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Definitions of OM
Traditionally, production and operations management was concerned with factories, that is, how factories should be best operated towards the production of goods. More recently, it is said that OM is the study of how inputs (or resources) are processed into outputs. In a furniture factory, an input like unsanded wood is put through the sanding process and the output of sanded wood emerges. On a larger scale, a number of sequential processes (eg, sanding, painting and assembling), each using various inputs, eventually result in an 'ultimate' output such as a dining table ... and even that table output is just an input to the retailer's "selling" process and, once sold, to the owner's "dining" process!  
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Economists view the world with a similar perspective when they say that managers should be concerned with the efficient "transformation" of the 'factors of production.'
  That economic perspective is shared by certain OM thinkers who define the field as the management of the 'integration' of resources.

Types of Resources
Materials are not the only kind of resource/input that is used in operations. Operations managers must consider what type of labor, capital, and equipment to 'input' into a process, as well. These four types of resources are often called "The four Ms: "manpower, money, material, and machinery. Recently, managers have realized that several other types of resources are becoming increasingly critical to efficient operations. The design process for a new automobile used to take five years or more; an automobile company that 'input' this much time into the design process today would reach the marketplace too late. In the 1960s, a soda can was made of 1.25 ounces of steel, today it is made of .50 ounces of aluminum. Years of research into building a lightweight yet sturdy can -- knowledge -- substituted for the raw material steel.
  One of the most valuable resources at companies that produce microprocessing chips and drugs is the knowledge they create, maintain, and use to develop new products; the processes they use to actually manufacture these products and their costs are already, for the most part, well understood and well managed. Alvin Toffler says that "knowledge is so important that if you have it in the right head at the right time and the right place, it is the ultimate substitution for the other factors of production."  TV Guide is a company that is actually worth more than all three major television networks combined. Oddly, it appears that the information about television schedules is more valuable than the television shows themselves!  Many mass marketing businesses would consider the information contained in their consumer databases to be their most valued resource. Many of the companies that manufactured supercomputers, the biggest and fastest of all computers, during the 1980s, are out of business or in financial difficulty today. They continued to invest in technology that would make 'one big' machine work faster (ie, supercooling the machine so that electrons would move quicker), but other companies invested in technology that would make it possible for lots of less expensive microprocessor chips to work together and to work faster as needed by adding more chips. Clearly, managers must select and 'input' the appropriate technology for their production processes. These types of resources can also be considered part of a "fifth M" -- methods.

OM and Services
Throughout most of the 20th Century, operations management was almost exclusively concerned with the production of manufactured goods in “smokestack” factories.  As the 21st Century begins, operations management is becoming increasingly concerned with the management of service operations. Today, only about 10% - 15% of American jobs today involve direct labor ("slamming the hammer on metal," so to speak), while 85% - 90% are service-like in nature. Insurance companies, banks, accounting firms, hospitals and universities are all examples of service organizations that, in many ways, can be viewed as "service factories"—service ‘systems’ comprised of inputs, processes  and outputs. Hospitals take sick people as input, run them through a number of sequential processes such as admitting, X-raying, and operating, and eventually well people emerges as output. Universities take less educated people as input, run them through a number of sequential processes such as advising, taking lectures, testing, and eventually more educated people emerges as output (we hope!). Computer professionals maintain a similar view when they speak of computer systems as comprised of inputs like data entered at a keyboard, processing such as programs running, microprocessing chips working, and outputs like printed reports. In a larger sense, it is even possible to conceptualize entire businesses or governments as operations composed of a series of inputs, processes, and outputs; and the future of the field of operations management may well focus on the process management of such "organizational operations.”  

