shall not be liable for failure to ship its products specified in any accepted
order because of strikes, differences with workmen, inability to secure transportation
facilities, or other circumstances beyond its control. Any and all orders offer by
BUYER and accepted by SUPPLIER shall constitute part of this Agreement.
However, any contradiction, difference or dispute between an order and this
Agreement, the provisions of this Agreement shall prevail.

If, without SUPPLIER's agreement, BUYER purports to
modify or cancel its order for such Products after such order
has been accepted by SUPPLIER, or fails or refuses to receive
delivery of such Products in breach of BUYER's obligations
under this Agreement, SUPPLIER may sell such Products to
another BUYER or make other arrangements for the disposal
of such Products. BUYER shall reimburse SUPPLIER for
any costs and expenses incurred by SUPPLIER as a result of
BUYER's modification or cancellation of its order and/or
failure or refusal to accept such Products. SUPPLIER's
exercise of the remedy provided by this Article 5.4 shall be
without prejudice to any other rights or remedies which may

15



be provided at law or in equity or by this Agreement with
respect to breach of contract.

5.5 Packaging, Inspection upon Delivery
All shipments should be packaged properly with method and
display of attached labels of specifications, manufacturing
date, validity or warning sign, etc. agreed upon by both parties
to ensure the exact delivery to the destination as well as
maintain the quality of shipments. In each shipment,
SUPPLIER shall specify BUYER’s order number and part
number in SUPPLIER’s delivery note, packing list and
customs invoice.

BUYER shall inspect the Products as soon as BUYER i1s
informed by the carrier of the Products that the Products have
arrived in the Territory. Inspection shall be made while the
goods are still in the hands of the carrier. Any charges made

by the carrier in connection with BUYER's inspection,
including charges for demurrage, shall be paid by BUYER.

Upon inspection of the Products in a shipment, if BUYER discovers any misdelivery,
short delivery or any loss, damage, rust, discrepancy or non-conformity of any kind
with SUPPLIER's specifications or defect of any kind, BUYER shall give SUPPLIER
notification of defect thereof not later than three (3) days after inspection. Upon
receiving such notification, SUPPLIER shall immediately notify BUYER whether
SUPPLIER will deliver replacements to BUYER or take such other appropriate
actions as acceptable by the parties. [f BUYER fails to give SUPPLIER notification
of defect within the three-day period, BUYER's failure shall constitute an irrevocable
acceptance of the Products and admission that the Products fully comply with all
terms, conditions, and specifications of this Agreement (the “Acceptance of
Products™).

Article 6: Warranties



SUPPLIER warrants to BUYER that each Products, when
delivered, will conform to SUPPLIER's specifications therefor,
and shall be new, free from defects in material and
workmanship, and will meet SUPPLIER's requirements as
stated in the Specifications furnished by SUPPLIER to
BUYER.

The warranties for Products covered under this Article 6
hereof will begin on the date the Products are sold by
SUPPLIER to its customers or end users and continue for the
periods of one (1) year, but for whatever reasons should not
be longer than eighteen (18) months from the date the
Products are shipped by SUPPLIER to BUYER.

If during the applicable warranty period SUPPLIER receives
notice of a defect or non-conformance to the Specifications
hereof, SUPPLIER’s sole and only liability will, at its option,
repair (and recalibrate only as necessitated by repairs), or
replace the affected Products. SUPPLIER will pay any and
all expenses of transportation, shipment and governmental
duties for BUYER’s return of the affected Products to
SUPPLIER; and BUYER will pay any and all expenses of
transportation, shipment and governmental duties for
ex-factory of repaired or replacement of the Products from
SUPPLIER to BUYER or to other country which BUYER
will return such Products to its customers and/or end users.

SUPPLIER does not warrant that the operation of
SUPPLIER’s Products will conform to any reliability or
performance standards beyond those covered in the
Specifications hereof. SUPPLIER also does not warrant that
the Products will be compatible with future SUPPLIER’s

products or those of other vendors.
17



OTHER THAN SPECIFICALLY STATED ABOVE, THERE ARE NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR
PURPOSE OR COMPATIBILITY WITH OTHER PARTS PROCURED BY BUYER
FROM THIRD PARTY OR MANUFACTURED BY BUYER OR EFFICIENCY,
PERFORMANCE OR MERCHANTABILITY OF CONDENSING UNITS
MANUFACTURED AND ASSEMBLED BY BUYER BY USE OF THE
PRODUCTS. EXCEPT FOR ITS EXPRESS LIABILITY UNDER THE TERMS
OF THIS AGREEMENT, SUPPLIER ASSUMES NO OBLIGATIONS OR
LIABILITIES AND IT AUTHORIZES NO PERSON OR PARTY TO ASSUME FOR
IT ANY OBLIGATIONS OR LIABILITIES IN CONNECTION WITH SUCH
PRODUCTS.

