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Building the capacity to Deliver Value
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Why Not?

          A few years back, I was lying on Laguna Beach checking out the scene.   On a bluff overlooking the beach was a house with a splendid view.  I asked my wife, “Who do you think owns that house?”   Her response was: “How would I know” and returned to reading her book.  I set out to find out.

          It turned out that, Geoff Fox, the current owner of the house, was a “victim” of process thinking.  A few years earlier, he had been an early promoter of what came to be known as motocross racing—a sport in which fans watched talented dirt-bike racers compete on dirt tracks with hairpin turns and mogels.  Fans had to love this sport because they were traveling 100 miles into the desert to watch races sitting on temporary bleachers, using portable toilets, and eating snacks from vending trucks noted for their factory gate menus.  But the fans came in droves.

          One weekend, |Fox was at the LA Coliseum watching the Rams football team play on artificial turf.  He also took note of:  the 100,000+ seating capacity, the quality of the food vendors, and the relative cleanliness of the public restrooms.  He mused, “Wouldn’t it be neat if we could stage our motocross racing events here?”

          That thought kept reoccurring during the second half of the football game.  Why not?  Over the next two weeks, he reviewed the schedule of events at the Coliseum and noted that on many weekends, there were open dates.  He explored the economics of building and removing dirt tracks in an urban setting.  Once again he asked “Why not?”   The numbers looked attractive.

         Imagine the look on the face of the stadium’s management when this young man presented his offer to rent the Coliseum for use as a motocross race site.   But Fox had an answer for each question.  He guaranteed that the stadium’s artificial turf would be restored to its original condition three days after the event.*   He showed a letter from a bonding company eliminating the financial risk.  And his passion convinced stadium management that this youthful entrepreneur could pull it off.  

         Soon stadium management was saying “Why not—what do we have to lose?”   They had a facility with high fixed costs and now an opportunity to gain additional revenue.  The rest is history.  Fox Racing has gone on to be the leading promoter of motocross racing.  Visit www.FoxRacing.com to see what it has become.  Or visit Laguna Beach and look up on the bluff and ask, “Why not me?”

____

*   In order for Fox Racing to be able to make this guarantee, it has developed a unique process capability—the ability   to haul in truckloads of dirt, craft it quickly into a dirt track, and then afterwards, remove the sixty or so truckloads of material carefully.   It hires the best heavy-duty construction equipment operators and pays them six figure salaries to perform their craft about six times a year.  You might ask, ”Why college?”

INTRODUCTION

Developing the capacity to win the wallets of customers is the essence of entrepreneurship.  What Geoff Fox saw as he watched the Rams play football on Astroturf is only part of the challenge.  His biggest challenge was to bring together the resources needed to pull off his dream and then to sell that dream to a skeptical stadium manager.  The result was a service that offered motocross fans a better value.

The ability to deliver value from a set of resources is what operations managers do.   In some cases, it involves creating new value delivery systems, such as a factory or a service institution.  But in most cases, operations managers are responsible to deliver “something“ to customers.  Their capacity to keep existing customers pleased or win new ones is their ultimate performance metric. 

 As customers, we all have been victims of capacity mismanagement.   The possible root causes for this displeasure are many, but they can be categorized as:  system design failures and system execution failures. System design failures occur when the business processes are incapable of providing the good or service the customer wants in a timely manner.   Without earth moving equipment with precise blade control, Geoff’s dream would not have been possible.   Without these capabilities, no amount of dreaming will get it right.

A second type of system design failure occurs when the needs of the market shift and the plant fails to adjust its capabilities accordingly.  In some instances, customers shift by themselves, but in most cases the actions of a competitor or some other external force render your previous product less valuable.  Once Fox offered motocross racing in urban stadiums, the attractiveness of the old venue was diminished.  

In other situations, the cause of our displeasure is inadequate execution by some part of the operations function.  Operations managers might have been given a bad forecast or key workers may have been absent.  The fact that the operations function’s shortcomings are caused by the shortcomings of other business processes offers little consolation to customers, but we need to know this if the problems are to be resolved.

A common system execution issue relates to understanding how much of each key resource is needed to operate the system at the needed level.   Rightly or wrongly, the parties within the supply chain often blame inadequate performance on a lack of capacity.  The pleas of operations managers that "We need more people, more equipment, or warehouse space" are quite common.  Senior management often retorts that operations managers need to make better use of the resources they have.  To quote Luke's prison guard in Cool Hand Luke, the classic movie, "What we’ve got here is failure to communicate."

Defining Capacity and Capability 

     Thus before we proceed, it is useful to specify exactly what we mean by capacity.

Capacity is the ability of an organization to design, procure, make, market, deliver, and service the desired quantities of desired product in a timely manner.

