Kawasaki jet ski wiring diagram

Quick Links. Table of Contents. Page 2 Kawasaki Heavy Industries, Ltd. Page 5 All information
contained in this publication is based on the latest product information available at the time of
publication. Illustrations and photographs in this publication are intended for reference use only
and may not depict actual model component parts. First Edition 1 : Nov. Page 7: Maintenance
And Adjustments A minimum of 87 octane of the antiknock index is recommended. The
antiknock index is posted on service station pumps. Emission Control Information To protect
the environment in which we all live, Kawasaki has incorporated an exhaust emis- sion control
system in compliance with applicable regulations of the United States Environmental Protection
Agency. SKI" watercraft parts. Model Identification General Specifications Photographs,
diagrams, notes, cautions, warnings, and detailed descrip- tions have been included wherever
necessary. Nevertheless, even a detailed account has limitations, a certain amount of basic
knowledge is also required for successful work. Do not turn on the water until the engine is
running and turn it off immediately when the engine stops. Required cooling water for the
engine 2. Wear gloves when lifting the engine or turning it over. Cleaning solution Use a high
flush point cleaning solution when cleaning parts. Gaskets, O-rings, oil seals, grease seals,
circlips or cotter pins must be replaced with new ones whenever disassembled. Either too little
or too much torque may lead to seri- ous damage. Use a good quality, reliable torque wrench.
Force Common sense should dictate how much force is neces- sary in assembly and
disassembly. Replace with new ones whenever removed. Press bearings with the manufacturer
and size marks facing out. Press the bearing into place by putting pressure on the cor- rect
bearing race as shown. If old ones are reused, they could become detached while the watercraft
is driven, leading to a major problem. Take care not to open the clip excessively when installing
to prevent deformation. Engine No. A: Hull No. A: Engine No. Torque and Locking Agent
Periodic Maintenance Procedures Fuel System Carburetor Inspection Fuel Filter Screen
Cleaning Fuel Vent Check Valve Inspection The initial maintenance is vitally important and must
not be neglected. Use a brush to remove any contami- nants trapped in the screens. WARNING
Clean the fuel filter screens in a well-ventilated area, and take care that there are no sparks or
flame any where near the working area; If the check valve will allow air to flow as shown, it is
OK. If air will flow through the check valve in both direction or in neither direction, the check
valve must be replaced. Do not direct air toward anyone. If it is grooved or misshapen, replaced
it with a new damper. CAUTION The engine must be running before the water is turned on or
water may flow back through the exhaust pipe into the engine, resulting in the pos- sibility of
severe internal damage. Spark Plug Gap 0. Standard: If the gap is not within specifications,
adjust it. Also, check to see that each cotter pin is in place and in good condition. Pull on
squeeze the straps and look for cracks. Pop-off Pressure Inspection.. Inspection and
Adjustment.. Fuel Pump Fuel Pump Removal L: Apply a non-permanent locking agent. Pipe
hang to handlebar 2. Vent Line 3. Fuel vent check valve: The fuel vent check valve must be
mounted so that the arrow is pointing toward the fuel tank. Fuel Filter 5. Mixture Screw
Adjustment Since every carburetor is adjusted individually at the fac- tory using a flow meter,
specific mixture screw settings can- not be given. Never use a sharp edge to remove the
diaphragm. Torque - Plate Screws: 2. Avoid prolonged contact with skin and keep away from
open flame. Use only in a well ventilated area. Eye protection should be worn when compressed
air is used to dry parts. If the pilot screw is worn or damaged on the tapered por- tion, it will
prevent the engine from idling smoothly. Re- place it. If any one of the clearance measurements
exceeds the service limit, replace the reed valve assembly with a new one. Expansion Chamber
Expansion Chamber Removal Expansion Chamber Installation Expansion Chamber Cleaning
and Inspection Exhaust Manifold Exhaust Manifold Removal Exhaust Manifold Installation
Exhaust Manifold Cleaning and Inspection Water Box Muffler Water Box Muffler L: Apply a
non-permanent locking agent. Special Tools Engine Top End Disassembly and Assembly
Maintenance and Inspection Compression Measurement Cylinder Head Warp Inspection
Cylinder, Piston Make sure the rings are in position. Exhaust gases contain carbon monoxide, a
colorless, odor- less, poisonous gas which can be lethal. Piston Diameter If the rings are worn
unevenly or damaged, they must be replaced. If the piston ring groove are worn unevenly or
damaged, the piston must be replaced and fitted with new rings. Engine Removal Engine Mount
Removal Engine Mount Installation Engine Installation Special Tools and Sealant Coupling
Damper Inspection Magneto Flywheel Page 11 Crankcase Bolts 8 mm dia. L, S G: Apply grease.
LG: Apply liquid gasket. MO: Apply molybdenum disulfide oil. TIR 0. Connecting Rod Radial
Clearance 0. Crank- shaft trouble, such as excessive play or runout, will multi- ply the stress
caused by the intermittent force on the piston and will result in not only rapid crankshaft
bearing wear, but also noise, power loss, vibration, and shorted engine life. Cooling and Bilge
System Flow Diagram Bilge System Breather Removal Breather Installation Breather Cleaning
and Inspection Bilge Filter Removal Bilge Filter Cleaning and Inspection Cooling and Bilge

System Hoses Pump 2. Exhaust Manifold 3. Cylinder 4. Cylinder Head Gasket 5. Cylinder Head
6. Exhaust Pipe 7. Front Muffler 8. Expansion Chamber 9. Water Box Muffler Bilge Filter Pull the
hoses [A] off the breather. If the hole is plugged, clean it with compressed air. Do not open it
with a pointed object like a needle or a piece of wire , because the hole may be enlarged. To remove this hose, remove the bilge filter see Bilge Filter Removal. The bilge system hoses without
clamps may be simply pulled off their fittings. Drive Shaft Runout M: Apply molybdenum
disulfide grease SS: Apply silicone sealant. WG: Apply water-resistance grease The difference
between the highest and lowest dial gauge reading is the runout. Impeller Outside Diameter
Pump Case Inside Diameter If the pump case and impeller are not visibly damaged, poor
performance may be caused by too much impeller clear- ance. The same distance [B]. If the
cable is hard to remove, unscrew the cable bracket mounting bolts [D], and remove the cable
bracket. To remove them, cut the grips lengthwise [B] with a sharp knife [A] and peel them off
the bar. Check whether the pipe is caught securely on the handlebar. If the bushings are
damaged or worn, replace them. Front Bumper 6. If necessary, replace it with a new one. To
replace a rubber part, use a cement in the following table, or an equivalent. Commutator
Diameter 28 mm 1. Charging System When using a battery charger, connect the battery to the
charger before turning on the charger. This procedure prevents sparks at the battery terminals
which could ignite any battery gases. Charge for no more than 5 minutes at the increased
voltage then check if the battery is drawing current. Replace the starter motor with a new one if
the commu- tator diameter is less than the service limit. Do not touch the spark plugs, ignition
coils, or high tension leads while the engine is running, or you could receive a severe electrical
shock. CAUTION Do not disconnect the battery leads or any other electrical connections when
the ignition switch is on, or while the engine is running. However, a hand tester can not detect
layer shorts and shorts resulting from insulation breakdown under high volt- age. If the switch
housing is broken or damaged in any way, replace the switch assembly. If the wiring is
damaged, repair it or replace the switch assembly. Remove the inlet air temperature sensor [C]
from the bracket [D]. If it is blown out, replace the fuse. Before replacing a blown fuse, always
check the amperage in the affected circuit. It consists of checking and replacing missing or
worn parts; lubricating parts to ensure that they do not become rusted; and, in general,
preparing the watercraft so that when the time comes to use it again, it will be in top condition.
Wipe up any water left in the compartment. The throttle lever must return fully when re- leased.
Exhaust gases contain carbon monoxide, a colorless, odor- less, poisonous gas. Breathing
exhaust gas leads to carbon monoxide poisoning, asphyxiation, and death. Page Battery â€”
Cable Battery Electric Case Fill the hollow with the specified silicone grease Kawasaki Bond
Silicone Grease : See the text. To Hull Exhaust Chamber Clamp 2. Magneto Leads 3. Magneto
Cover 4. Stopper 5. Be sure that the clamps touch the stoppers. Starter Motor 7. Protect Tube
Clamps 3. Magneto Leads 4. Bypass Water Hose 6. From Cylinder Head 7. To Bypass Outlet 8.
Water Hoses 9. From Water Box Muffler Cylinder Head 2. Position the clamp screw as shown.
Water Hose Joint Position as shown. Exhaust Chamber 5. Exhaust Manifold 6. Inlet Water Hose
8. Magneto Leads 9. Water Box Muffler 2. Exhaust Tube 3. Exhaust Pipe 4. To Tail Pipe 6.
Position the clamp screw to the mark. Throttle Case 2. Clamps 4. Throttle Cable 5. Fuel Tank Air
Vent Hose 7. Grommet 8. Apply Silicon Sealant. Bypass Water Hose 2. Fuel Tank Strap 3.
Steering Cable and Throttle Cable 4. Water Box Muffler 5. Fuel Tank Air Vent Hose 6. Fuel Filter
Assembly 2. Fuel Tank 3. Air Intake Cover 4. Flushing Hose 5. Clamps 6. Fuel Hose Return 8.
Fuel Hose Main 9. Fuel Hose Reserve Protective tube To protect the fuel tank air vent hose,
leave the protective tube protruding from the upper pipe end as shown. Part No. Print page 1
Print document pages. Cancel Delete. Sign In OR. Don't have an account? Sign up! Restore
password. Upload from disk. Upload from URL. To enter the diagnostic mode and check the
existing error codes in memory, do the following:. Turn the ignition switch button still hold and
wait for about 8 seconds until the dashboard inscription "dIAG". Once the dashboard displays
the diagnostic mode d01 button to turn off the stop of the engine. Press the Select top to get to
the line number [d60]. This cell shows the number of currently existing bugs. View room facing
opposite d All cells diagnostics above 60 - is the line diagnosis of each component separately.
Learn more - see below. To clear the error from the system memory come on line d62 and
includes buttons stop the engine on the right panel. Press Select top need to go to the index
[d60] self-test in real time and [d61] memory error and see the number next. The number next to
the room and there is an error, please make note of the "brain". And all the other numbers from
[d01] and to [d60] - this performance of different sensors eg [d01] is a position of the throttle
percentage at the moment, to twist and understand everything. Adobe Acrobat Document Turn
off the ignition, the engine stop button to put in the ON position. Disconnect the fuel pump
connector. In the range list from d01 to d59 performed a self-test system components. The
inclusion of some components is made with the engine brake. Switch off ignition. Press both