IN NO EVENT SHALL SUPPLIER BE LIABLE FOR CONSEQUENTIAL,
INCIDENTAL, SPECIAL AND/OR INDIRECT PHYSICAL LOSSES OR DAMAGES TO
BUYER.

The warranties provided in this Article 6 will not apply to defects or non-conformance
resulting from:

(a) Unauthorized, improper or inadequate maintenance or calibration by
BUYER, BUYER’s affiliates and/or its customers or any third party other than
SUPPLIER.

(b)  Unauthorized modification of the Products.

(c)  Improper use or operation of the Products, or failure of BUYER, its affiliates
and/or customers to comply with any applicable specifications.

(d) Normal wears and tears of any disposable parts and/or accessories of the
Products.

Article 7: Product Liability Insurance
SUPPLIER and BUYER shall each procure and keep valid, through the term of this

agreement, a product liability insurance policy covering their respective undertakings and

liabilities hereunder, as supplier and buyer. Each party shall be provided with a copy of the
other party's policy.

Article 8: Confidentiality

18



It is the general intent of the parties that the information, data
and materials provided by one party to the other(s) will be
utilized by the other(s) solely in connection with performance
of its responsibilities and obligations under and 1n furtherance
of the purposes contemplated by this Agreement, and without
the prior written consent by the other party, no party shall
disclose or transmit to anyone not a party hereto such
information, data and materials provided by the other party,
and shall establish adequate procedure to prevent such
disclosure and transmittal; provided, however, that any party
may disclose such information, data or materials (a) when
required by law to disclose them; (b) when such information,
data or materials are pertinent to judicial or other
governmental proceedings; (c) where the information, data or
materials were known to the person receiving it prior to the
date thereof, and not obtained or derived under this
Agreement or any other agreement contemplated herein; (d)
where the information, data or materials have already been, at
the time of disclosure, in the public domain; or (f) where the
information, data or materials are obtained from a third party
in lawful possession of such information, who 1s not under a
confidentiality obligation to the person from whom the
information originated.

The confidentiality obligations imposed under this Article 7
shall survive any expiration or termination of this Agreement.

Article 9: Force Majeure
Any party hereto shall not be liable for failure to perform its

responsibilities and/or obligations under this Agreement
(except the payment of monetary obligations) in the event that
such performance is rendered impossible or highly
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impracticable due to acts beyond such party's control, such as
but not limited to acts of God, war, threat of war, warlike
conditions, hostilities, mobilization for war, blockade,
embargo, detention, revolution, riot, port congestion, looting,
strike, lockout, plague or other epidemic, destruction or
damage of goods or premises, fire, typhoon, earthquake, flood
or accident, or due, in whole or in part, to acts of
governmental or quasi-governmental authorities or any
political subdivision or department or agency thereof, or to
regulations or restrictions imposed by law, court action or
administrative guidance or requirement, or to voluntary
co-operation by industry under such regulations or restrictions,
or to acts of persons engaged 1n subversive activities or
sabotage, or to any labor, material, transportation, or utility
shortage or curtailment, or to any labor dispute at the place of
business of any party or their suppliers, or due to any other
cause or causes beyond the control of any party.

Article 10: Term
This Agreement shall become effective as of the date hereof,

and unless earlier terminated as provided in this Agreement,
shall continue in full force and effect for a period of ()
years from the date hereof. This Agreement shall be
automatically renewed for further successive terms of ()
year each, unless any party gives to the other party written
notice of its intention not to renew this Agreement by
registered letter at least ninety (90) days prior to the expiration
of the relevant term.

Article 11: Termination before Expiration
11.1 Breaches of this Agreement
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If any party hereto breaches any provision of this Agreement,
the non-breaching parties shall have the right, without
prejudice to any other remedies available at law or in equity,
to terminate this Agreement and/or any purchase order
concluded hereunder by serving on such breaching party thirty
(30) days written notice describing such breach; provided,
however, that if such breach is cured during the period of such
notice, this Agreement and all purchase order concluded
hereunder shall continue with the same force and effect as if
such notice had not been given.

