COST ACCOUNTING

A MANAGERIAL EMPHASIS

7 2 .ll-_ll . -;"--‘ B . .
p— . :'.-. -' 1 o - A
Charles T. Horngren ~ Srikant M. Datar  Madhav Rajan I



ost Accountin

A Managerial Emphasis

Fifteenth Edition

Charles T. Horngren
Stanford University

Srikant M. Datar

Harvard University

Madhav V. Rajan

Stanford University

PEARSON

Boston Columbus Indianapolis New York San Francisco Upper Saddle River
Amsterdam Cape Town Dubai London Madrid Milan Munich Paris Montréal Toronto
Delhi Mexico City Sdo Paulo Sydney Hong Kong Seoul Singapore Taipei Tokyo



Editor in Chief: Donna Battista Manager, Rights and Permissions:

Acquisitions Editor: Ellen Geary Samantha Graham

Editorial Project Manager: Nicole Sam Cover Photo: © JOHN KELLERMAN/Alamy
Editorial Assistant: Christine Donovan Editorial Media Project Manager: James Bateman
Marketing Manager: Alison Haskins Production Media Project Manager: John Cassar
Managing Editor: Jeff Holcomb Full-Service Project Management and Composition:
Project Manager: Roberta Sherman Integra

Manufacturing Buyer: Carol Melville Printer/Binder: Courier/Kendallville

Senior Art Director: Anthony Gemmellaro Cover Printer: Lehigh-Phoenix Color/Hagerstown
Cover Designer: Liz Harasymczuk Text Font: 10/12 Sabon

Credits and acknowledgments borrowed from other sources and reproduced, with permission, in this textbook appear
on appropriate page within text (or on page 938).

Microsoft and/or its respective suppliers make no representations about the suitability of the information contained
in the documents and related graphics published as part of the services for any purpose. All such documents and
related graphics are provided “as is” without warranty of any kind. Microsoft and/or its respective suppliers hereby
disclaim all warranties and conditions with regard to this information, including all warranties and conditions of
merchantability, whether express, implied or statutory, fitness for a particular purpose, title and non-infringement.

In no event shall Microsoft and/or its respective suppliers be liable for any special, indirect or consequential damages
or any damages whatsoever resulting from loss of use, data or profits, whether in an action of contract, negligence
or other tortious action, arising out of or in connection with the use or performance of information available from
the services.

The documents and related graphics contained herein could include technical inaccuracies or typographical errors.
Changes are periodically added to the information herein. Microsoft and/or its respective suppliers may make
improvements and/or changes in the product(s) and/or the program(s) described herein at any time. Partial screen
shots may be viewed in full within the software version specified.

Microsoft® and Windows® and Excel® are registered trademarks of the Microsoft Corporation in the U.S.A. and
other countries. This book is not sponsored or endorsed by or affiliated with the Microsoft Corporation.

Copyright © 2015, 2012, 2009 by Pearson Education, Inc. All rights reserved. Manufactured 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 likewise. To obtain permission(s) to use material from this work, please
submit a written request to Pearson Education, Inc., Permissions Department, One Lake Street, Upper Saddle River,
New Jersey 07458, or you may fax your request to 201-236-3290.

Many of the designations by manufacturers and sellers to distinguish their products are claimed as trademarks. Where
those designations appear in this book, and the publisher was aware of a trademark claim, the designations have been
printed in initial caps or all caps.

Library of Congress Cataloging-in-Publication Data
Horngren, Charles T.

Cost accounting: a managerial emphasis/Charles T. Horngren, Stanford
University, Srikant M. Datar, Harvard University, Madhav V. Rajan, Stanford
University.—Fifteenth edition.

pages cm

Includes bibliographical references and index.

ISBN 978-0-13-342870-4
1. Cost accounting. 1. Datar, Srikant M. II. Rajan, Madhav V. III. Title.

HF5686.C8HS59 2015

658.15°11—dc23

2013047266

10987654321

P E A R S O N ISBN-10: 0-13-342870-2
ISBN-13: 978-0-13-342870-4



Brief Contents

N O hR ON =

10
11
12
13
14

15

16
17
18
19
20

21
22

23

The Manager and Management Accounting 2

An Introduction to Cost Terms and Purposes 28
Cost—Volume-Profit Analysis 66

Job Costing 106

Activity-Based Costing and Activity-Based Management 150
Master Budget and Responsibility Accounting 196

Flexible Budgets, Direct-Cost Variances, and Management
Control 248

Flexible Budgets, Overhead Cost Variances, and Management
Control 288

Inventory Costing and Capacity Analysis 328

Determining How Costs Behave 370

Decision Making and Relevant Information 424

Strategy, Balanced Scorecard, and Strategic Profitability Analysis 472
Pricing Decisions and Cost Management 516

Cost Allocation, Customer-Profitability Analysis, and Sales-Variance
Analysis 550

Allocation of Support-Department Costs, Common Costs, and
Revenues 592

Cost Allocation: Joint Products and Byproducts 632
Process Costing 664

Spoilage, Rework, and Scrap 706

Balanced Scorecard: Quality and Time 734

Inventory Management, Just-in-Time, and Simplified Costing
Methods 764

Capital Budgeting and Cost Analysis 802

Management Control Systems, Transfer Pricing, and Multinational
Considerations 840

Performance Measurement, Compensation, and Multinational
Considerations 874



Contents

1 The Manager and Management

Accounting 2

iTunes Variable Pricing: Downloads Are Down,
but Profits Are Up

Financial Accounting, Management Accounting,
and Cost Accounting 3

Strategic Decisions and the Management Accountant  §

Value-Chain and Supply-Chain Analysis and Key
Success Factors 6
Value-Chain Analysis 6
Supply-Chain Analysis 7
Key Success Factors 8
Concepts in Action: Trader Joe’s Recipe for Cost
Leadership
Decision Making, Planning, and Control: The Five-Step
Decision-Making Process 10
Key Management Accounting Guidelines 13
Cost-Benefit Approach 13
Behavioral and Technical Considerations 13
Different Costs for Different Purposes 13
Organization Structure and the Management
Accountant 14
Line and Staff Relationships 14
The Chief Financial Officer and the Controller 14
Management Accounting Beyond the Numbers 15
Professional Ethics 16
Institutional Support 17
Typical Ethical Challenges 17

Problem for Self-Study 19 | Decision Points 20 |
Terms to Learn 21 | Assignment Material 21 |
Questions 21 | Exercises 21 | Problems 24

An Introduction to Cost Terms
and Purposes 28

High Fixed Costs Bankrupt Twinkie Maker
Costs and Cost Terminology 29
Direct Costs and Indirect Costs 30
Cost Allocation Challenges 31
Factors Affecting Direct/Indirect Cost
Classifications 31
Cost-Behavior Patterns: Variable Costs and Fixed
Costs 32
Cost Drivers 34
Concepts in Action: Zipcar Helps Twitter Reduce
Fixed Costs
Relevant Range 35
Relationships Between Types of Costs 36

Total Costs and Unit Costs 36
Unit Costs 36
Use Unit Costs Cautiously 37
Business Sectors, Types of Inventory, Inventoriable
Costs, and Period Costs 38
Manufacturing-, Merchandising-, and Service-Sector
Companies 38
Types of Inventory 38
Commonly Used Classifications of Manufacturing
Costs 38
Inventoriable Costs 39
Period Costs 39
Ilustrating the Flow of Inventoriable Costs and Period
Costs 40
Manufacturing-Sector Example 40
Recap of Inventoriable Costs and Period Costs 44
Prime Costs and Conversion Costs 45
Concepts in Action: Cost Structure at Nordstrom
Spurs Growth
Measuring Costs Requires Judgment 46
Measuring Labor Costs 46
Overtime Premium and Idle Time 47
Benefits of Defining Accounting Terms 47
Different Meanings of Product Costs 48
A Framework for Cost Accounting and Cost
Management 49
Calculating the Cost of Products, Services, and Other
Cost Objects 50
Obtaining Information for Planning and Control and
Performance Evaluation 50
Analyzing the Relevant Information for Making
Decisions 50

Problem for Self-Study 51 | Decision Points 53 |
Terms to Learn 54 | Assignment Material 54 |
Questions 54 | Exercises 55 | Problems 59

Cost-Volume-Profit Analysis 66

How “The Biggest Rock Show Ever” Turned a Big
Profit
Essentials of CVP Analysis 67
Contribution Margin 68
Expressing CVP Relationships 70
Cost-Volume-Profit Assumptions 72
Breakeven Point and Target Operating
Income 73
Breakeven Point 73
Target Operating Income 74
Target Net Income and Income Taxes 76



Using CVP Analysis for Decision Making 77
Decision to Advertise 77
Decision to Reduce the Selling Price 78
Determining Target Prices 78
Sensitivity Analysis and Margin of Safety 79
Cost Planning and CVP 80
Alternative Fixed-Cost/Variable-Cost Structures 80
Operating Leverage §2
Concepts in Action: Cost-Volume-Profit Analysis
Makes Megabus a Mega-Success
Effects of Sales Mix on Income 84
CVP Analysis in Service and Not-for-Profit
Organizations 86
Contribution Margin Versus Gross Margin 87

Problem for Self-Study 88 | Decision Points 89
APPENDIX: Decision Models and Uncertainty 90

Terms to Learn 93 | Assignment Material 93 |
Questions 93 | Exercises 94 | Problems 98

