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Preface

As one of seven Secretary of Defense Corporate Fellows, I was assigned to FedEx Express’s Corporate Headquarters in Memphis, Tennessee, from August 2002 to July 2003.

The Secretary of Defense Corporate Fellows Program (SDCFP) places senior military officers with industry leading companies for their senior service school experience.  During the yearlong program, these officers work with senior corporate executives to observe innovation and change management in their organizations, processes, people, and information technology.  The Fellows’ experiences are an important resource for the transformation of the Department of Defense (DoD) as they return to operations and staff positions.

FedEx Express was a world-class sponsor that far exceeded the objectives of the Fellowship program.  FedEx is a young company, only 30 years old this year, and an acknowledged leader in agile, fast transportation and the advanced use of networks and information technology to conduct business on a global scale.  FedEx’s reorganization in year 2000 into FedEx Corporation and six operating companies, as well as FedEx Express’s contract with the US Postal Service have abundant parallels and lessons for joint military operations and the value of strategic partnerships.
  In addition, the economic environment during the last three years has been the most difficult in FedEx history.  This environment drove internal transformation in FedEx that parallels the objectives of DoD transformation during the Global War on Terrorism.  As in DoD, the environment in FedEx is anything but business as usual, and for this reason, it has been an outstanding year to experience the private sector as part of FedEx Express.

I thank the Director of the Secretary of Defense Fellowship Program, Mr. Eric Briggs, for creating a stimulating, challenging, and extremely unique program over the course of the past eight years with the support of three Secretaries of Defense.  Mr. Briggs would not have succeeded without the steady vision and leadership of the Office of Net Assessment for supporting this program and its long-term benefits.  After eight years, the program has existed long enough for the benefits to DoD and each of the Fellows to begin to reach critical mass.  There will be clearly increasing returns in the coming years, especially since DoD transformation is front and center.

Finally, I thank my wife and children for their steadfast support, inspiration, and encouragement during this unconventional year in the private sector.

au/AFF/SDCFP/2003-06

Executive Summary

Modern communications networks permit unprecedented enterprise-wide integration, but an organization’s possession and use of networks do not imply it is integrated.  Successful integration goes well beyond networks into organization, processes, and leadership.  Studies indicate that only those organizations that successfully adapt their organizations, processes, and leadership to the capabilities networks provide are able to reap the disproportionate gains that result from integration.  Based on a one-year corporate fellowship sponsored by the Secretary of Defense, this paper presents a spectrum of integration problems and corporate solutions.

Integration problems arise during growth or internal change in an organization.  Organizations pass through three stages of development during growth or internal change, and the integration challenges change from stage to stage.  Typical problems include seams, scale limitations, accretion, and sprawl.  The key to achieving integrated growth and avoiding these problems lies in establishing a scalable, open, and flexible organizational architecture before significant growth takes place.  A good architecture is akin to a set of rules and standards, not a master plan.  In addition to architecture, using successful models of integrated organization structures for small, medium, and large organizations also increases the likelihood of successful integration during growth.

Organizations exist to execute processes that deliver value, and processes pose their own integration challenges.  Successful process improvement must become part of an organization before it grows, during the same time architectural issues are resolved.  Process improvement requires data and metrics, and building an automated data and metrics infrastructure into the operations and leadership of an organization as it grows is much easier than retrofitting it later.  The theoretical limit of process improvement is process optimization.  Traditional solutions to seam and scale problems also apply to optimization, but networked organizations have the potential to exhibit extremely complex, nonlinear behaviors.  Optimizing complex, nonlinear networks is an unsolved problem in the operations research field that requires healthy investment in basic research tied to real-world operations like those of FedEx Express.

Finally, leadership is critical to integration, and though the fundamentals have not changed, there are new challenges and opportunities.  Rapid technological progress requires a more agile vision from leadership than ever before, and leaders must communicate that vision quickly and completely using the spectrum of network-enabled tools.  Integration has a specific, identifiable skill set that leaders must possess in a networked setting.  Finally, corporate leaders build long track records of transformational success in personnel management, adapting organization structure, and allocating resources in a dynamic, competitive marketplace.

The Department of Defense must consider itself a single integrated enterprise rather than a collection of competing Services.  The Defense Enterprise will accelerate transformation, save money, and increase national security by adopting the successful integration practices of the private sector.

Chapter 1

Introduction

There is no guarantee that simply hooking up things across the battlespace without appropriate organizational and doctrinal changes will increase warfighting effectiveness.  In fact, there is every possibility that the unintended consequences of wiring up the battlespace and hoping for the best will in fact degrade performance…

—David S. Alberts, et al, Network-Centric Warfare

The combination of mass-produced, inexpensive computers and ubiquitous, accessible communications networks sparked the information age revolution approximately twenty years ago.  Today, the pace of network evolution continues to accelerate, as virtually any object can be made digitally literate and take its place next to traditional computers in increasingly wireless networks of enormous bandwidth.  As the networked information age grows to maturity, technology will run its course of innovation.  More significantly, networks and organizations will co-evolve, adjusting their forms, functions, and processes.  The world is in the early phase of a challenging, exciting journey.

The enormous potential of communications networks lies in their unparalleled capability as the nervous system of an organization.  Once installed, the network offers the potential for every person and part of the organization to achieve coordinated, fast, integrated operations at nearly zero incremental cost.

During 2002-2003, SDCFP Fellows worked in the headquarters and field operations of seven sponsoring U.S. corporations, each one an acknowledged leader and innovator in its respective business segment.
  This experience revalidated one of the basic assumptions of the Corporate Fellows Program, namely, that the private sector on average leads DoD in exploiting the rapid advance of network technology to integrate operations.  This fact is not intended to heap too much praise on the private sector.  Corporate integration has been well short of optimal and includes messes, waste, and costly mistakes, but collectively the private sector has experimented more, learned more, operationalized the lessons, and moved on.  This year’s experience also revalidated the observation that the technological potential of networks significantly leads the ability of organizations to fully and usefully exploit that potential.  This is true in both the private sector and in DoD, and it will not change in the foreseeable future.  The rise and demise of the dot-coms during the technology stock bubble from 1997 to 2000 is a case in point supporting both of these observations.

This paper presents network-driven integration in the private sector and shows how these innovations apply to DoD transformation.

Significance

Purchasing equipment, building, and connecting to a network are straightforward and continue to become easier.  Maintainability, reliability, security, and expansion to handle many orders of magnitude more networked devices are a few of the challenges the industry must overcome en route to networks becoming another utility, like electricity or water service.
  Hardware and software corporations build their businesses around solving these problems.  The time delay from laboratory innovation to on the shelf is extremely short, and some IT corporations define an “Internet year” as three months.
  Although user-friendliness and engineering complex, integrated, networked software will challenge the network industry for years, the reliability and functionality of networks has long been sufficient for businesses to build and directly stake their operations on them.  The physical technology of networks is not trivial, but it is relatively easy compared to the challenges of integrating and adapting organizations.

The private sector has experienced the full spectrum of outcomes from failing to adapt organizations to networks.  In a typical situation, a global pharmaceuticals corporation installed a new information system with greatly improved processing capability, redesigned processes, and hallmark flexibility to adapt to further changes in business.  Installation and training brought the new system on-line in the facility, but the company did not consider the deeper cultural and organizational issues involved with operating the new system.  Employees initially learned the new process, but in time, they gradually reverted to their old ways of doing business.  They used the flexibility of the information system to deconstruct the new business process and to revert to and automate the old, dysfunctional processes the new information system was intended to fix.  Management recognized the problem and eventually called a time out to reassess the situation.  Management restarted the new system with a group of workers physically isolated from the rest of the facility, enabling the new system to become firmly established in the culture of a subset of the organization.  Later, this group of workers became the seed to transform the rest of the facility, and in time the desired transformation of business processes took hold permanently.
  The existence and use of networked communications in no way implies that operations are fully or properly integrated.

It is clearly perilous, or at least unprofitable, to ignore the interaction between organizations and networks.  Fortunately, related research indicates a significant upside to building a synergy between organizations and networks.  A Massachusetts Institute of Technology (MIT) study of over 1000 large corporations during an 8-year period from 1987 to 1994 revealed a compelling relationship between information technology (IT) investment, organization qualities, and market valuation.
  First, normalizing across all corporations, each dollar of IT investment produced an approximately equal gain in market value, a ratio of about 1:1 or low multiples.  Second, firms with certain organizational characteristics such as frequent use of teams, broader jobs, and decentralized decision-making had higher market valuations than their competitors, assuming all other factors are held constant.  Most interestingly, corporations combining those organizational characteristics with a high investment in IT had a disproportionately higher market value, indicating a nonlinear, multiplicative correlation between organization and IT.  The peak in figure 1 illustrates this relationship as market value climbs rapidly on the vertical logarithmic scale as a function of increasing IT investment (horizontal scale) and organizational qualities (“org” scale).
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Figure 1.  Market Value, Organization, and IT Investment

The recent best seller Good to Great provides a second example.  Eight of the 11 “good to great” companies examined in this book achieved outstanding results through careful integration of information technology (networks) into their operations.  The remaining three companies advanced through innovations in production methods.

Contrasting the pharmaceutical example with the results of the MIT study shows that overlaying a network on an organization is not guaranteed to produce a return on that IT investment or integrate operations.  Simply buying and installing equipment and connecting to a network may produce as much value as the money spent due to more efficient communications, but such an investment could just as easily produce an unexpectedly negative outcome.  Conversely, network-adapted, integrated organizations have a high likelihood of creating disproportionately great value.  There are clearly right and wrong ways to marry networks and organizations.

One goal of DoD’s April 2003 Transformation Planning Guidance is to move the military from the industrial age to the information age.
  To successfully transform, DoD must correctly use networks to adapt and integrate the military organization across the full spectrum of activity, from peacetime back-office business processes to front line combat operations.

The MIT study documents the value of network-adapted organizations, but the study does not examine in depth the characteristics of such organizations, leaving that subject for further research.  This paper addresses this follow-on topic, drawing on practical experiences in large corporations to reveal the integration challenges and successes that can guide DoD’s transformation.

Background

There is nothing new about the necessity to integrate or adapt organizations to networks.  Operationalizing any technological advance, in DoD or the private sector, goes much deeper than simply possessing the technology and includes changes to organization structures, operations (plans, execution, and assessment), leadership and command, doctrine, training and education, not to mention physical systems integration.
  The degree to which an organization fully absorbs any technology determines how well it will use the technology in its competitive space, but there is a difference in scope between networks and other technologies.  Many technologies are limited to a narrow segment of users or their direct customers in an organization.  Portable scanners in FedEx Express or a specific weapons system in a military service are two examples.  In contrast, networks can integrate the entire organization.  Not only does everyone inside the organization use them, networks may define how the organization interacts with its external environment.  Operationalizing networks is a much more fundamental and all-encompassing task than simply adopting a new technological advance for a few employees.

As DoD uses networks to integrate, it will not benefit from a significant advantage enjoyed by the private sector:  Markets.  Neither DoD as a whole nor the Services individually could have been part of the MIT study because they have no market capitalization, and there is no explicit market for DoD services.  Although defense accounting and finance reform will improve DoD’s ability to assess cost and performance, the absence of markets makes the gains from network integration more subjective and relative than objective and absolute in terms of assessing an increase in defense value to the United States.

Operationalizing networks is also difficult because organization is intangible both in the private sector and in DoD.  Everyone wants a good organization, but it doesn’t come in a neat box with a price tag.  The MIT study is unique because it isolated the correlation between organization, information systems and market value.  Because organization is abstract, leadership tends to revert to the physical world—the hardware, software, employees, contracts, etc…—involved in networks or other equipment the organization uses.  These people and things have price tags that permit analysis and comparison, but they hide the issue of organization.  Focusing energies on physical networks and weapons systems instead of the full spectrum of organization issues will rob DoD of the potential to leverage networks for disproportionate gains in value to the United States.

Adapting DoD to networks is critical to transforming DoD.  DoD is the largest single nonreligious organization in the world from the combined perspective of employment, resources, and operations.  Institutional inertia hinders cultural change in any organization and the larger and more successful the organization, the tougher it is to change.  The urgency for DoD transformation was born from the interaction between the private sector and the military in the person of the Secretary of Defense.  It makes sense that further progress will come from this private sector-military interaction at all levels.

Scope and Definitions

This paper uses the terms IT and networks interchangeably.  Both refer to systems of traditional computers plus storage, processing, input, and output devices and the communications infrastructure that connects them.  To this, add the rapidly growing set of digitally literate devices that also have the ability to interact with digital networks.

IT is not the point of this paper, though there are numerous references to IT, networks, and current and future technology.  The focus is organization and integration —the wiring diagram, or the arrangement of people into groups with a leader—and how those groups interact.  Groups are usually arranged in a hierarchical layout by connecting leaders to higher-level leaders with any number of layers.  Groups may not only be linked vertically to the next leader up, but also horizontally to leaders in other groups who either accomplish similar goals with different processes or use similar processes to accomplish different goals.  Networked organizations include horizontal and even diagonal and random interconnections that permit any individual or group to provide specific expertise directly to any part of the organization that needs it.  Integration is the extent to which the people and processes of an organization interact properly and efficiently to produce effective, valuable output.

As explained earlier, integrating networks into organizations is a multifaceted task.  This paper addresses two additional facets, processes and people, which in addition to organization define those areas where networks have the greatest impact on integration and where corporate operations have consequently learned the most.  “Process” in this context is a functional map that organizes work and shows how people use a combination of IT and other equipment to accomplish a task and deliver value to the customer.  “People” are the employees of the organization, both individual contributors with specific technical skills and leaders who supervise individual contributors or other leaders.  In terms of people, this paper focuses more on leadership and its development than on individual contributors due to the role leaders play in directing and changing organizations.

Sources and Organization

This report is more practical than academic.  It draws chiefly on the background and experiences of the Secretary of Defense Corporate Fellow assigned to FedEx Express Headquarters in Memphis, Tennessee.  The assignment included working with the Vice Presidents of two groups, the Global Operations Scheduling and Control (GOSC) Group and the Global Operations Planning (GOP) Group, and the unexpected opportunity to participate in i-Service, the largest corporate reengineering project in FedEx Express’s history.  This study also includes the experience of the six 2002-2003 Corporate Fellows assigned to other sponsoring U.S. corporations.  All of the Fellows are military officers at the equivalent grades of Lieutenant Colonel or Colonel and all have command experience at the squadron or battalion level in their respective Services.  Each Fellow’s experience contributed to conclusions common to all seven corporations, and by extension, to the private sector at large.