This definition extends beyond the firm's legal boundaries and beyond the supply chain into the other core business process areas.  This definition broadens the OM’s meaning of capacity in three ways. The first is that it is customer focused.  The goal of capacity planning is to assure the entire supply chain will be able to serve the needs of targeted customers.  This focus requires supply chain system designers to be mindful of all potential bottlenecks--not just those found within the firm's legal boundaries.  From a customer’s perspective, the cause or location of shortfalls does not matter.  These just sound like excuses to the customer.

     Second, this definition of capacity includes the product innovation process.  It would make little sense to design a product if the factors of production are not available or capable of making the designed product.  For example, one would not build a power plant unless it had a reasonable expectation of having access to adequate coal, oil, or natural gas supplies and the ability to build a plant that met environmental standards.  Likewise, the rate and sophistication of new products should not outstrip the ability of the sales and distribution channel to market and service new products.
     Third, this definition creates two distinct, but related, capacity performance measures.  The first measures the ability to design, make, and distribute the right products to targeted customers in a timely manner.   The second measures the likelihood the firm will have the needed factors of production in sufficient quantities to produce and distribute goods and services in volumes the firm is likely to experience.   The first question asks, “Do we have the right stuff?” while the second asks, “Do we have enough of the right stuff to achieve anticipated operation levels?”  The first refers to capability and it is defined as the ability to design, make, and distribute products reliably and with sufficient speed to satisfy target market customer needs.   The second refers to capacity and it is defined as the ability of the system to deliver products at the desired rate or volume per period.

     At each stage of the supply chain, the “right stuff” and the “enough stuff” questions must be asked.  Inadequate “right stuff” signifies a weak structural link that requires corrective action to enhance system capabilities.  When a link in the supply chain lacks “enough stuff,” this necessitates either additional investment in the unit’s capacity or a search for alternative sources of the needed factor of production.  In addition to these within-the-box questions, OM system designers must also address the inter-box informational needs.  Too often, the flow of information within a supply chain is triggered by shipments of goods.  In a wired, world-without-walls, firms may be missing opportunities to enhance the efficiency and effectiveness of their OM systems by not providing information in a timely manner.

     Managing capacity within a firm must be done both on a short and a long-term basis.  In this shell, we deal mostly with long-term capacity management.  Short-term capacity management is covered in Shell 11 (Short Term Operations Planning).  We will refer to the short-term planning and control activities as the capacity adjustment process and long-term system design planning as long-term capacity planning process.

       The long-term capacity-planning problem must address four “right-stuff” issues:.

1. Capacity sizing—how much should the firm plan to be able to make?

2. Process choice—what type of manufacturing or service providing process make the most sense?

3.  Facilities location—where should these facilities be located?

4.  Capacity-investment/divestment timing—when is the best time to make these investments?

While each is discussed separately, in Shell 7, resolving these issues clearly must consider the impact on the other areas.  Decisions made in each area must be internally consistent with the firm’s strategic goals. 

      In designing a system, the targeted customers’ values should determine the capability specifications for the firm and its supply chain.  One issue that must be defined by strategic planning process is the intended buyer-seller relationship.  If the strategic plan states that “our customers” have the right to expect that our firm will satisfy our target their needs, then one performance metric must be on time delivery.   If however, a firm plans to sell its goods as a commodity with buyers purchasing products in a spot market, then the firm’s obligation to have sufficient capacity is less critical.  Indeed, if this is the case, producers may try to operate their facilities at the highest possible capacity in order to be able to compete as a low cost producer.  Here too, what the customer values will determine how a firm approaches capacity management.

The California Power Crisis
    A root cause of the power crisis that California experienced in 2001 was in part due to state government decisions that redefined the relationship between the producers of electricity, its distributors, and customers.    Prior to deregulation, the electric utilities had an obligation to produce or buy sufficient electricity to reliably meet the needs of its customers.  After deregulation, this obligation remained but their capacity to do so was reduced.  Utilities were told to sell their power plants to third parties and not to make long-term supply contracts.  With California’s deregulation plan, the former utilities were to limit their activities to selling and distributing electricity and natural gas.  Under this plan, third party players were responsible for the generation of power, which in turn would be sold at prices that could fluctuate with the market.  Since these third party players faced increased market uncertainty and rising environmental constraints, the result was that no additional capacity was added. 

     This system worked well so long as supply exceeded demand.  The private utilities had sufficient buying power to purchase gas and electricity in the spot market at low prices.   But by 2001, demand grew to the point where it exceeded supply.  The utilities faced a situation in which the power generating firms held the upper hand and they had no legal obligation to meet California’s needs.   

       Consumer groups and politicians howled, but in a commodities market, you meet the same players on the way up that you do on the way down.   The strategic mistake was that the politicians assumed the free market would work.  It does in the long run as can be seen by the massive investments being planned and made for electric power capacity.  But consumers cannot wait for long run solutions—they receive their bills monthly.   Adam Smith never told us that the invisible hand had a middle finger.  