Under this Article 11.1, the non-breaching party shall have the
right to receive compensation from the breaching party for
damages caused by such party's breach of any provision of

this Agreement, whether or not the non-breaching party
terminate this Agreement or any such purchase order in
accordance with preceding paragraph.

11.2 Occurrence of Certain Facts
If any of the following occurs regarding any party hereto,
SUPPLIER may, without prejudice to any other remedy
available at law, forthwith terminate this Agreement and/or
any purchase order concluded hereunder by serving on
BUYER written notice thereof:
(a)  The assets of BUYER becomes subject to attachment,
provisional attachment, provisional disposition,
disposition by public sale, disposition for failure to pay
taxes or any other similar disposition by a public
authority; or any party files a petition or has a petition
filed against it by any person for corporate
rehabilitation, corporate reorganization, bankruptcy or
sale by public auction or similar procedure;

21



(b)  Any note or draft issued by BUYER is dishonored, or BUYER otherwise
becomes unable to make payments on any of its obligations.

Article 12: Effect of Expiration or Termination
12.1  Survival Provisions

All provisions hereof and of all Schedules hereto which by
their nature should survive the expiry or termination of this
Agreement shall survive such expiration or termination.

12.2  Effect of Sale and Purchase after Termination

Neither the acceptance by SUPPLIER of orders from BUYER nor the
continued supply of the Products by SUPPLIER to BUYER nor any
other act of SUPPLIER after expiration or termination of this
Agreement shall be construed as a renewal or extension of this
Agreement for any further term or as a waiver of the termination.

Article 13: Assignment
No party hereto shall assign or transfer, or attempt to assign or

transfer, this Agreement or any interest herein unless and until
the other parties have given their prior written consents
thereto. Any assignment not made in accordance with this
Article 13 shall be null and void.

This Agreement shall bind each party and its successors and permitted assigns.

Article 14: NOTICE
Any notice, request, consent, demand, waiver, or other
communication given or required to be given hereunder
("Notice") shall be written in English and shall be given by
hand-delivery, facsimile or email (followed by mailing the
same by certified or registered air-mail) or by certified or
registered air-mail in case of notice from one country to
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another country, and by ordinary registered mail in case of
notice within the same country, postage prepaid, to the
addresses set forth below or to such other addresses and to the
attention of such other persons as may be hereafter designated
by like notice hereunder:

To BUYER:

For attention of:

To SUPPLIER:

For attention of:

Any Notice that is given as aforesaid shall be effective upon
the actual receipt thereof by the addressees.

Article 15: GENERAL

15.1The failure of either party to this Agreement at any time to require performance
by the other of any provision thereof shall never affect the full right of that party to
require such performance at any time thereafter; nor shall the waiver by either party of
a breach of any provision thereof ever constitute a waiver of any succeeding breach of

the same or any other provisions thereof, or constitutes a waiver of the provision itself.

15.2This Agreement cancels and supersedes all previous agreements of the parties
relating to the subject matters covered herein. There are no agreement or
understandings between SUPPLIER and BUYER, either oral or written, other than
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this Agreement, relating to the supply of the Products thereof. Each change,
variation or modification of this Agreement shall be effective only when made in
writing signed by an authorized officer or representative of each of the parties.

15.3This Agreement and all other agreements, instruments, certificates and notices
that are referred to herein or are supplementary hereto shall be prepared or furnished
in, and governed and controlled by, the English language.

15.4 This Agreement and all Schedules hereto, attached
documents and the purchase orders constitute one and the
same agreement. In case of any conflict between this
Agreement, its Schedules, attached documents and purchase
orders, the former shall always prevail.

15.5 All the GMCs are requested to update the catalogue monthly and send to
BUYER, the minimum order quantity will be listed in the catalogue.