The seven Fellows collaborated continuously during the year to compare observations and develop common findings, but the most valuable opportunities were the Company Day visits to each of the seven companies (Appendix A).  Normally two days long, each visit included facility tours and in-depth briefings and discussions with each company’s Chief Executive Officer (CEO) and other senior officers.  CEO and facilities access combined with the yearlong experiences of each officer provided unprecedented transparency into each corporation.

The academic program outlined in Appendix B prepared the Fellows for their year in corporate America.  Interspersed with academics, the Fellows met with the Deputy Secretary of Defense, nearly every Undersecretary of Defense, and the Service Secretaries and Chiefs to discuss their areas of interest and concern regarding the private sector and DoD transformation.  Academics continued at the midyear point, when the group returned to Washington, D.C., to brief several senior officials and organizations on preliminary findings.  The year concluded with a series of approximately 40 outbriefs (Appendix C) and the publication of Common Findings and Individual Executive Reports published separately.

This paper presents integration from big to small.  Chapter 2 begins with a discussion of the growth and maturity of organizations and the integration problems they encounter along the way.  Chapter 2 concludes with integration techniques applicable to every size of organization.  Chapter 3 narrows the view to focus on processes that are embedded in organizations.  Networks provide the possibility for unprecedented process integration, but they also pose distinct obstacles to process improvement and optimization.  Chapter 4 narrows the subject even more to focus on people and leadership, the most important component of every organization and process.  Networks make new demands on leaders but simultaneously provide new tools to help them lead integrated, global organizations.  Chapters 2, 3, and 4 focus completely on the private sector, and chapter 5 concludes by applying the main points to DoD transformation. 

Chapter 2

Integrated Organizations

In fact, network-centric concepts do not automatically translate into effective organizations.

—David S. Alberts

Survival and Growth

The first and minimum objective of any organization is survival.  An organization must survive before it can produce output such as a product or service.  Further, the organization’s activity must provide direct or indirect positive feedback to fuel continued survival.  Closely related to survival are change and growth.  The act of forming an organization is inherently an act of change, the creation of an entity for a purpose where none existed before.  In terms of growth, nothing in the world starts big.  Organizations and their ideas, people, and products exist in a competitive space where small, viable organizations grow larger while the others die or are absorbed by the survivors.

The Growth Curve

Survival and growth exhibit similar behavior regardless of the discipline, and this behavior is characterized by an S-shaped curve (figure 2) known as the growth curve, logistics curve, diffusion profile, or by many other names.
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Figure 2.  Growth Curve

There are three parts of the S-curve delimited by two transition points.  Stage 1 is the flat, slowly rising region on the left part of the curve.  Stage 1 depicts the initial formation of an organization and the period when it first establishes a toehold for survival and adjusts the internal conditions to the external environment to align a critical mass necessary for growth.  The first transition point comes when the internal structure of the organization finally interacts with the external environment sufficiently to produce increasing positive feedback which fuels the rapid growth depicted in the middle portion of the curve, stage 2.  The shape of the stage 2 growth portion of the curve depends on the dynamics of the underlying process and may reflect several kinds of mathematical behavior from linear to exponential.  Rapid growth leads to the second transition point, where at some point the size of the organization approaches saturation or maturity in its competitive environment.  Beyond this transition point is the mature region, stage 3, where growth dramatically slows or ceases.  A mature organization may survive for a relatively long period in stage 3, much longer than the time it spent in stage 2.  Stage 3 may also identify a pause or punctuated equilibrium, as the organization searches for new innovations which effectively put it back in the Stage 1 region, poised for further growth.

One fascinating characteristic of the growth curve is that it applies independent of size and time scales.  It applies to civilization growth over millennia, to the growth in the power of nations over centuries, to growth of businesses and the stock market over years, to the spread of products in the marketplace or epidemics over months, down to cell cultures in a laboratory.  The curve is not smooth in the real world, with noisy spikes and reversals that may obscure short-term growth, but absent dramatic changes in the environment, average growth over time will follow this curve.

Variations on Growth

There are numerous applications of this growth concept in the context of networked organizations.  First, there is absolute growth of the organization, measured by its size (employees, operations) or the magnitude of its output in the form of increasing revenue, market share, or profitability.  Second, there is internal growth in terms of change management.  Though the objective of a change management effort may be absolute growth, internal growth is the origination of new ideas, products, or processes which begin small, perhaps with an innovative employee or the CEO, and eventually grow to maturity, when they pervade the entire organization.  This kind of internal change exhibits the same S-curve characteristic.

FedEx Express provides excellent examples of several growth patterns.  The founder, Fred Smith, conceived the innovative hub and spoke network model in a project at Princeton University.  As the company began operations in the early 1970’s, he experimented with procedures, schedules, and the right combination of hub location, aircraft, and initial markets.  This was the early phase of the growth curve, stage 1.  As business transitioned towards stage 2, FedEx encountered antiquated federal regulations that limited the cargo weight FedEx could carry on a single flight.  After a great deal of lobbying, Congress repealed the regulation, opening the path to larger aircraft with longer range able to serve more cities.  FedEx Express entered the rapid growth phase in North America and expanded service to Europe, South America, and Asia through the 1980s and 1990s.  Along the way, FedEx continued to expand its variety of shipping services and the United Parcel Service entered the overnight express shipment market as a major competitor.  By the late 1990s, FedEx served every major city in North America, and domestic growth reached saturation, stage 3, as package volume grew more slowly. Though domestic FedEx operations have reached saturation, growth in aircraft fleet utilization and in international markets remains far from maturity.

There are additional nuances to the growth concept.  The mature, stage 3 part of the curve signifies a steady state, but extended steady-state equilibriums rarely occur in reality.  The end state is more often a moving target, reflecting business cycles tied to seasonal activity or any feature of the marketplace that varies in time.  In this case, growth has an adaptive quality, where the challenge to the organization is to survive by rapidly adjusting to fluctuating demand without wasting resources on overcapacity or losing opportunities due to undercapacity.  FedEx Express’s adjustment to the seasonal shipping peak during the December holidays or the system-wide focus on Miami that takes place to ship flowers from South America to North America for Valentines Day are two examples of tracking a moving target.

Obsolescence of a product or expiration of a patent constitutes another kind of moving target.  For example, Pfizer applies for a drug patent with a specified duration, but clinical testing and FDA approval may take 6-8 years before the drug can go into production and reach the market.  Once in production, the drug generates revenue that must repay amortized research and development costs before generating profit.  Unfortunately, the patent often expires after less than 10 years of production, summarily taking a mature, profitable product from the company and pushing it into low margin, generic production by other firms.  In these conditions, Pfizer’s success as a pharmaceutical company can never reach a steady state viewed in terms of individual products and requires a constant stream of innovation and new product growth.  Commoditization (as in desktop computers) is a mature market phenomenon similar to the threat patent expiration and generic production poses to pharmaceuticals.

Adaptive growth includes the concept of robustness, or the ability to survive or even profitably exploit sudden, dramatic, discontinuous variations in the competitive environment.  Any organization has a certain decision bandwidth, a measure of how fast it can sense, decide, and act to match a dynamic competitive environment.  Robustness requires excess organizational bandwidth to enable adaptive behavior in the face of unusually rapid change.  Without this bandwidth, an abrupt change could kill an organization even though conditions may later return to a situation close to the starting point and otherwise be quite survivable.  In terms of lost opportunity, a low-bandwidth organization could fail to quickly exploit a business opportunity and lock in permanent gains in market share compared to more agile competitors.

Again, FedEx Express provides strong examples of robustness in the face of discontinuous change.  The terrorist attacks of September 11, 2001, grounded all aircraft traffic in the United States for several days, immobilizing the flying core of FedEx operations.  During this period, FedEx Express rapidly adapted and moved packages, albeit at a reduced rate, through its system using a network of trucks that was engineered on the fly to compensate for aircraft grounding.  Once flight operations were again permitted, the company quickly restarted the aircraft network and returned to more normal operations with a minimum of service disruption, considering the circumstances, to its customers.

But the September 11th discontinuity went deeper than this and had more permanent effects.  Prior to the attacks, FedEx concluded the negotiation and start of operations to carry U.S. Postal Service (USPS) mail in the FedEx network during daytime operations.
  (FedEx’s core express package network flies primarily at night.)  After September 11th, passenger airlines could no longer carry USPS mail as they had previously because mass cargo scanning was not available to guarantee passenger safety.  What began as a small contract quickly became a large contract as the USPS turned to FedEx to carry the extra mail shipments.  Now FedEx’s aircraft utilization during daylight operations is on par with night operations, nearly doubling the utility of its enormously expensive fixed capital assets.  FedEx used its bandwidth not only to survive and compensate for the disruption of September 11th, but also to lock in permanent gains in an unprecedented and unpredicted business opportunity.

Growing Pains

Organizations encounter a variety of integration difficulties as they grow, and many of these difficulties fall into two classes, scale problems and seam problems.  Scale problems arise directly from the change in size of the organization or some aspect of its operations.  Seam problems are the boundaries and disconnects which arise between groups within an organization that prevent the organization from operating as efficiently or effectively as it might otherwise if all the parts worked well together.  Seams are the opposite of integration.  Both problems occur in organizations and their processes, and the distinctions often blur because organizations and processes commonly mirror each other.  The following discussion expands these concepts and provides examples.

Scale Problems

Scale problems come in several variations.  First, there are concrete size limits that may be imposed from inside or outside the organization.  The federal regulation limiting maximum interstate air cargo weight is an example of an external scale limit that adversely impacted the efficiency and growth potential of FedEx operations until it was lifted.  Another influence on FedEx’s organization is the Railway Labor Act that influences the susceptibility of the company to union organization.  An example of an internally imposed limit within systems was FedEx’s early network planning system.  FedEx developed one planning software version when the company had six total shipping products, but they included a provision for ten total products to allow for future growth.  Unfortunately, the planners needed an even newer version of the software much sooner than they expected, at great expense, when FedEx grew to ten total products only months after the new software went on line.  FedEx kept growing and now has 46 different products, and planning systems no longer include an upper limit on product types.

Built-in size limits can be just as expensive on the down side.  If a corporation faces varying demand for its product but requires a certain minimum production to be profitable, then the corporation lives on borrowed time and resources if demand falls below that threshold for an extended period of time.  A corporation that can rapidly scale operations to meet demand largely avoids this problem.  FedEx has elements of both of these examples, but company operations are on the whole extremely scalable.  FedEx invests in enormous quantities of fixed capital assets—aircraft and facilities—to offer its service to over 95% of the world’s economic activity.  In executing this goal, FedEx specializes in the ability to adaptively allocate aircraft and employees across its system to control operating costs as shipping demand fluctuates radically, as it builds dramatically during the run-up to the December holidays and falls just as quickly after the New Year.  

A second scale problem is accretion.  Accretion takes place when a core system, organization, or process becomes so old, large, and institutionalized that no group has the ability to change, or sometimes maintain it.  Although the accreted system is normally useful and required for operations, people build work-arounds and customized interfaces in order to adapt the organization and processes to the system during growth.  In time, the unchangeable core becomes the foundation of a reef, upon which layer upon interconnected layer builds until it is so large it solidifies like concrete, robbing the greater structure of adaptability.  For example, COBOL was first developed in 1959 and last updated in 1985.  Old forms of COBOL no longer represent the state of the art taught to computer programmers.  Capable programmers are hard to find and demand salaries commensurate with their tight supply, a problem FedEx encountered as recently as 2002.  A 1997 estimate of existing computer code placed the percentage of COBOL code at a phenomenal 80% of the total worldwide.
  It is an expensive and difficult task to reengineer a reef this large, yet this was exactly what had to happen when COBOL-based software systems encountered the self-inflicted scale limit called Y2K.

Accretion robs organizations of adaptability not only because the underlying reef becomes large and immovable, but also because that reef may demand such a large proportion of resources for maintenance and operations that very little is left over for new initiatives.  FedEx Express network planners encountered this problem as they sought resources to operationalize new optimization algorithms in the fall of 2002, but found few resources remained after operating and maintaining the current system.

“Sprawl” is a third problem of scale, and it is related to accretion.  If the city center represents accretion, sprawl represents the never-ending, formless suburbs, exactly paralleling the moniker suburban sprawl.  Organizational sprawl takes place during rapid growth when a corporation pays insufficient attention to the evolving form of the whole.  Companies rapidly open new divisions, driven by operations, innovation, acquisition, or merger, and loosely cobble them onto the existing organization. The resulting organization may be functional, but is normally far from optimal and may exhibit any one of several symptoms.  Suboptimization occurs when various divisions optimize themselves but work at cross-proposes with respect to the overall organization.  Duplication of effort takes place when several groups work on the same product or process, generating a variety of uncoordinated but similar output, often with no knowledge of each other’s work or existence.  Shadow groups are one kind of insidious duplication of effort.  Shadow groups form when centrally managed functions gradually become unresponsive, ineffective, or distracted by other priorities, requiring individual divisions to cultivate the same functions using their own people and resources.  The office computer guru, whose primary job usually has nothing to do with maintaining computers or networks, is a small-scale example of a shadow group in an organization with centralized IT support.

A good example of accretion in DoD is the Planning Programming and Budgeting System (PPBS).  PPBS began as straightforward, rational decision system but has now become exceedingly complex.  PPBS requires an inordinate number of people and resources to administer, hides the decision process in a maze of documentation and bureaucracy, and drives an acquisition system that takes two decades to deliver a new weapons system. DoD also provides another good example of sprawl in the 1800 different finance and accounting systems in use in the department to support PPBS.
  These 1800 accounting systems are all IT—hardware and software—but each has its corresponding user organizations.

Seam Problems

Seams are the conceptual space or divisions between parts of an organization.  This space forms the organizational lines that hinder lateral coordination, divide one division from another, and create what are commonly called silos or stovepipes—groups of people with vertical loyalty to superiors and subordinates, but little ability to coordinate effectively with peers from another group working in related, complementary tasks.

Seams are a natural obstacle for organizations because the tasks a company accomplishes must be divided up in some fashion to provide focus and specialization for employees and leaders.  Normal divisions of labor turn into seam problems when specialties become sacrosanct and operational focus and strong vertical loyalty builds isolation.

 FedEx Express grew into geographic seams.  The company’s first priority and market-creating service was time-definite, overnight package delivery in the United States.  This core competence focused corporate planning on the night aircraft network, package routing and sorting, and expeditious pick up and delivery operations.  Planning the domestic aircraft network took place within a single headquarters division.  As FedEx grew, it added international shipping and time-deferred products to its portfolio.  Deferred products still have time-definite delivery, but reach their destination in two or three days for a lower price than the overnight product.  FedEx added another division to the headquarters staff to focus on the unique requirements of the international network, and expanded domestic planning to include daytime operations.  When the USPS contract suddenly increased the day network to rival the size of the night network, planning seams became evident.  When the night system dominated operations, it was a reasonable simplifying assumption to plan domestic day, domestic night, and international aircraft networks separately, coordinating plans only at the boundaries between them.  Over time, the groups responsible for domestic and international planning began using different IT tools with different assumptions and planning detail.  The increasing size of the day and international systems, plus greater sales of deferred products weakened this assumption and brought the seams into the open.  FedEx has since embarked on a course to plan and optimize the full network in a single planning case and to synchronize the tools across all groups.