Job Costing 106

Job Costing and “Green” Home Construction
Building-Block Concepts of Costing Systems 107
Job-Costing and Process-Costing Systems 108
Job Costing: Evaluation and Implementation 110
Time Period Used to Compute Indirect-Cost
Rates 111
Normal Costing 112
General Approach to Job Costing Using Normal
Costing 112

Concepts in Action: The Job Costing “Game Plan”
at the New Gowboys Stadium
The Role of Technology 117

Concepts in Action: Home Depot Undergoes an
Inventory Management “Fix-It”
Actual Costing 118
A Normal Job-Costing System in
Manufacturing 120
General Ledger 121
Explanations of Transactions 122
Subsidiary Ledgers 123
Nonmanufacturing Costs and Job Costing 127
Budgeted Indirect Costs and End-of-Accounting-Year
Adjustments 127
Underallocated and Overallocated Indirect
Costs 127
Adjusted Allocation-Rate Approach 128
Proration Approach 128
Writeoff to Cost of Goods Sold Approach 130
Choosing Among Approaches 131
Variations from Normal Costing: A Service-Sector
Example 132

Problem for Self-Study 133 | Decision Points 135 |
Terms to Learn 136 | Assignment Material 136 |
Questions 136 | Exercises 137 | Problems 143

CONTENTS Vv

5 Activity-Based Costing and

Activity-Based Management 150

LG Electronics Reduces Costs and Inefficiencies
Through Activity-Based Costing
Broad Averaging and Its Consequences 151
Undercosting and Overcosting 151
Product-Cost Cross-Subsidization 152
Simple Costing System at Plastim Corporation 152
Design, Manufacturing, and Distribution
Processes 153
Simple Costing System Using a Single Indirect-Cost
Pool 154
Applying the Five-Step Decision-Making Process at
Plastim 155
Refining a Costing System 157
Reasons for Refining a Costing System 157
Guidelines for Refining a Costing System 157
Activity-Based Costing Systems 158
Plastim’s ABC System 158
Cost Hierarchies 161
Implementing Activity-Based Costing 162
Implementing ABC at Plastim 162
Comparing Alternative Costing Systems 166
Considerations in Implementing Activity-Based Costing
Systems 167
Benefits and Costs of Activity-Based Costing
Systems 167
Behavioral Issues in Implementing Activity-Based
Costing Systems 168
Activity-Based Management 169
Pricing and Product-Mix Decisions 169
Cost Reduction and Process Improvement
Decisions 169
Design Decisions 170
Planning and Managing Activities 170
Activity-Based Costing and Department Costing
Systems 171
ABC in Service and Merchandising Companies 172
Concepts in Action: Hospitals Use Time-Driven
Activity-Based Costing to Reduce Costs and
Improve Care

Problem for Self-Study 173 | Decision Points 176 |
Terms to Learn 177 | Assignment Material 177 |
Questions 177 | Exercises 178 | Problems 186

Master Budget and Responsibility
Accounting 1%

“Scrimping” at the Ritz: Master Budgets
Budgets and the Budgeting Cycle 198
Strategic Plans and Operating Plans 198
Budgeting Cycle and Master Budget 199
Advantages and Challenges of Implementing Budgets 199
Promoting Coordination and Communication 199
Providing a Framework for Judging Performance
and Facilitating Learning 200



vi

CONTENTS

Motivating Managers and Other Employees 201
Challenges in Administering Budgets 201
Developing an Operating Budget 201
Time Coverage of Budgets 202
Steps in Preparing an Operating Budget 202
Financial Planning Models and Sensitivity
Analysis 213
Concepts in Action: Web-Enabled Budgeting
and Hendrick Motorsports
Budgeting and Responsibility Accounting 215
Organization Structure and Responsibility 216
Feedback 216
Responsibility and Controllability 217
Human Aspects of Budgeting 218
Budgetary Slack 218
Stretch Targets 219
Kaizen Budgeting 220
Budgeting in Multinational Companies 221

Problem for Self-Study 222 | Decision Points 223 |
APPENDIX: The Cash Budget 224

Terms to Learn 230 | Assignment Material 230 |
Questions 230 | Exercises 230 | Problems 235

Flexible Budgets, Direct-Cost
Variances, and Management
Control 248

Going for the (Other) Green: Reducing Standard
Costs
Static Budgets and Variances 249
The Use of Variances 249
Static Budgets and Static-Budget Variances 250
Flexible Budgets 252
Flexible-Budget Variances and Sales-Volume
Variances 253
Sales-Volume Variances 253
Flexible-Budget Variances 254
Concepts in Action: Flexible Budgets
at Corning
Standard Costs for Variance Analysis 256
Obtaining Budgeted Input Prices and Budgeted Input
Quantities 256
Price Variances and Efficiency Variances for Direct-Cost
Inputs 258
Price Variances 258
Efficiency Variance 259
Journal Entries Using Standard Costs 261
Implementing Standard Costing 263
Concepts in Action: Starbucks Reduces Direct-Cost
Variances to Brew a Turnaround
Management’s Use of Variances 264
Multiple Causes of Variances 264
When to Investigate Variances 265
Using Variances for Performance Measurement 265
Organization Learning 266

Continuous Improvement 266
Financial and Nonfinancial Performance
Measures 266
Benchmarking and Variance Analysis 267

Problem for Self-Study 268 | Decision Points 270 |

APPENDIX: Mix and Yield Variances for Substitutable
Inputs 270

Terms to Learn 274 | Assignment Material 274 |
Questions 274 | Exercises 275 | Problems 279

Flexible Budgets, Overhead Cost
Variances, and Management
Control 288

Planning Fixed and Variable Overhead Costs at Tesla
Motors
Planning of Variable and Fixed Overhead Costs 289
Planning Variable Overhead Costs 289
Planning Fixed Overhead Costs 290
Standard Costing at Webb Company 290
Developing Budgeted Variable Overhead
Rates 291
Developing Budgeted Fixed Overhead Rates 291
Variable Overhead Cost Variances 293
Flexible-Budget Analysis 293
Variable Overhead Efficiency Variance 293
Variable Overhead Spending Variance 295
Journal Entries for Variable Overhead Costs and
Variances 296
Fixed Overhead Cost Variances 297
Production-Volume Variance 298
Interpreting the Production-Volume Variance 299
Journal Entries for Fixed Overhead Costs and
Variances 300

Concepts in Action: Variance Analysis and
Standard Costing Help Sandoz Manage
Its Overhead Costs 301
Integrated Analysis of Overhead Cost Variances 303
4-Variance Analysis 303
Combined Variance Analysis 305
Production-Volume Variance and Sales-Volume
Variance 305
Variance Analysis and Activity-Based Costing 307
Flexible Budget and Variance Analysis for Direct
Labor Costs 308
Flexible Budget and Variance Analysis for Fixed Setup
Overhead Costs 310
Overhead Variances in Nonmanufacturing
Settings 312
Financial and Nonfinancial Performance
Measures 312

Problem for Self-Study 313 | Decision Points 315 |
Terms to Learn 316 | Assignment Material 316 |
Questions 316 | Exercises 316 | Problems 321



9 Inventory Costing and Capacity

Analysis 328

Lean Manufacturing Helps Companies
Reduce Inventory and Survive the
Recession
Variable and Absorption Costing 329
Variable Costing 329
Absorption Costing 330
Comparing Variable and Absorption
Costing 330
Variable vs. Absorption Costing: Operating Income and
Income Statements 331
Comparing Income Statements for One
Year 331
Comparing Income Statements for Multiple
Years 333
Variable Costing and the Effect of Sales and
Production on Operating Income 336
Absorption Costing and Performance
Measurement 337
Concepts in Action: Absorption Costing and the
Bankruptcy of U.S. Automakers
Undesirable Buildup of Inventories 339
Proposals for Revising Performance
Evaluation 340
Comparing Inventory Costing Methods 341
Throughput Costing 341
A Comparison of Alternative Inventory-Costing
Methods 342
Denominator-Level Capacity Concepts and Fixed-Cost
Capacity Analysis 343
Absorption Costing and Alternative Denominator-
Level Capacity Concepts 343
Effect on Budgeted Fixed Manufacturing Cost
Rate 344
Choosing a Capacity Level 345
Product Costing and Capacity Management 345
Pricing Decisions and the Downward Demand
Spiral 346
Performance Evaluation 347
External Reporting 348
Tax Requirements 351
Planning and Control of Capacity Costs 351
Difficulties in Forecasting Chosen Denominator-Level
Concept 351
Difficulties in Forecasting Fixed Manufacturing
Costs 352
Nonmanufacturing Costs 352
Activity-Based Costing 352

Problem for Self-Study 353 | Decision Points 355 |

APPENDIX: Breakeven Points in Variable Costing
and Absorption Costing 356

Terms to Learn 358 | Assignment Material 358 |
Questions 358 | Exercises 358 | Problems 364

CONTENTS vii

10 Determining How Costs

11

Behave 370

Cisco Understands Its Costs While Helping
the Environment
Basic Assumptions and Examples of Cost
Functions 371
Basic Assumptions 371
Linear Cost Functions 372
Review of Cost Classification 373
Identifying Cost Drivers 374
The Cause-and-Effect Criterion 374
Cost Drivers and the Decision-Making
Process 375
Cost Estimation Methods 376
Industrial Engineering Method 376
Conference Method 377
Account Analysis Method 377
Quantitative Analysis Method 378
Concepts in Action: What Does It Cost
AT&T Wireless to Send a Text
Message?
Estimating a Cost Function Using Quantitative
Analysis 379
High-Low Method 381
Regression Analysis Method 383
Evaluating and Choosing Cost Drivers 384
Cost Drivers and Activity-Based Costing 387
Concepts in Action: Activity-Based Costing:
Identifying Cost Drivers
Nonlinear Cost Functions 388
Learning Curves 389
Cumulative Average-Time Learning Model 390
Incremental Unit-Time Learning Model 391
Incorporating Learning-Curve Effects into Prices
and Standards 392
Data Collection and Adjustment Issues 393