buttons on and keep them tidy. Turn the ignition, hold the button after the ignition is about 8
seconds. Wait inscriptions DIAG. Release and press both buttons together on the tidy again for
2 sec. A [d01]. This is the first diagnostic indicator shows the position of the throttle.
Introduction This policy implements the procedures set forth in 17 U. It is the policy of the
Company to respect the legitimate rights of copyright owners, their agents, and representatives.
Users of any part of the Company computing system are required to respect the legal
protections provided by applicable copyright law. Email: violations contact form this email
address is only for copyright infringement claims â€” you will not receive a reply if the matter is
not a copyright issue : legal hollywood. When we receive proper notification of claimed
infringement, the Company will follow the procedures outlined herein and in the DMCA. An
electronic or physical signature of the copyright owner or a person authorized to act on behalf
of the owner of an exclusive right that is allegedly infringed. Identification of the copyrighted
work or works claimed to have been infringed. Identification of the material that is claimed to be
infringing or to be the subject of infringing activity and that is to be removed or access to which
is to be disabled, and information reasonably sufficient to permit the Company to locate the
material. Information reasonably sufficient to permit the Company to contact the complaining
party, including an address, telephone number, and, if available, an email address at which the
complaining party may be contacted. A statement that the information in the notice is accurate,
and under penalty of perjury, that the complaining party is authorized to act on behalf of the
owner of an exclusive right that is allegedly infringed. If you do not include all of the above
information, it may invalidate your notification or cause a delay of the processing of the DMCA
notification. Please note that, under Section f of the Copyright Act, any person who knowingly
materially misrepresents that material or activity is infringing may be subject to liability. Please
also note that the information provided in your notification to us may be forwarded to the
person who provided the allegedly infringing content. Company reserves the right to publish
Claimant information on the site in place of disabled content. The Company will comply with the
appropriate provisions of the DMCA in the event a counter notification is received. Please note
that under Section f of the Copyright Act, any person who knowingly materially misrepresents
that material or activity was removed or disabled by mistake or misidentification may be subject
to liability. Accommodation of Standard Technical Measures It is Company policy to
accommodate, and not interfere with, standard technical measures it determines are reasonable
under the circumstances, i. Click here - to use the wp menu builder Click here - to use the wp
menu builder. Where Are They Now? Want More? Sign Up for Our Newsletter! Follow hollywood.
Copyright Issues Hollywood. Complaint Notice Procedures for Copyright Owners The following
elements must be included in your copyright infringement complaint notice: 1. Quick Links. See
also: Service Manual , Owner's Manual. Table of Contents. Page 3: General Information , could
result in personal nance. NOTE o This note symbol indicates points of partic- ular interest for
more efficient and convenient operation. Additionally, Kawasaki has incorporated an
evaporative emission control system 3 in compliance w i t h applicable regulations of the
California Air Resources Board on vehicles sold in California only. Page 6 NOTE o The phrase
"remove or render inoperative any device or element of design" has been generally interpreted
as follows: 1. Tampering does not include the temporary removal or rendering inoperative of
devices or elements of design in order to perform maintenance. Photographs, diagrams, notes,
cautions, warnings, and detailed descriptions have been included wherever necessary.
Nevertheless, even a detailed account has limitations, a certain amount of basic knowledge is
also required for successful work. When pressing in a seal which has manufacturer's marks,
press it in with the marks facing out. Seals should be pressed into place using a suitable driver,
which contacts evenly with the side of seal, until the face of the seal is even with the end of the
hole. Letters used in the "Remarks" column mean: : Apply a non-permanent locking agent to the
threads. LG : Apply liquid gasket to the threads. Reservoir Tank Hose 2. Tie-laps 3. Clamps
Headlight 2. To Right Handlebar Switch 3. To Engine Stop Switch 4. Clamp, located on left top
radiator Damper 6. Ignition Coil Main Harness 8. Speedometer Cable 3. Clutch Cable 4. Fasten
the Lead so as to no slack with Clamp 1. To Right Handlebar Switch Horn H Turn Signal Light
Lead 3. Hang on the hook 4. Fasten the Harness and Clamp with together S e c t i o n A 2. Run
the Lead through under the Meter Cable 3. To the Head Light 4. To the Position Light 5. Fasten
Harness white mark w i t h tie-lap with ring and hang the hole of Jet Needle 2. Pilot Screw 3.
Pilot Jet 4. Main Jet 5. Fuel Filter 7. Fuel Level Sensor 8. Vacuum Valve Do not smoke. Make
sure the area is well- ventilated and free from any source of flame or sparks; this includes any
appliance with a pilot light. O Increasing the float height lowers the fuel level and decreasing the
float height raises the fuel level. Float Height Standard: Make sure the area is well-ventilated and
free from any source of flame or sparks; this includes any appliance with a pilot light. OAfter
riding through rain or on muddy roads, the element should be cleaned immediately. O Since

repeated cleaning opens the pores of the foam in the element, replace it with a new one in
accordance with the Periodic Mainte- nance Chart. Because of the danger of highly flammable
liquids, do not use gasoline or low flash-point solvents to clean the tank. When the engine load
varies, this system controls the engine temperature within narrow limits where the engine
operates most efficiently. In this way the engine performs stably in various riding conditions,
and possesses high durability. Change the coolant in accordance with the Periodic Maintenance
Chart see the General Information chapter. Immediately wipe up or wash away any coolant that
spills on the frame, engine or other painted parts. When this accumulation is suspected or
observed, flush the cooling system. If this accumulation is not removed, it will clog up the water
passages and considerably reduce the efficiency of the cooling system. The cap must open at
the specified relief pressure the gauge hand flicks down. O Also, the cap must hold the relief
pressure for at least 6 seconds. Such a shock to this part can damage it. Torque - Cover Bolts:
7. The push rod does not return to its original position once it moves out to take up camshaft
chain slack. Observe all the rules listed below: When removing the tensioner, do not take out
the mounting bolts only halfway. Always pull the chain taut while turning the crankshaft. OThe
sequence numbers are marked on the cap. There are only two symptoms of problems with the
KACR mechanism: compression is not released during starting, compression is released during
running. Valve clearance must be checked when the engine is cold room temperature. This may
cause the shim to pop out at high rpm, causing extensive engine damage. Measure the
clearance with engine cold. Check present shim size. Match clearance in vertical column with
present shim size in horizontal column. Install the shim specified where the lines intersect. This
shim will give the proper clearance. This valve seat cutter is developed to grind the valve for
repair. Therefore the cutter must not be used for other purpose than seat repair. Do not drop or
shock the valve seat cutter, or the diamond particles may fall off. OTurn the holder one turn at a
time while pressing down very lightly. Check the seat after each turn. If not, the piston must be
replaced. To avoid a serious burn, never touch the engine or exhaust pipe during clutch
adjustment. The gap is the amount of friction or steel plate warp. Oil Screen 2. Oil Pump 3.
Clutch Cover Oil Passage 4. Oil Filter 5. Crankshaft 6. Oil Pipe Banjo Bolt 7. Camshafts 8. Drive
Shaft 9. Output Shaft Camshaft Chain Tunnel A normal relief valve keeps the maximum oil
pressure between the specified values. If the banjo bolt is removed while the engine is warm,
hot engine oil If the banjo bolt is removed while the engine is warm, hot engine oil will drain
through the oil passage; Page Specifications 6. Torque - Crankcase Bolts: 9. The maximum
difference in gauge readings is the crankshaft runout. Be sure that all parts are put back in the
correct sequence, facing the proper direction, and that all circlips and washers are properly in
place. O Since the ball and needle bearing are made to extremely close tolerances, the wear
must be judged by feel rather than measurement. This can damage or warp the disc. Place
blocks under the wheel so that the disc does not touch the ground. Take care not to change the
adjustment during the adjusting nut tightening. When replacing a sprocket, inspect the chain.
T5: 5. Check the brake fluid level in the front brake reservoir [A] is more than half full. Open the
bleed valve [A] 2. Apply the brake and hold it [B] 3. If the fluid in the reservoir runs almost out
any time during bleeding operation, the operation must be done over again from the beginning
since air will have entered the line. AWARNING Do not attempt to drive the motorcycle until a
full brake lever or pedal is obtained by pumping the brake lever or pedal until the pads are
against the disc. I Remove the reservoir and its hose from the master cylinder. The air pressure
in the front legs increases as the fork heats up, so the fork action will get stiffer as vehicle
operation progresses. O Remove the retaining ring [A] from the outer tube [B]. O Mount the
front fork outer tube weight on the top of the outer tube by fitting the step of the weight to the
top corner of the outer tube. Special Tool - Fork Outer Tube Weight: O Holding the inner tube by
hand in a vertical position, stroke the outer tube up and down several times and pull it down.
Replace it w i t h a new one if damaged. Excessive bending, followed by subsequent
straightening, can weaken the inner tube. Adjust the compression damping to suit your
preference under special conditions. O Slide up the dust seal. Since damage to the inner tube
damages the oil seal, replace the oil seal whenever the inner tube is repaired or replaced. It
consists of a rear shock absorber, swingarm, tie-rod and rocker arm. To suit to various riding
conditions, the spring preload of the shock absorber can be adjusted or the spring can be
replaced w i t h an optional one KLXD. The frequency for best performance must be based upon
riding conditions and rider ability. This would allow oil and internal parts to explode out of the
reservoir. Mount the circlip [A] in the groove in the gas reservoir. AWARNING If the circlip is not
a certain fit in the groove in the rear shock body, the push rod assembly may come out of the
shock absorber when injecting the nitrogen gas or riding the motorcycle. Before a rear shock
absorber is scrapped, release the nitrogen gas completely. Do not point the valve [A] toward
your face or body. Forcing or tapping on a bolt could damage the bolt, sleeve, and bearing.

OTorque the handlebar clamp bolts. Torque - Handlebar Clamp Bolts: 25 N-m 2. If the handlebar
clamp is correctly installed, there will be no gap [A] at the front and a gap [B] at the rear after
tightening. O Remove the outer races passed into the head pipe, using the head pipe outer race
remover [A], and hammer the head pipe outer race remover to drive it out. If not, the steering
stem bearings may be damaged. O Again back out the stem locknut a fraction of a turn until it
turns lightly. OTurn the stem locknut lightly clockwise until it just becomes hard to turn. Side
Cover Pads R. Side Cover Pad L. Head Light Cover Seal 4. Air Cleaner Case 5. Speedometer
Cable Clamp 6. C Pull off the license light connectors. Condenser N-m Ignition Coil 5. IC Igniter
2. Front Brake Switch 2. Engine Stop Switch 3. Lighting Switch 4. Side Stand Switch 5. Rear
Brake Switch 6. Diode 7. Turn Signal Light Relay 8. Learn and observe all the rules below. OThe
electrical parts should never be struck sharply, as with a hammer, or allowed to fall on a hard
surface. Such a shock to the parts can damage them. Do not touch the spark plug, high tension
coil, or spark plug lead while the engine is running, or you should receive a severe electrical
shock. O Connect an ohmmeter between the coil terminals. OSet the meter to the x 1 Q range,
and read the meter. A tester other than the Kawasaki Hand Tester may show different readings.
Do not use a megger or a meter with a large capacity, or the CDI unit If a meter or gauge is left
upside down or sideways for any length of time, it will malfunction. Engine Stop Switch 2.
Ignition Coil 3. CDI Unit 4. Magneto 5. Ignition Coil 1. Ignition Switch Igniter 6. Neutral Indicator
Light 2. Engine Stop Switch In this model, the headlight does not go on when the ignition switch
and the engine stop switch are first turned on. The headlight comes on after the starter button is
released and stays on until the ignition switch is turned off. Touching the fan before the ignition
switch is turned off could cause injury from the fan blades. Replace the relay. This is to show if
the light bulb has burned out. If the water temperature is high, the warning light flashes even if
the transmission is in gears until water temperature falls. Ignition Switch 4. Interlock Diode Unit
7. Coolant Temperature Warning Light 5. Diode 8. Magneto 3. Coolant Temperature Sensor 6.
Neutral Switch Page Spark Plug Inspection APPENDIX When a plug of the correct heat range is
being usea, the electrodes will stay hot enough to keep all the carbon burned off, but cool
enough to keep from damaging the engine and the plug itself. It is meant simply as a Valve not
seating properly valve bent, worn, or rough guide to assist the troubleshooting for some of
carbon accumulation on the seating surface the more common difficulties. Page Gear Shifting
Faulty APPENDIX Friction plate worn or warped Piston ring worn, broken, or stuck Steel plate
worn or warped Piston seizure, damage Clutch spring broken or weak Cylinder head gasket
leaking Clutch release mechanism trouble Exhaust pipe leaking at cylinder head connection
Clutch hub or housing unevenly worn Crankshaft runout excessive Clutch not disengaging
properly Also, check to see that each cotter pin is in place and in good condition. NOTE OFor
the engine fasteners, check the tightness of them when the engine is cold at room temperature.
The maintenance and repair procedures described in this chapter are only those that are unique
to the KLXG-1 motorcycle. The maintenance free battery is a sealed type, and so cannot be
performed the electrolyte level check and toppinq-up. Therefore, even when the positive plate is
overcharged generating oxygen gas, the negative plate is no fully charged, hence generating no
hydrogen gas. During this time, the Off no air bubbles are coming up from a filler port, tap
electrolyte permeates the special separators and the gas the bottom of the bottle two or three
times. Forcibly prying off the sealing plug to add water is very dangerous. Never do that.
Refreshing charge If an engine will not start, a horn sounds weak, or lamps are dim, it indicates
the battery has been discharged. O Determine the condition of the battery 30 minutes after 0.
Radiator Fan Circuit 1. Radiator Fan Motor 5. Fuse 10 A 2. Fan Switch 6. Battery 3. Radiator 7.
Main Fuse 20 A 4. Fan Relay Diode 1. Ignition Switch 2. Coolant Temperature Warning Light 6.
Neutral Switch 3. Coolant Temperature Sensor 7. Page MEMO Page All rights reserved. Special
tools, gauges, and testers that are necessary when servicing Kawasaki motorcy- cles are
introduced by the Special Tool Manual. Page NOTE This note symbol indicates points of particular interest for more efficient and convenient operation. Indicates a procedural step or work to
be done. Indicates a procedural sub-step or how to do the work of the procedural step it follows.
It also precedes the text of a NOTE. Page Periodic Maintenance Chart The maintenance must be
done in accordance with this chart to keep the motorcycle in good running condition. Page
Torque and Locking Agent The following tables list the tightening torque for the major fasteners
requiring use of a non-permanent locking agent or liquid gasekt. Throttle Cable decelerate side
L-shaped Joint Direction of Travel Be sure to install and fix the L-shaped joint of the decelerate
side, facing 45 degrees to the direction of travel. Page NOTE o The phrase "remove or render
inoperative any device or element of design" has been generally interpreted as follows: 1.
Tampering does not include the temporary or rendering inoperative of devices or elements of
design in order to perform maintenance. Show all Klxe3 Klxr Klx Print page 1 Print document
pages. Cancel Delete. Sign In OR. Don't have an account? Sign up! Restore password. Upload