In addition to geographic seams, seams develop in planning time horizons.  FedEx Global Operations Planning (GOP) conducts long range planning and optimization for the aircraft fleet and ground facilities—the neighborhood stations, airport ramps, and regional hubs that sort and transship packages.  Using a forecast of expected growth, GOP plans up to 6 years into the future for long lead time aircraft acquisition and facilities construction.  GOP includes a strong operations research group to plan FedEx capital assets using certain assumptions and specialized, proprietary tools.  Global Operations Scheduling and Control (GOSC) takes current and near future capital assets and plans how FedEx will actually use them, focusing on a time scale from two years in the future through execution.  GOSC planners and operations controllers have strong front-line system expertise and intimate knowledge of operations that develops from daily contact with the network.  Over time, GOSC developed a different set of assumptions, planning techniques, and a different set of proprietary tools to meet the needs of the company.  As a result, time horizon seams exist between GOP and GOSC in the form of different organizations with different priorities, assumptions, tools, and approaches to optimization. FedEx is on course to saving significant capital and operating costs by eliminating time-related planning seams, synchronizing assumptions, and aligning planning tools and optimization approaches.  Chapter 3 examines this case study in more detail.

Much more than geography and time horizons can cause seams.  Other areas include functional specialty and operational orientation (stations, ramps, and hubs in FedEx).  Divisions and departments—a part of any organization—do not automatically imply seams exist, but these natural dividing lines provide a fertile place for them to develop.  Jack Welch, former CEO of General Electric, referred to “boundaryless behavior” as an absence of seams that made “the difference between GE and the rest of world business in the 1990s.”

Integrated Growth

Integration is one answer to the challenge of scale and seam problems that develop during organizational growth.  Integration is conceptually easy to understand, but notoriously difficult to execute because the nature of integration changes as a company grows.  Therefore, it is helpful to review the typical characteristics of a corporation in each stage of the growth curve presented earlier in this chapter.  

Creativity and experimentation characterize stage 1.  A key innovation or business model provides the motivation, but the founder of a company must build a team, find the right mix and focus of operations or products, and connect to the markets, all while securing enough working capital to operate until revenue builds to sustain and grow the company.

Expansion and effectiveness characterize stage 2.  The internally-focused stage 1 organization begins earning increasing revenue, which it reinvests back into the company to expand operations and increase momentum towards building market share and filling out its product line.  Successfully delivering services or products to an increasing customer base drives energetic operations until the transition point to stage 3, when the customer base no longer expands as rapidly and the growth of demand slows.  During stage 2, scale problems may temporarily impede growth until they are worked out, but seam and accretion problems may develop unnoticed.

The stage 3 organization turns inward again, adding efficiency to its concerns as it continues to effectively serve customers.  Due to slow growth in demand, the company must cut internal expenses to grow net revenue and profit margins.  Stage 3 organizations must solve the internal suboptimization and redundancy problems associated with sprawl, and decrease the transaction costs and inefficiencies rooted in seams.  If accretion has become a problem, the company must solve it in order to adapt to changing market conditions or to enable (rather than smother) the next stage of innovative growth.  The stage 3 company must transform itself internally if it expects to survive rather than suffering through the agonizing depletion of organizational inertia and resources leading to bankruptcy or acquisition.

The slow economic conditions in 2002-2003 marked a third year of generally mediocre growth in the U.S. economy, conditions which came on the heels of a period of extraordinary general growth in the 1990s and ended with the technology bubble in the late 1990s.  These conditions coupled with the business segments of this year’s SDCFP sponsoring companies placed four of these companies either at the transition point from stage 2 to stage 3, or well into stage 3.
  FedEx Express is in stage 3 and the CEO, David Bronczek, describes the period since September 11, 2001 as the toughest economic environment the company has faced in its history.
  This year’s Corporate Fellows have been in a unique position to observe integration in stage 2 and 3 corporations and draw lessons as a guide to DoD transformation.

The underlying message for the remainder of this chapter is that scale and seam problems start in stage 1 of an organization, grow relatively unchecked during stage 2, and come back to haunt the company in the form of expensive and even fatal integration problems in stage 3.  It is important that leaders recognize and establish organizational conditions to avoid these problems while the organization is still in stage one, before the externally-oriented hustle-bustle growth of stage two robs leaders and employees of the time to reflect, let alone transform the company internally.  If leaders develop and act on this kind of foresight, it may be possible to achieve the ideal of completely integrated growth and avoid the pain and expense of an enormous integration effort in stage 3.

Get the Architecture Right

The first key to integration is architecture, but not in the traditional sense of the word.  It would be difficult and expensive begin a start-up business with a predesigned organizational structure and processes that would be appropriate for a multibillion-dollar, global corporation with tens of thousands of employees.  This would be like designing the cathedral when a small group of believers has just had its first meeting.  A cathedral is a large, integrated edifice, and cathedral plans start out big and expensive.  In contrast, the architecture required for continuous integration during growth is not an all-encompassing master plan, but is analogous to the ground rules of a market that set the explicit and implicit standards for transactions and success.  Consider the following rules, for example:

1. Common language for exchanging information

2. Common currency for payment

3. Security for products and money

4. Ability for vendors and customers to view, assess, and compare products

5. Mobility for customers and vendors to compare products and prices

6. Rules for conducting the trade

7. Access for new vendors and customers

With the right rules in place, a market of any size can grow, whether one-on-one on a street corner, a large bazaar in the city square, or an Internet auction company like eBay.
  The same rules apply equally to small markets and large, and they permit transactions of any size.  In the most basic terms, markets process information in a continuous loop to communicate product demand to vendors and product features to customers through the vehicle of a variable sales price.  The speed and efficiency of the market infrastructure, from customer mobility on foot to high speed IT, determines the efficiency of transactions and the homogeneity of information among the market participants.  Information systems and networks naturally play a large role in markets.  Extending this analogy to growing organizations requires a similarly scalable architecture or set of rules, processes, and infrastructure in a small organization that will continue to work well as the organization grows.  The following qualities suggest such an architecture.

No Secrets!  Develop clarity of vision and communicate the vision rapidly and completely.  John Kotter of Harvard Business School documented the tendency of corporate leadership to under communicate not just a little, but by several orders of magnitude.
  A clear, concise vision, adequately and rapidly communicated throughout a corporation, is the quickest and single most important force to align the efforts of thousands of geographically dispersed employees.  The vision helps both leaders and employees decide what is important and what is not.  It expresses not just a goal, but provides enough of the “how” to reach that goal to encourage not just “doing the right thing” but “doing things right.”  Vision and communication have been in business literature for decades, but a rapidly changing world in the information age adds to this challenge enormously.  Chapter 4 revisits this topic.

Communications and data protocols and transparency:  Establish a big board, like a stock market ticker, for each part of the company to gain and maintain insight and awareness into every other part.  Communications protocols must remain completely open and cannot collapse into narrow channels where communications, data, and decision information are only available to one part of the company.  Data warehousing is one implementation that has the additional benefit of storing data one time in one central place for company-wide access.  Web portals are an excellent way to deliver tailored data from the warehouse to the right people at the right time.  The DoD Common Operation Picture (COP) is a one application of the big board concept in an operational, geographically oriented, graphically driven format.  Expanding this concept to daily operations and using appropriate security to push the COP to lower levels in the organization will produce superb benefits in terms of self-synchronization, and strategically optimized support.

Flexible and open, but common standards and assumptions, with an ironclad and disciplined process to both enforce and change them.  Without widespread agreement on the market rules, there will be no market.  The absence of standards in some areas hinders communications between planning groups at FedEx Express.  For example, there is no single set of abbreviations for FedEx’s 46 different products.  Each division in the headquarters has its own version.  Likewise, agreeing on aircraft performance and capacity as well as airport ramp specifications is critical to realistic, synchronized planning and execution.  In a more complicated example, FedEx plans its future network based on volume forecasts that specify the type and quantity of product the company expects to ship between every pair of points it services globally.  Such a forecast is naturally a large and very complicated document, but there are several volume forecasts in use, each with a different level of detail and developed with different tools for different purposes.  The disadvantage of this situation comes in the form of the friction that disconnects cause from effect when different groups develop plans and projections based on these different forecasts.  It is difficult to reconcile the different versions of a single reality.  Flexible and open standards and assumptions are critical to operating large, dispersed organizations and they are critical to smoothly growing small focused organizations into large, organizations.  Additionally, due to the extreme difficulty of simultaneously implementing a new system across a large organization, standards and assumptions allow deployment or seeding of several independent but standards-compliant instances of a new system across an organization with the confidence that they will interoperate as they mature and the time comes to connect them into a single large, networked system.

Lateral coordination is as important as vertical.  Organizations must incentivize communications in both directions, and in the context of increasing outsourcing and strategic partnering, lateral communications includes contacts outside the organization.  Leaders set the tone for this communication and coordination.  Leaders must be more than “uber-specialists,” but traditional and purely vertical job movement within narrowly stovepiped divisions builds the specialist outlook that hinders multiperspective integration.  Once core competencies are clear and have sufficient depth in expertise and personnel, rotating a limited number of people (especially potential future leaders) through disciplines in several core areas builds employees with broad perspectives who are better able to integrate operations.

Establish clear rules for decisions.  Who approves transactions for a specified level of resources?  Who is authorized to hire, fire, lay off, or move personnel, and who is authorized to modify the organization structure at each level of the company?  For example, as IBM absorbed the matrixed organization structure of PriceWaterhouseCoopers during 2002-2003, there was a period where spending rules changed five times in four weeks as IBM sought the right mix of flexibility and oversight.  Along these lines, it is especially important to frequently adjust the locus of decision-making authority as an organization grows.  Each decision has an appropriate place in the organization, and corporate founders often overwhelm themselves during growth by failing to delegate decisions to others quickly enough.  Decisions that were easy and quick when the company was small become complex and time consuming as the company grows, requiring decision authority close to the problem for success.  The normally sad result is over-centralization and one-size fits all spending rules, organization structure, and personnel policies that destroy adaptability and establish the conditions for accretion.

There is a big difference between delegating decisions and maintaining or demanding decision transparency.  Leaders must delegate but stay informed.  Awareness of decision and outcomes is important even in the absence of decision authority, and therefore decisions are a critical component to the big board or Common Operating Picture discussed above.  Better than overriding decisions is the subtle art of leading by influence—having enough situation awareness to offer just the right guidance prior to a difficult decision rather than preempting a lower level decision outright.  Leading by influence is valuable in networked situations where countermanding subordinate or lateral decisions may have the unintended effect of paralyzing the network and destroying adaptability as the countermanded organization hesitates or expects subsequent direction in lieu of continuing with local decisions.

The right architecture sets the conditions for successful growth of organizations, processes, and systems.  It connects the full intelligence and potential of every employee and leader in the organization to every other, and avoids the limits to speed, adaptability, and integration that commonly develop during growth.

Diagnosis and First Aid for Scale and Seam Problems

The keys discussed above to growing from scratch an integrated organization may not be completely or perfectly implemented.  Additionally, numerous organizations do not consider integrated growth from an architectural standpoint while in stage 1.  The following suggestions address existing integration challenges stemming from scale or seam problems.
To detect latent scale and seam problems, consider reverse engineering through alternate future scenarios.  Select some aspect of the company or organization that is critical to operations and is tied to corporate growth.  Ask, “How much bigger would X have to become before the organization hits a built in scale limit, must dramatically redesign a core process, or must reorganize to get rid of seams?”  Asking this question repeatedly throughout the organization will locate intentional and unintentional scale limits and seams before the company runs into them.  Such foresight is a major part of the solution, enabling leaders to assess the impact and cost and expand the limit ahead of time, or even better, eliminate any limit all together.

One example of a built in limit is found in the Internet, which is ironically the best example of the largest and most scalable network on earth.  Current Internet version 4 protocol specifies an address data structure with a fixed length (32 bits).  This length defines the maximum number of addresses that can exist, and the world is rapidly using up available addresses.  The original architects of the Internet never expected to run into this limit, established over 30 years ago, but fortunately, a new longer address protocol is coming on line that quadruples the address length to 128 bits.  Because the numbers of addresses increases exponentially based on the address length, the new version 6 protocol provides a phenomenally large number of addresses, millions of times more than all of the objects ever created by man.  In this example, setting the 128-bit address length will have no practical limit in terms of operational scale.
  This example concerns an IT system, but the concept applies equally to processes and organizations.

Accretion and sprawl are more difficult and costly to solve, providing great motivation to avoid them in the first place.  One way to detect accretion and sprawl comes from the answer to the questions, “What is the oldest part of the company, process, or system?  What does this part contribute to the operation?  How easy is it to upgrade?”  If accretion is present, there will be an identifiable oldest part and there will be no easy answer to upgrading it.  If there is not an accretion problem, then the oldest part may exist and the upgrade path is easy, but not justified.  To detect sprawl, imagine trying to pick up one knot of a large random net of rope.  It is impossible to pick up just one knot without the rest of the net coming along.  Reengineering a sprawled organization or process has the same problem:  It is impossible to isolate any portion of the organization to delimit where the reengineering effort stops without all of the rest of the sprawled connections getting pulled in too.  The inevitable and depressing conclusion is to rebuild the whole thing.

Reengineering such systems takes a long time, and is messy, expensive, and absolutely necessary.  Such systems are normally functional, and they lie near the core of operations.  Most companies cannot simply shutdown operations to rebuild a system and then start back up, much like building a larger cathedral on the same foundation while the building is full of worshippers.

The usual answer to reengineering accretion is parallel reengineering.  Parallel reengineering doesn’t threaten on-going operations because it builds the new system or organization in parallel with the old one.  When the new system reaches initial operational capability, it operates in parallel with the accreted/sprawled system until data transfer is complete and it is debugged enough to switch from the old system to the new system.  Switchover is a very tense time and may be more of a phase in/phase out than a specific moment.  One parallel development case study is the Military Personnel Data System (MILPDS).  This development effort took a 1.5 million line commercial, off-the-shelf database and added 1.8 million lines of customized code to it.  The target switchover date came and went, but the new system couldn’t handle basic transactions, and manually translating the data from one to the other was tedious and error-prone.  The care and feeding of two systems taxed personnelists to the fullest and severely impacted customer service.  After 2+ years, the old system still has not been decommissioned, and it is incompatible with the latest version of the original off-the-shelf software.
  In addition to the lessons on cost and difficulty of parallel reengineering, this example also highlights the importance of developing an appropriate architecture rather than building a highly customized, top-down integration problem.  Don’t build another cathedral next to the first and set the conditions for accretion and sprawl to repeat again.