Problem for Self-Study 395 | Decision Points 397 |
APPENDIX: Regression Analysis 398

Terms to Learn 407 | Assignment Material 407 |
Questions 407 | Exercises 408 | Problems 414

Decision Making and Relevant
Information 424

Relevant Costs, JetBlue, and Twitter
Information and the Decision Process 425
The Concept of Relevance 426
Relevant Costs and Relevant Revenues 426
Qualitative and Quantitative Relevant
Information 427
One-Time-Only Special Orders 428
Potential Problems in Relevant-Cost
Analysis 430
Short-Run Pricing Decisions 431



viii

12

CONTENTS

Insourcing-Versus-Outsourcing and Make-or-Buy
Decisions 432
Outsourcing and Idle Facilities 432
Strategic and Qualitative Factors 434
International Outsourcing 434
The Total Alternatives Approach 435
Concepts in Action: The LEGO Group
The Opportunity-Cost Approach 436
Carrying Costs of Inventory 438

Product-Mix Decisions with Capacity Constraints 440
Bottlenecks, Theory of Constraints, and Throughput-

Margin Analysis 441
Customer Profitability and Relevant Costs 444

Relevant-Revenue and Relevant-Cost Analysis of
Dropping a Customer 445

Relevant-Revenue and Relevant-Cost Analysis of
Adding a Customer 446

Relevant-Revenue and Relevant-Cost Analysis of
Closing or Adding Branch Offices or Business
Divisions 447

Irrelevance of Past Costs and Equipment-Replacement

Decisions 448
Decisions and Performance Evaluation 450

Problem for Self-Study 451 | Decision Points 453 |
APPENDIX: Linear Programming 454

Terms to Learn 458 | Assignment Material 458 |
Questions 458 | Exercises 458 | Problems 464

Strategy, Balanced Scorecard, and
Strategic Profitability Analysis 472

The Balanced Scorecard at Volkswagen do Brasil
What Is Strategy? 473
Building Internal Capabilities: Quality Improvement
and Reengineering at Chipset 475
Strategy Implementation and the Balanced
Scorecard 476
The Balanced Scorecard 476
Strategy Maps and the Balanced Scorecard 477
Implementing a Balanced Scorecard 480
Different Strategies Lead to Different
Scorecards 481
Environmental and Social Performance
and the Balanced Scorecard 482
Features of a Good Balanced Scorecard 485

Pitfalls in Implementing a Balanced Scorecard 486

Evaluating the Success of Strategy and
Implementation 487
Strategic Analysis of Operating Income 487
Growth Component of Change in Operating
Income 489

Price-Recovery Component of Change in Operating

Income 490

13

Productivity Component of Change in Operating
Income 491

Further Analysis of Growth, Price-Recovery, and
Productivity Components 493

Applying the Five-Step Decision-Making Framework

to Strategy 494
Concepts in Action: Operating Income
Analysis Reveals Strategic Challenges
at Best Buy
Downsizing and the Management of Processing
Capacity 496
Engineered and Discretionary Costs 496
Identifying Unused Capacity for Engineered and
Discretionary Overhead Costs 497
Managing Unused Capacity 497

Problem for Self-Study 498 | Decision Points 502 |
APPENDIX: Productivity Measurement 502

Terms to Learn 505 | Assignment Material 505 |
Questions 505 | Exercises 506 | Problems 508

Pricing Decisions and Cost
Management 516

Fair and Square: Not What J. C. Penney Customers
Wanted
Major Factors that Affect Pricing Decisions 517
Customers 517
Competitors 517
Costs 517
Weighing Customers, Competitors, and Costs 518
Costing and Pricing for the Long Run 518
Calculating Product Costs for Long-Run Pricing
Decisions 519
Alternative Long-Run Pricing Approaches 521
Market-Based Approach: Target Costing for Target
Pricing 522
Understanding Customers’ Perceived
Value 523
Competitor Analysis 523
Implementing Target Pricing and Target
Costing 523
Concepts in Action: Extreme Target Pricing
and Cost Management at IKEA
Value Engineering, Cost Incurrence, and Locked-In
Costs 525
Value-Chain Analysis and Cross-Functional
Teams 526

Achieving the Target Cost per Unit for Provalue 526

Cost-Plus Pricing 529
Cost-Plus Target Rate of Return on
Investment 529
Alternative Cost-Plus Methods 530
Cost-Plus Pricing and Target Pricing 531



14

Life-Cycle Product Budgeting and Costing 531
Life-Cycle Budgeting and Pricing Decisions 532
Managing Environmental Costs 533
Customer Life-Cycle Costing 533

Non-Cost Factors In Pricing Decisions 534
Price Discrimination 534
Peak-Load Pricing 534
International Pricing 535

Antitrust Laws and Pricing Decisions 535

Problem for Self-Study 536 | Decision Points 538 |
Terms to Learn 539 | Assignment Material 539 |
Questions 539 | Exercises 540 | Problems 544

Cost Allocation, Customer-
Profitability Analysis, and
Sales-Variance Analysis 550

Starwood Hotels: Not All Guests Are the Same

Customer-Profitability Analysis 551
Customer-Revenue Analysis 551
Customer-Cost Analysis 552
Customer-Level Costs 553

Customer Profitability Profiles 556
Presenting Profitability Analysis 557

Concepts in Action: How Pandora Radio
Made Its Unprofitable Customers
Profitable

Using the Five-Step Decision-Making
Process to Manage Customer
Profitability 559

Cost Hierarchy-Based Operating Income
Statement 560

Criteria to Guide Cost Allocations 562

Fully Allocated Customer Profitability 564

Implementing Corporate and Division Cost
Allocations 564

Issues in Allocating Corporate Costs to Divisions
and Customers 568

Using Fully Allocated Costs for Decision
Making 569

Sales Variances 569

Static-Budget Variance 570

Flexible-Budget Variance and Sales-Volume
Variance 571

Sales-Mix Variance 572

Sales-Quantity Variance 572

Market-Share and Market-Size Variances 573

Market-Share Variance 574

Market-Size Variance 574

Problem for Self-Study | 576 Decision Points 577 |
Terms to Learn 578 | Assignment Material 578 |
Questions 578 | Exercises 579 |

Problems 583

CONTENTS

Costs, Common Costs, and
Revenues 592

Cost Allocation and the Future of “Smart Grid”
Energy Infrastructure
Allocating Support Department Costs
Using the Single-Rate and Dual-Rate
Methods 593
Single-Rate and Dual-Rate Methods 594
Allocation Based on the Demand for (or Usage of)
Materials-handling Services 595
Allocation Based on the Supply of
Capacity 596
Advantages and Disadvantages of Single-Rate
Method 597
Advantages and Disadvantages of Dual-Rate
Method 598
Budgeted Versus Actual Costs and the Choice of
Allocaton Base 598
Budgeted Versus Actual Rates 599
Budgeted Versus Actual Usage 599
Fixed-Cost Allocation Based on Budgeted Rates
and Budgeted Usage 599
Fixed-Cost Allocation Based on Budgeted Rates
and Actual Usage 600
Allocating Budgeted Fixed Costs Based on Actual
Usage 600
Allocating Costs of Multiple Support
Departments 601
Direct Method 604
Step-Down Method 605
Reciprocal Method 606
Overview of Methods 609
Calculating the Cost of Job WPP 298 610
Allocating Common Costs 611
Stand-Alone Cost-Allocation Method 612
Incremental Cost-Allocation Method 612
Cost Allocations and Contract Disputes 613
Contracting with the U.S. Government 613
Fairness of Pricing 614
Bundled Products and Revenue Allocation
Methods 614
Bundling and Revenue Allocation 614

Concepts in Action: Contract Disputes over

Reimbursable Costs for the U.S. Department

of Defense

Stand-Alone Revenue-Allocation
Method 616

Incremental Revenue-Allocation
Method 617

Problem for Self-Study 619 | Decision Points 621 |
Terms to Learn 621 | Assignment Material 622 |
Questions 622 | Exercises 622 | Problems 626

ix

15 Allocation of Support-Department



x CONTENTS

16

17

Cost Allocation: Joint Products
and Byproducts 632

Joint Cost Allocation and the Production
of Ethanol Fuel

Joint-Cost Basics 633

Allocating Joint Costs 635

Approaches to Allocating Joint Costs 635

Concepts in Action: Are Charitable Organizations
Allocating Joint Costs in a Misleading Way?
Sales Value at Splitoff Method 637
Physical-Measure Method 638
Net Realizable Value Method 639
Constant Gross-Margin Percentage NRV
Method 641
Choosing an Allocation Method 643
Not Allocating Joint Costs 644
Why Joint Costs Are Irrelevant for Decision
Making 644
Sell-or-Process-Further Decisions 644
Decision Making and Performance Evaluation 6435
Pricing Decisions 645
Accounting for Byproducts 646
Production Method: Byproducts Recognized
at Time Production Is Completed 647
Sales Method: Byproducts Recognized at Time
of Sale 648

Problem for Self-Study 649 | Decision Points 651 |
Terms to Learn 652 | Assignment Material 652 |
Questions 652 | Exercises 653 | Problems 657