Source: One Day in the Life of a Rolling Brownout

      The point of this sad tale is that capacity decisions are strategic in nature.   While the power generators defined the relationship they intended to have with their customers, their strategic decisions were made without fully understanding the context of customer’s expectations and the socio-political environment.  

      The recent demise of Webvan, the $850 million e-commerce grocer startup, provides another example of a capacity problem.  The company defined capacity in terms of the number of deliveries per day.  This is a useful internal measure of capacity but it means little to the customer who has come to rely on the firm for quick service.  Consider the case of a satisfied customer who has just learned that her son has invited his new fiancée to dinner. The most important attribute of her service transaction was the speed at which it could be consummated.  On most other days, service speed would have been less important, but she badly wanted her 30 year-old son to hook up and move out of the house.  Here, customer values are situation specific.  The need to please existing customers dictates that system flexibility be the primary factor in its capacity planning process.  Hospitals have long recognized this need and responded with patient triaging.

      Both problems share a common thread—both the utilities and Webvan have customers who harbor expectations that are at variance with the firms’ capabilities.   The electric power generators’ problems occur because they failed to fully understand the political forces at work within the electricity supply chain.  “Let the buyer beware” is no longer acceptable when supply chains are delivering necessities.  One of Webvan’s problems was that this customer had come to rely too much on its service.  When customers receive “world-class service” they often extend their expectations beyond what was here-to-fore committed.  In both cases, the customers’ expectations must be managed to head off conflict.  If conflict seems likely, then the structure of the processes must be changed or the customer expectation management processes should be enhanced.

      From the Innovator’s Dilemma, we learned that even firms operating in a single business find that they may be forced to manage multiple operating systems in order to fend off emerging technologies.   For example, Barnes and Noble, the book retailer, was forced operate both retail stores and its BN.com.  Both sell books but the values of the individuals it serves in each business are different.  Hence, the operating characteristics of each must be designed to serve the needs of these market segments.

      It is clear that the emergence of e-commerce is dramatically changing the expectations of customers.  In 1999, the market leader, Merrill Lynch, recognized that it could no longer ignore the disruptive technology being introduced by firms such as e-Trade.com.   But there was no way it could continue to pay its sales persons $30 or so in commission and be able to compete with the service prices being offered by its e-commerce competitors.  Its operating system had to change if it was going to be able to compete in this market.  The result was that some people within the firm have been a victim of what our finance colleagues call disintermediation.  A cynic might say that they have “right-sized” (out of their jobs).

THE CAPABILITY PLANNING PROCESS

     We start our discussion with the “right stuff” issue because the value driven approach to operations management demands that all elements of the value equation be considered when designing products, the product delivery system, and the supply chain in which value generation occurs.  Understanding what the targeted customers consider order winners and order qualifiers helps the system designers to understand better the tradeoffs between functionality, quality, speed, timeliness, flexibility, and costs.  Capability planning defines the performance specifications the firm's business processes must achieve if it is to successfully win over the targeted customers.

     The process used to develop the capabilities in a value-driven organization is quite straightforward.  It simply starts by developing a thorough understanding of whom you want as your customers and what it will take to satisfy their needs and win them as customers.  This process is outlined in Exhibit 1.  

Exhibit 1

A Value Driven System Design Process




When properly focused, capability specifications in effect define the competitiveness of the enterprise.  A proven capability with strategic importance is often referred to as core competency.  When evaluating a supply chain, it is important not to equate each capability as being a core competency.  Some business processes add value, while others enable the value-adding activities within the supply chain.  But only those capabilities that provide the firm a distinct, competitive advantage qualify to be called core competencies.

      Given their importance, it is useful to classify the capabilities of a business unit as follows:

· Product-based capabilities: The ability of the business unit to provide a good or service with value attributes consistent with the strategic initiatives.

· Process-based capabilities: The ability of the business unit to manage its value adding and business-support processes in a manner consistent with the strategic plan's performance metrics.

· Knowledge-based capabilities: The ability of a business unit to grow and extend the knowledge base that supports existing and future product and process-based capabilities.  This should be mapped against the future growth plan the enterprise envisioned in the strategic plan.  Knowledge-based capabilities fall into two areas.  The first is knowledge of the customers and consumers in your markets.  The second relates to the technologies needed to support product-based and process based capabilities.

· Societal-based capabilities: The ability of each business unit within the supply chain to withstand the scrutiny of environmental and ethical audits.  

A capability that can easily be copied by your competitor is not a core competence since it will not provide a lasting competitive advantage.   It may be a necessary capability for success but it is not sufficient.

      The output of the capability planning process is a blueprint for designing or refining the business processes used to satisfy the needs of targeted-customers.  Targeted-customers are the customers the firm now has that it wants to keep, and customers it does not have that it would like to have.   

     Strategically focused capability development provides the advantage needed to thrive in a competitive marketplace.  Developing a clear, focused definition of these capabilities provides the basis for developing the performance metrics that the firm will need to maintain and develop competitive advantage.  Without measurement, you have no means to assess the performance of your people and business processes.