An example of reengineering done right is the Small Package Sorting System (SPSS) at FedEx’s Memphis hub.  After years of operations, FedEx learned that manually sorting ever increasing numbers of documents and small packages drove the total length of the sort operation each night more than the larger packages moving through the hub sort system.  Too long a sort duration delays every aircraft departure and makes on-time express deliveries impossible.  FedEx’s solution was the SPSS to automatically machine sort the very numerous small packages and documents in an operation separate from larger packages and freight.  FedEx installed the new, computer controlled machinery physically above the employees and equipment sorting by hand.  Two weeks were planned for trial operations and debugging, but the SPSS worked so well and fast (with 20% of the employee count) the night it was turned on that it went fully operational the very next night, and FedEx found new positions for the employees displaced by the new equipment.  Since SPSS came on line, the duration of the small box and document sort has rarely been a driver of the overall sort duration at the Memphis hub.

A good example of an accretion-avoiding strategy in terms of old and new systems exists at Sun Microsystems and in deployments of their network hardware.  The Sun processing and network architecture permits piecewise upgrades to a network, such that older and newer components can coexist, and any particular function of the network can be isolated and upgraded.  Part of this capability comes from Sun’s SPARC processors (short for Scalable Processor Architecture), which are not only powerful microprocessors, but comply with an architecture which permits the newest SPARC processors to coexist on the same network with the oldest.  All SPARC processors can run natively (without compilation) the same software originally written for the first SPARC chips 15 years ago.
  Sun’s innovations in scalable architecture now extend well beyond the microprocessor to scalable network applications, services, and network infrastructure management and optimization.

 Boeing Integrated Defense Systems (IDS), another SDCFP corporate sponsor in 2002-2003, reorganized itself with architecture in mind in July 2002.  According to Jim Albaugh, the CEO of Boeing IDS, the company now bids on architecture and integration, not hardware production.  Boeing is no longer trying to be vertically integrated, but instead develops a system architecture and populates it with the best hardware available in the industry.  Either Boeing or one of Boeing’s traditional competitors may produce the hardware, but Boeing is committed to bringing the best solution and architecture to the customer.  Interestingly, Albaugh observes that tying platforms to system and network architecture solves much of the obsolescence problem and in fact promotes a longer lifespan for individual platforms.
  This observation ties directly back to the accretion question concerning the oldest part of the system and its ease of upgrade.  Albaugh is aware of the possibility that Boeing could lose high-level integration capability by giving up internal vertical integration, but the corporate emphasis on architecture drives internal, external, horizontal, and vertical integration, taking integration to a higher level.

All Scale Integration

The number of people in an organization is often the most visible sign of growth.  The right architecture is an important component for integrated growth in stage 1 organizations anticipating steady stage 2 growth, and for mature stage 3 organizations in the midst of reengineering.  The companion concept to architecture is the actual working arrangement of people and groups of people within the organization.  This section examines integration in terms of the arrangement of people and groups at three different scales corresponding to the notional sizes of an organization—small, medium, and large.  Naturally, larger organizations include smaller groups of people that may have the characteristics of small or medium organizations.  Additionally, as seen in the Boeing IDS example above, successful integration must consider external organizations that may be as important to success as internal groups.

Small Scale:  Dynamic Teams

Dynamic teams bring a group of people together with the right mix of expertise to address a group of similar tasks, or bring an ad hoc group of people together for a single task for a limited period of time.  Small companies may look like either kind of dynamic team.  Small consultant groups are an example of the former, and niche service or product-centered firms are an example of the latter, but both must bring the standard set of business functions to bear on their core competence to get off the ground.

In FedEx Express, the Operations Research (OR) group is a good example of specialists who analyze and optimize corporate procedures across the span and depth of the company.  OR assists in optimizing route planning for neighborhood stations, aircraft arrivals and departures at airport ramps, volume planning for major U.S. markets, the pattern of package sorting operations at the regional hubs, and headquarters processes like shipping volume forecasts.
  The ability to individually optimize the modular operations nodes and planning functions in the FedEx network is a strength of the OR group and its place in FedEx’s organization.

Interdisciplinary, ad hoc, single purpose groups also have a home within FedEx.  One division in GOSC formed a dynamic team to spearhead an initiative called TULIP to integrate the major scheduling functions (represented by the letters of the acronym) and the associated IT support.
  The same dynamic teaming concept exists in the form of GOSC Optimization and Line Haul Optimization efforts at progressively larger scales in the company.  Perhaps the largest and most comprehensive dynamic team ever formed in FedEx is the recent i-Service project.  Over the course of one year, this project tapped approximately 100 employees from every specialty across the company, facilitated by an external consultant, to integrate and streamline the entire salaried workforce of over 14,000 employees.  Obviously, there is no possibility of a parallel reengineering project for this case, and FedEx Express took great care to build the right team to define what could be the company’s organization structure for decades.

Small companies are dynamic teams in their own right.  As a company grows, the ability to continue using interdisciplinary dynamic teams as a means to solve new problems or expand into new operations hinges on developing a minimum critical mass or depth of expertise in core competencies.  Without this minimum expertise, pulling a key individual from operations to form an ad hoc team may disrupt the operations themselves at a time when the company can ill-afford it.  As a result, many companies abandon the dynamic teaming as an error of omission, not commission, losing vitality and the readiness to try new ideas as they grow larger and failing to build depth on the bench in core competencies.  Depth on the bench gives on-going dynamic teaming low downside risk at low cost to operations and great upside benefit due to more fully integrated growth.

Dynamic teams in any environment require an implementation mechanism to be effective.  Minus this mechanism, a team might as well talk about the weather.  Dynamic teams operate outside the hierarchical organization that created them, and this is the system that controls the resources.  The mechanism is transparent in small companies that directly control resources, execute solutions, and have clear accountability for the business success of the team’s results.  Dynamic teams in larger organizations require the same mechanism, and it may come in traditional or more network-related forms.

The traditional mechanism requires the team to have unequivocal control of the resources it needs to execute.  Because the team is ad hoc, this control is not automatic and rarely delegated.  More commonly, senior leadership in the traditional hierarchy retains direct resource control, but provides control by proxy through its support for the team.  This unfortunately may place pressure on the team to deliver an answer that the sponsor approves, otherwise, no implementation resources will follow and the team’s purpose collapses to providing an opinion.

A network-oriented mechanism is the organic growth path in which the output of a dynamic team has value and marketability within the corporation.  This marketability prompts other divisions to support the team through allocation of resources, effectively paying for their output.  In this respect, the output of the dynamic team follows its own growth curve within the organization, as discussed in “Variations on Growth” earlier in this chapter.  Traditional resource control judges the output of the team by its bottom line impact, whereas organic resource control judges team success first in the corporation’s internal market, and later by the bottom line.

An excellent example of a dynamic team whose output grew organically is the OR team that designed and built the FedEx GAMEBOY and PLAYSTATION market simulation tools, not to be confused with the poplar electronic gaming toys.  These tools bring sophisticated simulation and mathematical optimization together to permit market planners to optimize their operations for groups of ramps and stations.  The market optimization problem is not simple, and the tools are not easy to learn or to use.  Nonetheless, they have had several notable successes in improving market operations and positively building the bottom line.  This positive feedback has increased the demand for other markets to learn to use the tools, and generated support for further development to simplify training and use.

Dynamic teams don’t guarantee effectiveness, but regardless of the team’s output, employees with different backgrounds working together on a common purpose, or the converse, pushing expertise outward to solve similar problems in a variety of settings, broadens perspectives and promotes integration among everyone who participates.  Dynamic teams develop people who understand more than one point of view and have a better likelihood to lead successful integration of stovepiped specialties.

Medium Scale:  Modular Groups

Modular groups are interdisciplinary teams writ large.  Modular organizations are larger and more permanent than the dynamic teams described above, but are not the enterprise-wide organizations described in the next section.

Modular groups such as franchises are repeatable to permit rapid physical or mission growth, or they may take the form of a single sub-group filling a niche with highly specialized capabilities.  FedEx Express followed a repeatable modular model in its ramps and stations.  FedEx ramps transship packages between aircraft and trucks for delivery to stations, and stations transship packages between trucks and couriers on specific pickup and delivery routes to customers.  There are approximately 220 ramps and 800 stations in the FedEx network.  Based on their package volume, FedEx stations have the same basic layout for receiving containerized packages from the airport ramp, unloading them, and sorting them to an average of 50-80 couriers.  The standardized station is extremely flexible from the perspective of the number of courier routes it can serve, and if a station reaches maximum capacity, FedEx builds a new one in that market and readjusts the areas served by all stations in that area to give each room to expand.  The standardized station model extends to nearly every facet of operations including building design, loading and scanning equipment, IT and network support, staffing, training, vehicle maintenance, and much more.  Within this framework, however, one aspect of station operations is not standardized:  Customer service.  Station management has the flexibility and uses great creativity to customize local operations to the specific needs of individual businesses they serve.  Stations begin their existence and carry on basic core processes using a standard model and interface with the FedEx network, and simultaneously rapidly adapt to the needs of the local environment to provide the best possible customer service and profitability to the corporation through mass customization.

In contrast to FedEx stations, Pfizer pharmaceutical production lines are specialized, niche organizations.  Pfizer concentrates the production of pharmaceuticals to one production line worldwide for each product, though there are a few cases of production in more than one country.  Each product has specific chemistry, handling, and processing requirements dictating highly specialized, one-of-a-kind machinery.  Although the chemical compound of the drug may be the same, in order to serve global customers with a single production line, Pfizer must tailor the product and packaging to meet extremely diverse language and regulatory requirements.  Additionally, Pfizer must support the production facility with an extensive logistics system to move the right product to the appropriate part of the world in time to meet customer demand or to satisfy time requirements imposed either by the customer or the nature of the product.  Although a certain production line may be the only one of its kind, integration with other parts of the Pfizer Corporation is critical to connecting that production line with diverse and geographically distributed customers.

Pfizer’s logistics relationship with FedEx Express provides an excellent example of external integration between two global corporations that use modular work groups in different contexts.  Pfizer located several production and logistics facilities to efficiently connect to FedEx Express’s global express shipment network.  FedEx’s reproducible, standardized shipping equipment, procedures, and networked information systems, operate seamlessly within Pfizer’s facilities.  Pfizer and FedEx global capabilities and requirements complement each other perfectly in an arrangement duplicated between FedEx and many other strategic partners and customers.  The modular nature of work groups in each corporation makes the interface intuitive and direct.

Sun Microsystems illustrates another approach to specialized modular work groups in its Sun Labs division.  Sun Labs develops commercially and technically competitive ideas and moves them from the laboratory to Sun’s product lines.  When an innovation is ready to move forward, Sun Labs doesn’t just move the idea from the lab to a product group, Sun moves the laboratory researchers too.  In fact, Sun’s measure of merit in this area is not to count the number of good ideas the lab generates, but to count the number of people who move from the labs to product divisions as a measure of the number of ideas that actually move to production.
  This approach has several benefits.  Moving laboratory researchers with their ideas increases the likelihood of successfully integrating those ideas into products because the innovator and producer work together directly and share accountability for the result.  Likewise, researchers who know that their innovations will face the integration test think about such issues earlier than those who will never have to personally deal with integration problems.  At Sun, “throwing the idea over the wall” for the “other division” to figure out is both unacceptable and impossible.  Finally, the movement of researchers has an additional benefit because it increases the vitality of Sun Labs as personnel turnover opens up room for other internal movement or hiring new talent.  Sun Labs is rich with experimentation as the company’s incubator of new ideas—hallmarks of stage 1 characteristics within a larger, more mature organization.

Modular work groups, whether mass reproduced or specialized, rely on good architecture to define how they integrate with the rest of the network and determine how effective they are.  The most successful groups combine plug and play, standardized, coordination-friendly interfaces with the ability to adapt within those standards to meet customer needs.  Repeatable modules enable rapid growth and, if given appropriate flexibility as they are in FedEx Express, become a powerful decentralized source of innovations that rapidly spread across the network to other sites.  The main challenge for repeatable module formats is the overall orchestration and optimization of the network, the subject of chapter 3.

The challenge for specialized niche groups is to transparently connect to support services beyond their core competence and provide internal innovation and process improvement.  Specialty groups cannot be insular, mysterious black box organizations.  They must be wrapped in cellophane, not brown paper, to avoid the inefficient legions of liaison personnel necessary to integrate with the outside world, or overpopulated centralized headquarters that produce directive strategy to unify and synchronize a collection of siloed or stovepiped divisions.  Transparency provides external groups a near self-service understanding of the mission and interface requirements of the specialty team.  Specialty teams must also pay particular attention to maintaining a fresh, vigorous mix of people, encouraging personnel turnover to bring outside perspectives on the gamut of experimentation, development, training, or operations.  Niche organizations cannot recruit based on previous experience in the niche specialty because few people are likely to possess it.  Likewise, they cannot pigeonhole team members into categories based on specific systems expertise.  Niche teams must define, seek, and hire more general competencies and attitudes within a successful portfolio of experience and internally train to specific skills and aptitudes.

Large Scale:  The Adaptive Matrix

Matrixed organizations address integration on a permanent, enterprise-wide basis.  Originally developed by the private sector in response to DoD and NASA project management requirements, matrixed organizations now exist in many sectors unrelated to government.
  A typical matrixed corporation integrates a number of process-oriented specialties across a spectrum of different products.  The object is to use the best, most efficient processes across the entire product line to produce exactly what the customer wants, optimally combining efficiency of production with market effectiveness.  The resulting organization has a 2-dimensional matrix structure with various processes on one axis and various products on the other axis (figure 3).  Matrixed organizations may have other categories of axes oriented around customers, geography, market-segments, or business functions.  Today it is not uncommon, especially in large corporations, for one or more components of either axis or company-wide service support to be outsourced.
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Figure 3.  2-Dimensional Matrixed Organization

As matrixed organizations emerged, they earned a well-deserved reputation for inefficiency and stifling bureaucracy.  The tendencies of business to centralize control during the 1960s and 1970s put groups at the intersection of the axes at the mercy of not one, but two stovepipes with little hope of achieving either efficiency or effectiveness.  Simultaneously, the high cost of manual communications during that period imposed a double bureaucracy on the same groups living at the crossroads of the matrix axes.  Centralized command and control and bureaucracy literally drowned the intuitively attractive benefits of combining process expertise with close customer knowledge.