Process Costing 664

ExxonMobil and Accounting Differences
in the Oil Patch 664
[llustrating Process Costing 665
Case 1: Process Costing with No Beginning or Ending
Work-in-Process Inventory 666
Case 2: Process Costing with Zero Beginning and Some
Ending Work-in-Process Inventory 667
Summarizing the Physical Units and Equivalent Units
(Steps 1 and 2) 668
Calculating Product Costs (Steps 3, 4, and 5)
Journal Entries 671
Case 3: Process Costing with Some Beginning and Some
Ending Work-in-Process Inventory 672
Weighted-Average Method 673
First-In, First-Out Method 676
Comparing the Weighted-Average and FIFO
Methods 679
Transferred-In Costs in Process Costing 681
Transferred-In Costs and the Weighted-Average
Method 682
Transferred-In Costs and the FIFO Method 683
Points to Remember About Transferred-In
Costs 684
Hybrid Costing Systems 685

669

18

19

Concepts in Action: Hybrid Gosting for Customized
Shoes at Adidas
Overview of Operation-Costing Systems 686
[lustrating an Operation-Costing System 687
Journal Entries 688

Problem for Self-Study 689 | Decision Points 691 |
APPENDIX: Standard-Costing Method of Process Costing 692

Terms to Learn 696 | Assignment Material 696 |
Questions 696 | Exercises 696 | Problems 700

Spoilage, Rework, and Scrap 706

Rework and Delays on the Boeing Dreamliner
Defining Spoilage, Rework, and Scrap 707
Two Types of Spoilage 708
Normal Spoilage 708
Abnormal Spoilage 708
Spoilage in Process Costing Using Weighted-Average
and FIFO 709
Count All Spoilage 709
Five-Step Procedure for Process Costing with
Spoilage 710
Weighted-Average Method and Spoilage 711
Journal Entries 714
FIFO Method and Spoilage 714
Inspection Points and Allocating Costs of Normal
Spoilage 714
Job Costing and Spoilage 717
Job Costing and Rework 718
Accounting for Scrap 719
Recognizing Scrap at the Time of Its Sale 720
Recognizing Scrap at the Time of Its Production 721

Concepts in Action: American Apparel Turns Scrap
into a Product for Sale

Problem for Self-Study 723 | Decision Points 723 |
APPENDIX: Standard-Costing Method and Spoilage 724

Terms to Learn 726 | Assignment Material 726 |
Questions 726 | Exercises 727 | Problems 730

Balanced Scorecard: Quality and
Time 734

Toyota Plans Changes After Millions of Defective Cars
Are Recalled
Quality as a Competitive Tool 735
The Financial Perspective: The Costs of Quality 736
Using Nonfinancial Measures to Evaluate and Improve
Quality 739
The Customer Perspective: Nonfinancial Measures of
Customer Satisfaction 739
The Internal-Business-Process Perspective: Analyzing
Quality Problems and Improving Quality 739
Nonfinancial Measures of Internal-Business-Process
Quality 742
The Learning-and-Growth Perspective: Quality
Improvements 742



20

Weighing the Costs and Benefits of Improving
Quality 743
Evaluating a Company’S Quality Performance 744
Time as a Competitive Tool 745
Customer-Response Time and On-Time
Performance 745
Bottlenecks and Time Drivers 746
Concepts in Action: Overcoming Wireless Data
Bottlenecks
Relevant Revenues and Costs of Delays 749

Balanced Scorecard and Time-Based Measures 750

Problem for Self-Study 751 | Decision Points 752 |
Terms to Learn 753 | Assignment Material 753 |
Questions 753 | Exercises 754 | Problems 759

Inventory Management,
Just-in-Time, and Simplified
Costing Methods 764

Costco Aggressively Manages Its Inventory to Thrive
in Tough Times
Inventory Management in Retail Organizations 765
Costs Associated with Goods for Sale 765
The Economic-Order-Quantity Decision
Model 766
When to Order, Assuming Certainty 769
Safety Stock 769
Estimating Inventory-Related Relevant Costs and
Their Effects 771
Cost of a Prediction Error 771
Conflicts Between the EOQ Decision Model and
Managers’ Performance Evaluation 772
Just-in-Time Purchasing 773
JIT Purchasing and EOQ Model Parameters 773
Relevant Costs of JIT Purchasing 773
Supplier Evaluation and Relevant Costs of Quality
and Timely Deliveries 775
JIT Purchasing, Planning and Control, and
Supply-Chain Analysis 777
Inventory Management, MRP, and JIT Production 777
Materials Requirements Planning 777
Just-in-Time (JIT) Production 778
Features of JIT Production Systems 778
Costs and Benefits of JIT Production 778
JIT in Service Industries 779
Enterprise Resource Planning (ERP) Systems 779
Concepts in Action: After the Encore: Just-in-Time
Live Concert Recordings
Performance Measures and Control in JIT
Production 780
Effect of JIT Systems on Product Costing 781
Backflush Costing 781
Simplified Normal or Standard Costing
Systems 781
Special Considerations in Backflush Costing 789
Lean Accounting 789

21

22

CONTENTS  Xi

Problems for Self-Study 792 | Decision Points 793 |
Terms to Learn 794 | Assignment Material 794 |
Questions 794 | Exercises 795 | Problems 797

Capital Budgeting and Cost
Analysis 802

Capital Budgeting Powers Decisions
at the TVA
Stages of Capital Budgeting 803
Discounted Cash Flow 806
Net Present Value Method 806
Internal Rate-of-Return Method 808
Comparing the Net Present Value and Internal
Rate-of-Return Methods 809
Sensitivity Analysis 810
Payback Method 811
Uniform Cash Flows 811
Nonuniform Cash Flows 812
Accrual Accounting Rate-of-Return Method 814
Relevant Cash Flows in Discounted Cash Flow
Analysis 815
Relevant After-Tax Flows 815
Categories of Cash Flows 817
Project Management and Performance Evaluation 820
Post-Investment Audits 821
Performance Evaluation 821
Strategic Considerations in Capital Budgeting 822
Concepts in Action: International Capital Budgeting
at Disney
Investment in Research and Development 823
Customer Value and Capital Budgeting 823

Problem for Self-Study 824 | Decision Points 826
APPENDIX: Capital Budgeting and Inflation 827

Terms to Learn 829 | Assignment Material 830 |
Questions 830 | Exercises 830 | Problems 835 |
Answers to Exercises in Compound Interest

(Exercise 21-16) 838

Management Control Systems,
Transfer Pricing, and Multinational
Considerations 840

Symantec Wins $545 Million Opinion in Transfer
Pricing Dispute with the IRS

Management Control Systems 841

Formal and Informal Systems 842

Effective Management Control 842
Decentralization 843

Benefits of Decentralization 843

Costs of Decentralization 844

Comparing Benefits and Costs 845

Decentralization in Multinational Companies

Choices About Responsibility Centers 846

845



Xii

23

CONTENTS

Transfer Pricing 846
Criteria for Evaluating Transfer Prices
Calculating Transfer Prices 847
An Illustration of Transfer Pricing 847
Market-Based Transfer Prices 850
Perfectly-Competitive-Market Case
Distress Prices 851
Imperfect Competition 851
Cost-Based Transfer Prices 852
Full-Cost Bases 852
Variable-Cost Bases 853
Hybrid Transfer Prices 854
Prorating the Difference Between Maximum and
Minimum Transfer Prices 854
Negotiated Pricing 855
Dual Pricing 856
A General Guideline for Transfer-Pricing Situations 856
How Multinationals Use Transfer Pricing to Minimize
their Taxes 858
Concepts in Action: Transfer Pricing Dispute
Temporarily Stops the Flow of Fiji Water
Transfer Prices Designed for Multiple
Objectives 861

Problem for Self-Study 862 | Decision Points 864 |
Terms to Learn 865 | Assignment Material 865 |
Questions 865 | Exercises 865 | Problems 869

847

850

Performance Measurement,
Compensation, and Multinational
Considerations 874

Misalignment Between CEQO Compensation
and Performance at AlG
Financial and Nonfinancial Performance Measures 875
Accounting-Based Measures for Business Units 876
Return on Investment 877
Residual Income 879
Economic Value Added 880
Return on Sales 881
Comparing Performance Measures 882
Choosing the Details of the Performance
Measures 882

Alternative Time Horizons 882

Alternative Definitions of Investment 883
Alternative Asset Measurements 884
Target Levels of Performance and Feedback 886
Choosing Target Levels of Performance 886
Choosing the Timing of Feedback 887
Performance Measurement in Multinational
Companies 887
Calculating a Foreign Division’s ROI in the Foreign
Currency 888
Calculating the Foreign Division’s ROI in U.S.
Dollars 888
Distinguishing the Performance of Managers From the
Performance of Their Subunits 889
The Basic Tradeoff: Creating Incentives Versus
Imposing Risk 890
Intensity of Incentives and Financial
and Nonfinancial Measurements 891
Benchmarks and Relative Performance Evaluation 891
Performance Measures at the Individual Activity
Level 892
Concepts in Action: Avoiding Performance-
Measurement Silos at Staples
Executive Performance Measures and
Compensation 893
Strategy and Levers of Control 894
Boundary Systems 895
Belief Systems 895
Interactive Control Systems

896

Problems for Self-Study 896 | Decision Points 898 |
Terms to Learn 899 | Assignment Material 899 |
Questions 899 | Exercises 899 | Problems 904

Appendix A: Notes on Compound Interest
and Interest Tables 909

Appendix B: Recommended Readings—available
online www.pearsonhighered.com/horngren

Appendix C: Cost Accounting in Professional Examination—
available online www.pearsonhighered.com/horngren

Glossary 917
Index 928

Photo Credits 938



About the Authors

was the Edmund W. Littlefield Professor of Accounting, Emeritus,
at Stanford University. A Graduate of Marquette University, he received his MBA from
Harvard University and his PhD from the University of Chicago. He was also the recipient
of honorary doctorates from Marquette University and DePaul University.