from disk. Upload from URL. Please write a 2 page 1 page for each chapter chapter summaries
from the attached text book. Please summarize from the text book only. No outside sources.
Discuss your homework for free! Start chat. United Kingdom. I have a Bachelor Degree in
Computer Science with 4 years as a mathematics teacher, â€¦. United States of America. I have
more than 12 years of experience in managing online classes, exams, and quizzes on different
websites like; Connect, McGraw-Hill, and Blackboard. I always provide a guarantee to my clients
for their grades. I am a qualified and experienced Writer, Researcher, Tutor, analyst and
Consultant. K Accounting and Finance. Working on this platform from a couple of time with
exposure of dynamic writing skills gathered with years experience on different other websites. I
am an Academic writer with 10 years of experience. Printed in the United States of America.
This publication is protected by copyright, and permission should be obtained from the
publisher prior to any prohibited reproduction, storage in a retrieval system, or transmission in
any form or by any means, electronic, mechanical, photocopying, recording, or otherwise. Used
by permission. All rights reserved. This edition is authorized for sale only in Canada.
Attributions of third-party content appear on the appropriate page within the text. Unless
otherwise indicated herein, any third party trademarks that may appear in this work are the
property of their respective owners and any references to third party trademarks, logos, or other
trade dress are for demonstrative or descriptive purposes only. Such references are not
intended to imply any sponsorship, endorsement, authorization, or promotion of Pearson
Canada products by the owners of such marks, or any relationship between the owner and
Pearson Canada or its affiliates, authors, licensees, or distributors. If you purchased this book
outside the United States or Canada, you should be aware that it has been imported without the
approval of the publisher or the author. Production management--Textbooks. Render, Barry,
author II. Munson, Chuck, author III. Griffin, Paul, , author IV. He received his B. He learned the
practical side of operations manage- ment as a machinist apprentice at Foringer and Company,
as a production planner for Westinghouse Airbrake, and at General Dynamics, where he worked
in engineering administration. Professor Heizer has co-authored five books and has published
more than 30 articles on a variety of management topics. He has taught operations management
courses in undergraduate, graduate, and executive programs. Quantitative Analysis for
Management, now in its 11th edition, is a leading text in that discipline in the United States and
globally. From to , Dr. Claire Drake Award for Outstanding Scholarship. In , Dr. He also worked
for three years as a financial analyst for Contel Telephone Corporation. Professor Munson
serves as a senior editor for Production and Operations Management, and he serves on the
editorial review board of four other journals. Munson has taught operations management core
and elective courses at the undergraduate, MBA, and Ph. He has also conducted several
teaching workshops at international conferences and for Ph. He received his Ph. Before joining
academia, Dr. Griffin was engaged in the financial services sector for over 20 years and was
most recently the National Director of Operations and Compliance at ING Canada. Before
becoming Associate Dean at Humber, Dr. Griffin was a Professor and taught operations
management, accounting, finance, and marketing. Griffin continues to write for
practitioner-targeted publications and develops a continuous stream of technical manuals,
materials, and courses for both the academic and industrial sectors. Where Are the OM Jobs? F
Simulation What Is Simulation? Step 1. Establishing Probability Distributions Step 2. Setting
Random-Number Intervals Step 4. Generating Random Numbers Step 5. Simulating the
Experiment Welcome to your operations management OM course and to the third Canadian
edition of this textbook. This text presents a state-of-the-art view of the activities of the
operations function from a Canadian perspective. Operations is an exciting and dynamic area of
management that has a profound effect on the productivity of both services and manufacturing.
Indeed, few other activities have so much impact on the quality of your life. The goal of this
book is to present a broad introduction to the field of operations in a realistic, meaningful, and
practical manner. OM includes a blend of subject areas, including accounting, industrial
engineering, management, management science, and statistics. Whether you are pursuing a
career in the operations field or not, you will likely be working with people in operations.
Therefore, having a solid understanding of the role of operations in an organization is of
substantial benefit to you. This text will also help you understand how OM affects society and
your life. Certainly, you will better understand what goes on behind the scenes when you buy a
coffee at Tim Hortons, take a flight from Edmonton to Vancouver, place an order with Amazon.
Although many readers of this book are not OM majors, students studying marketing, finance,
accounting, and MIS will hopefully find the material both interesting and useful as they develop
a fundamental working knowledge of the operations side of the firm. Readers will find examples
of Canadian companies and success stories woven throughout the book with cases drawn from
the manufacturing and service industry taken from both the private and public sectors. The text

describes many Canadian locations and uses Canadian data when available. Readers can follow
the story of the construction of a hockey arena as a recurring case study that touches upon
many aspects of OM in a familiar setting. Operations management is a discipline that
encompasses both the local and the international, with global considerations affecting
everything from location strategies to scheduling and transportation. This third Canadian
edition therefore retains many of the best and most familiar U. This fascinating organization
opened its doorsâ€”and planesâ€”so we could examine leading-edge OM in the airline industry.
These videos, and other video case studies that feature real companies, can be found in MyLab
Operations Management. New Sustainability in the Supply Chain Supplement 5 We have
enhanced the cov- erage of sustainability in this edition with the inclusion of a brand-new
supplement that covers the topics of corporate social responsibility, design and production for
sustainability, and regula- tions and industry standards. Many instructors also encourage
students to develop their own Excel spreadsheet models to tackle OM issues. With this edition
we provide numerous examples at chapter end on how to do so. Expanding and Reordering Our
Set of Homework Problems We believe that a vast selection of quality homework problems,
ranging from easy to challenging denoted by one to four dots , is critical for both instructors
and students. Instructors need a broad selection of problems to choose from for homework,
quizzes, and examsâ€”without reusing the same set from semester to semester. We take pride
in having more problems than any other OM text. We added dozens of new problems this
edition. Further, with the majority of our adopters now using the MyLab Operations
Management learning system in their classes, we have reorganized all the homework
problemsâ€”both those appearing in the printed text and the additional homework problems
that are available in MyLab Operations Managementâ€”by topic heading. We identify all
problems by topic. The list of all problems by topic also appears at the end of each boxed
example as well as in the Rapid Review that closes each chapter. These handy references
should make it easier to assign problems for homework, quizzes, and exams. A rich set of
assignable problems and cases makes the learning experience more complete and
pedagogically sound. Lean Operations In previous editions we sought to explicitly differentiate
the concepts of just-in-time, Lean, and the Toyota Production System in Chapter The chapter
suggests that students view Lean as a comprehensive integrated operations strategy that
sustains competitive advantage and results in increased returns to all stakeholders. Chapter 3.
Chapter Publishing a textbook requires the work of many talented individuals to handle the
specialized tasks of development, photography, graphic design, illustration, editing, and
production, to name only a few. I would like to thank Scott Hardie, Portfolio Manager; and
Jennifer Murray, Content Developer, for her editorial guidance throughout the writing stage. But
most of all, I thank my wife, Suzanne, and my children, Alexandra and Kathleen; my
granddaughter, Kenna; plus Ryan and Robert, family and extended family, friends, and colleagues. These files are available in the Download Center. Operations Management at Hard
Rock Cafe Operations managers throughout the world are producing products daily. What Is
Operations Management? Operations management OM is a discipline that applies to restaurants
like Hard Rock Cafe as well as to factories like Ford and Whirlpool. The techniques of OM apply
throughout the world to virtually all productive enterprises. And the efficient production of
goods and services requires effective application of the concepts, tools, and techniques of OM
that we introduce in this book. As we progress through this text, we will discover how to
manage operations in a changing global economy. An array of informative examples, charts,
text discussions, and pictures illus- trate concepts and provide information. We will see how
operations managers create the goods and services that enrich our lives. In this chapter, we
first define operations management, explaining its heritage and exploring the exciting role
operations managers play in a huge variety of organizations. Then we discuss production and
productivity in both goods- and service-producing firms. This is followed by a discussion of
operations in the service sector and the challenge of managing an effective and efficient
production system. Production is the creation of goods and services. Operations management
OM is the set of activities that creates value in the form of goods and services by transforming
inputs into outputs. Activities creating goods and services take place in all organizations. In
manufacturing firms, the production activities that create goods are usually quite obvious. In
them, we can see the creation of a tangible product such as a Sony TV or a Harley-Davidson
motorcycle. In an organization that does not create a tangible good or product, the production
function may be less obvious. We often call these activities services. The product may take
such forms as the transfer of funds from a savings account to a chequing account, the
transplant of a human organ, the filling of an empty seat on an airplane, or the education of a
student. Regardless of whether the end product is a good or service, the production activities
that go on in the organization are often referred to as operations, or operations management.

Operations management OM Activities that relate to the crea- tion of goods and services
through the transformation of inputs to outputs. Hard Rock Cafe in Orlando, Florida, prepares
over meals each day. Seating more than people, it is one of the largest restaurants in the world.
Organizing to Produce Goods and Services To create goods and services, all organizations
perform three functions see Figure 1. They are:. Marketing, which generates the demand, or at
least takes the order for a product or service nothing happens until there is a sale. The blue
areas are OM activities. Universities, places of worship, and businesses all perform these
functions. Even a volunteer group such as Scouts Canada is organized to perform these three
basic functions. Figure 1. The blue-shaded areas of Figure 1. However, firms seldom create this
value by themselves. Instead, they rely on a variety of suppliers who provide everything from
raw materials to accounting services. These suppliers, when taken together, can be thought of
as a supply chain. A supply chain see Figure 1. As our society becomes more technologically
oriented, we see increasing specialization. Specialized expert knowledge, instant
communication, and cheaper transportation also fos- ter specialization and worldwide supply
chains. It just does not pay for a firm to try to do everything itself. The expertise that comes with
specialization exists up and down the supply chain, adding value at each step. When members
of the supply chain collaborate to achieve high levels of customer satisfaction, we have a
tremendous force for efficiency and competi- tive advantage. Competition in the 21st century is
no longer between companies; it is between supply chains. OM is one of the three major
functions of any organization, and it is integrally related to all the other business functions. All
organizations market sell , finance account , and produce operate , and it is important to know
how the OM activity functions. Therefore, we study how people organize themselves for
productive enterprise. We study OM because we want to know how goods and services are
produced. The produc- tion function is the segment of our society that creates the products and
services we use. We study OM to understand what operations managers do. Regardless of your
job in an organization, you can perform better if you understand what operations managers do.
In addition, understanding OM will help you explore the numerous and lucrative career opportunities in the field. We study OM because it is such a costly part of an organization. A large
percentage of the revenue of most firms is spent in the OM function. Indeed, OM provides a
major opportunity for an organization to improve its profitability and enhance its service to
society. Example 1 considers how a firm might increase its profitability via the production
function. Supply chain A global network of organizations and activities that supplies a firm with
goods and services. Only with collaborations between all members of the supply chain can
efficiency and customer satisfaction be maximized. The supply chain, in general, starts with the
provider of basic raw materials and continues all the way to the final customer at the retail
store. Good operations managers are scarce, and as a result, career opportunities and pay are
excellent. Management has determined that if the firm fails to increase its contribution, its bank
will not make the loan and the equipment cannot be purchased. If the firm cannot purchase the
equipment, the limitations of the old equipment will force Fisher to go out of business and, in
doing so, put its employees out of work and discontinue producing goods and services for its
customers. It may now have a bank willing to lend it additional funds. Example 1 underscores
the importance of an effective operations activity of a firm. Development of increasingly
effective operations is the approach taken by many companies as they face growing global
competition. What Operations Managers Do All good managers perform the basic functions of
the management process. The management process consists of planning, organizing, staffing,
leading, and controlling. Operations man- agers apply this management process to the
decisions they make in the OM function. The 10 major decisions of OM are shown in Table 1.
Successfully addressing each of these decisions requires planning, organizing, staffing,
leading, and controlling. Typical issues relevant to these decisions and the chapter in which
each is discussed are also shown. Management process The application of planning, organizing, staffing, leading, and controlling to the achievement of objectives. An operations manager
must successfully address the 10 decisions around which this text is organized. How does one
get started on a career in operations? The 10 OM decisions identified in Table 1. Competent
business students who know their accounting, statistics, finance, and OM have an opportunity
to assume entry-level positions in all of these areas. As you read this text, identify disciplines
that can assist you in making these decisions, then take courses in those areas. The more
background an OM student has in accounting, statistics, information systems, and
mathematics, the more job opportunities will be available. The following professional
organizations provide various certifications that may enhance your education and be of help in
your career:. Our lives and the OM discipline have been enhanced by the innovations and
contributions of numerous individuals. We now introduce a few of these people, and we provide
a summary of significant events in operations management in Figure 1. Eli Whitney is credited