Managers no longer view a specific product as either a manufactured good or a service, but as a bundle of goods and services. Tax preparation is a product that primarily a service, but contains facilitating goods such as the completed paperwork; the personal computer on your desk and the automobile you drive are certainly manufactured goods, but these products contain facilitating services as well, such as the telephone numbers you can call for help. 
The Classical OM Approach
Managers have devoted much attention to about how to best operate a factory since the beginning of the Industrial Age, yet, even today, there is no single, agreed-upon, "best" way to do so, and managerial thinking about how this problem should be approached has changed several times over the last century. The first approach appeared in the late 19th and early 20th century, when factories relied almost entirely on direct labor to manufacture goods (or skillfully operate the machines that did). Managers purchased whatever machines they wished to use, arranged the work in assembly line fashion as much as possible and used division of labor (or “specialization”) to break the required tasks down into jobs requiring little or no skill. A particular product changed very little over long periods of time (ie, the black Western Electric desk telephone went almost unchanged for 40 years
), making mass production possible.
  The performance of labor, however, could vary on a day-to-day basis and affect factory output, and increases in factory output over time could only come from improving the efficiency of direct labor. So early management thinkers like Frederick Taylor focused on making sure the laborers worked (or ran their machines) as well as possible in repetitive, machine-like fashion in order to improve factory operations. Taylor referred to this approach as 'scientific management.'  Each laborer was viewed as a smaller machine inside the big factory machine, as a "cog in the works."
  Even today, you can observe this approach in factory operations when production standards (ie, a worker must paint 75 widgets per hour "to get production") are used or time-and-motion studies (eg, the observing and timing of labor) to set those standards. The classical approach generally dominated OM from the beginning of the Industrial Age until World War II.

The Decisional OM Approach
During World War II, the military was faced with many new and complex questions, such as what flight patterns should be used over the English Channel by planes looking for German submarines, that could not be answered by traditional methods such as studying past military history. The Office of Strategic Services (OSS), predecessor of the CIA, tried to provide answers by bringing together a number of preeminent thinkers who viewed these questions as military decisions with optimal (ie, "best") answers that could be determined through the use of scientific, mathematical, logical and analytical methods. These thinkers added enough new insight into such questions that their approach received encouragement and funding for additional research after the war. Eventually, some of their approaches were found to be useful in business  as well. For instance, PERT (Program Evaluation and Review Technique) was originally developed in the late 1950s by the RAND Corporation (a Department of Defense 'think-tank' that was 'home' to a number of these thinkers after the war) as a logical method for organizing the "on-time, on-budget" completion of the Polaris nuclear missile project. By the 1960s, PERT was being used by construction companies to manage large industrial projects such as the building of power plants. Today, PERT is taught within 'project management' coursework in most business schools, and PERT-based personal computer software packages (eg, Microsoft Project) are used to control all types of typical managerial 'projects' (eg, launching a new marketing campaign).

The continued success of this decisional approach through the 1950s contributed to the rise of academic disciplines such as management science, game theory, military science, operations research, and decision sciences. By 1960, the revered academic Herbert Simon had redefined the primary role of manager from that of 'taskmaster/overseer of direct labor' to 'professional decision-maker.'  Many business schools that focused on the teaching of vocational skills such as bookkeeping during the 1950s, were in part influenced by these events to incorporate a more quantitative approach within their curriculums.
  Many excellent and widely used decisional OM tools have been developed that greatly improve the efficiency of American mass production including Material Requirements Planning (a logical process for planning material deliveries and production floor schedules), a variety of demand forecasting models and formulas for predicting product demand, and linear programming methods that use an algebraic approach to find "optimal" solutions to a number of common OM problems. Most examples of the decisional approach view managerial questions as best answered with an analysis that is thorough, logical and devoid of consideration of human factors in the quest for the optimal (ie, best) solutions; this despite the fact that Simon describes (and a body of research confirms) that, in practice, managerial questions are typically answered through the art of managerial experience, pattern recognition and 'intuition' in a rapid decision-making process, that managers select 'satisficing' solutions (ie, solutions that 'will do') under 'bounded' (ie, less than perfect) rationality, logic, and information.

The Japanese/Modern OM Approach
After World War II, American industrial growth relied even more on increasing the quantity of goods manufactured using mass production methods. America possessed most of the world's remaining factories (and the well-developed managerial skills in mass production) that were needed to fill the significant global "pent-up" consumer demand for goods unavailable during the years of "war effort" production. The resulting domestic economic prosperity served to further fuel domestic consumer demand well into the 1960s.

Japanese manufacturing companies faced a different situation. Paradoxically, the destruction of Japan's industrial capacity provided the opportunity to redesign and improve it. General MacArthur supported the construction of factories to build radios so that the Japanese could listen to American "informational and educational programs" and learn American manufacturing methods to use in rebuilding their economy. He brought American experts to Japan who recommended continuous improvement (ie, kaizen) of the quality of goods and processes to achieve growth. It was a philosophy that just happened to complement the circumstances at hand.