A certified public accountant, Horngren served on the Accounting Principles Board for
six years, the Financial Accounting Standards Board Advisory Council for five years, and
the Council of the American Institute of Certified Public Accountants for three years. For
six years, he served as a trustee of the Financial Accounting Foundation, which oversees
the Financial Accounting Standards Board and the Government Accounting Standards
Board. Horngren was a member of the Accounting Hall of Fame.

A member of the American Accounting Association, Horngren had been its president
and its director of research. He received its first Outstanding Accounting Educator Award.
The California Certified Public Accountants Foundation gave Horngren its Faculty
Excellence Award and its Distinguished Professor Award. He was the first person to have
received both awards.

The American Institute of Certified Public Accountants presented its first Outstanding
Educator Award to Horngren. Horngren was named Accountant of the Year, Education,
by the national professional accounting fraternity, Beta Alpha Psi. Professor Horngren
was also a member of the Institute of Management Accountants, from whom he received
its Distinguished Service Award. He was also a member of the Institutes’ Board of Regents,
which administers the Certified Management Accountant examinations.

Horngren is the author of other accounting books published by Pearson Education:
Introduction to Management Accounting, 15th ed. (2011, with Sundem, and Stratton);
Introduction to Financial Accounting, 10th ed. (2011, with Sundem and Elliott); Accounting,
8th ed. (2010, with Harrison and Bamber); and Financial Accounting, 8th ed. (2010, with
Harrison).

Horngren was the Consulting Editor for the Charles T. Horngren Series in Accounting.

is the Arthur Lowes Dickinson Professor at the Harvard Business School.
He served as Senior Associate Dean from 2000 to 2010. A graduate with distinction from
the University of Bombay, he received gold medals upon graduation from the Indian
Institute of Management, Ahmedabad, and the Institute of Cost and Works Accountants
of India. A chartered accountant, he holds two master’s degrees and a PhD from Stanford
University.

Datar has published his research in leading accounting, marketing, and operations
management journals, including The Accounting Review, Contemporary Accounting
Research, Journal of Accounting, Auditing and Finance, Journal of Accounting and
Economics, Journal of Accounting Research, and Management Science. He has served
as an associate editor and on the editorial board of several journals and has presented
his research to corporate executives and academic audiences in North America, South
America, Asia, Africa, Australia, and Europe. He is a coauthor of three other books:
Managerial Accounting: Making Decisions and Motivating Performance, Rethinking
the MBA: Business Education at a Crossroads, and Rethinking Graduate Management
Education in Latin America.

Cited by his students as a dedicated and innovative teacher, Datar received the George
Leland Bach Award for Excellence in the Classroom at Carnegie Mellon University and
the Distinguished Teaching Award at Stanford University.

Datar is a member of the board of directors of Novartis A.G., ICF International,
T-Mobile US, and Stryker Corporation and has worked with many organizations, includ-

xiii



xiv ABOUT THE AUTHORS

ing Apple Computer, Boeing, DuPont, Ford, General Motors, Morgan Stanley, PepsiCo,
Visa, and the World Bank. He is a member of the American Accounting Association and
the Institute of Management Accountants.

Madhav V. Rajan is the Robert K. Jaedicke Professor of Accounting and Senior Associate
Dean for Academic Affairs at Stanford University’s Graduate School of Business. He is also
Professor of Law (by courtesy) at Stanford Law School. Rajan oversees the MBA and MSx
programs as well as the Marketing and Organizational Behavior faculty areas at the GSB.

Rajan received his undergraduate degree in commerce from the University of Madras,
India, and his MS in accounting, MBA, and PhD degrees from Carnegie Mellon University.
In 1990, his dissertation won the Alexander Henderson Award for Excellence in Economic
Theory.

Rajan’s primary area of research interest is the economics-based analysis of manage-
ment accounting issues, especially as they relate to internal control, capital budgeting,
quality management, supply chain and performance systems in firms. He has published
his research in a variety of leading journals, including The Accounting Review, Journal of
Accounting Research, Management Science, and Review of Financial Studies. In 2004, he
received the Notable Contribution to Management Accounting Literature award. He is a
coauthor of Managerial Accounting: Making Decisions and Motivating Performance.

Rajan has served as the Departmental Editor for Accounting at Management Science
as well as associate editor for both the accounting and operations areas. From 2002 to
2008, Rajan served as an editor of The Accounting Review. Rajan has twice been a ple-
nary speaker at the AAA Management Accounting Conference.

Rajan has received several teaching honors at Wharton and Stanford, including the
David W. Hauck Award, the highest undergraduate teaching award at Wharton. He has
taught in a variety of executive education programs, including the Stanford Executive
Program and the National Football League Program for Managers, as well as custom
programs for firms, including Genentech, Hewlett-Packard, and nVidia.

Rajan is a director of Cavium, Inc., and iShares, Inc., and a trustee of the iShares Trust.



Preface

is one of the best business investments a student
can make. Why? Because success in any organization—from the smallest corner store
to the largest multinational corporation—requires the use of cost accounting concepts
and practices. Cost accounting provides key data to managers for planning and control-
ling, as well as costing products, services, even customers. This book focuses on how
cost accounting helps managers make better decisions, as cost accountants are increas-
ingly becoming integral members of their company’s decision-making teams. In order to
emphasize this prominence in decision making, we use the “different costs for different
purposes” theme throughout this book. By focusing on basic concepts, analyses, uses, and
procedures instead of procedures alone, we recognize cost accounting as a managerial
tool for business strategy and implementation.

We also prepare students for the rewards and challenges they face in the professional
cost accounting world of today and tomorrow. For example, we emphasize both the devel-
opment of analytical skills such as Excel to leverage available information technology and
the values and behaviors that make cost accountants effective in the workplace.

New to This Edition
Deeper Consideration of Global Issues

Businesses today have no choice but to integrate into an increasingly global ecosystem.
Virtually all aspects, including supply chains, product markets, and the market for managerial
talent, have become more international in their outlook. To illustrate this, we incorporate
global considerations into many of the chapters. For example, Chapter 6 talks about the spe-
cial challenges of budgeting in multinational companies while Chapter 23 discusses the chal-
lenges of evaluating the performance of divisions located in different countries. The opener
for Chapter 17 highlights the differences in the way process flows are accounted for under
U.S. and international accounting rules and the impact of these differences on companies’
margins and after-tax income. Chapter 22 examines the importance of transfer pricing in
minimizing the tax burden faced by multinational companies. Several new examples of man-
agement accounting applications in companies are drawn from international settings.

Increased Focus on Merchandising and Service Sectors

In keeping with the shifts in the U.S. and world economy, this edition makes greater use of
merchandising and service sector examples, with corresponding de-emphasis of traditional
manufacturing settings. For example, Chapter 10 illustrates linear cost functions in the
context of payments for cloud computing services. Chapter 20 highlights inventory man-
agement in retail organizations and has a revised example based on a seller of sunglasses.
Chapter 21 now incorporates a new running example that looks at capital budgeting in the
context of a transportation company. Several Concepts in Action boxes focus on the mer-
chandising and service sectors, including the use of activity-based costing to reduce the costs
of health care delivery (Chapter 5), the structure of SGA costs at Nordstrom (Chapter 2),
and an analysis of the operating income performance of Best Buy (Chapter 12).

Greater Emphasis on Sustainability

This edition places significant emphasis on sustainability as one of the critical managerial
challenges of the coming decades. Many managers are promoting the development and
implementation of strategies to achieve long-term financial, social, and environmental
performance as key imperatives. We highlight this in Chapter 1 and return to the theme in
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several subsequent chapters. Chapter 12 discusses the benefits to companies from measur-
ing social and environmental performance and how such measures can be incorporated
in a balanced scorecard. Chapter 23 provides several examples of companies that man-
date disclosures and evaluate managers on environmental and social metrics. A variety of
chapters, including Chapters 4, 10, and 15, contain vignettes that stress themes of energy
independence, using cost analysis to reduce environmental footprints, and constructing
“green” homes in a cost-effective manner.

New Cutting-Edge Topics

The pace of change in organizations continues to be rapid. The fifteenth edition of Cost
Accounting reflects changes occurring in the role of cost accounting in organizations.

o We have introduced sustainability strategies and the methods companies use to imple-
ment sustainability with business goals.

o We have added ideas based on academic research regarding the weights to be placed
on performance measures in a balanced scorecard.

e We have provided details on the transfer pricing strategies used by multinational tech-
nology firms such as Apple and Google to minimize income taxes.

o We discuss current trends in the regulation of executive compensation.

o We describe the evolution of enterprise resource planning systems and newer simpli-
fied costing systems that practice lean accounting.

o We discuss the role of accounting concepts and systems in fostering and supporting
innovation and entrepreneurial activities in firms.