      The ultimate performance metric for an OM system is its ability to win customers.  It is important not to rely solely on sales data to measure success.  Firms have long ago learned that the best time to learn what they are doing wrong is before a customer decides to leave.  It is easier to keep a customer than it is to win one back.  Effective post-sale feedback must be a critical element in any supply chain management system.  

Product-Based Capability Metrics

Most operations managers are familiar with product-based capabilities.  Examples might include:

· A mountain bike being able to withstand ten successive, trouble-free runs down a given trail.

· A golf ball being able to legally go further and straighter than the competitors' golf balls.

· A home cleaning service being able to routinely dispatch polite, skilled, and honest employees to its clients' homes.

· A fast food chain being able to enchant young customers with clowns and hot toys.

Just as value is customer driven, so too are product capabilities.  For example, if a customer truly values having a lightweight bicycle frame, having the expertise to design and make exceptionally durable, light bike frames provides a competitive advantage.   But a 238-pound couch potato might see little benefit in reducing the bike's frame weight by three pounds.  His response is “Pay extra for a light weight?  Get real!”

      Linking performance metrics to the product-based capabilities is a crucial step in the product innovation process.   Golf ball design illustrates how a product-based capability management program is created.    Its designers start by listing what attributes target golfers say they want in a ball.  One product capability is “It will consistently go straighter.”  Designers then search for capability enablers which are things someone believes, if done well, will significantly advance the company toward achieving the stated capability goal.

      In golf, the design of a ball is constrained by the Professional Golfers Association, which sets maximum standards for this product.  For example, there is a limit on the distance a golf ball can carry when hit by a mechanized standard golf swing.   Banning  “superballs” is necessary because their use would endanger golfers and render existing golf course designs obsolete.  While the PGA states the ball must have a certain diameter and weight and the center of gravity must be at the center, it does not specify the material used and the dimple-pattern.   It is in these areas that designers can work in their pursuit of a straighter ball..   A golf ball maker might define capability specifications and supporting performance metrics.

Exhibit 2

A Programmatic Approach to Product Capability Development
Product-based





Capability
             Capability Development Program
       Product Metric

Develop World
             Develop material science expertise to 
# of product innovations

Class Golf Ball 
             find superior product components

    




      Core design

  
# of patents



      Outer coat design

# of top 50 pro adoptions



Develop world-class aeronautical science 
Lower coefficient of



in-flight expertise to enhance distance        
   friction and straightness.




Increase flight directional






    forgiveness



Develop world-class golf ball test lab
Ball improves 5% 






 # of visits by pros






 # citations in journals

Process-Based Capability Metrics

     Process-based capabilities relate to how processes within the value chain perform their tasks.   Developing process-based capabilities normally involves investing in equipment, maintenance, and training.   For example, Trek, the upscale bicycle maker with the strategic goal of selling state-of-the-art mountain bikes, demands the firm have a world-class product design team.   It also must rely on its independent dealer network to sell and service it highly engineered product.   At the other end of the market, Huffy, which sells most of its bicycles through mass marketers, has found it necessary to develop a field service capability to assist certain retailers with the bicycle assembly process.  Many stores selling Huffy bikes don’t have qualified personnel to perform this task.  Product liability risks dictate the need for store-level process capabilities, i.e., bicycle-assembly expertise.

Process Capabilities at Radio Shack

     Leonard Roberts had developed a fine reputation in retailing as a turnaround artist, but when a headhunter called in 1993, he responded, "I thought that Radio Shack had died in the Seventies."  Tandy, Radio Shack’s parent, was a company making and marketing three blockbuster product lines--home computers, wireless communications, and satellite television gear.  But being in the right place does not guarantee success if you lack the capabilities to hop on and successfully surf the big wave.  Along the way, Tandy had made home computers which it marketed in category killer stores like their Computer City and Incredible Universe stores.  Most of these "new adventures" had not done as well as planned and had been sold.

     What Len saw in Radio Shack was a greatly underutilized asset in its 6800 Radio Shack stores. He liked the fact that 94% of all Americans live within a 5-minute drive to a Radio Shack store.  He understood most of what it sold could be bought at big outlets, such as Wal-Mart.  But customers normally couldn't get the support needed to "demystify" post-sale installation of consumer electronics.

      Soon Radio Shack was advertising, "You've got the questions, we've got the answers."-- a neat marketing strategy that addresses an unmet consumer need.  But slogans do not automatically create order-winning capabilities.  To make sure store staff had the process capabilities to deliver the complete product bundle, Roberts initiated a sales/service training program where every employee received two hours of satellite-delivered training each Saturday.  