The scarcity of resources greatly impacted the redesign of Japanese manufacturing. For example, their managers could not risk manufacturing goods that ended up inventoried or unsold. Redesigned factories incorporated kanban (or "pull") methods, where, like the slots that hold burgers at fast-food restaurants, manufacturing processes "upstream" are triggered/driven by consumption. Kanbans also reduce the waste of inventory because the quantities and timings of material transfers are far more exact than under mass production; hopefully, deliveries are "just-in-time."  In a more general sense, pull methods and scarce resources motivated Japanese manufacturers to pay close attention to customer needs and preferences, to adopt a customer-driven mentality that improved quality by striving to "make exactly what the customer wants and needs."  In the late 1940s, Detroit automobile factories needed a full day to changeover a sheet metal stamping machine in order to stamp out a different body part. Detroit management avoided changeover downtime by stamping out the largest "lot size" (ie, the number of units made 'at a time') possible; luckily, high demand prevented excess inventories. In Japan, scarce resources and low demand forced Japanese companies to run much smaller lot sizes, which increased the number of changeovers; management solved the root problem by continually working to actually  reduce changeover downtimes. By the late 1950s, Toyota could changeover the same machine in three minutes. Reductions in changeover downtime times and lot sizes correspondingly reduced inventory and its associated costs and also reduced throughput times (ie, lowered the time it takes a product to move through the factory from start to finish).
  This method of improving the quality of production processes by using less in the way of resources, inventories, lot sizes, and changeover downtimes -- by removing muda (waste) -- is called lean production.

Japanese culture and history provided a foundation for cooperative partnerships with a few, key suppliers. From about 1870 until World War II, Japanese industry was dominated by zaibatsu, industrial conglomerates, each controlled by a major family of Imperial Japan (examples include Mitsubishi, Mitsui, C. Itoh and Matsushita
) through a central holding company. Though the Zaibatsu was outlawed by Allied occupation authorities after the war, its remnants reemerged as keiretsus.
 In this sense, Japanese companies relied of the "visible hand" of keiretsu management to guide their cooperative supplier relationships into lowering material defects and reducing inventories, while ensuring the stability and "healthy" pricing that allowed suppliers to safely fund long-term improvement projects. Meanwhile, American companies believed the "invisible hand" of the competitive marketplace would lead them to the best suppliers. Their "win/lose" approach, based on lowest unit cost mentality, caused frequent switching of suppliers and 'trapped' the suppliers in pricing wars that drained their capital away from long‑term improvements and caused their quality to suffer.

With labor as their single plentiful resource and with their culture of "win/win" cooperation, Japanese companies were influenced to develop worker empowerment, structures for increasing the ability and authority of workers to make corporate decisions typically reserved for management. William Ouchi termed this perspective Theory Z.
  The small team structure of Japanese feudalism likely influenced the development of quality circles, worker teams that continually identify and solve quality problems. Workers were focused on root cause analysis, using simple tools to find and solve the real cause of a problem instead of just continually wasting time and resources treating its effects.
 One such technique is Ishikawa (or fishbone) diagramming, where teams draw branches backwards, starting with the observed problem, asking "why" to create the next branch; the process bears strong resemblance to the truism that "one must ask "five‑whys" in order to find the real problem."
  While the division of labor under American mass production led its management to see laborers merely as unskilled, untalented, interchangeable "cogs in the works," Japanese management increasingly viewed its labor as human capital, economic units which accumulate value through investments such as education and life-long work experiences, and so were tremendous assets in identifying operational problems. 
Quality also means conformance to specifications, ie, making sure the product is made "as it is supposed to be made."  Mass production, with its emphasis on quantity, requires its assembly lines to run as fast as possible and without interruption, so 'conformance' quality problems are inspected and reworked 'at the end of line,' but such inspected-in quality has high costs. A single quality problem causes more problems, and becomes embedded in the product, as it moves down the line. By the time a problem is discovered, it may have reoccurred many times, and, since workers are not directly responsible for the quality of their own work and are rewarded instead on quantity, there are far more problems to discover. Under lean production, it was far more practical to ensure quality at the process. W. Edwards Deming, the most influential of the American post-war consultants, taught Japanese managers statistical process control, ie, how to use basic statistics to detect quality problems at a process almost immediately, and workers were given jidoka, authority and encouragement to 'stop the production line' if need be, in order to resolve those problems themselves.
 Technology was also used when possible to reduce error; eg, using ever more accurate electronic measuring devices for process control. Fewer quality problems and lower throughput times yielded lower costs and higher quantities. Meanwhile, low volume, labor-intensive European luxury automobile manufacturers continued to rely on armies of rework crews to ensure high quality -- at high cost.