for the early popularization of interchangeable parts, which was achieved through
standardization and quality control. Through a contract he signed with the. Design of goods and
services What good or service should we offer? How should we design these products?
Process and capacity design What process and what capacity will these products require? What
equipment and technology are necessary for these processes? Location strategy Where should
we put the facility? On what criteria should we base the location decision? Layout strategy How
should we arrange the facility? How large must the facility be to meet our plan? How do we
provide a reasonable work environment? How much can we expect our employees to produce?
Supply chain management Should we make or buy this component? Who should be our
suppliers, and how can we integrate them into our strategy? Current OM emphasis on quality
and supply chain has increased job opportunities in these 10 areas. Plant Manager Division of
Fortune company seeks plant manager for plant located in the Vancouver area. This plant
manufactures loading dock equipment for commercial markets. The candidate must be
experienced in plant management including expertise in production planning, purchasing, and
inventory management. Good written and oral communication skills are a must, along with
excellent application of skills in managing people. Business or I. This is a hands-on job and
excellent opportunity for a team player with good people skills. West coast location. Some
travel required. Quality Manager Several openings exist in our small package processing
facilities in Montreal and Winnipeg for quality managers. These highly visible positions require
extensive use of statistical tools to monitor all aspects of service, timeliness, and workload
measurement. The work involves 1 a combination of hands-on applications and detailed
analysis using databases and spreadsheets, 2 process audits to identify areas for improvement,
and 3 management of implementation of changes. Positions involve night hours and weekends.
Supply Chain Manager and Planner Responsibilities entail negotiating contracts and
establishing long-term relationships with suppliers. We will rely on the selected candidate to
maintain accuracy in the purchasing system, invoices, and product returns. Working knowledge
of MRP, ability to use feedback to master scheduling and suppliers and consolidate orders for
best price and delivery are necessary. Knowledge of Oracle business systems is a plus.
Effective verbal and written communication skills are essential. Process Improvement
Consultants An expanding consulting firm is seeking consultants to design and implement lean
production and cycle time reduction plans in both service and manufacturing processes. Our
firm is currently working with an international bank to improve its back office operations, as
well as with several manufacturing firms. Frederick W. Taylor , known as the father of scientific
management, contributed to personnel selection, planning and scheduling, motion study, and
the now popular field of ergo- nomics. One of his major contributions was his belief that
management should be much more resourceful and aggressive in the improvement of work
methods. Taylor and his colleagues, Henry L. Gantt and Frank and Lillian Gilbreth, were among
the first to systematically seek the best way to produce. Matching employees to the right job.
Providing the proper training. Providing proper work methods and tools. Establishing legitimate
incentives for work to be accomplished. By , Henry Ford and Charles Sorensen combined what
they knew about standardized parts with the quasi-assembly lines of the meatpacking and
mail-order industries and added the revolutionary concept of the assembly line, where men
stood still and material moved. Quality control is another historically significant contribution to
the field of OM. Walter Shewhart combined his knowledge of statistics with the need for quality
control and provided the foundations for statistical sampling in quality control. Edwards
Deming believed, as did Frederick Taylor, that management must do more to improve the work
environ- ment and processes so that quality can be improved. Operations management will
continue to progress with contributions from other disciplines, including industrial engineering
and management science. These disciplines, along with statis- tics, management, and
economics, contribute to improved models and decision making. Innovations from the physical
sciences biology, anatomy, chemistry, and physics have also contributed to advances in OM.
These innovations include new adhesives, faster inte- grated circuits, gamma rays to sanitize
food products, and higher-quality glass for LCD and plasma TVs. Innovation in products and
processes often depends on advances in the physical sciences. Especially important
contributions to OM have come from information technology, which we define as the systematic
processing of data to yield information. Information tech- nologyâ€”with wireless links, internet,
and ecommerceâ€”is reducing costs and accelerating communication. Decisions in operations
management require individuals who are well versed in manage- ment science, in information
technology, and often in one of the biological or physical sciences. In this textbook, we look at
the diverse ways a student can prepare for a career in operations management. Operations in
the Service Sector Manufacturers produce a tangible product, while service products are often
intangible. But many products are a combination of a good and a service, which complicates

the definition of a ser- vice. Even the Canadian government has trouble generating a consistent
definition. Because definitions vary, much of the data and statistics generated about the service
sector are incon- sistent. However, we define services as including repair and maintenance,
government, food and lodging, transportation, insurance, trade, financial, real estate, education,
law, medicine, entertainment, and other professional occupations. We have not yet figured out
how to inventory haircuts or appendectomies. Services are often difficult to standardize,
automate, and make as efficient as we would like because customer interaction demands
uniqueness. In fact, in many cases this uniqueness is what the customer is paying for;
therefore, the oper- ations manager must ensure that the product is designed i. Product
definition may be rigorous, as in the case of an auto insurance policy, but inconsistent because
policyholders change cars and pol- icies mature. The activities of the operations function are
often very similar for both goods and services. For instance, both goods and services must
have quality standards established, and both must be designed and processed on a schedule in
a facility where human resources are employed. Having made the distinction between goods
and services, we should point out that, in many cases, the distinction is not clear-cut. In reality,
almost all services and almost all goods are a mixture of a service and a tangible product. Even
services such as consulting may require a tangible report. Similarly, the sale of most goods
includes a service. For instance, many prod- ucts have the service components of financing and
delivery e. Many also require after-sale training and maintenance e. Human resource activities,
logistics, accounting, training, field service, and repair are all service activities, but they take
place within a manufac- turing organization. Counselling may be one of the exceptions. Until
about , many Canadians were employed in agriculture. Increased agricultural productivity
allowed peo- ple to leave the farm and seek employment in the city. Similarly, manufacturing
employment has decreased in North America in the past 30 years. The Canadian market tends
to follow U. The changes in U. Although the number of people employed in manufacturing has
decreased since , each person is now producing almost 20 times more than in The huge
productivity increases in. Services Economic activities that typically produce an intangible
product such as education, entertain- ment, lodging, government, financial, and health services.
Consequently, much of the world can now enjoy the pleasures of education, health services,
entertainment, and myriad other things that we call services. Examples of firms and percentage
of employment in the Canadian service sector are shown in Table 1. The table also provides
employment percentages for the nonservice sectors of manufacturing, construction, utilities,
agriculture, and mining on the bottom five lines. Operations managers in the maintenance
facility of an airline are very. Service sector The segment of the economy that includes trade,
financial, lodging, education, legal, medical, and other professional occupations. Bureau of
Labor Statistics. However, the accommodation and food services sectors followed by the arts,
recreation, and entertainment sectors offer the lowest average weekly pay levels in Canada.
New Challenges in Operations Management Operations managers work in an exciting and
dynamic environment that is the result of a variety of challenging forces, from globalization of
world trade to the transfer of ideas, products, and money at electronic speeds. Similarly,
resources in the form of capital, materials, talent, and labour are also now global. As a result,
countries throughout the world are contributing to globalization as they vie for economic
growth. Operations managers are rapidly seeking creative designs, efficient production, and
high-quality goods via international collaboration. And because suppliers may be able to
contribute unique expertise, oper- ations managers are outsourcing and building long-term
partnerships with critical players in the supply chain. This means design- ing green products
and packaging that minimize resource use, can be recycled or reused, and are generally
environmentally friendly. OM is answering with new management structures, enhanced
collaboration, digital tech- nology, and creative alliances that are more responsive and effective.
In a world where consumers are increas- ingly aware of innovation and options, substantial
pressure is placed on firms to respond in a creative way. And OM must rapidly respond with
product designs and flexible production processes that cater to the individual whims of
consumers. The goal is to produce customized products, whenever and wherever needed. Lean
can be thought of as the driving force in a well-run operation, where the customer is satisfied,
employees are respected, and waste does not exist. The theme of this text is to build
organizations that are more efficient, where management creates enriched jobs that help
employees engage in continuous improve- ment and where goods and services are produced
and delivered when and where the customer desires them. These ideas are captured in the
phrase Lean. The Productivity Challenge The creation of goods and services requires changing
resources into goods and services. The more efficiently we make this change, the more
productive we are and the more value is added to the good or service provided. Productivity is
the ratio of outputs goods and services divided by the inputs resources, such as labour and

capital see Figure 1. Improving productivity means improv- ing efficiency. Efficiency means
doing the job wellâ€”with a minimum of resources and waste. Note the distinction between
being efficient, which implies doing the job well, and being effec- tive, which means doing the
right thing. A job well doneâ€”say, by applying the 10 decisions of operations
managementâ€”helps us be efficient; developing and using the correct strategy helps us be
effective. Productivity The ratio of outputs goods and services divided by one or more inputs
such as labour, capital, or management. One of the reasons OM is such an exciting discipline is
that an operations manager is confronted with ever-changing issues, from technology, to global
supply chains, to sustainability. This improvement can be achieved in two ways: reducing
inputs while keeping output con- stant, or increasing output while keeping inputs constant.
Both represent an improvement in productivity. In an economic sense, inputs are labour,
capital, and management, which are inte- grated into a production system. Management creates
this production system, which provides the conversion of inputs to outputs. Outputs are goods
and services, including such diverse items as guns, butter, education, improved judicial
systems, and ski resorts. Production is the making of goods and services. High production may
imply only that more people are working and that employment levels are high low
unemployment , but it does not imply high productivity. Only through increases in productivity
can the standard of living improve. Moreover, only through increases in productivity can labour,
capital, and management receive additional payments. If returns to labour, capital, or
management are increased without increased productivity, prices rise. On the other hand,
downward pressure is placed on prices when productivity increases, because more is being
produced with the same resources. Since , labour productivity in Canada has experienced an
annual rate of growth averaging approximately 1. An increase of one percentage point in this
performance would almost double the annual growth rate to 2. Such a growth rate in labour
productivity would mean that the average level of labour productivity in Canada would double
every 32 years, not every 58 years as it will with a 1. Productivity is a significant issue for the
world and one that the operations manager is uniquely qualified to address. The measurement
of productivity can be quite direct. Such is the case when productivity is measured by
labour-hours per tonne of a specific type of steel. Although labour-hours are a common
measure of input, other measures such as capital dollars invested , materials tonnes of ore , or
energy kilowatts of electricity can be used. It also evaluates customer satisfaction and sends
signals to manag- ers controlling the inputs and transformation process. The use of just one
resource input to measure productivity, as shown in Equation , is known as single-factor
productivity. However, a broader view of productivity is multifac- tor productivity, which
includes all inputs e. Multifactor productivity is also known as total factor productivity.
Multifactor productivity is calculated by combining the input units as shown here:. To aid in the
computation of multifactor productivity, the individual inputs the denominator can be expressed
in dollars and summed as shown in Example 2. Single-factor productivity Indicates the ratio of
the goods and services produced outputs to one resource input. Multifactor productivity
Indicates the ratio of the goods and services produced outputs to many or all resources inputs.
This sliced 8 seconds off the transaction time at the cash register. The scoop was too small.
Redesign of the scoop provided the proper amount in one motion and cut 14 seconds off the
average time of one minute. Third were new espresso machines; with the push of a button, the
machines grind coffee beans and brew. The savings: about 12 seconds per espresso shot. In
the service industry, a 4. Collins processes and closes on eight titles each day. The new
computerized title-search system will allow the processing of 14 titles per day. Use of
productivity measures aids managers in determining how well they are doing. But results from
the two measures can be expected to vary. If labour productivity growth is entirely the result of
capital spending, measuring just labour distorts the results. Multifactor productivity is usually
better but more complicated. Labour productivity is the more popular measure. The
multifactor-productivity measures provide better information about the trade-offs among
factors, but substantial measurement problems remain. Some of these measurement problems
are:. Quality may change while the quantity of inputs and outputs remains constant. Both are
TVs, but few people would deny that the quality has improved. The unit of measureâ€”a TVâ€”is
the same, but the quality has changed. External elements may cause an increase or a decrease
in productivity for which the system under study may not be directly responsible. Precise units
of measure may be lacking. Not all automobiles require the same inputs: Some cars are
subcompacts; others are Turbo Porsches. Productivity measurement is particularly difficult in
the service sector, where the end prod- uct can be hard to define. For example, economic
statistics ignore the quality of your haircut, the outcome of a court case, or service at a retail
store. In some cases, adjustments are made for the quality of the product sold but not for the
quality of the sales presentation or the advantage of a broader product selection. Productivity