      Once he developed process competencies to service its core product lines, Roberts started to expand its customer-pleasing beachhead.  In 1997, it struck a deal with Sprint so that every Radio Shack has a "Sprint boutique" where Sprint telephones and Internet services are sold, serviced, and promoted.  In 1998, it struck a similar deal with Compaq Computer where Radio Shack will market their home computers and service all computers., not just Compaq's.  When will Len stop?  It is hard to say because he has figured out how to excel in the seams between the category killer computer sales giants by having product-related service delivery capabilities which its competitors seemingly have not matched.

Source: Christopher Palmeri, "Radio Shack Redux," Forbes, March 23, 1998, pp. 54-56.

     Another important process based capability is customer triaging.  Since each family of customers has different values, it may be necessary to direct customers to the proper service channel.  In some cases, the customers do this for themselves, such as when a stock investor decides to use the computer rather than the phone to interact with the broker.  One of the functions of Wal-Mart’s in-store greeter is to assist customers who might be overwhelmed by the store size.   In each case, the system designers must ask, “Will some arriving customers need assistance?”  In services, first impressions matter so this must be effectively handled.

      In Shell 1, we referred to similar process capability called Customer Relations Management (CRM). While this is not a new activity, the attractiveness of CRM lies in its capability to systematically stay close to your customers.  Good salesmen have done this for years but now corporation want this process capability.

      Process-based capabilities goals can also be found in value-supporting business processes.  A CEO may want an accurate profit forecast by mid-month in order to allow time to take corrective actions.  A materials manager may want to have a world-class inventory tracking system so that the firm is always basing decisions on timely, accurate numbers.  While no external customer is likely to directly assign value to the firm's products, its ability to serve the market is influenced by the effectiveness of these business processes.

      An external force can create the need for a process-based capability.   For example, the Securities and Exchange Commission in 2000 changed the way firms “alert” Wall Street on likely sales and earnings.  Prior to this ruling, financial analysts “close to the firm” were privy to early earnings warnings that they in turn used as the basis for their recommendations.  Now everyone must receive “guidance” at the same time.  This in turn has placed greater emphasis on the firm’s ability to accurately predict likely financial results for each reporting period.  So when operations managers are asked “How are we doing?” they now mean “Exactly how are we doing?”   Never before has the need to understand the accounting process been greater. 

     If a major customer has adopted JIT manufacturing—a type of manufacturing that demands reliable deliveries of parts in “as needed” quantities, your firm needs to minimize supply uncertainty.  This means that your firm will be receiving a visit to assure them that your system has the capabilities in the product, quality, and delivery reliability areas.  "Having your act together" is a process capability that becomes an order-qualifier.   Not having your act together quickly becomes a process capability order loser.

       Process based capabilities can also exist for business processes, such as the firm’s accounting, demand forecasting, and materials management systems.  Solectron, a world-class electronics contract manufacturer firm, deemed cost accounting sufficiently important to invest heavily in an ABC system.  Likewise, firms in the food and health care industries must have product-tracking systems that enable them to recall specific batches of product when issues of product safety occur.  Not having this capability often means that all of the firm’s product must be recalled—a catastrophic action that can bankrupt a small firm.  Examples of process based capability metrics are shown in Exhibit 3.

Exhibit 3

A Programmatic Approach to Process-Based Capability Development

Process-based Capability      Capability Development Program
Program Metric

Accurate Product Costing         
Develop and implement ABC system 
% cost over-runs

An Effective

Develop a system to track what specific 
the elapsed time to

Product Recall

inputs are used to manufacturer each 
   locate where bad

System

product batch.

   inputs  were used





Develop a system to track where each 
the elapsed time locate




suspect product was shipped

   shipment location







#  of false positives

An Effective

Develop system to input customer
% of customers

Customer

lifestyle profiles

Service System

Develop Internet-based customer
# of complements feedback system

  and complaints





Elapsed time from 






   complaint to problem 






   resolution.

This is not rocket-science stuff but it can be just as hard to do if the organization design does not encourage its players to understand the importance of programs capable of developing organizational capabilities.  Good process capabilities just don’t happen.

Knowledge-Based Capability Metrics

      Knowledge-based capabilities relate to the ability of units within the supply chain to "grow" intellectual and technical capabilities.  An output of the strategic planning process should be an identification of areas in which the firm believes the acquisition of specific knowledge-based capabilities that will result in a competitive advantage.  This may be new knowledge that results from basic research or existing knowledge the firm now recognizes as having potential applications within the firm.  This can occur when a firm elects to move in a different direction or when one or more of its competitors is moving into in this knowledge area.


The knowledge advantage being sought can be in many forms.  It may be market knowledge, i.e., an ability to know more about what customers want, how they behave, and what they are most likely to respond to.  Or at the other extreme, it may be emerging scientific knowledge, such as knowing how to graft artificial body parts into humans without adverse side effects.   In each case, one needs to assess how each new body of knowledge can be used to enhance the firm’s competitive posture.  Knowledge for knowledge sake is the business of academia.