Opening Vignettes

Each chapter opens with a vignette on a real company situation. The vignettes engage the
reader in a business situation or dilemma, illustrating why and how the concepts in the chapter
are relevant in business. For example, Chapter 2 describes how Hostess Brands, the maker
of Twinkies, was driven into liquidation by the relatively high proportion of fixed costs in its
operations. Chapter 4 explains the importance of job costing for “green” homebuilders such
as KB Home. Chapter 8 examines Tesla Motors’ understanding of fixed and variable over-
head costs for planning and control purposes. Chapter 12 shows how Volkswagen’s Brazilian
subsidiary used the balanced scorecard to guide its journey out of the global financial crisis.
Chapter 15 shows the impact of two alternative methods of cost allocation considered by the
U.S. government for charging customers for the costs of developing “Smart Grids” for power.
Chapter 23 describes the historical misalignment between performance measurement and
pay at AIG and the recent changes to the compensation plans for its executives.

Concepts in Action Boxes

Found in every chapter, these boxes cover real-world cost accounting issues across a vari-
ety of industries, including automobile racing, defense contracting, entertainment, manu-
facturing, and retailing. New examples include:

e Cost—Volume-Profit Analysis Makes Megabus a Mega-Success (Chapter 3)

o Flexible Budgets at Corning (Chapter 7)

o What Does It Cost AT&T to Send a Text Message (Chapter 10)

e Are Charitable Organizations Allocating Joint Costs in a Misleading Way? (Chapter 16)

e Avoiding Performance-Measurement Silos at Staples (Chapter 23)

Streamlined Presentation

We continue to try to simplify and streamline our presentation of various topics to make
it as easy as possible for students to learn the concepts, tools, and frameworks introduced
in different chapters. A major change in this edition is the reorganization of Chapters 12



and 13. Chapter 13 in the fourteenth edition, “Strategy, Balanced Scorecard, and Strategic
Profitability Analysis,” has been moved to Chapter 12, and Chapter 12 in the fourteenth
edition, “Pricing Decisions and Cost Management,” has been moved to Chapter 13. As
a result of the switch, Chapter 13 is the first of four chapters on cost allocation. We
introduce the purposes of cost allocation in Chapter 13 and discuss cost allocation for
long-run product costing and pricing. Continuing the same example, Chapter 14 discusses
cost allocation for customer costing. Chapter 15 builds on the Chapter 4 example to dis-
cuss cost-allocation for support departments. Chapter 16 discusses joint cost allocation.
As a result of the reorganization, we have also made major revisions in the structure and
writing of each of these chapters as we discuss in detail in the next section.
Other examples of more streamlined presentations can be found in:

e Chapter 2 on the discussion of fundamental cost concepts and the managerial frame-
work for decision making.

o Chapter 6, which has a revised appendix that ties together the chapter example and
the cash budget.

o Chapter 8, which has a comprehensive chart that lays out all of the variances described
in Chapters 7 and 8.

o Chapter 9, which uses a single two-period example to illustrate the impact of various
inventory costing methods and denominator level choices.

Selected Chapter-by-Chapter Content Changes

Thank you for your continued support of Cost Accounting. In every new edition, we
strive to update this text thoroughly. To ease your transition from the fourteenth edition,
here are selected highlights of chapter changes for the fifteenth edition.

Chapter 1 has been rewritten to include greater discussion of sustainability and why
this issue has become increasingly critical for managers. It also includes more material on
the importance of ethics, values, and behaviors as well as the role of the Sarbanes—Oxley
act in improving the quality of financial reporting.

Chapter 2 has been updated and revised to make it easier for students to understand
core cost concepts and to provide a framework for how cost accounting and cost manage-
ment help managers make decisions.

Chapter 3 now includes greater managerial content, using examples from real compa-
nies to illustrate the value of cost—volume—profit analysis in managerial decision making.

Chapter 4 has been revised with the addition of substantial new material to the section
discussing end-of-period adjustments for the difference between Manufacturing Overhead
Control and Manufacturing Overhead Allocated. The chapter also now discusses criteria
for allocating costs and relates them to real examples to highlight why managers need
allocated cost information to make decisions.

Chapter 5 has been reorganized with a new section on first-stage allocation to help
students understand how costs from the standard accounting classifications (salaries,
depreciation, rent, and so on) are allocated to activity-cost pools. The discussion of behav-
ioral considerations in implementing activity-based costing has been moved to a new
section and integrated with other material in the chapter. There is also new material on
the tradeoffs related to allocating facility-sustaining costs to products or not allocating
them at all because these costs do not have good cost drivers.

Chapter 6 has been significantly rewritten with the addition of more managerial con-
tent. In addition, the appendix has been completely reworked to tie together the chapter
example and the cash budget.

In Chapter 7, the appendix on market-share and market-size variances has been replaced
with one on mix and yield variances, which provide a natural extension of efficiency vari-
ances to settings with substitutable inputs. Chapter 8 now provides a revised comprehensive
summary of the variances in both Chapters 7 and 8 via an innovative new exhibit.

Chapter 9 has been simplified substantially by a change in the integrated example
from three to two periods. This retains the pedagogical value of the example while
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making it much easier for students to read and understand. Exhibit 9-4 and the material
around it have been simplified further, and the self-study problem has also been revised.

Chapter 10 provides a practical guide to the use of various cost estimation techniques
with many illustrative examples. The opening vignette has been revised, and we include
a new discussion of the difference between correlation and causation, as well as a more
streamlined description of inference and hypothesis testing when using regression analysis.

Chapter 11 has been revised substantially; the material on “Theory of Constraints
and Throughput Contribution Margin” from Chapter 19 has now been incorporated into
a new section in this chapter. The text and numbers have been rewritten to link with
the Power Recreation problem already in Chapter 11 (and the chapter appendix). The
chapter has been made easier for students to follow by replacing paragraphs with tables.
Throughout, there is greater emphasis on understanding why relevant costs and revenues
are important when making decisions.

The new Chapter 12 (on the balanced scorecard) has been rewritten with a completely
new section on using the balanced scorecard to achieve environmental and social goals.
This section describes the motivations for companies to focus on sustainability goals (such
as the concept of shared value), sustainability strategies, and the methods companies use
to implement sustainability with business goals. There is also a new exhibit extending the
Chipset balanced scorecard to include environmental and social objectives and measures.

The new Chapter 13 focuses on cost allocation for long-run pricing decisions. The
material on short-run costing and pricing (from Chapter 12 in the fourteenth edition) has
been moved to Chapter 11.

Chapter 14 has been completely rewritten. It continues the same example of Astel
Computers from Chapter 13 but switches the context from cost allocation for pricing
to cost allocation for customer profitability. The order of presentation, the content, the
examples, and the exhibits are all new. The chapter now starts with customer profitability
based on customer-level costs and discusses the hierarchical operating income statement.
It then motivates why corporate, division, and distribution channel costs need to be allo-
cated and the criteria that can be used to allocate them. The chapter closes with sales
variances and market-share and market-size variances (moved here from Chapter 7).
The example is new and builds on the Astel Computers example that is used throughout
Chapters 13 and 14.

Chapter 15 is also heavily revised, with new content, examples, and exhibits. It con-
tinues the example of Robinson Company from Chapter 4 but adds more issues around
cost allocation—single rate, dual rate, and support-department cost allocations using
direct, step-down, and reciprocal methods. Using the same example helps link and inte-
grate normal costing and support department cost allocation.

Chapter 16 now provides an in-depth discussion of the rationale for joint-cost alloca-
tion and the merits and demerits of various joint-cost allocation methods. It also uses real-
world examples to highlight the preferred method of joint-cost allocation in various settings.

Chapters 17 and 18 present actual costing with the material on standard costing dis-
cussed in the appendix. We have added a discussion of managerial issues when estimating
equivalent units and choosing between the FIFO and weighted-average costing methods.
Chapter 18 emphasizes the importance of reducing spoilage and scrap and more generally
the theme of striving for a sustainable production and service environment.

As a result of moving material on the theory of constraints to Chapter 11, Chapter 19
now focuses on quality and time. We use the same Photon example throughout the chapter
to discuss both quality and time-based competition. This helps to integrate and streamline
the chapter.

Chapter 20 contains revised content and presentation comparing traditional and just-
in-time purchasing (and a changed Exhibit 20-5). The sections on supplier evaluation,
relevant costs of quality, and timely deliveries have also been rewritten, as well as the
material on enterprise resource planning systems and lean accounting.

Chapter 21 has been completely redone with an entirely new example and a set of
revised (and clearer) exhibits. The focus has shifted from a manufacturing setting to a
transportation firm evaluating the purchase of a new hybrid-engine bus.



Chapter 22 has been significantly revised to reflect the latest developments in the
controversial use of transfer prices for tax minimization by multinational corporations,
with several real-world examples. The revision also highlights the costs and benefits of
decentralization and the tradeoffs involved in setting a transfer pricing policy.

Chapter 23 includes a description of the use of environmental, social, and ethical
objectives by companies as part of top management’s pay structures. It discusses the new
SEC regulations on disclosure of executive compensation and the Dodd-Frank “say on
pay” rules. The chapter also incorporates research findings on the relative weight to be
placed on different measures of the balanced scorecard.

Hallmark Features of Cost Accounting

o Exceptionally strong emphasis on managerial uses of cost information

e Clarity and understandability of the text

o Excellent balance in integrating modern topics with traditional coverage
e Emphasis on human behavior aspects

o Extensive use of real-world examples

e Ability to teach chapters in different sequences

o Excellent quantity, quality, and range of assignment material

The first thirteen chapters provide the essence of a one-term (quarter or semester) course.
There is ample text and assignment material in the book’ twenty-three chapters for a
two-term course. This book can be used immediately after the student has had an intro-
ductory course in financial accounting. Alternatively, this book can build on an introduc-
tory course in managerial accounting.