Process and product excellence, or any other conceptual axis a corporation deems important enough to organize around, continue to exist as concepts in any quality or process improvement methodology.  This indicates that the problem may not have been the matrix structure concept, but rather the leadership styles and communications that bogged it down in practice.  Fortunately, there has been progress in both of these areas.  Modern leadership discourages a dictatorial, command and control style in all but the most severe situations, and modern networked IT eliminates the high cost of communication, automating a large portion of administrative and informative communication to focus more on decisions.  Progress in these areas doesn’t imply that matrixed organizations are automatically integrated, and that is why organizations, processes, and people must appropriately adapt to achieve the disproportionate gains cited by the MIT study in chapter 1.

Two final observations motivate rethinking the matrix.  First, matrixed organizations resemble the notional structure of IT networks that support them.  There are lots of nodes and even more interconnections.  As stated earlier, the regularity of the matrix is not critical and gaps may exist where companies outsource or simply choose not to enter a particular market.  In geometric terms, the intersections of the axes may not be right angles, and the matrix may resemble a confederation full of holes more than a fishing net.  It makes sense that the matrix may be as irregular and dynamic as the underlying communications infrastructure, but the motivating concept of applying the best processes to build the best services or products endures.  Second, modern matrixes must integrate on scales and speeds truly unimaginable 30 or 40 years ago.  FedEx integrates over 130,000 interdependent employees in its global network, and none of them deliver more than a small piece of the overall express shipment service by themselves.  It is impossible to spread all expertise to every corner of an enterprise through face-to-face contact.  Something else is required, and the matrix is the best candidate in the networked world.

Non-matrixed organizations include traditional hierarchies or stovepipes organized around one or more of the matrix axis categories.  For small businesses, such a linear, focused organization is efficient and conceptually clear, but businesses growing through stage 2 often discover ways to leverage their core competencies into parallel markets or products, or find variations on the core which are similar enough to remain within the company (rather than in the competition), but different enough to form a new division to exploit them.  This is the moment where seams may begin to form, but proper attention to integration ensures that the business continues not only to “do the right things” but also “do things right.”

Boeing Integrated Defense Systems faced an enormous integration challenge as an outcome of the consolidation of the major defense contractors in the 1990s.  “West coast Boeing” centered in California was an entrepreneurial space and communications systems business oriented towards networks, intelligence, surveillance, and reconnaissance.  Boeing acquired the assets of McDonnell Douglas in St Louis, and found that the new “Midwest Boeing” was a command and control organization focused on production and integration of aircraft, missiles, and other air and space hardware.  An additional piece was Boeing Phantom works, the laboratory and innovation incubator that supports both military and commercial systems development and production.  To integrate these divisions, Boeing scrapped the platform-centric space, communications, aircraft, and missiles labels and realigned the $25 billion business unit on three axes:

1. Customer alignment with a profit/loss focus

2. Cross-enterprise integration with a functional focus in human resources, finance, supply, and operations

3. 7 market segment councils with a mission and future development focus

Although there are enormous cultural differences yet to overcome, in one step Boeing set forth a vision and organization that dissolved the stovepiped product-focused divisions and reoriented them towards integrated solutions.
  The resulting three-axis matrix mixes a focus on customer requirements with internal functional excellence and additionally keeps an eye on the current and future position Boeing IDS occupies in its major markets relative to other competitors.

Networked communications and information technology give the matrixed organization enormously more power than it had only 15 years ago, when the idea existed in practice but lacked the parallel, robust network infrastructure that exists today.  But despite the advances in networking, human communications remains the hardest job as executives push vision downward and then laterally and the matrix floats issues upward.
  Chapter 4 covers communications media in greater depth, but observations common to the majority of the sponsoring corporations suggest several ways to enhance matrixed organizations.

First, the organization must clearly define the axes of the matrix and the axes must reflect the real integration challenges.  Boeing IDS could not have integrated existing product-oriented divisions with a second axis of, say, a geographic focus and expected the resulting vision to succeed.  Clear axes address the real integration issues, tell the whole organization what is important, and identify coordination responsibilities for each person and division.  The new Boeing vision turned a platform-centric organization towards customers and markets, where architecture is more important than any particular platform.  In this respect, more axes are not necessarily better.  It takes two axes to make a matrix, but more than three dilutes the message, and even a three axis matrix like Boeing’s runs some risk of the vision being diluted in complexity.

Second, the axes of the matrix should lie close to the core competencies of the organization, the competitive advantages that uniquely define the organization’s market segment and value proposition.  In Boeing’s case, the re-orientation of core competencies from platforms to architecture had to go hand-in-hand with the new organization.  This did not rule out integration with external corporations that might provide a critical capability to the company.

Third, the components within each axis should be as pure as possible, with minimum duplication, overlap, and confusion between core competencies and other activities such as shared services and support.  If the axes and components of the axes are polluted by peripheral activities, the coordinating force of the matrix declines as personnel waste time on issues that integrate nothing of substance.

Fourth, integration will fail if each axis of the matrix does not receive its appropriate share of leadership, personnel, and resources.  As noted earlier, a well-documented weakness of matrixed organizations is the two bosses problem, where an employee or group must satisfy the requirements of strong personalities on both axes.  Leaders should spend time in assignments in both axes to gain the multi-perspective viewpoints necessary for successful integration, and experience in both axes must be required for promotion.  Likewise, if the distribution of resources favors one axis over the other, following the funding path leads directly to the real balance of power in a traditional stovepipe.  Properly distributed resources put an incentive on integrated cooperation.

A well-functioning matrix lubricated by leadership, communications, and resourcing, creates situations that satisfy the demands of two or more core competencies in intersecting axes, in a sense achieving the best of both centralization and decentralization.  However, business environments change just as companies move through stages to maturity, and such changes may force a company focus on one axis or the other for a period of time.  When the focus of the company must change from rapid operations growth and market dominance to eliminating duplication of effort and increasing efficiency, a functioning matrix permits a redirection of leadership and resources to take place immediately with no requirement to reorganize.

Scott McNealy, CEO of Sun Microsystems, presented a model that clearly lays out the challenges of resourcing, core competencies, and communications.  The model has two axes (not to be confused with matrix organization axes) oriented towards people and processes, and each axis is divided into three regions to make a 3x3 grid (figure 4).
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Figure 4.  Sun Microsystems’ Core/Quality/Market Grid

The “core” region is self-explanatory—it uniquely defines a company’s competitive advantage as represented by people or processes.  The “quality” region defines people or processes that are not core, but also not available on the open market due to a requirement for higher quality, better service, or tighter integration to satisfactorily support operations.  The company must operate quality driven processes and people internally.  The “market” region defines those functions that the open market supplies at higher quality and lower cost than the company itself can produce.  Companies must be careful that quality activities, while important, don’t overshadow core activities.  Additionally, companies must monitor the market for an outsourcing possibility should another company move into a quality region service and drive it into the market region.  Unless a company has a reason for vertical integration across all skill areas for its employees and processes, it should normally outsource all market available functions.  Figure 4 illustrates the model and includes some examples of the types of jobs located in each part of the grid in Sun Microsystems.

In a matrixed organization that aligns axes and core competencies, the majority of the corporation’s employees and resources should lie in the three lower left (shaded) squares of the grid.  If this is not the case, then the company does not focus on its core competencies or permits noncore peripheral activity to dilute them.  In either instance, successful integration will be more challenging and improbable.

In 2000, FedEx reorganized around 6 operating companies, each carrying the FedEx brand and each focusing operations on a core competence that FedEx developed or acquired.  One of the six companies, FedEx Services, offers integrated shared services in marketing and IT, building two process components of an axis that must integrate the remaining 5 product-oriented operating companies.  The parent FedEx Corporation uses the vision “operate independently, compete collectively” to describe the arrangement.  Marketing and IT are just the first of many processes that FedEx will gradually integrate across the 5 operating companies to progressively increase efficiency and gain economies of scale within the entire corporation.

This chapter laid a substantial organizational foundation for the next two chapters.  Growth challenges organizations in predictable ways, and system architectures and organization structures that provide scalability, flexibility, and adaptability are feasible solutions to integrated growth.  The only limitation is the motivation and foresight of leaders to consider such solutions either before growth accelerates in a small company or during a major reengineering effort once growth slows in a large one.

It is difficult to examine organizations without examining the underlying processes that they support.  Just as growth challenges organizations in predictable ways, growth also challenges processes.  Chapter 3 presents process improvement and network optimization in the context of integrated growth.
Chapter 3

Integrated Processes

Processes create and deliver value, and corporations exist to put processes into operation.  Successful processes ultimately drive the growth of the company.  The stage 1 company experiments to find the right process and put it into motion.  The stage 2 company accelerates the output of its processes and reinvests revenue to expand process output to higher and higher levels.  The stage 3 company can no longer expand as rapidly and turns inward to refine its processes for efficiency.  Successful diversified companies driven by research and development may exhibit processes in all three stages as the company simultaneously manages experimentation, product introduction, growth, and maturity across several lines of business.

This chapter presents two topics relating to networked processes and the integration challenge.  The first builds on the idea from chapter 2 that organization integration succeeds when leadership builds it in from the start.  So it is with process improvement.  The second topic provides insight into a process challenge unique to modern, information-age, highly networked environments, namely, the optimization of massive decentralized processes.

Process Improvement Before Growth

Numerous process improvement disciplines exist in the private sector.  The span of process improvement methods extends from general leadership and management guidelines to functionally specific, fully integrated, networked software packages that automate process improvement methodologies in a variety of ways.  Examples include,

1. Lean Production Techniques and Lean Management

2. Six Sigma and Statistical Process Control

3. International Standards Organization guidelines and certifications

4. Total Quality Leadership and Total Quality Management

5. The Software Engineering Institute’s Capability Maturity Model and variants

6. Benchmarking and Best Practices

7. Enterprise Resource Planning (ERP)

8. Customer Relationship Management (CRM) and Knowledge Management (KM)

9. Supply Chain Management (SCM)

Adopt Early

Many process improvement disciplines apply to specific applications, ranging from factory production lines to software design and development to customer relations and supplier integration.  As explained in chapter 2, leaders with the foresight to consider architecture and integration before an organization reaches stage 2 growth establish an extremely strong foundation for future success.  There are many reasons to add the appropriate process improvement disciplines to this package, but there are as many obstacles that get in the way.

Process improvement methods are easier to build into a process as it gets off the ground in stage 1 than during stage 2 when it is running at full speed.  Process improvement considered during early operations is likely to make the transition to stage 2 take place more quickly and easily.  Process improvement doesn’t only change equipment design, factory floor arrangements, or the pace of operations, it changes the mindset of employees who make the process work.  Institutionalizing an improvement philosophy in a new process with a small group of employees when the process operates on a trial, experimental basis in stage 1 is much easier than overlaying process improvement on a full-speed, expanding operation during stage 2.  Unfortunately, judging from the performance of stage 2 and stage 3 corporations, process improvement appears to be a rare priority in companies just trying to get a basic operation off the ground.  Perhaps small businesses consider process improvement and the associated sophisticated terminology, expensive software, and consultants to be something for big companies and not for them.  Process improvement disciplines are synonymous with change management, and change management is invaluable during growth.

Data and Metrics

Processes are data-driven as they produce value.  Companies must collect data about virtually every part of the company, from the status and throughput of a machine to the completion dates of software code to the delivery of subcomponent parts.  Data serves many purposes, but it must at least coordinate the function of the process, permit financial assessment of cost, and support measurements for process improvement.  Data must support appropriate metrics.

The best data collection is automated data collection.  Although data facilitates a process and measurements, the act of collecting it may not be a direct part of the value-adding process itself.
  Automated data collection is very expensive to retrofit, but more economical to include in a process as it is constructed.  Building in process improvement early in the growth curve forces organizations to define the right metrics for current and future operations, and gives them the best shot at automating data collection to support those metrics, making the process nearly self documenting.  With the right data, analysis to turn that data into actionable information is much more direct.

FedEx realized very early in its growth that moving data about packages was nearly as important as moving the packages themselves.  FedEx deployed its first wireless, digital communications network, the Digitally Assisted Dispatch System (DADS), in 1980 with terminals installed in each vehicle to guide couriers to pickups.  In 1986, FedEx introduced standardized package bar codes and scanners throughout its network, the first use of such technology in the shipping business.  The combination of bar-code and scanning technology, linked with FedEx’s existing computer network and improvements to DADS, enabled the company to automatically gather data and track every package as it passed through every part of the FedEx transportation network.

FedEx was correct in expecting few customers to notice the bar code and scanner innovation, yet the data FedEx gathers is phenomenally valuable to the corporation from a process improvement standpoint.
  This data not only helps FedEx physically move the packages, but it enables analysts and planners to study the system at every scale, from individual package and courier movements to major customer needs to the global network.  Years of information about annual cycles in shipment volume, specific peak events such as Christmas and Mother’s Day, and random events like bad weather and earthquakes enable FedEx system planners and Global Operations Center controllers to understand their network intimately.  This understanding includes complex ripple effects and emergent behaviors.  Although no two random events are identical, reliable data gives operations controllers the facts they need, combined with an intuitive understanding of the network gleaned from years of experience and observation, to respond to disturbances correctly and deliver customer satisfaction.

Although FedEx’s information network and data collection went unnoticed by customers for several years, the spread of network technology and the Worldwide Web during the 1990s again changed the environment.  In the website fedex.com, FedEx made the internal data it uses to track and ship packages available to every customer in near-real time.  FedEx’s next step will be to make package movement data and analysis available to every part of its own network in real time, enabling even more powerful adaptive behavior.  The new Powerpad device is a next-generation scanner that will link wirelessly to each FedEx vehicle and the rest of the network to multiply the power and timeliness of the DADS system and bar scanning several times over.

FedEx gathers data using modular systems that plug and play, much like the modular organizations (ramps and stations) explained in chapter 2 that use them.  This nearly infinitely scalable architecture positioned FedEx for the superb growth it experienced and simultaneously provided a wealth of process improvement data to the corporation.  For example, weekly Service Quality Indicators of customer-facing satisfaction measures roll up automatically through the FedEx data network and provide senior leadership with direct feedback to pinpoint exactly why the network either met service commitments or more importantly, failed to meet service commitments.  These measures form the foundation of service improvements that deliver FedEx’s trademark industry-leading customer satisfaction.

Output versus End-to-End Metrics

Stage 2 corporations tend to focus on output and growth relative to the input quantity of labor and resources, so it is not surprising that the metrics they use to judge themselves focus first on the quantity of output and the quality of output and customer satisfaction.  If there has been no stage 1 provision for automated data collection throughout the value adding process, then it is likely that data collection added in stage 2 will reflect a similar focus on process output as the primary metric of performance.