15.6 All GMCs are strictly prohibited to do business with IDC’s customers
directly.

Article 16: GOVERNING LAW AND ARBITRATION

16.1 This Agreement shall be governed by and construed in
accordance with laws of the ROC.

16.2 In the event of any dispute between the parties hereto
arising in connection with this Agreement, the parties hereto
shall make every effort to amicably settle it.  All disputes
arising in connection with this Agreement which the parties
hereto are unable to settle amicably shall be finally settled
under the Arbitration Law of the ROC. The arbitral tribunal
shall consist of three arbitrators -- one appointed by
SUPPLIER and the second appointed by BUYER, and the
third appointed by the two selected arbitrators. If they
cannot agree on a third arbitrator, the third arbitrator shall be
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appointed by the ROC Association of Arbitrators. The place
of Arbitration shall be Kaohsiung, Taiwan. The decision or
award rendered or made in connection with such arbitration
shall be final and binding upon the parties hereto.

Article 17: Attached Documents

1. Quotation- copy

2. Purchase order-  copy

3. Supplier’s Corporate License Certificate- one copy

4. Supplier’s Registered Business License Certificate- one copy
5. Catalogue or product design- one copy

0. Distribution contract or factory registration permit- one copy

IN WITNESS WHEREOF, the parties hereto executed this Agreement in duplicate on
the date set forth above.

The Buyer:

Name: Title:
Address:

The Supplier: Warehousing and Transportation Service Center
Name: James S. Lee Title: Director

Address: 107 Nei Huan North Road, NEPZ, Kaohsiung, Taiwan, ROC




SCHEDULE A

PRODUCTS TO BE SOLD BY SUPPLIER TO BUYER
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SCHEDULE B

PRICE OF THE PRODUCTS
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(M#=)

James S. Lee

Supervised by Export Processing Zones
Administration , MOEA

Address: 3F #6, Chung Shan Street NEPZ,
Kaohsiung

Founded in April, 1966
Kaosiung Division ~ Nantze Division ~ Taichung
Division

Director: Mr. Lu Chin Shau
Employees: 255

1ISO-9002 Certificated

Tel : 886-7-3611212, 886-7-3654830




Safety

Quickness
Convenience
Service-oriented
Customer-oriented
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{ Product storage, Inventory Management, Product packaging and

Assembly, Information Service, and etc. |

7-11 full service

Insurance: NT$10,000,000.0 per case
Government Support

Real Time and Exact Information Service
Reasonable rate

One stop shopping and All In One Service
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ay
CKS Airport p {
Taichung EPZ 4
Taichung Harbor /e
Taichung Harbor EPZ ~ {

; /
Kaohsiung Airport 5\ ,
Kaohsiung Harbor Q& /
Kaohsiung t
NEPZ and KEPZ )

Linguang EPZ

Many kinds of Tractors and Trucks--100
20 feet and 40 feet containers —301

20 feet and 40 feet frozen containers--2
Air Cushion Tractor & Trailer--4
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KEPZ: 21,020 m?

NEPZ: 22,014 m?

Taichung EPZ : 19,806 m?

Taichung Harbor EPZ : 6,880 m?2
Linguang EPZ : 1,200 m?

Logistics Center(NEPZ) : 13,200 m?
Product and goods packing machines

2,332PLs in rack storage area
25 docks in logistics center

Hazardous product transportation drivers
---17

Drivers---77

Warehouse technician and workers---36

P.H.D.---1(0.3%)

Master Degree---5(1.9%)

Undergraduate---37(14%)
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Warehousing, Transportation and Customs
Management System

Global Logistics Management System

WTSC Integrated Information System

[Supplier Al TSC
> 2 . )
E gzy Z g S
g c35 3 E
H 2Zx [ = C
= »> 5 N gz
Y w/ E WTSC 0
_— 3 - N
Supptier B__ || g' t Terminals S
8 at airport [ N
€ EPZ /harbor K
© /\ R
b 4 » ,:
> >
] z g I D G-
Supplier (— | SF 2 § :
<] < ]
o < 2
@ —> Product flow

“““ > Information flow
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Integrated Logistics Service

All In One Distribution Service
Global Logistics Service Provider
Ally with E-CAN, Airlines, and UPS
Ally with Customs and Forwarder

[
ENL
C

S

Considerate Service Makes You
Beneficial and Well !

Real Time and Exact Information Makes
Your Customer Trust You !
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The Development and Evolution of Supply Chain

Management

By Victor Hu
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— ~ Definitions of Supply Chain Management

There are some definitions of a supply chain as follows:

* An integrating philosophy to manage the total flow of a
distribution channel from supplier to ultimate customer
(Cooper and Ellram)

*A strategic concept that involves understanding and
managing the sequence of activities—from supplier to
customer—that add value to the product supply pipeline
(Battaglia and Tyndall)

*Integrative management of the sequential flow of
logistical, conversion, and service activities from vendors to
ultimate consumers necessary to produce a product or
service efficiently and effectively (Stenger and Coyle)

All three definitions indicate the supply chain for the
purpose of managing and coordinating the flow of material from
raw materials through the final product,

Supply chain management is an approach to analyzing and

managing logistics networks that has captured the attention of
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many companies and their CEOs.

