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Approach 3: Japanese/Modern (continued)
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,” to win the race by being the slow-but-steady tortoise, not the occasionally sprinting hare. the 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.
 
Lastly, religious and historical foundations of Japan fostered a form of societal/organizational control known as “shame culture,” where the negative reinforcement individuals wish to avoid is that of shame, embarrassment and ostracism from the group. Accordingly, in a shame culture, “losing face,” and/or causing “loss of face” are of great offense, while humility, deference, honorability and contribution to social harmony (eg, “wa”) are of great value. This is in direct contrast with the West’s “guilt culture,” where the negative reinforcement individuals wish to avoid include being fired for error—and/or conviction by the judicial system. Shame is far more intrinsic in nature, while guilt is far more extrinsic in nature; this difference leads to very different tactics of enforcement and control of culture.
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. Said another way, the Classical/Decision approaches were well suited for a static external environment, but poorly suited for a ever-changing dynamic external environment. On the other hand, the Japanese/Modern approach embraces constant change and so it was much better suited to the more dynamic external environment of the late 1960s and beyond.
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 the 1980s, 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 was 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.
Approach 4: Systematic

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/entity within 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.” Said another way, every part has a purpose that contributes to making "vroom-vroom." Hence each part of the motorcycle is just as important as another. This perspective differs from classical/decisional thinking, where some work (such as custodial & cleaning tasks) is thought of as less important that other work. That certain people are merely ‘workers’ while others are ‘professionals' who are worth more pay. And Western operations teaches "ABC analysis" of materials: more important parts (like engines in a car factory) should obtain greater management effort and resources while less important parts (like nuts and bolts) should obtain less.

· 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.
Other 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. Manufacturers that design their operations so that they are flexible enough to adapt quickly to changes in marketplace and customer demand can also be said to be practicing FMS. 
The diagram at right illustrates the advantages of an FMS production layout. Machines 1, 2 and 3 are each capable of performing all three processes. Were any machine to shut down, the production rate would slow to 200 units/hour. However, in the traditional production line layout, were any machine to shut down, the production rate would be zero. Said another way, the “chain is no stronger than its weakest link.” This is one reason why such a layout is so “fragile” and undependable. Also FMS is more responsive to changes in customer preference. Suppose customers prefer a new product that requires 50% more gluing and half as much nailing. In the traditional layout, work will “bottleneck” at the gluing station, requiring additional machinery to raise capacity. Meanwhile, the nailing machine will idle, wasting 50% of its utilization/productivity/capacity. Under the FMS layout, each machine will simply spend more time gluing and less time nailing … the line will remain “capacity balanced” and the production rate will remain unchanged.
The BMW factory in upstate South Carolina is another FMS example. It 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. A less-often-used term for these practices is agile manufacturing. The traditional linear mass production line layout diagrammed above fits well with an economy of scale perspective. Since operations and processes have been "optimized" toward "the best way" to "mass produce" a particular product, the most logical path to additional profit and revenue is to strive for increased volume, volume that should garner additional reductions in unit cost … from quantity discounts of raw materials, for example. The FMS layout fits better with an economy of scope perspective, where incremental profit and revenue comes more from expansion of the breadth of the product line.
 The flexibility of the machines makes adding new products to the line a much simpler affair than it is in a classic mass production environment/
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 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. Fully customized denim jeans are currently available at the IndiCustom.com website. 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, RSS-based news pages and My Yahoo! customized start pages. 
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. The technology is also being used to ‘instantly build’ artificial limbs, architectural models, cell phone cases, lamps, doorknobs and perfume bottles.
 Alternate terms for solid imaging include selective laser sintering, three-dimensional printing
 and/or additive manufacturing.
 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.

Summary

The Classical & Decisional approaches taken together represent a "Western" perspective that dominated operations of factories and organizations in the 20th Century, while the Japanese/Modern and Systematic approaches (as well as the noted "Other Recent Developments") represent an "Eastern" perspective that began to rise during the last half of the 20th Century. The opposing differences between these Western and Eastern approaches are summarized in the table below:
	Practice
	Eastern
	Western

	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

	Inventory
	Waste, to be eliminated
	Asset, to be “booked”

	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 result of the problem

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

	Line stopping
	Jidoka, stop line and immediately resolve costly problems
	Punish line stopping that interrupts production and revenue targets

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

	Societal/Organizational control
	Shame Culture
	Guilt Culture

	External Environment
	Dynamic
	Static

	Value of System Entities
	Equal
	Unequal

	Incremental Profit / Revenue
	Economies of Scope
	Economies of Scale
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� 	Quoted from The Living Company, Arie DeGeus, 1997, Harvard Business School Press, page 109.


�	A few Western CEOs bucked the trend: Former Gillette CEO James Kilts—“Companies get in trouble when they drive the organization to make a number rather than do the right thing.” Mattel CEO Bob Eckert—“Blindly chasing earnings targets propels a boss to make bad decisions.” Novartis CEO Dan Vasella—“the tyranny of quarterly earnings can hamper or even destroy performance.” Quotes taken from a February, 2009 article by Fortune Magazine editor Patricia Sellers titled “Guidance, Good Riddance!”


� 	Roger Martin, Dean of the Rotman School of Management, University of Toronto says “The idea that companies should aim before all else to maximize shareholder return … is a crummy principle that is undermining American capitalism.” For a detailed discussion of the shortcomings of short-term financial measures see “Taking The Long View,” The Economist, November 24, 2012.


� 	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 was 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. Eventually the plant produced the Pontiac Vibe / Toyota Matrix twins. In 2009, Toyota ended the relationship when GM shuttered the Pontiac brand and declared bankruptcy. Today, the factory is owned by Tesla Motors.





In March, 2010, NPR ran an hour-long special about NUMMI and how GM missed its chance to learn from it. You can download the mp3 and/or listen at http://www.thisamericanlife.org/radio-archives/episode/403/nummi -- ajp


� 	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. 


�  	A Minnesota Vikings coach now numerically scores 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 is also but one example as to how cooperation often produces a better solution than competition. For more information see, “A calculating coaching style,” 2003. USA Today.


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





�	One easy-to-understand example of this concept is Amazon. It started by selling books online. As it realized it's "core competency" was actually selling items online (not being a bookseller), it moved to add music and movies to its offerings. Now of course it sells all manner of things!


�	3-D Printing Spurs a Manufacturing Revolution. New York Times. September 13, 2010. The New Maker Rules, The Economist, November 24, 2012.





�	The leading suppliers of such equipment are 3D Systems and Stratasys. http://www.StratasysForA3DWorld.com





�	http://hplusmagazine.com/2011/02/14/adding-our-way-to-abundance/
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