measurements require specific inputs and outputs, but a free economy is producing
worthâ€”what people wantâ€”which includes con- venience, speed, and safety. Traditional
measures of outputs may be a very poor measure of these other measures of worth. These
three factors are critical to improved productivity. They represent the broad areas in which
managers can take action to improve productivity. LABOUR Improvement in the contribution of
labour to productivity is the result of a healthier, better-educated, and better-nourished labour
force. Some increase may also be attributed to a shorter work week. Three key variables for
improved labour productivity are:. Basic education appropriate for an effective labour force.
Diet of the labour force. Social overhead that makes labour available, such as transportation
and sanitation. Productivity variables The three factors critical to pro- ductivity
improvementâ€”labour, capital and management. Labour productivity has increased from 0. The
change is 0. Multifactor productivity has increased from 0. This change is 0. However, the
multifactor measure provides a better picture of the increase because it includes all the costs
connected with the increase in output. Infrastructure that yields clean drinking water and
sanitation is also an opportunity for improved productivity, as well as an opportunity for better
health, in much of the world. In developed nations, the challenge becomes maintaining and
enhancing the skills of labour in the midst of rapidly expanding technology and knowledge.
Recent data suggest that the average American year-old knows significantly less mathematics
than the average Japanese person of the same age, and about half cannot answer the questions
in Figure 1. Overcoming shortcomings in the quality of labour while other countries have a
better labour force is a major challenge. Perhaps improvements can be found not only through
increasing competence of labour but also via better utilized labour with a stronger commitment.
Training, motivation, team building, and the human resource strategies discussed in Chapter
10, as well as improved education, may be among the many techniques that will contribute to
increased labour productivity. Improvements in labour productivity are possible; however, they
can be expected to be increasingly difficult and expensive. Capital investment provides those
tools. Capital investment has increased in Canada most years except during a few very severe
recession peri- ods. Accumulated capital investment has increased in Canada at a compound
annual growth rate of 4. Inflation and taxes increase the cost of capital, making capital
investment increasingly expen- sive. When the capital invested per employee drops, we can
expect a drop in productivity. Using labour rather than capital may reduce unemployment in the
short run, but it also makes econ- omies less productive and therefore lowers wages in the long
run. Capital investment is often necessary but seldom sufficient in the battle for increased
productivity. The trade-off between capital and labour is continually in flux. Managers adjust
their investment plans to changes in capital cost. Management is responsible for ensuring that
labour and capital are effectively used to increase productivity. Management accounts for over
half of the annual increase in productivity. This increase includes improvements made through
the use of knowledge and the application of technology. Using knowledge and technology is
critical in postindustrial societies. Consequently, postin- dustrial societies are also known as
knowledge societies. A knowledge society is one in which much of the labour force has
migrated from manual work to technical and information-pro- cessing tasks requiring ongoing
education. The required education and training are important high-cost items that are the
responsibility of operations managers as they build organizations and workforces. The
expanding knowledge base of contemporary society requires that managers use technology
and knowledge effectively. Knowledge society A society in which much of the labour force has
migrated from manual work to work based on knowledge. More effective use of capital also
contributes to productivity. It falls to the operations man- ager, as a productivity catalyst, to
select the best new capital investments as well as to improve the productivity of existing
investments. The productivity challenge is difficult. A country cannot be a world-class
competitor with second-class inputs. Poorly educated labour, inadequate capital, and dated
technology are sec- ond-class inputs. High productivity and high-quality outputs require
high-quality inputs, includ- ing good operations managers. The traditional analytical framework
of economic theory is based primarily on goods-producing activities. Consequently, most
published economic data relate to goods production. But the data do indicate that, as our
contemporary service economy has increased in size, we have had slower growth in
productivity. Productivity of the service sector has proven difficult to improve because service
sector work is:. Typically labour intensive e. Frequently focused on unique individual attributes
or desires e. Often an intellectual task performed by professionals e. Often difficult to
mechanize and automate e. Often difficult to evaluate for quality e. The effective use of capital
often means finding the proper trade-off between investment in capital assets automation, left
and human assets a manual process, right. While there are risks connected with any
investment, the cost of capital and physical investments is fairly clear-cut, but the cost of

employees has many hidden costs, including fringe benefits, social insurance, and legal
constraints on hiring, employment, and termination. Siemens, the multibillion-dollar German
conglomer- ate, has long been known for its apprentice programs in its home country. Because
education is often the key to efficient operations in a technological society, Siemens has spread
its apprentice-training programs to its international plants. These programs are laying the
foundation for the highly skilled workforce that is essential for global competitiveness. The
more intellectual and personal the task, the more difficult it is to achieve increases in productivity. Low-productivity improvement in the service sector is also attributable to the growth
of low-productivity activities in the service sector. These include activities not previously a part
of the measured economy, such as child care, food preparation, house cleaning, and laundry
service. These activities have moved out of the home and into the measured economy as more
and more women have joined the workforce. Inclusion of these activities has probably resulted
in lower measured productivity for the service sector, although, in fact, actual productivity has
probably increased because these activities are now more efficiently produced than previously.
However, in spite of the difficulty of improving productivity in the service sector, improvements are being made, and there are a multitude of ways to make these improvements. Indeed,
what can be done when management pays attention to how work actually gets done is
astonishing! Although the evidence indicates that all industrialized countries have the same
problem with service productivity, the United States remains the world leader in overall
productivity and ser- vice productivity. Retailing is twice as productive in the United States as in
Japan, where laws protect shopkeepers from discount chains. The U. Ethics, Social
Responsibility, and Sustainability Operations managers are subjected to constant changes and
challenges. The systems they build to convert resources into goods and services are complex.
The physical and social environments change, as do laws and values. These changes present a
variety of challenges that come from the conflicting perspectives of stakeholders such as
customers, distributors, suppliers, owners, lenders, and employees. These stakeholders, as
well as government agencies at various levels, require constant monitoring and thoughtful
responses. Identifying ethical and socially responsible responses while building productive
systems is not always clear-cut. Among the many ethical challenges facing operations
managers are:. Founded in by Glenn Bell, Taco Bell seeks compet- itive advantage via low cost.
Like many other services, Taco Bell relies on its operations management to improve
productivity and reduce cost. Its menu and meals are designed to be easy to pre- pare. Taco
Bell has shifted a substantial portion of food preparation to suppliers who can perform food
processing more efficiently than a stand-alone restaurant. Ground beef is precooked prior to
arrival and then reheated, as are many dishes that arrive in plastic boil bags for easy sanitary
reheating. Similarly, tortillas arrive already fried and onions arrive prediced. Efficient layout and
automa- tion has cut to eight seconds the time needed to prepare tacos and burritos and has
cut time in the drive-through lines by one minute. These advances have been combined with
training and empowerment to increase the span of management from one supervisor for five
restaurants to one supervisor for 30 or more. The result is a store that can handle twice the
volume with half the labour. In , Taco Bell completed the rollout of its new Grill- to-Order
kitchens by installing water- and energy-saving grills that conserve over a billion litres of water
and million kWh of electricity each year. Hueter and W. Swart, Interfaces Januaryâ€”February :
75â€” Managers must do all of this in an ethical and socially responsible way while meeting the
demands of the marketplace. The organization will use fewer resources, the employees will be
committed, the market will be satisfied, and the ethical climate will be enhanced. Throughout
this text, we note ways in which operations managers can take ethical and socially responsible
actions while successfully addressing these challenges of the market. We also conclude each
chapter with an Ethical Dilemma exercise. The operations function creates goods and services.
Much of the progress of oper- ations management has been made in the 20th century, but since
the beginning of time, humankind has been attempting to improve its material well-being.
Operations managers are key players in the battle to improve productivity. As societies become
increasingly affluent, more of their resources are devoted to services. In Canada, more than
three-quarters of the workforce is employed in the service sector. Productivity improvements
are difficult to achieve, but operations managers are the primary vehicle for making
improvements. The standard response is to perform an audit and then enhance controls so it
does not happen again. In one such case, a year-old. Was the decision to hire the year-old
ethical? Was the decision to terminate the year-old ethical? In operations management,
balancing the interests of the various stakeholders associated with a company can be
challenging at the best of times. To add to the challenge, progressive organizations are now
placing the needs of society high on the priority list and have de- clared their corporate social
responsibility. Automotive parts manufacturer Magna International is an example of one of

these companies. Magna has publicly stated that it is committed to supporting the basic fabric
of society through a number of programs, volunteer work, and charitable activities. This constitution strikes a balance between employees, investors,. Why should one study operations
management? Identify four people who have contributed to the theory and. Briefly describe the
contributions of the four individuals identi-. Prepare a chart sim- ilar to Figure 1. Answer
Question 4 for some other organization, perhaps an. What are the three basic functions of a
firm? Name the 10 decision areas of operations management. Canada, and indeed much of the
world, has been described as a knowledge society. How does this affect productivity measurement and the comparison of productivity between Canada and other countries? Mass
customization and rapid product development were iden- tified as current trends in modern
manufacturing operations. What is the relationship, if any, between these trends? Can you cite
any examples? Productivity can be measured in a variety of ways, such as by labour, capital,
energy, material usage, and so on. At Modern Lumber, Inc. He currently purchases logs per day,
and each log requires three labour-hours to process. If this is the case, he can increase his
production to crates per logs. His labour-hours will increase by eight hours per day. What will
be the impact on productivity measured in crates per labour-hour if the buyer is hired? Using
current productivity 0. Art Binley has decided to look at his productivity from a multi- factor
total factor productivity perspective refer to Solved Problem 1. To do so, he has determined his
labour, capital, energy, and material usage and decided to use dollars as the com- mon
denominator. His total labour-hours are now per day and. That is, 0. John and his three
employees invest a total of 40 hours per day making boxes. If they can increase the rate to
boxes per day, what will be their new productivity? On a recent day, valves were pro- duced
during an eight-hour shift. What is the new labour productivity per labour-hour? To accomplish
this, each labourer at the Saskatoon plant will work hours per month. If the labour pro- ductivity
at the plant is 0. She is currently working a total of five hours per day to produce care packages.
With recent increases in his costs, he has a newfound interest in efficiency. Eric is interested in
determining the productivity of his organization. He has the following data representing a month
from last year and an equivalent month this year:. Show the productivity percentage change for
each category, and then determine the improvement for labour-hours, the typical stand- ard for
comparison. Upton makes tires per day with the following resources:. You have the following
data to work with:. The manager, Peter Cunningham, is interested in obtaining a measure of
overall performance. You have assembled the follow- ing data. Resource inputs were: labour, 10
hours; suspension and engine modification kits; and energy, kilowatt-hours. What do you tell
Cunningham? Due to increased demand, plant managers have decided to operate three
eight-hour shifts instead. On far too many occasions, customers have not been able to
purchase the bread of their choice. Because of the size of the store, no new ovens can be
added. At a staff meeting, one employee suggested ways to load the ovens differently so that
more loaves of bread can be baked at one time. This new process will require that the ovens be
loaded by hand, requiring additional manpower. This is the only thing to be changed. If the
bakery makes loaves per month with a labour productivity of 2. Hint: Each employee works
hours per month. Marjatta Viitasalo can also improve the yield by purchasing a new blender.
The new blender will mean an increase in her investment. Which is the better decision? What
will be the percent increase or decrease? The labour productivity at this plant is known to have
been 0. The job shop employs eight workers. During the first week of March, each worker
worked 45 hours. Together, they produced a batch of garments. What was the labour
productivity, in dollars per labour-hour, at this job shop during the first week of March? National
Air Express is a competitive air-express firm with offices around the country. Mohammed
Chaudry, the Ottawa station manager, is preparing his quarterly budget report, which will be
presented at the Eastern regional meeting next week. He is very concerned about adding capital
expense to the operation when busi- ness has not increased appreciably. This has been the
worst first quarter he can remember, with snowstorms, freezing rain, and bitter cold. He has
asked Martha Lewis, field services supervisor, to help him review the available data and offer
possible solutions. Service Methods National Air offers door-to-door overnight air-express
delivery within Canada. Chaudry and Lewis manage a fleet of 24 trucks to handle freight in the
Ottawa area. Routes are assigned by area, usu- ally delineated by postal codes, major streets,
or key geographical features, such as the Ottawa River. Pickups are generally handled between
p. Driver routes are a combination of regularly scheduled daily stops and pickups that the
customer calls in as needed. These call-in pickups are dispatched by radio to the driver. Most
call-in customers want as late a pickup as possible, just before closing usually at p. When the
driver arrives at each pickup location, he or she pro- vides supplies as necessary an envelope
or box if requested and must receive a completed air waybill for each package. Because the
industry is extremely competitive, a professional, courteous driver is essential to retaining