Once the company progresses to stage 3, pure input-output metrics hinder process improvement to make the entire, end-to-end process more efficient.  Without such data, a company may know it has a quality or production problem that adversely impacts the bottom line, but it is difficult to dig more deeply into the causes of the problem.  The inevitable human pitfalls associated with trouble-shooting such as problem denial, problem masking, blame assignment, and obstruction don’t make problem analysis any easier.  To avoid this problem, data collection must span an entire process from suppliers to production, delivery, and customer satisfaction.  Without the analysis which such data supports, stage 3 process improvement and optimization is impossible, and late recognition of the data requirements leads to expensive retrofitting in the case of automated data collection, or to the disruption of employee routines to manually input the data management requires.

FedEx avoided this problem by tracking not only when a package enters its system and is delivered to a customer, but by tracking the position and time of a package at key points throughout the system.  As stated above, until fedex.com went on-line, this end-to-end tracking was largely transparent to the customer, but it enabled phenomenally clear and expeditious analysis of FedEx’s network from the moment the company adopted scanning technology coupled with a computer network.

FedEx’s end-to-end scanning, networking, and automated data collection vaulted from an internal coordination and measurement tool to a customer interface with fedex.com, but it became an important profit center with the advent of the US Postal Service contract in 2001.  FedEx moves USPS mail volume through its network as additional classes of products with unique movement commitments and different types of bar coding generated by the Post Office.  The beauty of FedEx’s technology was that its automated data collection systems could be reprogrammed to handle both the Post Office volume as well as the usual FedEx products simultaneously.  Today, the Post Office mail passes through the system completely commingled with regular FedEx volume.  FedEx’s ability to exploit this unique business opportunity would have been virtually impossible, not to mention less profitable, without an existing data collection and management infrastructure.

Leadership

Process improvement is doomed to failure without active leadership involvement and support.  Leaders who institutionalize process improvement early in the corporate history during stage 1 set the best conditions for the right culture to develop among employees and subordinate leaders alike.  Stage 1 process improvement also guarantees that the leadership itself understands process improvement and can see its benefits during the evolution of processes and growth of the company when other forces begin to take center stage.  If leaders champion process improvement in stage 1, they will champion it at executive levels during stages 2 and 3, set a strong example, and expect rising subordinate leaders to do the same as they delegate authority downward in a growing corporation.

Leaders of stage 2 or 3 corporations who ignore process improvement put the company at long-term risk.  A common indication that such a leader at least recognizes the problem is the creation of a “Process Improvement” or “Quality Department” in an attempt to focus resources and effort.  Unfortunately, such a department is usually doomed to failure because process improvement concepts must span the entire organization and are as much cultural as they are physical.  They are difficult to retrofit into a mature system through the simple creation of a new department.  In the absence of dramatic corporate failure, such a cultural change to create process improvement often takes years of reengineering and strong, persistent, and patient executive leadership.

Optimizing Networked Processes

Networked processes are a particularly challenging problem for process improvement and optimization.  It is relatively easy to imagine a traditional linear factory production line, where a product moves from station to station along a line until it is completely assembled and packaged for shipment to the customer at the far end.  It is also easy to imagine data collection and process improvement for such a production line that tracks product movement during assembly, identifies sources of variation, and integrates internal and external suppliers for delivery of component parts in time to attach them to the moving product.  There are numerous proven techniques to improve the efficiency and production quality in such a setting.  

Now imagine a second factory with several production lines, each of which exchanges finished and partially finished products to and from other lines at several points and with the possibility that a specified product may be assembled in several possible different routes through the facility, all equivalent, or that the same route through the factory could produce two entirely different products.  How would process improvement take place in this complex, interconnected factory?

In a nutshell, the first factory is linear and hierarchical, and the second factory is networked and has a structure with the potential for nonlinear behavior.  A wide class of networked systems in transportation, power distribution, and communications has the characteristics of the second factory.  Understanding and improving potentially nonlinear, networked processes is a leading challenge of the information age.  FedEx’s successes in this area reveal many lessons and also provide a real-world case study to identify current and future challenges.  Before explaining FedEx optimization, a brief review of networks and nonlinearity is appropriate.

Networks and Nonlinearity

Existence of a network does not automatically imply nonlinear behavior.  A network can operate linearly or support a linear process depending on how connections move data.  For example, an email thread that each recipient forwards to only one person remains linear in that the number of people who receive the email remains proportional to the number of times it is forwarded.  In the nonlinear case, an email acts like a chain letter.  If each recipient forwards the message to five other people who in turn forward the message to five further individuals and so forth, the number of recipients explodes nonlinearly as a exponential function of the number of forwarding generations.

A full discussion of linearity, nonlinearity, and complex network characteristics is beyond the scope of this paper, but two topics apply to the optimization challenge:  emergent behavior and nonlinear modeling.
  The basic idea is that the nonlinear whole is not the direct sum of its parts.  Emergent behavior describes the overall behavior of a network with numerous interconnected nodes.  The behavior is emergent when it occurs spontaneously by virtue of the network and cannot be predicted by examining the behavior of each individual node and aggregating these behaviors into a prediction of the collective behavior as a single system.  Self-organization, self-synchronization, and anticipation are examples of emergent behaviors.  Emergent behaviors defy traditional understanding of cause and effect and for this reason, they make nonlinear process improvement difficult.

Nonlinear modeling is closely related.  Models in operations research are mathematical relationships that capture the important dynamics of a system for a specific regime of operations.  Linear models are well understood, and there are proven techniques to optimize them.  For nonlinear models, optimization is similar to the problem of predicting emergent behavior.  Nonlinear, networked systems are usually irreducible in the sense that distilling their behavior from a mathematical description of multitudes of individual nodes down to a few mathematical expressions that somehow capture the emergent behavior of the whole is, to date, impossible.  Any effort to accomplish such a reduction normally loses the most important qualities of the system.  Therefore, it is exceedingly difficult to optimize the collective behavior of a networked, nonlinear system because the behavior of the collective whole is not the aggregated mathematical sum of its parts.  In the email example, it is seldom possible to predict when an email will be forwarded to just a few select individuals, and when it will be forwarded to the world, and even more difficult to predict the secondary effects of either case.

FedEx Optimization

Every facility on every scale in FedEx Express locally optimizes operations in some manner, including stations, ramps, hubs, aircraft and vehicle maintenance and operations, customer service, and so forth.  These facilities are nodes in the network, and their personnel aggressively improve performance and save money using standardized optimization techniques supported by FedEx data collection, local engineers, and Global Operations Planning (GOP) operations research.  In contrast, optimizing the transportation network as a whole to meet service commitments at minimum cost is an entirely different problem due to the size and complexity of FedEx’s global network and the effects of emergent behaviors and modeling limitations.  Two headquarters groups plan and optimize the global network:  GOP and Global Operations Scheduling and Control (GOSC).

GOP plans for the long term, up to 6 years into the future, to determine aircraft purchases and new facility construction required to meet the expected shipping volume demand.  Long term planning is necessary due to the lead-time to purchase and modify aircraft and build new facilities.  GOP derives shipment demand from a forecast that merges predicted economic conditions, company growth, and specific customer requirements.  GOP operations research applies traditional integer programming optimization techniques to network models using company proprietary software to plan from a zero baseline a network that is able to move the forecast volume at minimum cost.  The planning time window is a single night snapshot for the overnight express system and a single day snapshot for the Post Office and deferred (non-overnight) volume.  International operations are planned separately, as if they constitute a separate fleet of aircraft.  Operations research consolidates the 46 total FedEx shipping products down to 7 product types grouped according to how they move through the network.  Output of the optimization procedure reflects coarse detail for the single day or night snapshot.  It forms the basis for further analysis, modeling, and optimization to make fleet and facilities decisions, but it lacks the detail or extended planning time window necessary for flight scheduling, sort planning, package routing, or aircraft and vehicle load planning.

GOSC plans for the short term, from about 2 years in advance down to monthly scheduling and the command and control of daily execution in the Global Operations Control Center (GOCC).  GOSC’s planning and scheduling inputs are the set of operational aircraft and facilities that exist as a result of GOP’s advance planning, and a refined, more detailed short term forecast of expected shipment volume.  This forecast predicts the weight and number of pieces to be shipped between every origin-destination airport pair in the FedEx network for all 46 products for a one-month period—an enormous file with well over 10 million individual numbers.  Using this file, GOSC plans FedEx operations in three steps.  First, planners define package routing from each origin, through a sorting hub, to each destination.  In some cases, point-to-point routings bypass a sorting hub.  Package routing files ultimately determine the bar code (Universal Routing and Sort Aid or URSA) that appears on each FedEx package as part of the unique identifier for that package.  Second, planners copy forward a baseline schedule of aircraft and trucks as a kernel for the next month’s schedule.  Lastly, the planners flow the volume forecast through the defined routings and vehicle schedule using a computationally intense simulation program.  This program identifies where shipment volume fails to move as required to meet service commitments, and planners iteratively adjust vehicle assignments, schedules, and package routing until all forecast volume moves properly through the network and meets service commitments.  Planners transmit the final files electronically to other divisions of the company to drive more detailed aircraft and truck scheduling and load planning, and finally to GOCC.  The GOCC guides and monitors execution and makes real-time adjustments for events such as bad weather, aircraft maintenance problems or flight delays, and large deviations between actual and forecast shipment volume.

GOP and GOSC Comparison

Comparing GOP and GOSC methods highlights the challenges of optimizing large, complex networked operations and reveals some integration issues.  The first observation lies beyond the purview of both GOP and GOSC:  Both depend on reasonably accurate volume forecasts.  Both groups expect minor variations, but no drastic deviations.  FedEx currently generates several different volume forecasts serving different purposes from system planning to marketing and finance predictions.  There is value in considering a number of related alternate futures, but FedEx’s alternate forecasts are developed in different stovepiped groups for purposes that appear to be disconnected from each other.  Adopting a lead forecasting group to coordinate diverse inputs to a single integrated forecast file which emphasizes median, high, and low estimates would clarify the planning process, eliminate confusion between plans and financial performance, and save employee time.  The care, feeding, and optimization of a single best guess reduces internal corporate friction and is more economical than maintaining several forecasts.

GOP planning has a strong operations research capability executed by expert personnel.  GOP uses state of the art tools in the context of traditional modeling formulations of the FedEx network.  “State of the art” is good, but it is not good enough for the current FedEx problem.  A variety of assumptions such as the single day/night snapshot, splitting the day, night, and international networks into separate problems, and the reduced number of products introduces several seam and scale limits at the expense of holistic optimization.  For example, the split day/night assumption in a single day snapshot cannot capture or optimize the dynamic change in network volume before and after the weekend or special holidays like Christmas or Mother’s Day.  It also fails to optimize the movement of 2- and 3-day products via inexpensive truck shipping rather than aircraft shipping.  In international planning, volume and aircraft numbers are small compared to domestic US volume, so a near optimal solution is achievable for this case independently, but current methods will break down when international volume reaches parity with the US market, just as they did when the day market reached parity with the overnight market.

Unfortunately, simplifying assumptions are necessary in order to render the problem computationally soluble using the most advanced techniques and computers available today.  The key challenge for any assumption is to simplify the problem without changing it so drastically that the problem solved is not the real problem.  Adding computation power is one possible (and shortsighted) way to avoid such assumptions, but unfortunately, the complexity of the optimization problem increases nonlinearly with FedEx’s network size, and emergent effects play a larger role as the network grows.  In other words, planning for twice the network size may require four times more computation power, or worse.  Even in light of Moore’s Law, buying more computation power may be part of the solution to the assumption problem, but it is at best a temporary and expensive fix.

GOSC planning and scheduling excels at producing regular, workable, and profitable aircraft schedules and their associated routing and load planning products.  GOSC planners know the network and facilities intimately and have an intuitive and practical understanding of the system and how it behaves on a daily basis.  The GOSC process is reliable, repeatable, and scales well with the size of the FedEx network.  GOSC optimization could best be called heuristic, in that planners know the system so well that they have a very good idea of what works, works well, and doesn’t work for both normal and special operations like holidays.  GOSC planning has no operations research content in that planners don’t employ sophisticated mathematical optimization techniques even although automation supports every planning step.  Heuristic methods in no way guarantee optimal schedules, but they work fine as long as future network behavior remains similar to current and past behavior.

Challenges and Initiatives

GOP and GOSC have several initiatives to integrate seams and optimize.  In terms of integration, the two groups knowingly solve different problems from the time horizon and detail perspective, but over the course of time, key assumptions became so different that the two problems were unrelated to each other.  Further, there was no mechanism to connect the network GOP developed to optimize the fleet and facilities to the network planned and operationalized by GOSC.  This means that GOSC could use the GOP supplied fleet and facilities in an entirely different manner that may be far from optimal from the GOP perspective, even though it is profitable.  Conversely, because GOP optimizes a single day snapshot rather than a more practical week or month period of operations, the optimized single day has no bearing from the GOSC perspective on the optimality of week-in, week-out schedules.  The loop between GOP and GOSC was not closed and wasted money as facilities specified by GOP were underutilized or even unneeded in the actual schedules produced by GOSC.

GOP and GOSC took several steps to solve this integration problem.  First was a series of meetings (the first in several years) to align assumptions and understand each group’s planning methods and level of detail.  These meetings directly addressed a stovepipe problem and functionally integrated the groups.  Second, the groups found opportunities to crosscheck the output of one group’s planning system against the other group’s for a common planning problem and assumptions.  Reconciling differences in output led to further synchronization of assumptions and system data.  Third, GOP found an opportunity to process GOSC’s products to add two mathematical optimization steps, and GOSC provided known, successful heuristic techniques to the optimization accomplished by GOP.  The net result of these initiatives is improved alignment of planning and optimization goals between the groups.  GOP provides the operations research expertise GOSC needs, and GOSC provides the practical intuition and system knowledge GOP needs.  As a final fix, the corporate reorganization under the i-Service project promises to combine parts of the two organizations to break down the silos and prevent planning seams from developing again.

The optimization challenge will not yield as easily as the integration challenge did.  In FedEx’s first decade, when the network was less complicated with operations out of single hub, operations research techniques and available computation power could optimize the network.  As FedEx grew, adding additional hubs, products, and international operations, the growth in the complexity of its network surpassed the ability for the best operations research techniques running on the most powerful computers to optimize operations.  Additionally, emergent, nonlinear behaviors in the network strain the cognitive ability of people to heuristically plan future operations and respond to deviations in current operations.  Today, FedEx’s network operations are profitable, but there is large potential operating and capital cost savings available to the company if it were again able to fully plan and optimize its current, very complex network.  FedEx needs a breakthrough!