The conditions at hand also encouraged Japanese management to adopt a long-term perspective, as opposed to the short-term perspective typical of Western management. Japanese management recognized that re-establishing their industrial strength in a marketplace so thoroughly dominated by Western manufacturers was not something that would take place quickly. In addition, continuous improvement is essentially a long-term philosophy which seeks to succeed by constantly making incremental progress, one improvement at a time; to succeed not by “swinging for home runs every time at bat” but rather by “one base hit after another.” Japanese managers generally understood the importance of planning first for the long-term … before the short-term. Consider, for example, this comment, taken from a set of guidelines left behind by Takatoshi Mitsui for the future managers of his company: “Farsightedness is essential to the career of a merchant. In pursuing small interests close at hand, one may lose huge profits in the long run.”
 
Meanwhile, Western management remained doggedly focused upon the short-run. It continually prioritized short-term financial measures imposed on it by markets such as quarterly earnings per share as well as other short-term measures of performance such as production quotas and the efficiency rates of labor and machines. Unfortunately, the prioritization of short-term measures subjugated a variety of more important longer-term organizational goals such as quality, product innovation, customer satisfaction and market share. For example, Western companies routinely curtailed activities such as research & development and machinery maintenance & upgrades merely to increase reported quarterly earnings. It was also common for management to needlessly run production machinery (thereby creating excess inventory) merely to increase the reported efficiency of machinery and to report timely progress toward the payback schedule and hurdle rates set by accounting.
 Further, Western managers likely preferred the relatively easy (and less intellectually challenging) task of pursuing such measures … as well as looking for other glamorous, rapid, easy gains … as it allowed them to avoid the difficult, cerebral and mundane task of incremental improvement. They had apparently long forgotten the admonition of Henry Ford, that “there are problems of today and problems of tomorrow,” that both must be properly addressed by management.
 
The opposing differences between the Japanese/Modern approach and the Western classical/decisional approach are summarized in the table below:

	Practice
	Japanese/Modern
	Western classical/decisional

	Aim of production
	Quality
	Quantity

	Production flow
	Pull / kanban based on customer demand
	push based on demand forecast

	Material arrival
	Just-in-time
	Just-in-case

	Activity basis
	Customer-driven
	Management / professional-driven

	Changeover time
	Reduce changeover
	Avoid / ’dodge’ changeover

	Cost reduction efforts
	Remove muda / waste
	Efficiency / productivity / utilization of labor and machines

	External relationships
	Cooperative, win / win
	Competitive, win / lose

	Labor
	Empowered, participative, human capital, Theories Y & Z
	Heavily directed, unskilled, intellectually incapable, “cog in the works,” Theory X

	Problem solving
	Treat the cause of problem
	Treat the problem

	Inspection
	Quality ensured at the process
	Inspected-in quality at “end of the line”

	Line stopping
	Jidoka, stop line and immediately resolve the problem
	Punish line stopping that interrupts production and revenue targets

	Financial horizon
	Maximize performance in the long-term
	Maximize performance in the short-term


By the late 1960s, the unbridled demand upon which mass production relied had diminished, forcing companies to compete for market share in various ways, including more frequent product innovations (ie, shorter product life cycles), and so lower their production quantities for each product. Factories designed to mass produce goods increasingly strained under the demands of change, and quality problems, handled only by the costly inspection/rejection process, rose as well. During the mid-1970s, the quality and cost of many Japanese products directly surpassed their competitors in the American marketplace. The most obvious contest of mass production and modern OM principles was within the automobile industry. The "Big Three" automakers, which in 1955 manufactured 80% of the world's automobiles, continued to seek growth by marketing and urging customers to buy the same, large, 'gas-guzzling' vehicles with trivial changes such as "new wrinkles in the sheet metal."
  Meanwhile, Toyota and Honda were offering the reliable, fuel-economic vehicles customers needed and wanted. Mass production facilities, relying on hierarchical decision-making as well as accounting & reward systems and analytical tools focused on reducing unit cost, were ill-equipped to change. By 1980, the Japanese market share of world automobile production reached 30%, Japanese luxury automobile productivity was four times that of the Europeans, and NBC broadcast If Japan Can, Why Can't We?, a program highlighting the Japanese focus on quality and the teachings of W. Edwards Deming. Since then, American managers have sought to blend the best of Japanese and American operational practices; research indicates that Japanese management and their modern operational methods can significantly improve production whether its workers are Japanese or American.
 The best example of this blending is found at the NUMMI (New United Motor Manufacturing, Inc.) plant in Fremont, California, a Toyota-General Motors joint venture where Chevy Prizms and Toyota Corollas were once produced on the same production line for many years at 'world-class' quality and productivity levels.
 Today, Japanese/modern operational techniques that reduce cost and raise quality  earn Japanese automobile makers no less than $2,400 additional profit per car as compared to their American rivals.
The Systematic OM Approach