customers. Therefore, Chaudry has always been concerned that drivers not rush a customer to
complete his or her package and paperwork. Although, on average, drivers are not handling any
more business, they are unable on some days to arrive at each location on time. The company
has established itself as the low-cost operator in the industry but has at the same time
committed itself to offering quality service and value for its customers. Are there alternatives
that might be more effective? What, if anything, can be done to reduce the daily variability in.
How should package pickup performance be measured? Are standards useful in an
environment that is affected by the weather, traffic, and other random variables? Are other
compa- nies having similar problems? Helms, University of Tennessee at Chattanooga.
Reprinted by permission. Operations are the focus of the firmâ€”from designing products for
new markets, to meeting changing consumer preferences, to adjust- ing to rising commodity
costs, to subtle issues involving flavours and preservativesâ€”OM is under constant cost, time,
quality, and market pressure. Here is a look at how the 10 decisions of OM are applied at this
food processor. In the food industry, product development kitchens experiment with new
products, submit them to focus groups, and perform test marketing. Once the product
specifications have been set, processes capable of meeting those specifications and the
necessary quality standards are created. At Frito-Lay, quality begins at the farm, with onsite
inspection of the potatoes used in Ruffles and the corn used in Fritos. Quality continues
throughout the manufacturing process, with visual inspections and with statistical process
control of prod- uct variables such as oil, moisture, seasoning, salt, thickness, and weight.
Additional quality evaluations are conducted throughout shipment, receipt, production,
packaging, and delivery. The production process at Frito-Lay is designed for large vol- umes
and small variety, using expensive special-purpose equip- ment, and with swift movement of
material through the facility. Sanitary issues and nec- essarily fast processing of products put a
premium on an efficient layout. Production lines are designed for balanced throughput and high
utilization. Cross-trained workers, who handle a variety of pro- duction lines, have promotion
paths identified for their particular skill set. The company rewards employees with medical,
retire- ment, and education plans. Its turnover is very low. The supply chain is integral to
success in the food industry; vendors must be chosen with great care. Moreover, the finished
food product is highly dependent on perishable raw materials. Consequently, the supply chain
brings raw material potatoes, corn, etc. For instance, potatoes are picked in St. Augustine,
Florida, unloaded at the Orlando plant, processed, packaged, and shipped from the plant, all in
under 12 hours. The requirement for fresh product requires on-time, just-in-time deliveries
combined with both low raw material and finished goods inventories. The continuous-flow
nature of the specialized equipment in the produc- tion process permits little work-in-process
inventory. This means that there are four shifts of employees each week. Tight scheduling to
ensure the proper mix of fresh finished goods on automated equipment requires reliable
systems and effec- tive maintenance. Downtime is very costly and can lead to late deliveries,
making maintenance a high priority. How are the 10 decisions of OM different when applied by
the operations manager of a production process such as Frito-Lay versus a service
organization such as Hard Rock Cafe? See the Hard Rock Cafe video case below. Hard Rock
moved its world headquarters to Orlando, Florida, in and has expanded to more than 40
locations throughout the United States, serving over meals each day. Hard Rock chefs are
modifying the menu from classic Americanâ€”burgers and chicken wingsâ€”to include. Just as
taste in music changes over time, so does Hard Rock Cafe, with new menus, layouts,
memorabilia, services, and strategies. The cafe employs about people. Most are employed in the
restaurant, but some work in the retail shop. Cafe employees include kitchen. Hard Rock
employees are not only competent in their job skills but are also passionate about music and
have engaging personalities. Cafe staff is scheduled down to minute intervals to meet seasonal
and daily demand changes in the tourist environment of Orlando. Surveys are done on a regular
basis to evaluate quality of food and service at the cafe. Scores are rated on a 1 to 7 scale, and
if the score is not a 7, the food or service is considered a failure. Hard Rock is adding a new
emphasis on live music and is rede- signing its restaurants to accommodate the changing
tastes. In keeping with the times, Hard Rock also maintains a website, Company Profile that
opens this chapter, and the case itself, identify how each of the 10 decisions of operations
management is applied at Hard Rock Cafe. How are the 10 decisions of OM different when
applied to the operations manager of a service operation such as Hard Rock versus an
automobile company such as Ford Motor Company? All organizations perform three functions
to create goods and services: 1. Marketing, which generates demand 2. We study OM for four
reasons: 1. To learn how people organize themselves for productive enterprise 2. To learn how
goods and services are produced 3. To understand what operations managers do 4. Because
OM is a costly part of an organization. Ten major decisions are required of operations

managers:. Design of goods and services 2. Managing quality 3. Process strategy 4. Location
strategy 5. Layout strategy 6. Human resources 7. Supply chain management 8. Inventory
management 9. Scheduling Operations managers possess job titles such as plant manager,
quality manager, process-improvement consultant, and operations analyst. Early concepts â€”
â€”Labour specialization Smith, Babbage , standardized parts Whitney. Scientific management
â€” â€”Gantt charts Gantt , motion and time studies Gilbreth , process analysis Taylor , queuing
theory Erlang. Lean production â€” â€”Just-in-time, computer-aided design, electronic data
interchange, total quality management, Baldrige Award, empowerment, kanbans. Globalization
era â€” â€”Global supply chains, growth of trans- national organizations, instant
communications, sustainability, ethics in a global work force, logistics and shipping. Almost all
services and almost all goods are a mixture of a service and a tangible product. Services now
constitute the largest economic sector in postindustrial so- cieties. The huge productivity
increases in agriculture and manufacturing have allowed more of our economic resources to be
devoted to services. Many service jobs pay very well. High production means producing many
units, while high productivity means producing units efficiently. Only through increases in
productivity can the standard of living of a coun- try improve. Also called total factor
productivity. Measurement problems with productivity include: 1 the quality may change, 2
external elements may interfere, and 3 precise units of measure may be lacking. LO1
Productivity increases when: a inputs increase while outputs remain the same. LO2 Services
often: a are tangible. LO3 Productivity: a can use many factors as the numerator. LO5
Multifactor productivity: a remains constant. Most of these questions can be found in MyLab
Operations Management. Kawasaki Heavy Industries Japan Forward fuselage, fixed sections of
wing, landing gear wheel well. State-of-the-art composite sections of the are built around the
world and shipped to Boeing for final assembly. Since the early s, nearly 3 billion people in
developing countries have overcome the cultural, religious, ethnic, and political barriers that
constrain productivity and are now players on the global eco- nomic stage. As these barriers
disappear, simultaneous advances are being made in technology, reliable shipping, and cheap
communication. The unsurprising result is the growth of world trade see Figure 2. This means
increasing economic integration and interdependence of countriesâ€”in a word, globalization.
In response, organizations are hastily extending their operations globally with innovative
strategies. For instance:. Globalization means that domestic production and exporting may no
longer be a viable business model; local production and exporting no longer guarantee success
or even survival. There are new standards of global competitiveness that impact quality, variety,
customiza- tion, convenience, timeliness, and cost. Complexity, risk, and competition are
intensified; companies must carefully account for them. We have identified six reasons why
domestic business operations decide to change to some form of international operation.
Reduce costs labour, taxes, tariffs, etc. Improve the supply chain. Provide better goods and
services. Understand markets. Learn to improve operations. Attract and retain global talent.
Foreign locations with lower wages can help lower both direct and indirect costs. Opportunities
to cut the cost of taxes and tariffs also encourage foreign operations. In Mexico, the creation of
maquiladoras free-trade zones allows manufacturers to cut their costs of taxation by paying
only on the value added by Mexican workers. Shifting low-skilled jobs to another country has
several potential advantages. First, and most obviously, the firm may reduce costs. Second,
moving the lower-skilled jobs to a lower-cost location frees higher-cost workers for more
valuable tasks. Third, reducing wage costs allows the savings to be invested in improved
products and facilities and the retraining of existing workers, if necessary at the home location.
Trade agreements have also helped reduce tariffs and thereby reduce the cost of operating
facilities in foreign countries. Another trading group is the European Union EU. Maquiladoras
Mexican factories located along the U. World Trade Organization WTO An international
organization that promotes world trade by lowering barriers to the free flow of goods across
borders. Not all have adopted the euro. Fred Flintstone is not from Bedrock. He is actually from
Manila, capital of the Philippines. With their competitive advantage of English as an official
language and a strong familiarity with North American culture, animation companies in Manila
now employ more than people. Major studios like Disney, Marvel, Warner Brothers, and
Hanna-Barbera send storyboardsâ€”cartoon action outlinesâ€”and voice tracks to the
Philippines. Artists there draw, paint, and film about 20 sketches for a minute episode.
Everything from recycling standards to automobile bumpers to hormone-free farm products
must meet EU standards, complicating international trade. These resources may be expertise,
labour, or raw material. For example, a trend is evident in which precious metals companies are
relocating to the mining regions of northern Ontario. Auto-styling studios from throughout the
world are migrating to the auto Mecca of southern California to ensure the necessary expertise
in contemporary auto design. Similarly, world athletic shoe production has migrated from South

Korea to Guangzhou, China: this loca- tion takes advantage of the low-cost labour and
production competence in a city where 40 people work making athletic shoes for the world. We
need an ever better understanding of differences in culture and of the way business is handled
in different countries. Improved understanding as the result of a local presence per- mits firms
to customize products and services to meet unique cultural needs in foreign markets.
Customers who purchase goods and services from Canadian firms are increasingly located in
foreign countries. Providing them with quick and adequate service is often improved by locating
facilities in their home countries. Europe led the way with cell phone innovations, and now the
Japanese lead with the latest cell phone fads. Knowledge of these markets helps firms not only
under- stand where the market is going but also diversify their customer base, add production
flexibil- ity, and smooth the business cycle. Another reason to go into foreign markets is the
opportunity to expand the life cycle i. While some products in. It is active in contracting suitable
vendors as part of outsourcing key voice-based projects for its satellite TV, Bell Mobility, Solo
Mobility, and internet divisions. India is the beneficiary of these outsourced contracts, and the
projects include inbound customer contact. Bell remains watchful for outsourcing partners with
strong competen- cies in managing this type of front-end work. Resourceful organizations, such
as Bell Canada and these law firms, use a global perspective to become more efficient, which
allows them to develop new products, retrain employees, and invest in new plant and
equipment. Firms serve themselves and their customers well when they remain open to the free
flow of ideas. For example, General Motors found that it could improve operations by jointly
building and running, with the Japanese, an auto assembly plant in San Jose, California. This
strategy allowed GM to contribute its capital and knowledge of North American labour and
environmental laws while the Japanese contributed production and inven- tory ideas. Similarly,
operations managers have improved equipment and layout by learning from the ergonomic
competence of the Scandinavians. They need people in all functional areas and areas of
expertise worldwide. Global firms can recruit and retain good employees because they provide
both greater growth oppor- tunities and insulation against unemployment during times of
economic downturn. During eco- nomic downturns in one country or continent, a global firm
has the means to relocate unneeded personnel to more prosperous locations. So, to recap,
successfully achieving a competitive advantage in our shrinking world means maximizing all of
the possible opportunities, from tangible to intangible, that international oper- ations can offer.
Cultural and Ethical Issues While there are great forces driving firms towards globalization,
many challenges remain. One of these challenges is reconciling differences in social and
cultural behaviour. With issues rang- ing from bribery, to child labour, to the environment,
managers sometimes do not know how to respond when operating in a different culture. It is not
by chance that there are fewer female managers in the Middle East than in India. In the last
decade, changes in international laws, agreements, and codes of conduct have been applied to
define ethical behaviour among managers around the world. The WTO, for example, helps to
make uniform the protection of both governments and industries from foreign firms that engage
in unethical conduct. Even on issues where significant differences between cultures exist, as in
the area of bribery or the protection of intellectual property, global uniformity is slowly being
accepted by most nations. A worldwide strategy places added burdens on operations
management. Because of regional differences, designers and manufacturers must adapt their
products to suit their various markets. A common example of the market differences involves
automobiles and the need to place the driver on either the right or the left due to the local
roadways and infrastructure. In spite of cultural and ethical differences, we live in a period of
extraordinary mobility of capital, information, goods, and even people. We can expect this to
continue. The financial sec- tor, the telecommunications sector, and the logistics infrastructure
of the world are healthy insti- tutions that foster efficient and effective use of capital,
information, and goods. Globalization, with all its opportunities and risks, is here and will
continue. It must be embraced as managers develop their missions and strategies. Developing
Missions and Strategies An effective operations management effort must have a mission so it
knows where it is going and a strategy so it knows how to get there. This is the case for a small
domestic organization as well as a large international organization. Mission statements provide
boundaries and focus for organizations and the concept around which the firm can rally.
Developing a good strategy is difficult, but it is much easier if the mission has been well
defined. Figure 2. Then within that function, lower-level supporting missions are established for
the OM functions. Each functional area has a strategy for achieving its mission and for helping
the organization reach the overall mission. These strategies exploit opportunities and strengths,
neutralize threats, and avoid weaknesses. In the following sections, we will describe how
strategies are developed and implemented. Firms achieve missions in three conceptual ways: 1
differentiation, 2 cost leadership, and 3 response. This means operations managers are called