Supply chain management is the opportunity for cost
savings (efficiency) and better customer service (effectiveness).
The ultimate objective is to improve a company’s competitive
position in the global marketplace and to sustain that position in
spite of intensive competitive forces and rapidly changing
customer needs.

Successful supply chain management is based upon the
integration and management of three types of flows—product,

information, and cash.

_FIGURE 14 Integrating Supply CRain Processes’

Suppliers Manufacturers Wholesalers Retailers Consumers
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.~ Development of Supply Chain Management

The First Step: Physical Distribution

During the 1960s and 1970s, many companies focused attention

upon what was defined as physical distribution or outbound

logistics systems. They attempted to systematically manage a set
of interrelated activities including transportation, distribution,
warehousing, finished goods, inventory levels, packaging, and
materials handling to ensure the efficient delivery of finished
goods to customers.

There were many mitigating factors that caused companies to

attempt to manage physical distribution more efficiently,

including:

*Product line expansion. Many consumer product companies
expanded their product lines not only in terms of additional
brands of the same basic product, but also in the terms of the
size, shape, color, and form in which you could purchase the
product.

*Rate increases. The regulatory environment of the 1960s and
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1970s gave rise to a steady increase 1n rates.

*Higher-valued products. These higher-valued products resulted
in higher physical distribution costs, since inventory carrying
costs, packaging costs, and transportation costs usually
increase with higher-valued products.

The Second Step: Integrated Logistics Management

During the 1970s and 1980s, companies increasingly began to

recognize the additional opportunities for savings by combining

the inbound side (materials management) with the outbound side

(physical distribution).

Again, there were a number of mitigating factors:

*Deregulation of transportation. The additional freedom of
carriers to negotiate rates with shippers, serve new geographic
points, and establish longer-term relationships with shippers
led to the expansion of opportunities for shippers to use
systems analysis and value chain analysis to lower costs or
improve service in the logistics system of the firm.

*Global competition. Many companies had introduced

management practices such as just-in-time (JIT) production

40



and inventory approaches and total quality management
(TQM), which improved their total logistics systems (inbound
and outbound).

*Foreign sources of supply. Many companies became
increasingly dependent upon foreign sources of supply. This
developed first with raw materials, but quickly spread to parts
and other work-in-process inventory, which could be
produced cheaper overseas. The longer pipelines had impacts
on transportation cost and inventory and led to more focus on
the total logistics system.

*Economic factors. The world economy experienced a recession
during this period, which added to the need to manage
logistics systems more efficiently and to carefully examine
the potential trade-offs for savings.

The Third Step: Supply Chain Management

During the 1980s and 1990s many companies expanded their

perspective on the logistics processes to include all of the firms

involved in ensuring that the final customer received the right

product, at the right cost, at the right time, in the right condition,
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and in the right quantity. From its narrowest perspective, this
meant including the vendors and channels of distribution. As
this concept developed, it was referred to as the logistics
pipeline or supply chain for somewhat obvious reasons. It was
also based upon the partnerships/alliances that were developing
between manufacturing companies and their suppliers/vendors,
customers, and other logistics-related parties such as

transportation and public warehousing companies.

FIGURE 1-3 Logistics Supply Chain .

\

\ | Customers
Consumer = |

Vendors

“nbound Outbound
— ! stomgel

— ~ Supply Chain Characteristics
1. Visibility
One of the major challenges of supply chain management
is to maintain the visibility of the inventory in the entire
pipeline and to strive to minimize the uncertainty that leads

to building safety-stock inventory or to nonoptimal
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pipeline practices such as forward buying.

. Provide Accurate Information to Minimize Inventory
Investment Cost

The level of inventory must be coordinated all along the
supply chain to minimize inventory investment and cost. In
the past, inventory was frequently pushed forward or
backward, depending upon who had the most leverage in
the supply chain. For example, when Chrysler initially
introduced its JIT inventory program for inbound parts, its
vendors dramatically increased their inventory levels to
meet the Chrysler-imposed JIT delivery schedules. Pushing
the inventory back to vendors did not lower inventory
investment in the pipeline, it merely transferred it. The
problem was resolved by providing vendors with more
accurate and timely information about the inventory levels
(provide visibility) that both Chrysler and its vendors had.