Other businesses share aspects of FedEx’s complexity, but differ in one or more key areas that fundamentally change nature of the problem.  For example, passenger airline optimization at first glance appears very similar to FedEx’s problem with large fleets of jets, hub operations, and passengers moving from origin to destination.  There are on average 300 passengers on a typical flight and they care about connections and minimizing their time en route.  In contrast, FedEx serves 50,000+ customers (2 per package—shipper and recipient) on an average flight, and packages don’t care about minimum time en route, the number of connections, or which hub they fly through.  Passenger psychology dramatically changes the nature of the problem for the airlines compared to cargo operations, and this point could not be clearer than the marked difference in the market environment between FedEx Express and the passenger airlines since September 11, 2001.  The 2000-2003 market has been stressful for FedEx, partly because it coincided with the transition to stage 3 for domestic operations, but it has been disastrous for the passenger airlines largely due to passenger psychology.

FedEx’s ability to optimally plan its network and control it in real time is a core competence whose complexity is matched in few other modern businesses, among them telecommunications, power distribution, and of course, FedEx’s competitors in the transportation industry.  The market for solutions to this class of problem is small, so it is unlikely that even if the analytical foundation existed, a commercial business software company would produce a package to solve the problem in the sense that Supply Chain Management or Enterprise Resource Planning software exists today.  Only FedEx can nurture this core competence for its own competitive purposes, and the effort requires the right people and organization, resources, and a commitment to basic research and development.

In the areas of people and organization, breakthrough advances demand stage 1 organizations that bristle with new ideas, experimentation, entrepreneurship, and cross-pollination.  Personnel turnover is commonly higher in such organizations than it currently is at FedEx, but this keeps ideas and expertise fresh and avoids stagnation.  Internship programs and sponsored research at leading academic institutions are two ways to gain access to the most current state of the art, apply it to the FedEx planning problem, and recruit promising talent.

Sun Microsystems dramatically cut its staff and budget to save money, but throughout this downsizing, personnel and funding for Sun Labs remained intact—its seed corn for the future.  FedEx should similarly build and protect a similar investment in basic research and development for its core planning and optimization task.  FedEx already has world-class computer resources and analysts, but network optimization is esoteric, requiring advanced mathematics and analytical skills that are not as straightforward or glamorous as customer-facing technology, aircraft, and new facilities.  The majority of FedEx planning resources today are allocated to maintain, operate, and incrementally improve current systems, and very little is available for the breakthrough-type work the company needs.  This is especially true in light of challenging economic times.  Redirecting a small quantity of resources and aligning it with the current people and systems, with sponsored research and interns added to the mix, will set the conditions for the breakthrough.  Planning and optimization is the “brain” of a company like FedEx.  It shows the path to a profitable future and it must be healthy and well nourished.

Though it is esoteric and not easy for the layman to understand, operations research is by definition operational.  FedEx is the ultimate applied laboratory for operations research disciplines.  Several hundred thousand dollars per year would provide seed money at 3 to 5 top graduate schools to connect both people and ideas with the FedEx operations research lab.
  Such an investment would be well worth the millions of dollars saved if, for example, improved planning permitted FedEx to purchase and operate just one less wide body jet.

FedEx continues to wring advances from traditional operations research formulations and conventional computation techniques, but advancement is incremental, slow, and doesn’t scale well with network growth.  What would the vision for a growth leading planning and optimization capability look like, that is, a breakthrough system capable analyzing and optimizing networks much more complex than FedEx’s current network?  What research paths might lead to this breakthrough?

First, single day/night snapshots are too limited to optimize operations that include multiday products and operations that expand and contract dramatically from day to day, month to month.  Planners need a single system for long, medium, and short term planning of the combined day/night/international network for time spans of one week to one month.  Long term planners vary the fleet and facilities inputs to meet demand forecasts at minimum cost with a certain capital asset usage, while short term planners used fixed fleet and facilities information and the usage pattern which minimizes cost to schedule package routing, aircraft, and vehicle load planning in detail.  A single system synchronizes data and assumptions across all time horizons, and integrates both groups of planners to bring the best of operations research expertise and practical daily knowledge and intuition to bear on the problem.

Second, the system must be scalable.  The level of effort to plan a network with twice the size and complexity should be no worse than twice as great, and preferably much less.  A doubling of the system size should not require FedEx to develop a whole new tool to plan the system.  Built in scale limits on numbers of products, types of vehicles, and other hard wired assumptions must be strictly avoided.

Third, the system must be fast.  The combination of advanced numerical techniques and dedicated computation resources must permit planning cases to run on the order of seconds or less, not hours or days, or there will be no hope of optimizing anything in a reasonable period of time.  A fast system would completely change the way FedEx uses its planners.  Instead of tediously waiting out successive iterations to find the first answer that works (satisficing), planners could instead spend the majority of their time finding, testing, and optimizing innovative ideas for the network.  Such speed is also necessary to permit planners to rapidly adjust the network for unforeseen changes in business or outside disturbances.  One manager estimated that FedEx took 6 months to converge on its network form when the large Post Office contract began, potentially bleeding significant profit.

Finally, the new system must be seamless and interface with legacy systems at the requisite level of detail to drive subsequent planning.  FedEx is a data driven business with an enormously large installed base of computer hardware and software.  The new system must both pull data from legacy systems and push results to them without requiring a massive reengineering of the installed systems.

The combination of scalability, speed, and seamlessness in a single planning system will provide growth-leading capabilities to FedEx, but there is an additional benefit.  As FedEx continues to exploit the real-time collection and use of package and vehicle data, it is possible to use this data to adjust the network in real time to compensate for unforeseen differences in forecast versus actual volume, or to rapidly compensate for random events.  The GOCC already accomplishes this mission, but as FedEx’s network continues to grow more complex, and depending on the nature of a perturbation to the system, it will be increasingly difficult for controllers to optimally compensate in real time without assistance.  A fast planning system connected to real-time network data offers the possibility of a tactical decision aid for the GOCC.  Such a system would assist rapid and more optimal operations recovery planning using more data than a human controller could possibly consider during the short time frame available to decide and take action.  Just as in the future planning case, human intuition and experience remains a vital component in deciding and executing a revised plan, but the system could rapidly assess the effects of a situation, propose alternative solutions, and evaluate the relative cost and effects automatically.

Building a growth-leading planning system is no easy task and requires breakthrough advances in both theory and applications, but promising new techniques exist in the complexity sciences, which by definition concern large scale, dynamic, nonlinear systems.  For example, agent-based or simulation modeling shows particular promise.  This bottom-up approach uses computational models of stations, ramps, and hubs to mimic the actual operation of these nodes in the FedEx network to an arbitrary degree of accuracy.  This is opposite the traditional top-down operations research approach that mathematically models the same facilities in a large, single closed-form set of mathematical relationships.  High-speed simulation models coupled with special techniques called genetic algorithms show promise to satisfy many of the characteristics of a growth-leading planning system.  These techniques are not foreign to FedEx, where simulation modeling is used in Phoenix, GOSC’s volume flow software, and the same modeling is coupled with genetic algorithms in the GAMEBOY and PLAYSTATION tools.

FedEx has grown so successfully that the complexity of its network may be one limit to continuing growth at the same rate that has occurred in the past 30 years.  A planning breakthrough will contribute powerfully to more efficient current operations and future growth as FedEx builds inter- and intracontinental networks that are as complex as current domestic US operations.

This chapter examined two aspects of process integration during growth—process improvement and network optimization.  Organizations must consider process improvement before they grow to avoid scale and seam problems later on, and to save time, money, and reengineering pain by collecting data to support the right metrics from the start.  Proven process improvement techniques exist for nearly any kind of operation, but even process improvement has limits in terms of the current state of the art.  As seen in the FedEx Express case, nonlinear network optimization is an area limited by the current state of the art that lies close to the core of FedEx operations.  It is not customer facing, but it is critical to corporate vitality and growth.

The leadership topic has already surfaced a few times in the organization and process discussions.  Chapter 4 provides the full treatment this important subject deserves and completes the triad of integrated organizations, processes, and leadership.

Chapter 4

Integrated Leadership

Integration in the networked, information age does not change the fundamentals of leadership in a growing organization, but it adds new challenges, opportunities, and techniques.  This chapter does not discuss the fundamentals of leadership, but instead focuses on four qualities that characterize successful modern corporate leadership:  Agile vision, communication, integration skills, and transformation.  These areas reveal the greatest challenges and opportunities, and they also provide good examples from adept leaders in well-integrated corporations.

Agile Vision

Rapid technological change guarantees that the “new” will arrive shortly after the delivery of the “old.”  Depending on the technology, the cycle-time from one innovation hitting the market to its successor arriving may be only a year or two, and perhaps even more quickly in the case of IT.  Several technological cycles will typically take place during a leader’s tenure in any particular position.  This fact poses a new leadership challenge.  New technology, processes, and ideas threaten their older counterparts as well as the people who championed them.  Failing to acknowledge the threat of the new upon the old can drive a tyranny of sunk costs that solidifies like concrete and destroys adaptability, especially if a company’s acquisition cycle for the new technology is long compared to the high technology cycle time.  The converse—to fickly buy into every latest development—is also not the path to the future because it fails to mitigate risk, ignores lessons learned in the glow of novelty, and can actually destabilize a system that does not require the latest technology to be effective.

In this environment of rapid change, leaders require increasingly agile vision to integrate new ideas and systems with existing ones.  To build agile vision, leaders must have the courage to retire old concepts that are less effective and no longer a good investment, even though they may not be useless to the business.  They must balance the old and the new in a clear, long-range vision that not only understands that underlying technology and processes will change rapidly, but in fact drives this change.  The vision cannot therefore include specific hardware and systems, but instead must address the business model (or concept of operations) and architecture, as discussed in chapter 2 and exemplified by CEO Jim Albaugh of Boeing IDS.  If the architecture is right and the model clear, employees will easily assess the applicability of new technologies and processes and adopt them when appropriate.

On the human side, leaders must realize that technology also changes dramatically during the career of a typical employee.  Equipment goes obsolete, but people don’t.  Leaders must avoid the common pitfall of linking careers to specific technology or systems programs to retain human talent and redeploy it to the most promising new concepts.  Such a leadership orientation also motivates employee loyalty to the overarching architecture and model, rather than to specific systems.

Communicating the Vision

In Leading Change, John Kotter cites under communicating the vision as a primary cause of failed organizational change.
  Leaders typically under communicate not by a small margin, but by several orders of magnitude, vastly underestimating the volume and span of communication necessary for success.

Integrated leaders with agile vision face two communication challenges.  First, rapidly evolving technology and competitive environments make communication speed even more important, even if the core vision remains unchanged.  Vision must not only permeate the entire corporation, it must permeate quickly and completely to align action.  Second, large global, networked organizations are usually extremely geographically dispersed.  To be correctly understood, leaders must tailor their vision to diverse cultures inside the corporation, and tailor external communications to diverse cultures of customers and operating environments.

Successful traditional leaders pride themselves on personal leadership--leading from in front, and connecting directly with employees.  Personal leadership will continue to be valuable, but face-to-face leadership is an increasingly rare and expensive luxury.  Corporations employ every tool available to supplement the infrequency of face-to-face communications between the top and bottom ranks.  Audio and video teleconferencing is inexpensive, easy to use with the right equipment, and routinely saves a great deal of travel time over gathering meeting members into the same location.  CEOs additionally exploit every media format available to communicate with their employees whenever the employee is available to listen, making bulletin boards and TV/videotape segments seem quaint and dated.  On-line vision and strategy statements with graphics and photos are the tip of the iceberg.  High bandwidth networks allow packaged audio and video tracks to be delivered or streamed on demand to each employee’s web portal and filed away in an on-line library for future viewing or new employee indoctrination.  As demonstrated by Sun, such functionality should reside on the network rather than in separate parallel systems, enabling CEOs like Scott McNealy to “bottle the vision and distribute it.”

Successful leaders of globally distributed corporations have technical support for networked media options that makes these options convenient and inexpensive. They also have the communications training and education, as well as the specialists they need to become proficient using the media tools in terms of style, substance, and span of coverage in the organization.  The next generation of business leaders is cutting its teeth in a more media-savvy environment, and the wealth of networked communications options provides them the tools they need to enhance traditional leadership.

Once communication mechanics are in place, with frequency and volume that pervades the company, leaders must make the cultural connection.  Connecting culturally to geographically distributed employees is important to understanding and anticipating markets and customers, cultivating strategic partners, and assessing competitors.  To meet this challenge, global corporations like FedEx have Global Education programs to develop cultural awareness, improve communications, and improve leadership effectiveness in the company.  Global Education programs give leaders the ability to understand organization issues and styles from perspectives beyond those inculcated through birth and growing up in the United States (or any other country for that matter).  Such education programs are exponentially more valuable to individuals with foreign language ability or experience living in foreign countries, but even in the absence of these, these programs develop effective transcultural competence.

One analogy used in FedEx’s Global Education program equates a person’s culture to an iceberg.  As with an iceberg, a small part of one’s culture is accessible visually and through conversation, but a vastly larger part is out of sight below the surface of routine interaction.  When individuals from two difference cultures understand their deeper underlying cultural differences, they communicate better, make mutually beneficial decisions, and ultimately, business is better for both.  Therefore, FedEx targets its Global Education programs for both employees and customers in all countries where it operates, not just for Americans, and thereby accelerates international growth while reducing risk.  Business results show that transcultural competence in even a single other culture beyond one’s own drives a broader outlook and greater likelihood of success when interacting with any other culture, whether familiar or not.

Integration Skills

During the past three years of lackluster economic growth, this year’s sponsor corporations turned their attention inward to improve efficiency and reduce cost.  Corporate introspection revealed integration challenges which fell into two broad categories.  First, there is process integration as discussed in chapter 3, coaxing the pieces of a process to work together seamlessly regardless of the environment.  For FedEx Corporation, the integration challenge lies in competitively packaging and clearly marketing the services of 6 independent operating companies.  For Boeing IDS, the challenge lies defining an architecture to successfully integrate systems whose best-in-class components come from both inside and outside Boeing.

The second integration challenge lies in resolving the tension between effectiveness and efficiency, product and production, or decentralization and centralization to ensure the “right job is done right.”  For corporations with product and process core competencies, the strength of integration at the point where the market-dominant product meets flexible and efficient production strongly correlates to the strength of the business.  Chapter 2 discussed integration in the context of small, medium, and large organizations.

Large, global corporations know how critical integration is, but their execution varies dramatically.  The challenge is illustrated by how frequently corporations turn to outside consultants to assist integration, even though the consultant companies themselves are often poorly integrated and unable to execute within their own organizations the concepts that they sell to others.

Integration skills vary by task, organization, and complexity.  At junior management levels, integration facilitates good communication and aligns complementary job skills on a permanent or ad hoc team in a face-to-face environment.  At intermediate levels, integration involves working through other leaders to break down silos, entrenched interests, and politics among several divisions of a larger group.  In networked organizations and adaptive matrices, integration requires a strong influence or coordination element, where a leader builds lateral relationships with other leaders, producing collaborative effort and results even though no direct supervisory relationship or hierarchical chain of command exists.  In fact, a rigid command and control approach in such situations is likely to backfire and be counterproductive, as it usually is in both military and business settings.  At senior and executive levels, integration extends to global, geographically distributed organizations to address enterprise-level issues such as market agility supported by supply chain management for example.  At every level, leaders must identify integration skills, define integration expectations, guide subordinate leaders to meet them, and promote based on success.