on to deliver goods and services that are 1 better, or at least different, 2 cheaper, and 3 more
responsive. Operations managers trans- late these strategic concepts into tangible tasks to be
accomplished. Any one or combination of. Proud of our traditions and confident in meeting
future challenges, we commit to preserve the peace, uphold the law and provide quality service
in partnership with our communities. Arnold Palmer Hospital for Children provides state of the
art, family-centered healthcare focused on restoring the joy of childhood in an environment of
compassion, healing and hope. Reprinted with permission. For example, Hunter Fan has
differentiated itself as a premier maker of quality ceiling fans that lower heating and cooling
costs for its customers. Nucor Steel, on the other hand, satisfies customers by being the
lowest-cost steel producer in the world. Clearly, strategies differ. And each strategy puts
different demands on operations manage- ment. Achieving Competitive Advantage Through
Operations Each of the three strategies provides an opportunity for operations managers to
achieve com- petitive advantage. Competitive advantage implies the creation of a system that
has a unique advantage over competitors. The idea is to create customer value in an efficient
and sustainable. Process design To determine, design, and produce the production process
and equipment that will be compatible with low-cost product, high quality, and a good quality of
work life at economical cost. Location To locate, design, and build efficient and economical
facilities that will yield high value to the company, its employees, and the community. Product
design To design and produce products and services with outstanding quality and inherent
customer value. Quality management To attain the exceptional value that is consistent with our
company mission and marketing objectives by close attention to design, procurement,
production, and field service opportunities. Layout design To achieve, through skill,
imagination, and resourcefulness in layout and work methods, production effectiveness and
efficiency while supporting a high quality of work life. Human resources To provide a good
quality of work life, with well-designed, safe, rewarding jobs, stable employment, and equitable
pay, in exchange for outstanding individual contribution from employees at all levels. Supply
chain management To collaborate with suppliers to develop innovative products from stable,
effective, and efficient sources of supply. Inventory To achieve low investment in inventory
consistent with high customer service levels and high facility utilization. Scheduling To achieve
high levels of throughput and timely customer delivery through effective scheduling.
Maintenance To achieve high utilization of facilities and equipment by effective preventive
maintenance and prompt repair of facilities and equipment. Pure forms of these strategies may
exist, but operations managers will more likely be called on to implement some combination of
them. Let us briefly look at how managers achieve com- petitive advantage via differentiation,
low cost, and response. It did so by producing gloves that were designed to prevent allergic
reactions about which doctors were complaining. When other glove makers caught up, Safeskin
devel- oped hypoallergenic gloves. Then it added texture to its gloves. Then it developed a
synthetic disposable glove for those allergic to latexâ€”always staying ahead of the
competition. Differentiation is concerned with providing uniqueness. Moreover, because most
products include some service, and most services include some product, the opportunities for
creating this uniqueness are limited only by imagination. Indeed, differentiation should be
thought of as going beyond both physical characteristics and service attributes to encompass
everything about the product or service that influences the value that the customers derive from
it. Therefore, effective operations managers assist in defining everything about a product or
service that will influence the potential value to the customer. This may be the convenience of a
broad product line, product features, or a service related to the product. Such services can
manifest themselves through convenience location of distribution centres, stores, or branches ,
training, product delivery and installation, or repair and maintenance services. In the service
sector, one option for extending product differentiation is through an experi- ence. Disney does
this with the Magic Kingdom. People no longer just go on a ride; they are immersed in the Magic
Kingdomâ€”surrounded by a dynamic visual and sound experience that complements the physical ride. Some rides further engage the customer by having them steer the ride or shoot targets
or villains. Hard Rock engages the customer with classic rock music, big-screen rock vid- eos,
memorabilia, and staff who can tell stories. In many instances, a full-time guide is available to
explain the displays, and there is always a convenient retail store so the guest can take home a
tangible part of the experience. In a less dramatic way, both Tim Hortons and your local
supermarket deliver an experience when they provide music and the aroma of brewing coffee or
freshly baked bread. Porter has done this by fulfilling a need for low-cost and short-hop flights.
Its operations strategy has included use of secondary airports and terminals, few fare options,
smaller crews, and no expensive ticket offices. Additionally, and less obviously, Porter has very
effectively matched capacity to demand and effectively utilized this capacity. It has done this by
designing a route structure that matches the capacity of its Bombardier Q, the only plane in its

fleet. Second, it achieves more air miles than other airlines through faster turnaroundsâ€”its
planes are on the ground less. One driver of a low-cost strategy is a facility that is effectively
utilized. Porter and others with low-cost strategies understand this and utilize resources
effectively. Identifying the opti- mum size and investment allows firms to spread overhead
costs, providing a cost advantage. For instance, Walmart continues to pursue its low-cost
strategy with superstores that are open 24 hours a day. For more than 50 years, it has
successfully grabbed market share. Walmart has driven down store overhead costs, shrinkage,
and distribution costs. Its rapid transportation of goods, reduced warehousing costs, and direct
shipment from manufacturers have resulted in high inventory turnover and made it a low-cost
leader. Differentiation Distinguishing the offerings of an organization in a way that the customer
perceives as adding value. Low-cost leadership entails achieving maximum value, as defined by
your customer. It requires examining each of the 10 OM decisions in a relentless effort to drive
down costs while meeting customer expectations of value. A low-cost strategy does not imply
low value or low quality. Response is often thought of as flexible response, but it also refers to
reliable and quick response. Indeed, we define response as including the entire range of values
related to timely product development and delivery, as well as reliable scheduling and flexible
performance. Flexible response may be thought of as the ability to match changes in a
marketplace where design innovations and volumes fluctuate substantially. Hewlett-Packard is
an exceptional example of a firm that has demonstrated flexibility in both design and volume
changes in the volatile world of personal computers. However, HP has been successful at
institutionalizing the ability to change products and volume to respond to dramatic changes in
product design and costsâ€”thus building a sustainable competitive advantage. The second
aspect of response is the reliability of scheduling. This response manifests itself in reliable
schedul- ing. German machine firms have meaningful schedulesâ€”and they perform to these
schedules. Moreover, the results of these schedules are communicated to the customer, and
the cus- tomer can, in turn, rely on them. Consequently, the competitive advantage generated
through reliable response has value to the end customer. This is also true for organizations
such as grocerygateway. The third aspect of response is quickness. Whether it is a production
system at a Toyota plant, a pizza delivered in five minutes by Pizza Hut, or customized phone
products delivered in three days from Motorola, the operations manager who develops systems
that respond quickly can have a competitive advantage. In practice, differentiation, low cost,
and response can increase productivity and generate a sustainable competitive advantage see
Figure 2. Proper implementation of the following decisions by operations managers will allow
these advantages to be achieved. Whether it is because of a busy lifestyle or other reasons,
customers can shop at home for groceries by placing an order with grocerygateway. Reliability
is vital for this type of service. These are collectively known as operations decisions. The 10
decisions of OM that support missions and implement strategies are:. Goods and service
design: Designing goods and services defines much of the transfor- mation process. Costs,
quality, and human resource decisions are often determined by design decisions. Designs
usually determine the lower limits of cost and the upper limits of quality. Process and capacity
design: Process options are available for products and services. Process decisions commit
management to specific technology, quality, human resource use, and maintenance. Errors
made at this juncture may over- whelm other efficiencies. Layout design: Material flows,
capacity needs, personnel levels, technology decisions, and inventory requirements influence
layout. Human resources and job design: People are an integral and expensive part of the total
sys- tem design. Therefore, the quality of work life provided, the talent and skills required, and
their costs must be determined. Supply chain management: These decisions determine what is
to be made and what is to be purchased. Consideration is also given to quality, delivery, and
innovation, all at a satisfactory price. Mutual trust between buyer and supplier is necessary for
effective purchasing. Inventory: Inventory decisions can be optimized only when customer
satisfaction, suppliers, production schedules, and human resource planning are considered.
Scheduling: Feasible and efficient schedules of production must be developed; the demands on
human resources and facilities must be determined and controlled. Maintenance: Decisions
must be made regarding desired levels of reliability and stability, and systems must be
established to maintain that reliability and stability. Operations decisions The strategic
decisions of OM are goods and service design, quality, process and capacity design, location
selection, layout design, human resources and job design, supply chain management,
inventory, scheduling, and maintenance. Innovative design. Effective capacity use. These 10
decisions are used to implement a specific strategy and yield a competitive advantage.
Operations managers implement these 10 decisions by identifying key tasks and the staff- ing
needed to achieve them. Few products are either all goods or all services. Although the 10
decisions remain the same for both goods and services, their relative importance and method of

implementation depend on this ratio of goods and services. Throughout this text, we discuss
how strategy is selected and implemented for both goods and services through these 10
operations management decisions. Table 2. Goods and services design Product is usually
tangible a computer. Product is not tangible. A new range of product attributes a smile. Quality
Many objective quality standards battery life. Many subjective quality standards nice colour.
Can enhance product as well as production layout of a classroom or a fine-dining restaurant.
Workforce focused on technical skills stonemason. Labour standards can be consistent
assembly line employee. Output- based wage system possible garment sewing. Direct
workforce usually needs to be able to interact well with customer bank teller ; labour standards
vary depending on customer requirements legal cases. Supply chain management Supply chain
relationships critical to final product. Supply chain relationships important but may not be
critical. Consequently, his operations strategy requires him to evaluate product designs menus
and meals and selection of process, layout, and location. He must also evaluate the human
resources, suppliers, inventory, scheduling, and maintenance that will support his mission as
well as a differentiation strategy. The first option is to operate in the lower right corner of the
figure above, where he could produce high volumes of food with a limited variety, much as in an
institutional kitchen. Such a process could produce large volumes of standard items such as
baked goods and mashed potatoes prepared with state-of-the-art automated equipment.
Alexander concludes that this is not an acceptable process option. Alternatively, he can move
to the middle of the figure, where he could produce more variety and lower volumes. Here, he
would have less automation and use prepared modular components for meals, much as a
fast-food restaurant does. Again, he deems such process designs inappropriate for his mission.
Another option is to move to the upper right corner and produce a high volume of customized
meals, but neither Alexander nor anyone else knows how to do this with gourmet meals. Finally,
Alexander can design a process that operates in the upper left corner of the figure, which
requires little automation but lends itself to high variety. This process option suggests that he
build an extremely flexible kitchen suitable for a wide variety of custom meals catering to the
whims of each customer. With little automation, such a process would be suitable for a huge
variety. This process strategy will support his mission and desired product differentiation. Only
with a process such as this can he provide the fine French-style gourmet dining that he has in
mind. The La Madeleine chain has more than 60 locations and would be a good model for
Alexander to mirror. It has the approach, atmosphere, style, and menu he is seeking. The 10
decisions of operations management are implemented in ways that provide competi- tive
advantage, not just for fine-dining restaurants, but for all the goods and services that enrich our
lives. How this might be done for two drug companiesâ€”one seeking a competitive advan- tage
via differentiation, and the other via low costâ€”is shown in Table 2. Issues in Operations
Strategy Whether the OM strategy is differentiation, cost, or response as shown earlier in Figure
2. Therefore, prior to establishing and attempting to implement a strategy, some alternative
perspectives may be helpful. One perspective is to take a resources view. This means thinking
in terms of the financial, physical, human, and technological resources available and ensuring
that the potential strategy is compatible with those resources. These are areas where the firm
adds its unique value through product research, design, human resources, supply chain
management, process innovation, or quality management. Porter also suggests analysis of
competitors via what he calls his five forces model. In addition to the competitive environment,
the operations manager needs to understand that the firm is operating in a system with many
other external factors. These factors range from political, to legal, to cultural. They influence
strategy development and execution and require constant scanning of the environment. The
firm itself is also undergoing constant change. Everything from resources, to technology, to
product life cycles is in flux. Consider the significant changes required within the firm as its
products move from introduction, to growth, to maturity, and to decline see Figure 2. These
internal changes, combined with external changes, require strategies that are dynamic. Boeing
can now build planes from carbon fibre, using a global supply chain. Microsoft has also had to
adapt quickly to a changing. Resources view A method managers use to evalu- ate the
resources at their disposal and manage or alter them to achieve competitive advantage.
Process Product and modular production process; tries to have long product runs in
specialized facilities; builds capacity ahead of demand. Location Still located in city where it
was founded Recently moved to low-tax, low-labour-cost environment. Human Resources Hire
the best; nationwide searches Very experienced top executives provide direction; other
personnel paid below industry average. Maintenance Highly trained staff; extensive parts
inventory Highly trained staff to meet changing demands. Faster processors, new computer
languages, changing customer preferences, increased security issues, the internet, the cloud,
and Google have all driven changes at Microsoft. The more thorough the analysis and