These "modern" tactics appear to be leading operations management towards a more systematic approach in order to achieve (what I would argue is) the ideal goal of a factory, Stan Davis' "ultimate extreme of self-designed, customized [items] that are instantaneously mass produced and mass‑delivered to individuals everywhere."  

People commonly speak of a county’s schools as its ‘educational system’ or a city’s subway and busses as its ‘transportation system’ without giving much thought to the meaning of such nomenclature. A system is merely a set of entities that are organized to function toward a common aim. A motorcycle, for example, is a collection of gears, rods, metal bars and so forth that have been assembled in a certain manner toward the common aim of obtaining “vroom-vroom.”

The rising perspective is that a particular factory … or organization … should be viewed as a system in which all the workers and processes must be coordinated, integrated, to work together properly toward a common goal. This differs from the type of environment that division of labor (or ‘specialization’) creates; an automobile worker’s may be told their only goal is to pop 300 rivets per hour, nothing more. If so, whether doing so actually results in building a better car … or generating more profit … is none of a rivethead’s concern. For instance, they might care little for the quality of their riveting, since they ware being measured on nothing but quantity. Credit managers may be told their goal is minimize losses due to bad debt … and may tighten credit requirements so much so that sales of automobiles to dealers slows to a trickle … but the loss of revenue is not their concern. The activities of neither rivetheads nor credit managers are driven by the common goal, but rather by the individual goals created by the division of labor.
 Under the classical approach, ensuring all the ‘parts’ of the system were properly coordinated to achieve the goal of a better automobile or an increase in profit is the responsibility of management. For example, managers are responsible for such matters as the design of jobs, the setting of goals and measurements, ensuring that activities were not at cross purposes, and so on. As production systems (and organizations) grew larger and more complex during the past century, Western managers increasingly failed to fulfill this responsibility, and in fact, erroneously increased their reliance upon division of labor … and upon measures of productivity/efficiency that only further detached workers from organizational goals. 
A football team is another easy-to-understand example. A football team will not score touchdowns if the quarterback throws as far as possible, the center snaps as quick as possible and the backs run as far as possible. Their activities must be coordinated, organized into a system, through a playbook. This organization is the responsibility of management—their coach.
  Another example regarding automobile assembly was popularized by Prof. Russell Ackoff at Wharton. Were we to gather up the best automobile engine ever made, the best automobile radiator ever made, the best automobile transmission ever made, and so forth … they could not be assembled to make any kind of automobile whatsoever. Each part ‘doing its best,’ so to speak, does not lead to good ‘vroom-vroom.’ The parts were not designed so as to be organized to work together. Management—in this case the automobile designer—must coordinate the design of the parts so as to have them work together properly and form a ‘transportation system.’ While Western production management increasingly failed to properly coordinate systematic activities, Eastern production management increasingly delegated this responsibility directly to ‘factory floor’ labor, who were in the best position to observe where such coordination was needed.

The systematic perspective prescribes a very different approach (than that of the classical and decisional perspectives) regarding the organization of production activities. 

· Systems generally ensure consistent output. Since they are organized in a particular fashion (for better or worse), they will function with great reliability. 
· Poorly organized systems can, and often do, ensure consistently incorrect output. A automobile ‘system’ in which the gasoline has been left out is sure not to run. A person who uses a wacky system to pick lottery numbers is sure to lose on a consistent basis. A bureaucracy composed of mediocre workers and poorly conceived policies is never going to run well. When people speak of a particular educational system as being bad, they mean any student, good or bad, who enrolls in it will fare poorly. A pencil sharpener with dull blades will ruin your pencil, first time, every time. 
· Unless the actual system is altered, the performance of the system will remain the same. Management all too frequently issues edicts for improvements in sales, production, quality, product defect rates or student test scores …without administering any actual change in system or method. The systematic perspective predicts that when management makes such demands, they will not be met because the system has not actually been altered in some way to facilitate the desired result. 
· The systematic perspective implies that in a poorly performing ‘classical/decisional’ factory, the workers are usually not the root cause of the poor outcomes. The design a/o coordination of the system is not their responsibility …nor do they possess any real authority or power to alter it. Dr. Deming approximated that no less than 94% of all factory problems are systemic in nature, the responsibility of management, no more than 6% due to the failures of labor. 