     The resulting strategic initiatives may mean your business unit will have advanced or diminished growth opportunities based on your customers' assessment of your ability to achieve these intellectual growth objectives.  Some examples of knowledge-based capability program development are: 

Exhibit 4

A Programmatic Approach to Knowledge-Based Capability Development

Knowledge-based

Capability
Capability Development Program

Program Metric

Capitalizing on 
     Hire and/or develop intellectual property expertise.
 # lawyers hired

intellectual


 # publications

property


   by house lawyers


Educate product development team in intellectual
 # of copyrights


property area


 # of copyright complaints

Develop
Work with suppliers to stimulate their state-of-
% product size

State of the
the-art part miniaturization programs

    reduction

Art Product



 

Miniaturization
Educate design team in product miniaturization.
# of employees 

Skills


    trained.

Understanding
Conduct focus groups of desirable non-customers.
-- # of  product

What Lost


    feature ideas

Customers
Engage select non-customers in product design 
-- # of new customers won

Value                           process


     


Societal-based Capability Metrics

     Societal-based capabilities are the hardest to manage because they often are directed at necessary, but-non-value-adding business processes.  It requires management to map the performance of its manager, business processes, and products against the firm's environmental and ethical standards. Both internal and external audits must be considered, although a firm should weigh carefully which external groups it will strive to satisfy.  Legal corporate boundaries may not be a proper basis for defining the scope of this capability since public pressure may demand a firm's supply chain partners also to adhere to high ethical and environmental standards.  If a firm wants to be considered environmentally friendly, this requires that the actions of your company-owned operations, those of your supply chain partners, and even those of your customers, be internally consistent.  For example, if your firm wants to be known as "family friendly," it must be capable of withstanding the scrutiny of those who have assumed the role of being society's arbiter of family values.  

      This is often difficult because societal norms constantly change.  Ten years ago, Nike's ability to procure athletic shoes offshore was considered a corporate strength.  Who wouldn’t envy a firm that could buy quality shoes for less than $5 in Asia and retail them at prices more than twenty times their purchase cost.  More recently, Nike has been criticized by some for the same activities that business analysts once envied, i.e., its use of third world contractors capable of making high quality products at a low cost.  One wag pointed out that in 1997, Nike paid basketball superstar Michael Jordan promotional fees that exceeded the total labor paid by Nike's Indonesian suppliers.  Another took issue with a Nike advertisement that encouraged women athletes to greater heights when it seemed to have little concern with the plight of women working in its contractors' factories.  The point here is not to bash Nike, but to note that in a "Hardcopy-driven world," it is becoming increasingly difficult to keep your company from being the short end of negative publicity.   

     Thus, the strategic planning process must identify potential environmental and ethical points of contention and then be reasonably sure your firm can withstand a review by "middle-of-the-road" concerned citizens.  We use this adjective because in many situations, it is not possible to please or placate some citizens short of ceasing economic activity.

THE CAPACITY PLANNING PROCESS

     Long term capacity planning seeks to match the size and timing of significant changes in physical plant and equipment capacity over an appropriate planning horizon.  It seeks to answer three basic questions: 

· How much capacity should be added or deleted?

· When should these capacity changes be done?

· Where should they be located?

Each capacity decision must be mapped against the capability specifications developed in an earlier stage of the system design process.  The purpose of this is to assure that any proposed investment be internally consistent with the value-driven strategic initiatives.  Capability specifications provide inputs to the capacity planning process.  Specifically, these inputs are:

· The level of demand the system should plan for, i.e., how many units of demand is there in each targeted market segment and the company’s share of that market?  This is the long-term demand forecasting problem.  The planning horizon used in this demand forecasting process depends on the lead-time necessary to plan, secure building permits, build and acquire, and then train plant personnel to bring the additional capacity up to speed.   It should also be noted that capacity downsizing might also be an option.  Downsizing can have an emotional impact, so the capacity planning process needs to include having programs to effectively deal with the human and organizational consequences of these decisions.

· The planned level of performance, i.e., the relationship between the projected demand and the intended rate of production.  In some cases, the firm may elect to satisfy only a fraction of its demand, i.e., 90% of arriving customers.  In other cases, the firm may elect to maintain a capacity cushion to assure the desired level of product delivery performance.  This choice should be made within the strategic planning process.  In addition to the percentage of demand satisfied, it is often important to define performance in terms of how soon demand is satisfied.

· The degree of demand management practiced.  In some situations, it may be possible to manage demand, i.e., to influence the rate or timing of demand arrivals, or both.  Some demand can’t be postponed such as the need for whole blood in emergency rooms.  But another seemingly indispensable service, electricity, can be managed by inducing certain customers to forego usage during peak periods.  In a similar vein, your cellular phone services uses time of day/week pricing to influence when you use their service.  

The capacity planning position must build the desired service response time into its capacity sizing and facility location decision-making process.