understanding of both the external and internal factors, the more likely that a firm can find the
optimum use of its resources. Once a firm understands itself and the environment, a SWOT
analysis, which we discuss next, is in order. Strategy Development and Implementation A SWOT
analysis is a formal review of the internal strengths and weaknesses and the external
opportunities and threats. Beginning with SWOT analyses, organizations position themselves,
through their strategy, to have a competitive advantage. A firm may have excellent design skills
or great talent at identifying outstanding locations. However, it may recognize limitations of its
manufacturing process or in finding good suppliers. Any preconceived ideas about mission are
then re-evaluated to ensure they are consistent with the SWOT analysis. Subsequently, a
strategy for achieving the mission is developed. This strategy is continually evaluated against
the value provided to customers and competitive realities. The process is shown in Figure 2.
From this process, key success factors are identified. SWOT analysis A method of determining
internal strengths and weaknesses and external opportunities and threats. Key success factors
KSFs are those activities that are necessary for a firm to achieve its goals. Key success factors
can be so significant that a firm must get them right to survive in the industry. KSFs are often
necessary, but not sufficient for competitive advantage. On the other hand, core competencies
are the set of unique skills, talents, and capa- bilities that a firm does at a world-class standard.
They allow a firm to set itself apart and develop a competitive advantage. Organizations that
prosper identify their core competencies and nurture them. The idea is to build KSFs and core
competencies that provide a competitive advantage and support a successful strategy and
mission. The operations manager begins this inquiry by asking:. Only by identifying and
strengthening key success factors and core competencies can an organization achieve
sustainable competitive advantage. Potential KSFs for marketing, finance, and operations are
shown in Figure 2. The 10 OM decisions we develop in this text provide an excellent initial
checklist for determining KSFs and identifying core com- petencies within the operations
function. For instance, the 10 decisions, related KSFs, and core. Key success factors KSFs
Activities or factors that are key to achieving competitive advantage. Core competencies A set
of skills, talents, and activities in which a firm is particularly strong. Build a competitive
advantage, such as low price, design or volume flexibility, quality, quick delivery, dependability,
after-sale services, or broad product lines. Identify the strengths, weaknesses, opportunities,
and threats. Understand the environment, customers, industry, and competitors. This
competency has allowed Honda to become a leader in the design and manufacture of a wide
range of gas-powered products. Tens of millions of these products are shipped around the
world. That differentiation may be via a core competency of innovation and new products,
where the KSFs are product design and speed to market, as is the case for 3M and Rubbermaid.
Similarly, differentiation may be via quality, where the core competency is institutionalizing
quality, as at Toyota. Differentiation may also be via mainte- nance, where the KSFs are product
reliability and after-sale service, as is the case at IBM and Canon. Whatever the KSFs and core
competencies, they must be supported by the related activities. One approach to identifying the
activities is an activity map, which links competitive advantage, KSFs, and supporting activities.
For example, Figure 2. Notice how the KSFs support operations and in turn are supported by
other activities. The activities fit together and reinforce each other. And the better they fit and
reinforce each other, the more sus- tainable the competitive advantage. By focusing on
enhancing its core competency and KSFs with a supporting set of activities, Porter Airlines has
become one of the great airline success stories. Once a strategy and key success factors have
been identified, the second step is to group the necessary activities into an organizational
structure. The third step is to staff it with personnel who will get the job done. The manager
works with subordinate managers to build plans, budgets, and programs that will successfully
implement strategies that achieve missions. Firms tackle this organization of the operations
function in a variety of ways. The organization charts shown in Chapter 1 Figure 1. Moreover,
the operations function is most likely to be success- ful when the operations strategy is
integrated with other functional areas of the firm, such as marketing, finance, information
technology, and human resources. For example, short-term scheduling in the airline industry is
dominated by volatile customer travel patterns. Day-of-week preference, holidays, seasonality,
school schedules, and so on all play a role in changing flight schedules. Consequently, airline.
Customized or standardized Define customer expectations and how to achieve them Facility
design, capacity Near supplier or near customer Work cells or assembly line Specialized or
enriched jobs Single or multiple suppliers When to reorder; how much to keep on hand Stable
or fluctuating production rate Repair as required or preventive maintenance. Effective
scheduling in the trucking industry is reflected in the amount of time trucks travel loaded.
However, scheduling of trucks requires information from delivery and pickup points, drivers,
and other parts of the organization. When the OM function results in effective scheduling in the

air passenger and commercial trucking industries, a competitive advantage can exist. The
operations manager transforms inputs into outputs. The transformations may be in terms of
storage, transportation, manufacturing, dissemination of information, and utility of the prod- uct
or service. Outsourcing is transferring activities that have traditionally been internal to external
suppliers. Outsourcing is not a new concept, but it does add complexity and risk to the supply
chain. Because of its potential, outsourcing continues to expand. The expansion is accelerating
due to three global trends: 1 increased technological expertise, 2 more reliable and cheaper
transporta- tion, and 3 the rapid development and deployment of advancements in
telecommunications and computers. This rich combination of economic advances is
contributing to both lower cost and more specialization. As a result more firms are candidates
for outsourcing of noncore activities. Outsourcing implies an agreement typically a legally
binding contract with an external organization. The classic make-or-buy decision, concerning
which products to make and which to buy, is the basis of outsourcing. When firms such as
Apple find that their core competency is in creativity, innovation, and product design, they may
want to outsource manufacturing. Outsourcing manufacturing is an extension of the
long-standing practice of subcontracting produc- tion activities, which when done on a
continuing basis is known as contract manufacturing. Contract manufacturing is becoming
standard practice in many industries, from computers to automobiles. This is its core
competency, but Sony is also one of the best in the world when it comes to rapid response and
specialized production of these. As the figure illustrates, a low-cost advantage is highly
dependent on a very well-run operations function. Therefore, Sony finds that it wants to be its
own manufacturer, while specialized providers come up with major innovations in such areas as
software, human resources, and distribution. Managers evaluate their strategies and core
competencies and ask themselves how to use the assets entrusted to them. This theory focuses
on the economic concept of relative advantage. According to the theory, if an external provider,
regardless of its geographic location, can perform activities more productively than the
purchasing firm, then the external provider should do the work. This allows the purchasing firm
to focus on what it does bestâ€”its core competencies. Consistent with the theory of
comparative advantage, outsourcing continues to grow. But outsourcing the wrong activities
can be a disaster. And even outsourcing noncore activities has risks. Indeed, outsourcing is
risky, with roughly half of all outsourcing agreements failing because of inadequate planning
and analysis. Timely deliv- ery and quality standards can be major problems, as can
underestimating increases in inventory and logistics costs. Some potential advantages and
disadvantages of outsourcing are shown in Table 2. A survey of North American companies
found that, as a group, those that outsourced customer service saw a drop in their score on the
American Consumer Satisfaction Index. The declines were roughly the same whether
companies outsourced domestically or overseas. Theory of comparative advantage A theory
which states that countries benefit from specializing in and export- ing goods and services in
which they have relative advantage, and they benefit from importing goods and services in
which they have a relative disadvantage. Flextronics is a high- quality producer that has won
over awards, including the Malcolm Baldrige Award. One of the side benefits of outsourcing is
that client firms such as IBM can actually improve their performance by using the competencies
of an outstanding firm like Flextronics. But there are risks involved in outsourcing. The
substantial risk of outsourcing requires managers to invest in the effort to make sure they do it
right. Whitaker, M. Krishnan, and C. However, when outsourcing is overseas, additional issues
must be considered. Another risk of outsourcing overseas is the political backlash that results
from mov- ing jobs to foreign countries. The perceived loss of jobs has fuelled anti-outsourcing
rhetoric. This rhetoric is contributing to a process known as reshoring, the return of business
activity to the orig- inating country. In addition to the external risks, operations managers must
deal with other issues that out- sourcing brings. To summarize, managers can find substantial
efficiencies in outsourcing noncore activities, but they must be cautious in outsourcing those
elements of the product or service that provide a competitive advantage. The next section
provides a methodology that helps analyze the out- sourcing decision process. The factor rating
method provides an objective way to evaluate outsource providers. We assign points for each
factor to each provider and then importance weights to each of the factors. We now apply the
technique in Example 2 to compare outsourcing providers being considered by a firm. Gaining
outside expertise that comes with specialization Loss of control quality, delivery, etc. North
American companies continue their global search for efficiency by outsourcing call centres and
back- office operations, but many find they need to look no farther than a place like Dubuque,
Iowa. To North American firms facing quality problems with their outsourcing operations
overseas and bad publicity at home, small-town America is emerging as a pleasant alternative.
Dubuque population 57, , Nacogdoches, Texas population 29, , or Twin Falls, Idaho popu- lation

34, , may be the perfect call centre location. Even though the pay is low, the jobs are some of
the best available to small-town residents. By moving out of big cities to the cheaper labour and
real estate of small towns, companies can save millions and still increase productivity. A call
centre in a town that just lost its major manufacturing plant finds the jobs easy to fill. IBM,
which has been criticized in the past for moving jobs to India and other offshore locations,
picked Dubuque for its new remote computer-services centre with jobs. Taking advantage of
even cheaper wages in other countries will not stop soon, though. Is India the unstoppable. Not
at all. Despite its popu- lation of 1. Most North American toy companies now outsource their
production to Chinese manufacturers. Cost savings are significant, but there are several
downsides, including loss of control over such issues as quality. A few years ago, Mattel had to
recall These made-in-China toys contained excessive levels of lead in their paint. More recently,
quality issues have dealt with poisonous pet food, tainted milk products, and contaminated
sheetrock. National Architects, Inc. Three outsourcing providers are being actively considered:
one in Canada, one in India, and one in Israel. After putting together a committee of four other
VPs, she has rated each firm boldface type, on a 1â€”5 scale, with 5 being highest and has also
placed an importance weight on each of the factors, as shown in Table 2. Schildhouse, Inside
Supply Management December : 22â€” She selects BIM, which has the highest overall rating.
For example, if one of the importance weights or factor scores changes even marginally, the
final selection may change. Management preference may also play a role here. How do the total
scores change? Global Operations Strategy Options As we suggested earlier in this chapter,
many operations strategies now require an international dimension. We tend to call a firm with
an international dimension an international business or a multinational corporation. An
international business is any firm that engages in international trade or investment. This is a
broad category and is the opposite of a domestic, or local, firm. A multinational corporation
MNC is a firm with extensive international business involve- ment. MNCs buy resources, create
goods or services, and sell goods or services in a variety of countries. Bombardier is a good
example of an MNC. It has a presence in 60 countries world- wide, including 76 production and
engineering sites. Bombardier acquires parts and raw materi- als from around the world, and
ships its finished products including planes, trains, and buses to its customers wherever they
may be. The matrix of Figure 2. The operations manager must know how to position the firm in
this matrix. Let us briefly examine each of the four strategies. As Figure 2. There is little
responsiveness because we are exporting or licensing goods from the home country. And the
cost advantages may be few because we are using the existing production process at some
distance from the new
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market. However, an international strategy is. Multinational corporation MNC A firm that has
extensive involvement in international business, owning or controlling facilities in more than
one country. International strategy A strategy in which global markets are penetrated using
exports and licences. Movement of material, people, or ideas across national boundaries
Economies of scale Cross-cultural learning. Source: Based on M. Hitt, R. Ireland, and R.
Hoskisson, Strategic Management, Competitiveness and Globalization, 7th ed. Cincinnati:
Southwestern College Publishing, Organizationally, these are typically subsidiaries, franchises,
or joint ventures with substantial independence. The advantage of this strategy is maximizing a
competitive response for the local market; however, the strategy has little or no cost advantage.
Many food produc- ers, such as Heinz, use a multidomestic strategy to accommodate local
tastes because global integration of the production process is not critical.