· Every part of a system is equally valuable and important. A motorcycle is filled with parts, big and small, expensive and cheap, any one of which can break and cause no “vroom-vroom.”  Under the classical/decisional approach, some work (sweeping the production floor) is thought of as less important that other work; certain people are merely ‘workers’ while others are ‘professionals.’  

· A system as a whole is greater than the sum of its parts.
· The interactions between entities is as important, if not more important, that the entities themselves. Again, it is how the parts of Dr. Ackoff’s automobile fit together that is important, not that each part is, by itself, so well-built. In a furniture factory, it less important how much or how well the nailer nails … less important how much or how well the sander sands … rather it is much more important that the sander and nailer are both working together in a way that leads to production of good dining room tables.

Much of the systematic perspective is derived from the philosophy of Deming (eg, statistical process control) and his Japanese counterparts. 
When the quality of a process within a system improves, it is due to the installation of a rule that:
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In a system, the term 'customer' means "the next process downstream;" quality leader Joe Juran describes it as the "customer chain."

A 'down to earth' example might help you to visualize this approach. Most Southerners are familiar with the Waffle House production system where very few inputs (eg, eggs, hash browns, buns, etc.) are run through a "grilling" process that is fast, has high conformance quality, is driven/controlled by customer demand, and is capable of high variety -- 844,739 outputs according to the song on their jukeboxes!  Imagine how much less efficient and effective a Waffle House might operate if it were designed to mass produce only ten uncustomized menu items, each one made using dozens of entirely different ingredients, equipment, and cooking processes -- and had to produce them ahead of time based on forecasted, customer demand.

Recent Developments in Operations Management

There are about fifty machines on the production floor of a General Electric plant in Wilmington, North Carolina that manufactures casings for aircraft engines. It is called a flexible manufacturing system (FMS) since every machine is capable of performing every single process (eg, welding, drilling, stamping) required to manufacture the casing. The machines are almost totally automated; they even have laser sensors that cross the tips of their drill bits to determine if they are worn out, and the machines themselves install a new bit when needed. The floor of the plant is covered with a "trolley track" system on which runs computer-driven fork lifts that pick up and drop off casings at the machines and put the casings into stores (eg, warehousing areas) when idle. If one machine breaks down, the work is automatically shifted to another.
  The only direct labor on the production floor consists of two individuals in an observation tower who take action when something extremely unusual happens. The actual "operation" of the factory is controlled by the computer programs for the machines and fork lifts and by the individuals that write them. This production floor with numerous, highly flexible machines has far quicker throughput times and is more responsive to marketplace changes than a single assembly line with larger machines, each dedicated to a single task. 
Mass customization is the mass production of a product where every single finished item is unique and/or customized. A number of Original Levi's retail outlets now offer made-to-order women's bluejeans via mass customization. Customer measurements are entered at the POS (ie, point-of-sale) terminal and directed to a numerically controlled cutting device at the company's Tennessee plant. Levi's customization strategy effected a 300% increase in sales and a corresponding reduction in inventory. Levi Strauss, along with the Air Force, Sara Lee, Boeing, Nissan and twenty other companies, ultimately codeveloped Caesar, a body scanner that measures a body in twelve to fifteen seconds, capturing a 3D image and 200,000 data points. A start-up company called Intellifit is marketing the body scanner it derived from government work to Macy’s, David’s Bridal and others. Brooks Brothers has also offered “Digital Tailoring” at its flagship store at 346 Madison Avenue; the data is used by a master tailor to construct men’s shirts, sport coats, trousers and suits, all with perfect fit, within two weeks.
As an alternative to mass production and mass marketed CDs, music retailers are offering various "a la carte" systems where customers listen to and select the exact musical selections they wish to purchase, electronically download the selections onto their storage media and pay accordingly. Other examples of companies practicing mass customization are Hallmark, a greeting card company with Create-A-Card vending machines that customers use to create their own custom greeting card, and My Yahoo! customized start pages. 
Agility (or agile manufacturing) is a similar concept where manufacturers design their operations so that they are flexible enough to adapt quickly to changes in marketplace and customer demand. The large BMW plant recently built in Greer, South Carolina was designed to build both "3-series" cars and Z3 roadsters. After its opening, however, actual roadster demand turned out to be lower than forecasted, and "3-series" demand was higher. The plant was built so that its production floor could be rearranged, and BMW management did rearrange it before the plant was open a full year. It is rumored that the plant was built so that it could accommodate other BMW vehicles that are 'on the drawing board' as well, should the need arise.