       PERFORMANCE METRICS

      The primary purpose of performance measurement is to encourage people and groups of people to do what is necessary to succeed in business.  To illustrate, consider the following tale.

Schwab’s Blackboard Magic

           The low output of one of its plants perplexed Carnegie Steel’s CEO Charles Schwab.  He noted that the steel mill’s superintendent was a bright, well-qualified engineer.  The mill’s equipment was among the firm’s best.  Yet the plant’s output hovered close to the bottom.  So on his next trip to the mill, Schwab toured the plant but was unable to identify what was holding production levels down.

           Partly out of frustration, Schwab asked the plant guard to get him a chalkboard, which he placed conspicuously near the workers’ gate.  As the workers from the first shift left, Schwab asked, “How many pours [of steel] did you do today?”  Their response was “Three, sir.”  Schwab placed a large number “3” on the board and left.  The number on the chalkboard piqued the interest of the night shift crew.  They asked, “What does this mean?”  The plant guard simply related Schwab’s request and subsequent action.  “Well, we can beat that!” declared a night shift operator.  And they did. At the end of their shift they proudly wrote a “4” over the “3” to show off their shift’s output.  A rivalry was created which did not end until the mill reached 12 pours per shift—a number larger than the output of the previous best mill’s performance. 

Source: Arthur H. Denzler, Senior

The blackboard magic story indicates a basic truth -- system performance can be influenced by: 

· What is measured? 

· How the measurements are taken? 

· How the results are used to evaluate people in the system? 

The smart system designer must recognize these realities and use them to re-enforce what needs to be done.

      A basic problem of most operations management systems is that too many performance measures are cost-oriented.  Accounting systems, at their worst, simply tell you how well your profit or cost center did in a given period.  Your performance is often based on how well the center did compared to plan (which in many cases is the budget).  More sophisticated accounting systems will use variance analysis to try to identify the causes of shortfalls and windfall profits.  From accounting, you no doubt recall terms such as: volume-variance, cost-variance, and mix-variance.  While this does shed some light on what happened, it does so only in terms of what was recorded within the accounting system.

      A limitation of variance analysis based performance metrics is the lack of timeliness.  Telling operations what went wrong in the last fiscal quarter often is too late since the manager is busy dealing with current problems and may not recall what happened a quarter ago.  As the saying goes, the alligator-infested water is up to the operations manager’s ears and if he doesn’t solve today’s problems, he will be history in by the next fiscal quarter.  Also, last quarter’s data isn’t as useful as it could be to support learning since the clues along the trail have gone cold.  Can you remember what was happening eight weeks ago in your life?  If you can tell the manager today what is happening now or yesterday, he will have a better chance of understanding and explaining performance variances.

      In a value-driven operations management system, performance measurements must be made consistent with the capabilities required by the firm’s strategic planning objectives.   For every capability specified, there should exist one or more ways to measure how well the organization has done.  Precise measures are preferred but they may not be feasible.  For example, how can you precisely determine if a pet dog is happy?   This can not be quantified.  But we could observe behavior, such as tail-wagging frequency, obedience, and even the frequency at which the dog smiles.  Yes, dogs smile.   The point is that just as a pet’s owner knows, operations managers also can cite a number of factors they use to indirectly measure organizational performance.

     Performance measurements play a large role in organizations.  Their uses include: 

· They communicate to employees what the firm believes its customers value.   If one measures how long the telephone rings before someone answers, this measure is a signal the firm thinks this is an important requirement of the customer service process.
· They provide employee feedback.  Timely information on how well that an employee is doing can, if done right, inspire an employee to greater heights, as was the case in the steel mill story.  However, if employees feel that the measure is not a fair one, they will either react negatively or find some means to give you the “right” numbers by some other means.  Each of these outcomes is bad for the customer.
· They provide the basis for organizational learning.  This is a three-stage process.  Metrics first indicate to the employee what management thinks is important.  In a learning environment, measurement data evokes curiosity, which, in turn, should lead to thought processes about how performance can be enhanced.  The final stage is experimentation. Small experiments can be run to measure the impact of each factor varied.  Workers might not realize it but their intuitive approach is called design of experiments in statistics.
Some benefits will result from most performance measurement programs.  To capture the full potential of performance metrics, it must be systematically done and in conjunction with the strategic planning process.

Types of Metrics

     There are many types of metrics, but it is useful to classify them as being either predictive or outcome based.   A predictive metric is used to estimate performance before hand.  A budget is a predictive metric.  An outcome metric notes the actual performance.  It may state a simple fact, i.e., on-time deliveries = 98%.  Or it can compare the outcome against the predictive metric, i.e., Purdue's football team beat the point spread by ten points against Notre Dame.   