. Minimize Landed Cost

Not providing vendors with sufficient lead time

information or requiring customers to buy in large
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quantities may increase their inventory costs, and landed
cost which are then passed along the pipeline to final
customer.

. Sharing Risk

The sharing of information will continue to be a thorny
issue, particularly in cases where vendors and/or channel
customers may also deal with competitors of a
manufacturer. Some balance and judgment may be
necessary, but shared information is a key ingredient to
success. Risk is another characteristic likely to cause
concern, since a supply chain perspective requires sharing
of risk. One approach to sharing risk with third-party
companies involves guaranteeing certain volumes of
business over a stipulated period of time, which reduces the
risk of losing business.

. Supply Chain Planning

Supply chain planning is becoming more popular in a
number of industries. Vendors have become more involved

with auto manufacturers as the JIT programs have matured
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to the point where vendors have become part of the
platform design teams and are providing engineering
expertise in the development phase of the models. Even the
dealers, who make up the primary component of the
distribution channel, have been playing a larger role in
providing feedback for design and other customer

service-related features.

+ Supply Chain Objectives

Successful supply chain integration appears to be based

upon achieving three objectives:

*Recognizing the final customer’s service level
requirements

*Deciding where to position inventories along the supply
chain and how much to stock at each point

*Developing appropriate policies and procedures for

managing the supply chain as a single entity
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The first objective seems obvious, successful manufacturing
firms are able to identify who the customer is and what
the customer wants and then coordinate inventory flows
throughout their own locations as well as through the
entire channel.

The second objective is a recognized basic operating
principle of logistics management: what, where, and
how much inventory is needed to satisfy customer and
cost requirements.

The third objective indicates that some type of coordinating
mechanism should be present in the supply chain in the
form of policies and procedures. This can be
accomplished through the development of a
comprehensive logistics organization in the
manufacturer’s firm or leadership farther down the

supply chain.
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Warehousing management

By Victor Hu
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~ The Role of Warehouse in Pass and Today

1. Traditional Warehouse
Traditionally, warehousing served the strategic role of
long-term storage for raw materials and finished goods.
Manufacturers produced for inventory and sold out of
inventory stored in the warehouse. Warehouse had to
support inventory levels of 60 to 90 days’ supply.

2. Current Warehouse
With the arrival of just-in-time, partnership, and logistics
supply chain philosophies in the 1980s and 1990s, the
warchouse has taken on a strategic role of attaining the
logistics goals of shorter cycle times, lower inventories,
lower cists, and better customer service. So the warehouse
of today is not a long-term storage facility; the activity
level in the facility is fast paced. In many companies the
product is in the warehouse for just a few days or even a
few hours.

—_ ~ The Role of Warchouse in The Logistics System

The warehouse serves several value-adding roles in a
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logistics system: transportation consolidation, product
mixing, service, contingency protection, and smoothing.
1. Transportation Consolidation

Companies will sometimes face less-than-truckload (LTL)
and less-than-carload (LCL) shipments of raw material
and finished goods. Shipping goods long distances at LTL
or LCL rates is more costly than shipping at full truckload
or carload rates. Warehousing can allow a firm to
consolidate smaller shipments into a large shipment (a
carload or truckload), with significant transportation
savings. For the inbound logistics system, the warehouse
would consolidate different suppliers’ LTL or LCL
shipments and ship a volume shipment (TL or CL) to the
firm’s plant. For the outbound logistics system, the
warehouse would receive a consolidated volume shipment
from various plants and ship LTL or LCL shipments to

different markets.

50



_FIGURE 7-1 Transportation Coghiigiation . =

(a) INBOUND LOGISTICS SYSTEM

Volume
shipment
] Plant I

(b) OUTBOUND LOGISTICS SYSTEM

Volume

shipment

2. Product Mixing
Companies frequently turn out a product line that contains
thousands of different products, if we consider color, size,
shape, and other variations. When placing orders,
customers will often want a product line mixture. Because
companies often produce items at different plants, a
company that did not warehouse goods would have to fill
orders from several locations, causing different arrival
times and opportunity for mix-ups. Therefore, a product
mixing warehouse for a multiple-product line leads to

efficient order filling.