Much of what we have learned in the last century about operations management was pioneered and/or discovered by the automobile manufacturers; currently, they are using an advanced solid imaging system that turns a computerized drawing of any small item into a 3D model using a single process. The computer "visualizes" the item as a "stack" of extremely thin "slices," then sends instructions to a device that "builds up" the model using a polymer substance, layering one slice on top of the next. The device is rapidly being applied elsewhere; for example it is used to draw on the CAT scans of head injuries to build precisely fitted replacements for missing skullbone. Alternate terms for solid imaging include selective laser sintering and three-dimensional printing.
 It is an example of a production process that makes the "replicator" device that Captain Picard uses to order up his Earl Grey tea seem less like science fiction and more like a scientific possibility.
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�	When managers use the word efficient, they often mean "as cheaply as possible."  Peter Drucker says that efficient means 'doing things right,' effective means 'doing the right things,' and that a good manager has to do both. Stephen Covey offers another example:  swiftly climbing a ladder that leans against the wrong wall, is efficient, but hardly effective !





� 	Discussed more fully in Intellectual Capital:  The New Wealth of Organizations, Thomas A. Stewart, 1997, beginning at page 4.





� 	Around the 1960s, Western Electric, which had a monopoly on telephones, started coming up with a few different shapes and colors. If you want to see just how little telephones changed during most of the 20th Century, visit � HYPERLINK "http://www.bellsystemmemorial.com/telephones.html" ��http://www.bellsystemmemorial.com/telephones.html�





� 	Such an approach was hardly new. Hieroglyphics at Giza document the use of an assembly line to mass produce bread for the workers who built the pyramids. There is also a great deal of archeological evidence that China used mass production and division of labor to produce weapons as early as 200 B.C; the thousands of Qin Dynasty (211-206 BC) terra-cotta warriors unearthed are further evidence those capabilities. During the 11th Century, China produced over one hundred million pieces of porcelain for worldwide distribution.





�	It was a viewpoint that laborers more accustom to an Agricultural Age found distasteful, as reflected in Modern Times and Metropolis, motion pictures made in the early 20th century. Another interesting cinematic reference to this distaste can be found in The Wizard of Oz, where the Wicked Witch of the (Industrial) East casts a spell on a woodsman's ax, causing him to hack himself to pieces, after which he is reassembled by a tinsmith into a heartless, rusted machine.





� 	And these “mechanistic” concepts influenced society in so very many other ways throughout the 20th Century. One example is found in the biography of Berry Gordy, the founder of Motown Records. Motown is the company that produced so many successful records and artists during the 1960s – Smokey Robinson, Diana Ross and the Jacksons, to name but a few. Gordy states he was inspired by the mass production techniques he observed while working in GM and Lincoln�Mercury factories of Detroit. He says he designed Motown so that it could take in young unknowns as raw material, run them through his ‘hit music factory’ and mass produce stars. Most of the record making processes at Motown were highly standardized; for instance, all of the song writing was done “in house,” not by the artists. 


�	Beginning in the late 1980s, however, a more balanced approach to management education began to emerge at the behest of industry, with an increased emphasis in areas such as teamwork, leadership and communications.





�	Take note:  Reducing throughput times is "good;" increasing throughput times is 'bad."





�	Matsushita is better known to American consumers through the Panasonic brand name. Mitsubishi makes not only cars and TVs but Nikon cameras and Kirin beer as well. Sony, Honda and Toyota are not zaibatsus in any historical sense.