     An advantage of a predictive metric is that it may allow management sufficient time to take corrective action.  This may simply be a warning that something unfavorable is likely to happen.  Or it can be a set of actions designed to improve the system's performance over what is being predicted.  For example, if my predictive metric implies that I will be ten minutes late to a meeting, I can either call ahead to say that I will be ten minutes late, or I can drive faster and hope that I don't get stopped for speeding.

     Outcome metrics should be associated with managerial analysis and action.  If we did better than was expected, at the very least, we should try to understand why we did better in order to replicate this outcome again.  Wow!  What a great drive off the golf tee--275 yards, right down the middle of the fairway.  I wonder what I did right?  Did anybody record what I did right?  Without measurement, learning is less likely to occur.   Great golf drives will be memorable events but not routine outcomes.  

     The same is true for downside experiences.  But in this case, our fear is that the gremlins that contributed to a bad outcome metric will stay with us in the future.  This is why it is important to track what went in to cause every outcome.  Fortunately, information technology now makes it possible to have key data for problem identification and analysis.

     Another way to classify metrics is by level.  Earlier, we introduced the Organization/Process/Job approach (OPJ) for designing and managing business processes.  As one moves down through the OPJ model, the nature of the metric changes.  At the highest Organization Level, the metrics should be directly linked to strategic initiatives.  Often what is measured will be aggregate performance statistics linked to the value elements considered most important.  They should focus on the vital few--not the trivial many.  There is always time to delve in greater detail once problems/opportunities occur.

     As one moves to lower organizational levels, the performance statistics will trend toward the tactical, be reported more frequently, and quite often in greater detail.  When possible, the performance metrics should be closely aligned to the sub-groups' responsibilities.  Measures lying beyond the responsibilities of a group can be included for informational purposes, but care should be taken to ensure these are not used to evaluate the group or the individuals within.

     At the process level, performance metrics should relate to the intended capabilities of each business process and be aligned to the stated value objectives.  Key business processes should be monitored more closely than others.  In a similar vein, business processes capable of creating order loss situations must be monitored closely or redesigned to minimize the chances of lost  sales.   For example, if corporate strategy calls for all orders to be filled within 48 hours, then all incoming orders must be time-stamped when they enter the system and when they leave.  The metrics for the order fulfillment process could include:

· The number of orders processed per period

· A histogram of order fulfillment times

· Reasons for each late shipment

· The number of improperly shipped orders 

This last metric is included to guard against shipments being made to maintain on-time delivery rates at the expense of customer satisfaction.

      At the job/individual level, it is even more important to assure performance measurements relate to factors over which the people being evaluated have some influence over the outcomes.  If a manager has little or no say over the wage rates paid to the individuals within his area, it makes sense to measure labor usage rates and overtime expended.  There is nothing to prevent both the process and the job being monitored by the same performance metrics--if it fits.

Performance Metrics for Performance Metrics

     Since even performance measurement is a business process, this process also should be evaluated.   One way to evaluate performance measures is to cite the attributes users find important.

Content Attributes:  Some important content attributes are:

· Were the performance metrics the most appropriate ones for the management task?  In effect, did they help me run or understand the business process better?  As a result, will I be able to explain why results occur?

· Did the metric portray an accurate reading of the phenomenon being measured?  Was the actual value predicted or reported close to the real number?     

· Was the direction of the performance metric misleading?  If a performance metric is off, the consequence may not be as bad if it at least provides us with an indication of the phenomenon’s direction.

· Did the performance measures used provide top management with an adequate early warning/tracking system to enable the manager to detect/understand the risks associated with disruptive technologies? Performance metrics that are strictly inward focused are not enough—especially if one is operating in an industry with a high clock speed.

Style Attributes:  These are the traits which make an accurate performance metric more useful to the users.

· Was the data summarized in a form most useful to each user?  The same report need not go to every user.  The level of detail should match areas over which the user has control over.

· Was the performance metric delivered in a timely manner?  Just as one can win a competitive advantage by being fast to product, you can earn a competitive advantage with internal customers by being fast to know.   Is the data displayed in a manner consistent with the firm’s organization design?  If individuals are being held accountable for the effectiveness of certain business processes, it might be best if they “owned” the detailed data and be allowed to report aggregated performance metrics periodically—as needed.  Performance metrics that are too visible can lead to micro-management by the individuals’ supervisors.  

This list could be expanded but our point was to illustrate that performance metrics should be accountable.

SUMMARY

     In this shell, we introduced the concept of capacity.  We noted that it had two facets: capability—the ability to do certain things right, and capacity—the ability to have sufficient factors of production to do what is wanted.  We then linked both concepts to value.  We introduced the concept that systems designers can use capability planning as the vehicle for linking customer values with the performance attributes of new supply chain systems.  Lastly, we discussed the roles performance metrics play within OM systems and how they need to be tied to capability planning.  Capability specifications are inputs to the system design process.  Performance metrics seek to ascertain whether or not the system designers and/or the system operators are meeting their challenges.  The next shell investigates how one builds processes to perform the needed tasks.
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