In addition to product mixing for customer orders,
companies using raw materials or semifinished goods
commonly to a plant. This strategy not only reduces
transportation costs from consolidation, but also allows

the company to avoid using the plant as a warehouse.

. FIGURE1-2 supply and Produ%i,,~w.... o0

(@) PRODUCT MIXING

Plant |

Customer
Products W
Aand B
Plant 2
Products Customer
Band C X
— Warehouse
Plant 3
Products Customer
DandE Y
Plant 4
Products Customer
Fand G Z

(b) SUPPLY MIXING

Raw

material
A

Vendor
source

C

Vendor
source

D

3. Service

A third warehouse function is to provide service. The
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importance of customer service is obvious, Having goods
available in a warehouse when a customer places an order,
particularly if the warehouse is in reasonable proximity to
the customer, will usually lead to customer satisfaction
and enhance future sales.
4. Contingencies
A fourth warehousing function is protection against
contingencies such as transportation delays, vendor
stockouts, or strikes.
5. Smoothing
A fifth warehousing function is to smooth operations or
decouple successive stages in the manufacturing process,
and allow a company to reduce its manufacturing capacity
Investment.
— ~ Basic Warehouse Operations
The basic warehouse operations are movement and
storage.
1. Movement

Movement is a very vital aspect of warehousing, and we
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can divide this aspect into four somewhat distinct
operations: (1) receiving goods into the warehouse from
the transport network; (2) transferring goods into a
particular location in the warehouse; (3) selecting
particular combinations of goods for customer orders or
raw materials for production; and (4) loading goods for
shipping to the customer or to the production line.
2. Storage
Storage is a very obvious and important warehousing
function. In cross-docking warehouses, the storage or
holding function is very temporary or short-term. In fact,
some items will turn in twenty-four to forty-eight hours.
Firms often associate holding goods for longer time
periods (over ninety days) with raw materials or
semifinished goods, because they have a lower value,
involve less risk, require less-sophisticated storage
facilities, and may involve quantity purchase discounts.
VY - Warehouse Space Requirements

1. Forecast Company’s Products
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The first step in determining warehouse space
requirements is to develop a demand forecast for a
company’s products. The next step is to convert the units
into cubic footage requirements, which may need to
include pallets and which usually include an allowance of
10 to 15 percent for growth over the relevant period. At
this point, the company has an estimate of basic storage
space requirements. To this the company must add space
needs for aisles and other needs such as lavatories and
meeting rooms.
2. Transportation Interface
One additional warehouse space requirement
provides an interface with the transportation part of the
logistics system—receiving and shipping. This area may
need space for storage, checking, counting, and inspecting,.
3. Order-Picking Space
Another space requirement in physical distribution
warehouses is for order picking and assembly. The amount

of space these functions need will depend upon order
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volume and the product’s nature.
4. Storage Space

A third type of space is the actual storage space. In a
warehouse, a form must use the full volume of the cubic
storage space as efficiently as possible.

Finally, a firm must consider three additional types of
space. First, many physical distribution warehouses have
space for recouping—that is, an area to salvage
undamaged parts of damaged cartons. Second,
administrative and clerical staff generally require office
space. Finally, rest rooms, an employee cafeteria, utilities,

and locker rooms require miscellaneous space.

_FIGURE 7-4 Warehouse Space Riglulfigments. ™. "

I Receiving Shipping

Order picking

Order
assembly

Storage

Miscellaneous Office |

- o
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1 ~ Warehouse Layout and Design Principles
The most commonly accepted warehouse design and
layout principles are as follows:
1. One-story Facilities
Use a one-story facility wherever possible, since it
usually provides more usable space per investment dollar
and usually is less expensive to construct.
2. Move Goods in a Straight Line
Use straight-line or direct flow of goods into and out of
the warehouse to avoid backtracking and inefficiency.
3. Efficient Materials Handling Equipment
Use efficient materials handling equipment and
operations.
4. Effective Storage Plan
Use an effective storage plan to maximize warehouse
operations and avoid inefficiencies.
5. Minimize Aisle Space

Minimize aisle space within the constraints that the size,
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type, and turning radius of materials handling equipment
1mpose.
6. Maximum Height of Building

Make maximum use of the building’s height- that is, to

utilize the building’s cubic capacity effectively.
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The Equipments of Material Handling

By Victor Hu
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