�	A keiretsu is a cluster of companies forming a tightly interlocked set of social and commercial relationships, including extensive cross-shareholdings, joint research and development, reciprocal purchasing/supplier agreements and  other preferential treatment in matters of business. A keiretsu typically has its own insurance, import/export and trading units, as well as a banking unit as its core. Executives from allied keiretsu companies often socialize together, meet to discuss business plans and locate corporate offices in close proximity to one another. In essence, the lateral, cooperative controlling relationships in a keiretsu replaced the vertical chain of command once controlled by a zaibatsu’s family. While the Japanese perspective is that keiretsu and zaibatsu structures foster beneficial cooperation between companies and strength toward a common goal, the West historically viewed them as anti-trust in nature. More recently, keiretsus have been fragmenting; DaimlerChrysler’s investment in Mitsubishi Motors being but one prominent example. The Korean equivalent is  chaebol; examples include Hyundai, Samsung, Kuhmo, LG (Lucky Goldstar) and Daewoo.


� 	as compared to the managerial perspectives of labor described by Douglas McGregor as Theory X ("workers are bad") versus Theory Y ("workers are good").





� Western management practice tends to severly overfocus upon “treating the undesirable effect” … if the car brakes stop working, they fix the horn.





� Here is one interesting example: In the early 1990s, the National Parks Service was spending a fortune try to slow the deterioration of the Jefferson Monument. Rather than continuing a losing battle, they used a root-cause analysis approach … continually asking “why.” Why was the monument deteriorating? From dampness and acidity. Why was there dampness and acidity? Because it was covered with the droppings from cherry-eating birds. Why were the cherry-eating birds there? They were there to eat all the spiders. Why were the spiders there? They were catching all the gnats. Why were the gnats there?  Because they were attracted to the spotlights at night. The NPS turned down the spotlights … and most of the birds went away.


� A recent example from Toyota’s January, 2004 Hot Sheet magazine: “Many car companies have large repair yards where defective vehicles are stored for later repairs. Toyota believes that the vehicle should be built right fron the start, so instead of using a big parking lot, only five stalls are allowed for repairs. If the five stalls are filled, the assembly line is stopped and the source of the problem is identified and corrected.”





� Quoted from The Living Company, Arie DeGeus, 1997, Harvard Business School Press, page 109.


� 	For example, the purchase of a new machine might have been approved on the notion that its higher productivity would pay for itself in a year. Suppose that initial calculation assumed the machine would be used 100% of the time. If the machine is actually idle half the time, the accounting performance reports will reflect the machine will take two years to payback, that there is a cost overrun as compared to the original budget. Management insists that the payback must occur on schedule, so the machine runs needlessly … merely to properly ‘dress’ the accounting performance reports. 


� 	Today and Tomorrow, Henry Ford, 1926.


� 	John DeLorean once described Detroit's new vehicles during this time as "merely supper warmed over."





�  Currently, both Toyota and Honda produce their high quality vehicles using American labor and factories. BMW, Hyundai, Mitsubishi, Nissan and Subaru also have American factories. Meanwhile, the “American Big Three” now operate no less than a dozen factories in Canada and Mexico … to capture cheaper labor as part of their solution to their continually declining market share. For a complete list of factories and the cars made in them, see “U.S. Carmakers see Midwest dominance fade,” USA Today, August 3, 2005.





� 	GM had shuttered the Fremont plant in 1982, proclaiming it the worst automobile factory in America. Inside GM, the factory had earned the nickname “Battleship” after four union shutdowns in the previous twenty years. It had the highest alcoholism and drug abuse rate of any GM plant. Labor was routinely scheduled at 120% of normal … in order to balance out the daily 20% absentee rate. When Toyota re-opened the Fremont facility, it rehired somewhere between 60%-90% of its former laborers … but practically none of its American management. Authority was pushed down to the worker level. $20,000 spent installing an employee suggestion program that led to $2.3 million in savings within months. Alcoholism, drug abuse and absenteeism vanished under Japanese management. Measures of employee satisfaction, productivity quickly rose. Within one year of its reopening, the Fremont plant was first among all GM plants in productivity and quality.


� 	This phenomenon—where, under division of labor and/or division of tasks, workers and activities are driven by the individual goals created and so are detached from common organizational goals—is sometimes called “local optimization versus global optimization.”  Each is doing their best in their own area … which is NOT the same thing the system doing ITS best. 


�  	I recently read in a newspaper article that more and more coaches now numerically score the performance of individual players within a play (by watching the tapes after the games). Players are rewarded or punished based on their individual score. The article ‘admits’ that this has caused the players to be more concerned with making sure they do what is needed to get their individual score … than what is needed to properly complete the play for the team.


�	This same concept is found within larger computer systems that use RAID (Redundant Array of Independent Disks) technology for hard drive storage.





�	The leading supplier of such equipment is 3D Systems … http://www.3dsystems.com . 
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