Deciding on the sequence of chapters in a textbook is a challenge. Because every
instructor has a unique way of organizing his or her course, we utilize a modular, flexible
organization that permits a course to be custom tailored. This organization facilitates
diverse approaches to teaching and learning.

As an example of the book’s flexibility, consider our treatment of process costing.
Process costing is described in Chapters 17 and 18. Instructors interested in filling out
a student’s perspective of costing systems can move directly from job-order costing
described in Chapter 4 to Chapter 17 without interruption in the flow of material. Other
instructors may want their students to delve into activity-based costing and budgeting
and more decision-oriented topics early in the course. These instructors may prefer to
postpone discussion of process costing.

Resources

In addition to this textbook and MyAccountinglLab, a companion website is available for
students at www.pearsonhighered.com/horngren.
The following resources are available for instructors in MyAccountinglLab and on the

Instructors Rescource Center at www.pearsonhighered.com/horngren.

e Solutions Manual

o Test Bank in word and TestGen, including algorithmic questions

e Instructors Manual

e PowerPoint Presentations

o Image Library
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In memory of Charles T. Horngren 1926-2011
Chuck Horngren revolutionized cost and management accounting. He loved new
ideas and introduced many new concepts. He had the unique gift of explaining these
concepts in simple and creative ways. He epitomized excellence and never tired
of details, whether it was finding exactly the right word
or working and reworking assignment materials.

He combined his great intellect with genuine humility and warmth and a human
touch that inspired others to do their best. He taught us many lessons about
life through his amazing discipline, his ability to make everyone
feel welcome, and his love of family.

It was a great privilege, pleasure, and honor to have known
Chuck Horngren. Few individuals will have the enormous influence that
Chuck had on the accounting profession. Fewer still will be able to do it with the
class and style that was his hallmark. He was unique, special, and amazing
in many, many ways and, at once, a role model, teacher, mentor, and friend.
He will be deeply missed.

SRIKANT M. DATAR
Harvard University

MabHAv V. RAJAN
Stanford University

To Our Families
Swati, Radhika, Gayatri, Sidharth (SD)
Gayathri, Sanjana, Anupama (MVR)



Cost Accounting

A Managerial Emphasis



> Learning Objectives

1

2

Distinguish financial accounting
from management accounting

Understand how management
accountants help firms make
strategic decisions

Describe the set of business
functions in the value chain
and identify the dimensions

of performance that customers
are expecting of companies

Explain the five-step decision-
making process and its role in
management accounting

Describe three guidelines
management accountants follow
in supporting managers

Understand how management

accounting fits into an organization’s

structure

Understand what professional
ethics mean to management
accountants

The Manager

and Management
Accounting

All businesses are concerned about revenues and costs.

Managers at companies small and large must understand how revenues and costs
behave or risk losing control of the performance of their firms. Managers use cost
accounting information to make decisions about research and development, budget-
ing, production planning, pricing, and the products or services to offer customers.
Sometimes these decisions involve tradeoffs. The following article shows how compa-
nies like Apple make those tradeoffs to increase their profits.

iTunes Variable Pricing: Downloads Are Down,
but Profits Are Up'

Can selling less of something be more profitable than selling more of it? In 2009, Apple
changed the pricing structure for songs sold through iTunes from a flat fee of $0.99 to a
three-tier price point system of $0.69, $0.99, and $1.29. The top 200 songs in any given
week make up more than one-sixth of digital music sales. Apple began charging the
highest price ($1.29) for these songs—songs by artists like Adele and Carly Rae Jepsen.

Six months after Apple implemented the new pricing model, the downloads of the
top 200 tracks were down by about 6%. But although the number of downloads dropped,
the higher prices generated more revenue than the old pricing structure. Because Apple’s
iTunes costs—wholesale song costs, network and transaction fees, and other operating
costs—do not vary based on the price of each download, the profits from the 30% price
increase more than made up for the losses from the 6% decrease in volume.

Apple has also applied this new pricing structure to movies available through
iTunes, which range from $14.99 for new releases to $9.99 for most other films.

To increase profits beyond those created by higher prices, Apple also began to
manage iTunes’ costs. Transaction costs (what Apple pays credit-card processors like
Visa and MasterCard) have decreased, and Apple has also reduced the number of
people working in the iTunes store.

! Sources: Bruno, Anthony and Glenn Peoples Variable iTunes pricing a moneymaker for artists. Reuters, (June
21, 2009); http://www.reuters.com/article/idUSTRES5K0D]J20090621” The long tale? Billboard (November
14, 2009); http://www.billboard.biz/bbbiz/content_display/magazine/features/e3i35ed869fbd929¢ccd cca52ed7fd
9262d3?imw=Y” Savitz, Eric,Apple Turns Out, iTunes Makes Money Pacific Crest Says (2007); Subscription
Services Seems Inevitable. Barron’s “Tech Trader Daily” blog, April 23. http://blogs.barrons.com/techtrader-
daily/2007/04/23/apple-turns-out-itunes-makes-money-pacific-crest-says-subscription-service-seems-inevitable/
Apple, Inc. “Frequently Asked Questions (FAQ) for Purchased Movies. Accessed May 1, 2013; Nekesa Mumbi
Moody, “Adele, Carly Rae Jepsen Top iTunes’ Year-End Sales,” Billboard (December 13,2012).



By studying cost accounting, you will learn how successful
managers and accountants run their businesses and prepare yourself for
leadership roles in the firms you work for. Many large companies, includ-
ing Nike and the Pittsburgh Steelers, have senior executives with accounting backgrounds.

Financial Accounting, Management
Accounting, and Cost Accounting

As many of you have already learned in your financial accounting class, accounting
systems are used to record economic events and transactions, such as sales and materials
purchases, and process the data into information helpful to managers, sales representa-
tives, production supervisors, and others. Processing any economic transaction means
collecting, categorizing, summarizing, and analyzing. For example, costs are collected by
category, such as materials, labor, and shipping. These costs are then summarized to deter-
mine a firm’s total costs by month, quarter, or year. Accountants analyze the results and
together with managers evaluate, say, how costs have changed relative to revenues from
one period to the next. Accounting systems also provide the information found in a firm’s
income statement, balance sheet, statement of cash flow, and performance reports, such
as the cost of serving customers or running an advertising campaign. Managers use this
information to make decisions about the activities, businesses, or functional areas they
oversee. For example, a report that shows an increase in sales of laptops and iPads at an
Apple store may prompt Apple to hire more salespeople at that location. Understanding
accounting information is essential for managers to do their jobs.

Individual managers often require the information in an accounting system to be
presented or reported differently. Consider, for example, sales order information. A sales
manager at Porsche may be interested in the total dollar amount of sales to determine the
commissions paid to salespeople. A distribution manager at Porsche may be interested
in the sales order quantities by geographic region and by customer-requested delivery
dates to ensure vehicles get delivered to customers on time. A manufacturing manager at
Porsche may be interested in the quantities of various products and their desired delivery
dates so that he or she can develop an effective production schedule.

To simultaneously serve the needs of all three managers, Porsche creates a database,
sometimes called a data warehouse or infobarn, consisting of small, detailed bits of
information that can be used for multiple purposes. For instance, the sales order database
will contain detailed information about a product, its selling price, quantity ordered, and
delivery details (place and date) for each sales order. The database stores information in a
way that allows different managers to access the information they need. Many companies
are building their own enterprise resource planning (ERP) systems. An ERP system is a sin-
gle database that collects data and feeds them into applications that support a company’s
business activities, such as purchasing, production, distribution, and sales.

Financial accounting and management accounting have different goals. As you know,
financial accounting focuses on reporting financial information to external parties such
as investors, government agencies, banks, and suppliers based on Generally Accepted
Accounting Principles (GAAP). The most important way financial accounting information
affects managers’ decisions and actions is through compensation, which is often, in part,
based on numbers in financial statements.

Learning 1
Objective
Distinguish financial
accounting

...reporting on past
performance to
external users

from management
accounting

...helping managers
make decisions



4 CHAPTER1 THE MANAGER AND MANAGEMENT ACCOUNTING

Management accounting is the process of measuring, analyzing, and reporting finan-
cial and nonfinancial information that helps managers make decisions to fulfill the goals
of an organization. Managers use management accounting information to:

1. Develop, communicate, and implement strategies

2. Coordinate product design, production, and marketing decisions and evaluate a com-
pany’s performance

Management accounting information and reports do not have to follow set principles
or rules. The key questions are always (1) how will this information help managers do
their jobs better, and (2) do the benefits of producing this information exceed the costs?

Exhibit 1-1 summarizes the major differences between management accounting and
financial accounting. Note, however, that reports such as balance sheets, income state-
ments, and statements of cash flows are common to both management accounting and
financial accounting.

Cost accounting provides information for both management accounting and finan-
cial accounting professionals. Cost accounting is the process of measuring, analyzing,
and reporting financial and nonfinancial information related to the costs of acquiring
or using resources in an organization. For example, calculating the cost of a product is a
cost accounting function that meets both the financial accountant’s inventory-valuation
needs and the management accountant’s decision-making needs (such as deciding how to
price products and choosing which products to promote). However, today most account-
ing professionals take the perspective that cost information is part of the management
accounting information collected to make management decisions. Thus, the distinction
between management accounting and cost accounting is not so clear-cut, and we often
use these terms interchangeably in the book.

Businesspeople frequently use the term cost management. Unfortunately, the term
does not have an exact definition. In this book we use cost management to describe the
activities managers undertake to use resources in a way that increases a product’s value

m Major Differences Between Management and Financial Accounting

Management Accounting

Financial Accounting

Purpose of information

Primary users

Focus and emphasis

Rules of measurement
and reporting

Time span and type of
reports

Behavioral implications

Help managers make decisions
to fulfill an organization’s goals

Managers of the organization

Future-oriented (budget for
2014 prepared in 2013)

Internal measures and reports
do not have to follow GAAP but
are based on cost-benefit analysis

Varies from hourly information

to 15 to 20 years, with financial
and nonfinancial reports on
products, departments, territories,
and strategies

Designed to influence the behavior
of managers and other employees

Communicate an organization’s financial
position to investors, banks, regulators,
and other outside parties

External users such as investors, banks,
regulators, and suppliers

Past-oriented (reports on 2013
performance prepared in 2014)

Financial statements must be prepared
in accordance with GAAP and be
certified by external, independent auditors

Annual and quarterly financial reports,
primarily on the company as a whole

Primarily reports economic events

but also influences behavior because
manager’'s compensation is often based
on reported financial results
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to customers and achieves an organization’s goals. In other words, cost management
is not only about reducing costs. Cost management also includes making decisions to
incur additional costs—for example, to improve customer satisfaction and quality and
to develop new products—with the goal of enhancing revenues and profits. Whether or
not to enter new markets, implement new organizational processes, and change product
designs are also cost management decisions. Information from accounting systems helps
managers to manage costs, but the information and the accounting systems themselves
are not cost management.

Strategic Decisions and the Management
Accountant

A company’s strategy specifies how the organization matches its own capabilities with
the opportunities in the marketplace. In other words, strategy describes how an organiza-
tion will compete and the opportunities its managers should seek and pursue. Businesses
follow one of two broad strategies. Some companies, such as Southwest Airlines and
Vanguard (the mutual fund company), follow a cost leadership strategy. They have been
profitable and have grown over the years by providing quality products or services at low
prices and by judiciously managing their costs. Other companies such as Apple and the
pharmaceutical giant Johnson & Johnson follow a product differentiation strategy. They
generate their profits and growth because they offer differentiated or unique products or
services that appeal to their customers and are often priced higher than the less-popular
products or services of their competitors.

Deciding between these strategies is a critical part of what managers do. Management
accountants work closely with managers in various departments to formulate strategies by
providing information about the sources of competitive advantage, such as (1) the compa-
ny’s cost, productivity, or efficiency advantage relative to competitors or (2) the premium
prices a company can charge relative to the costs of adding features that make its products
or services distinctive. Strategic cost management describes cost management that specifi-
cally focuses on strategic issues.

Management accounting information helps managers formulate strategy by answer-
ing questions such as the following:

= Who are our most important customers, and how can we be competitive and deliver
value to them? After Amazon.com’s success selling books online, management ac-
countants at Barnes & Noble outlined the costs and benefits of several alternative
approaches for enhancing the company’s information technology infrastructure and
developing the capability to sell books online. A similar cost-benefit analysis led
Toyota to build flexible computer-integrated manufacturing plants that enable it to
use the same equipment efficiently to produce a variety of cars in response to chang-
ing customer tastes.

= What substitute products exist in the marketplace, and how do they differ from our
product in terms of features, price, cost, and quality? Hewlett-Packard, for example,
designs, costs, and prices new printers after comparing the functionality and quality
of its printers to other printers available in the marketplace.

= What is our most critical capability? Is it technology, production, or marketing?
How can we leverage it for new strategic initiatives? Kellogg Company, for example,
uses the reputation of its brand to introduce new types of cereals with high profit
margins.

= Will adequate cash be available to fund the strategy, or will additional funds need to be

raised? Procter & Gamble, for example, issued new debt and equity to fund its strategic
acquisition of Gillette, a maker of shaving products.

The best-designed strategies and the best-developed capabilities are useless unless they are
effectively executed. In the next section, we describe how management accountants help
managers take actions that create value for their customers.

Decision
Point

How is financial
accounting different
from management
accounting?

Learning 2
Objective
Understand how
management
accountants help

firms make strategic
decisions

...they provide
information about the
sources of competi-
tive advantage

Decision
Point

How do management
accountants support
strategic decisions?
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Learning
Objective

Describe the set of
business functions
in the value chain
and identify the
dimensions of
performance

that customers
are expecting of
companies

...R&D, design,
production, marketing,
distribution, and
customer service
supported by adminis-
tration to achieve cost
and efficiency, quality,
time, and innovation

Value-Chain and Supply-Chain Analysis
and Key Success Factors

Customers demand much more than just a fair price; they expect quality products (goods
or services) delivered in a timely way. The entire customer experience determines the
value a customer derives from a product. In this section, we explore how a company goes
about creating this value.

Value-Chain Analysis

The value chain is the sequence of business functions by which a product is made progres-
sively more useful to customers. Exhibit 1-2 shows six primary business functions: research
and development (R&D), design of products and processes, production, marketing, distri-
bution, and customer service. We illustrate these business functions with Sony Corporation’s
television division.

1. Research and development (R&D)—generating and experimenting with ideas related
to new products, services, or processes. At Sony, this function includes research
on alternative television signal transmission and on the picture quality of different
shapes and thicknesses of television screens.

2. Design of products and processes—detailed planning, engineering, and testing of
products and processes. Design at Sony includes deciding on the number of compo-
nent parts in a television set and determining the effect alternative product designs
will have on the set’s quality and manufacturing costs. Some representations of the
value chain collectively refer to the first two steps as technology development.?

3. Production—procuring, transporting, and storing (“inbound logistics”) and coordinat-
ing and assembling (“operations”) resources to produce a product or deliver a service.
The production of a Sony television set includes the procurement and assembly of the
electronic parts, the cabinet, and the packaging used for shipping.

4. Marketing (including sales)—promoting and selling products or services to custom-
ers or prospective customers. Sony markets its televisions at tradeshows, via adver-
tisements in newspapers and magazines, on the Internet, and through its sales force.

5. Distribution—processing orders and shipping products or services to customers (“out-
bound logistics”). Distribution for Sony includes shipping to retail outlets, catalog
vendors, direct sales via the Internet, and other channels through which customers
purchase new televisions.

6. Customer service—providing after-sales service to customers. Sony provides customer
service on its televisions in the form of customer-help telephone lines, support on the
Internet, and warranty repair work.

In addition to the six primary business functions, Exhibit 1-2 shows an administra-
tion function, which includes accounting and finance, human resource management, and
information technology and supports the six primary business functions. When discuss-
ing the value chain in subsequent chapters of the book, we include the administration

m Different Parts of the Value Chain

Administration

Research

Development

Marketing Distribution

2 M. Porter, Competitive Advantage (New York: Free Press, 1998).
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function within the primary functions. For example, included in the marketing function is
the function of analyzing, reporting, and accounting for resources spent in different mar-
keting channels, whereas the production function includes the human resource manage-
ment function of training frontline workers. Each of these business functions is essential
to companies satisfying their customers and keeping them satisfied (and loyal) over time.

To implement their corporate strategies, companies such as Sony and Procter &
Gamble use customer relationship management (CRM), a strategy that integrates people
and technology in all business functions to deepen relationships with customers, partners,
and distributors. CRM initiatives use technology to coordinate all customer-facing activi-
ties (such as marketing, sales calls, distribution, and after-sales support) and the design and
production activities necessary to get products to customers.

Different companies create value in different ways. Lowe’s (the home-improvement
retailer) does so by focusing on cost and efficiency. Toyota Motor Company does so by
focusing on quality. Fast response times at eBay create quality for the online auction
giant’s customers, whereas innovation is primarily what creates value for the customers
of the biotech company Roche-Genentech. The Italian apparel company Gucci creates
value for its customers by building a prestigious brand. As a result, at different times and
in different industries, one or more of these functions is more critical than others. For
example, a company such as Roche-Genentech will emphasize R&D and the design of
products and processes. In contrast, a company such as Gucci will focus on marketing,
distribution, and customer service to build its brand.

Exhibit 1-2 depicts the usual order in which different business-function activities
physically occur. Do not, however, interpret Exhibit 1-2 to mean that managers should
proceed sequentially through the value chain when planning and managing their activi-
ties. Companies gain (in terms of cost, quality, and the speed with which new products
are developed) if two or more of the individual business functions of the value chain work
concurrently as a team. For example, a company’s production, marketing, distribution,
and customer service personnel can often reduce a company’s total costs by providing
input for design decisions.

Managers track the costs incurred in each value-chain category. Their goal is to reduce
costs and to improve efficiency. Management accounting information helps managers
make cost-benefit tradeoffs. For example, is it cheaper to buy products from a vendor
or produce them in-house? How does investing resources in design and manufacturing
reduce costs of marketing and customer service?

Supply-Chain Analysis

The parts of the value chain associated with producing and delivering a product or
service—production and distribution—are referred to as the supply chain. The supply
chain describes the flow of goods, services, and information from the initial sources of
materials and services to the delivery of products to consumers, regardless of whether
those activities occur in one organization or in multiple organizations. Consider Coke
and Pepsi: Many companies play a role in bringing these products to consumers as the
supply chain in Exhibit 1-3 shows. Part of cost management emphasizes integrating
and coordinating activities across all companies in the supply chain to improve their

m Supply Chain for a Cola Bottling Company
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