It is unreasonable to expect leaders raised in a single vertical discipline to suddenly think outside the box when facing an integration challenge.  Flexible career paths to place leaders in a variety of disciplines and demand performance in every area is one way to cultivate better integration skills by giving leaders the ability to see problems from multiple perspectives.  For matrixed organizations with core competencies in both process and product axes, personnel assignments in divisions reflecting both types of functions produces future leaders with strong integration skills.  Such interdisciplinary experience develops integrators who find the win-win solutions rather than messy half and half compromises that are neither most efficient nor most effective.

The private sector increasingly values individuals with diverse experience, whether gained within the company or from a series of positions in several companies.  For example, Mattel's CEO, Bob Eckert, doesn't expect lifelong tenure from all of his employees.  He understands that many talented young people may want to move to different employers. "Some of our best performers left during the dot-com boom and then came back.  I no longer think if someone leaves, it is necessarily forever.”

The last integration leadership issue concerns incentives and the converse, disciplinary action.  Both incentives and discipline are straightforward in hierarchical organizations where a single person provides leadership and a defined group of workers accomplishes a clear goal.  Networked organizations are not as clear-cut in either leadership or who is, or is not, part of the organization that produced a certain outcome.  Complex emergent behaviors strain traditional notions of causality, and as a result, success or blame is more difficult to associate with a single individual or group.  One way around this dilemma is to use metrics to measure not just the achievement of certain goals—doing the “right job”—but to measure how the goals are achieved—speed, adaptability, efficiency and effectiveness—doing the “job right.”  In any event, the benefits of doing the right job correctly must flow back to the group or network of people associated with that performance regardless of the group’s size.

Transformational Leadership

Business leaders control three key parts of their organizations—the people they hire, how those people are organized, and the resources (money and equipment) those people use to run the business or their division.  The initial arrangement and allocation of people and resources according to the leader’s business model and processes are fundamentally transformative acts.  These acts differ from the transactional activity that follows, namely, the rote execution of the business process to create value.  Once a business is in operation, leading process improvement has transformational qualities, as does the act of integrating silos or stovepipes, or balancing effectiveness and efficiency based on growth and market competition.  As discussed in chapters 2 and 3, any growing business faces such challenges.

The ultimate metric of success is built into business operations:  Bottom line profitability.  The process of creating value with a specific team of people organized a certain way and using specific equipment and funds must return profit to the business or it will die.  As businesses grow to extremely large size, the connection between the activity of each leader and employee and the bottom line metric may become quite thin.  Other phenomena take place such as periods of temporary losses, or extremely profitable portions of the company supporting those that are not as profitable, but in the end, the sum of the entire enterprise must produce some measure of positive result over time, or it will cease to exist, as will the livelihood of its employees.

The bottom line holds business leaders accountable for transformational success, and during difficult economic times or periods of losses, the pressure is extreme.  If a business leader fails to transform a losing business or division, he will lose it to bankruptcy or be fired.  The bottom line connection directly grades the leadership, and this pressure produces speed and adaptability, drives innovation, and develops business acumen, the balance of risk and return.  Leaders who advance to the executive levels in business are those who have a long track record of successful transformation.  Integrated organizations, processes and leadership provide the tools to build transformational success.  Chapter 5 applies these tools to DoD.

Chapter 5

Conclusion and Recommendations
The corporate world is far from perfect, and DoD delivers national security, not profit, but there are many lessons DoD can learn from the private sector.  Thousands, maybe millions, of companies have tried an enormous number of good and bad organizations, processes, and leadership styles in the cutthroat, prosper or perish free market.  Business schools, consulting firms, investors, and other businesses continuously study what went right and wrong because their futures and fortunes depend on the answers.  Although DoD is larger than any single company, it is much smaller than the private sector as a whole.  It makes sense for DoD to tap the innovations and lessons learned from such a dominant, vibrant, and productive part of American life.

Growth is inherent in survival and adapting to competition and a changing environment, even if the physical parameters of the organization remain constant.  Integrated growth is among the greatest of challenges, and attention to organization structures, processes, and leadership increases the probability of successful, integrated growth, especially in the rapidly changing, networked, information age.  As DoD grows transformation, casting away the accretion of the Cold War to fight the Global War on Terrorism and other contingencies, it will benefit from the same considerations.

Although integration in the DoD context includes the idea of the Services working better within themselves on a small to large unit basis, the more important challenge is joint and combined operations.  In this respect, the most important observation is that the enterprise span of DoD integration is the entire department.  Over 200 years of US history has pushed military culture and attitudes towards the Services as the main identities of the American defense enterprise.  There is great strength in the Service histories and traditions, but the next step is to build the DoD enterprise without losing Service strengths.  This chapter proposes how the concepts of integrated organizations, processes, and leadership might move towards the goal of an integrated DoD enterprise.

The DoD Enterprise

It is no surprise that an organization the size of DoD is rife with scale and seam problems both in the back office business support practices as well as the organization for combat.  In terms of back office processes, business have the same support requirements DoD has and the tools and techniques from business apply readily to DoD with one caveat:  DoD is larger than most businesses by at least an order of magnitude, so any DoD-wide implementation of an integrated business system will be the largest existing implementation of that system.  This fact makes the selection and characteristics of the architecture (not a master plan!) all the more important, and it clearly rules out systems with limits that preclude them from scaling up to DoD’s size.

DoD’s size makes the simultaneous, enterprise-wide implementation of one-size-fits-all, holistic integrated business solutions nearly impossible.  Such an approach would be expensive, risky, and absorb large amounts of time to develop and deploy, much like the MILPDS effort.  A better approach is to deploy several architecturally compliant systems across the department and let them mature separately (while continuing to rigorously enforce compliance with architectural standards), knowing that they will connect with each other when the time comes.  As back office systems and processes integrate more and more successfully, the products they generate for the war fighter will become increasingly integrated, whether information or materiel.  Gains in efficiency will make more resources available for combat systems.

The core prerequisite for combat integration is straightforward:  DoD needs secure, high-bandwidth, robust, user-friendly, automatic and interoperable communications networks with long distance, seamless wireless capability into the combat area.  Every soldier, sailor, airman, and marine as well as their equipment, vehicles, and weaponry, must plug and play into the network.  As an integrated, ubiquitous network develops, DoD must develop networked applications in parallel to gather, process, and analyze data to support planning, execution, and assessment of combat effects.  Once again, it is unlikely that DoD could design, deploy, and operate a single integrated, top-down system of this type, so an emphasis on a flexible and open architecture and compliance with standards grows such a capability from the bottom up, much like the Internet has grown into its current expansive size.  The bottom up approach limits risk and drives experimentation that will ultimately result in a better system-wide solution when it emerges.  This practice has successfully played out countless times in the private sector.

A focus on the needs of any specific weapons system or platform, or even the hardware and software of the network itself, will be the enemy of such an integrating network and architecture, but conversely, the architecture will extend the useful lifetime and utility of anything that connects to it.

The trend in weapons systems is towards more precise and effective weapons that are extremely expensive and affordable only in small quantities.  A revolution (integration?!) in DoD acquisition may alter this situation, but in the mean time, the military must migrate away from industrial age training and operations pipelines and move towards smaller, modular units.  These units must possess all the internal skills necessary to train, operate, and innovate, and should focus on a transparent interface with other units for tasking and support.  A limited example of such units includes the B-2 and F-117 wings.  As niche systems proliferate through ideas such as spiral development and limited production runs to rapidly field new systems, modular organizations will be the only way to quickly operationalize these systems.

Acknowledging the role of modular, transparent units sets the stage for lower level joint training and exercises, down to small units (squadron/battalion/ship).  Top-down joint exercises involving 50,000 troops, years of planning, and great expense echoes the level of effort behind World War II raids with 1000 bombers and 800-1000 escort fighters.  Just as the effectiveness of weapons systems has increased several orders of magnitude since World War II, joint training at the small unit level has the potential to create effective joint combat effects with many fewer troops.  Small unit training would also benefit greatly from reduced planning time, more frequent training opportunities, and the possibility of more experimentation instead of large scripted exercises with predetermined outcomes.  The increasing effectiveness of our weapons systems makes it more likely that individual units will employ in combat at the unit-to-unit joint level—in fact, this is already taking place.

At the enterprise level, DoD must clarify its enterprise-wide organization with the adaptive matrix concept.  Services and DoD agencies are the elements of the functional axes, while joint combatant commands form the integrated “product” or customer-facing axes (figure 5).  

[image: image5.wmf]Process

People

Core

Quality

Market

Core

Quality

Market

Chip Designer

Industrial Engineer

Cafeteria Worker

CEO’s Secretary

Process

People

Core

Quality

Market

Core

Quality

Market

Core

Quality

Market

Core

Quality

Market

Chip Designer

Industrial Engineer

Cafeteria Worker

CEO’s Secretary


Figure 5.  The DoD Enterprise Organization

Clarifying the organization includes pulling distracting non-core functions out of all axes and grouping those functions into enterprise-wide shared services operated either by DoD or outsourced.  Remaining core competencies could tolerate selective interservice redundancy for added robustness, or streamline into a single service for additional efficiency.  In any event, purifying the core competencies and economizing with efficient, benchmark-tested, shared services will provide another source of additional funding for transformation and modernization.

Without transitioning to the general staff model, the DoD Enterprise organization must place more emphasis on the joint combatant commands as the mainstream of operations, not a temporary out-of-pocket experience outside one’s Service.  Combatant commands also require a larger role in driving interservice integration, and one possible vehicle is greater funding leverage for specific service systems.

Integrated DoD Processes

DoD had a poor first experience with process improvement during the Total Quality Leadership/Total Quality Management (TQL/TQM) movement of the early 1990s.  The experience was not much more pleasant in the private sector, but after the hype of TQL/TQM subsided, a much larger foundation for process thinking and improvement remained behind in the private sector.  Over ten years later, private sector process improvement tools have diversified over numerous specific disciplines and produced a solid track record of quantifiable improvements and efficiency.  Although process improvement exists sparsely throughout DoD, there is no systematic, enterprise-wide emphasis on finding and using appropriate process improvement tools.  DoD cannot afford to train and educate another generation of war fighters without a foundation of process thinking and improvement tools, and there is also a clear requirement for catch up training and education for leaders of all ranks.

Leaders cannot delegate process improvement and expect success, and creating “Process Improvement Agencies” in any form is an error that the Services should not repeat.  Process improvement must completely integrate into every DoD organization, led by current leaders.  As explained in chapter 3, the most painless time to consider process improvement and the associated data and metrics requirements is at the very beginning of a new program or change initiative.  Any new program associated with DoD transformation is the perfect opportunity to do just this.

DoD purchases and installs network infrastructure and systems, but as chapter 1 explained, installing and using a network could simply automate inefficient pre-network processes with better communications, or could have negative effects.  Networks are a double-edged sword that can enable almost complete process centralization or decentralization, or any shade of gray in between.  The ultimate goal is to overhaul organization, processes, and the workplace culture (leadership is key) to gain disproportionate gains in both efficiency and effectiveness through the network, and this objective mirrors the inherent capabilities of networks.

During DoD’s migration to networked processes in both the back office and in combat, the issue of network optimization will arise in various forms.  For the back office tasks, DoD’s size and mission scope guarantees that the same complex optimization problems encountered by FedEx will arise when DoD implements enterprise-wide logistics and supply chain management systems.  It is likely that size may drive similar scale challenges in every other shared service area DoD undertakes.  DoD will not be the first large organization to go down this path, and the architecture and optimization lessons from chapters 2 and 3 should smooth the way.

Networked processes in the battle space differ from back office DoD processes in that there are no direct private sector equivalents.  With the exception of the U.S. Marine Corps, the Services and the joint combatant commands do not have a vision or doctrine for partially or completely decentralized command and control in combat.
  Without such a vision, the full potential of networked warfare will remain unfulfilled.  It is nearly certain that both positive and negative network effects will inevitably emerge on the battlefield, but lacking an understanding of network behaviors, commanders will be at a loss to explain what happened and why, let alone understand how to influence the system.  The application of networks to warfare is a core competence shared by no other American organization, and DoD must invest appropriately to lead this development.

Future Leadership

Agile Vision and Acquisition

The DoD weapons acquisition is stuck in a vicious and counterproductive loop, and agile vision may provide a solution.  It currently takes two decades to develop and produce a new system.  Knowing that new hardware programs don’t come along very often, military leaders want the ultimate in each new weapon, combining every conceivable current and near future technology into a single integrated system.  Forcing so much technology into a single package increases technical risk, delays the program, drives up expense, and ultimately brings on public scrutiny and Congressional oversight.  Oversight further delays the program, decreases the total number of systems purchased, and drives up the unit cost.  In the mean time, innovation marches on.  The ultimate technologies originally included in the system are no longer so advanced and seem wildly expensive compared to the state of the art available when production finally starts.  In some cases, it takes so long to start production that subsystem components are obsolete, subcontractors refuse to produce them, and returning to the drawing board causes even more delay.  In other cases, new technologies (such as spiral development programs) have so much capability that they threaten the pipeline systems.  Burdening a new system with additional requirements to be the ultimate weapon sends designers back to the drawing board and avoids open comparison between the new system and pipeline systems.  The cycle begins again.

Agile vision is one way to break the cycle.  An agile vision for DoD must be the overarching architecture that integrates legacy systems, pipeline systems, and new technology into a single joint concept of operations.  While no individual platform will ever be the ultimate weapon, a system of systems composed of a collection of interdependent and interoperable niche platforms, some with more capability and some with less, some new and some old, may be the best ultimate weapon joint commanders will ever employ.  The military must learn to rapidly pull the latest technology into the battle and integrate it without worrying that the system won’t last as long as a B-52 or threaten the pipeline system that is finally in production after 20 years.  Limited-use, niche weapons have a place beside traditional systems.  Once any system is operational, the operators use it, adapt it, and innovate to keep the platform useful, usually in ways unimaginable by those officers who wrote the original requirements in the first place.  Exploiting a larger variety of constantly changing, technologically advanced niche systems, will virtually guarantee that the best ideas will carry forward into systems whose production runs last slightly longer.  The experience might even shorten the traditional acquisition cycle.

Communications

An under communicated vision cannot fulfill its potential.  Traditional military leadership relies almost exclusively on the slow but high quality luxury of face-to-face communication.  As a single mode of communications, this does not work in globally distributed, agile corporations, and it cannot work for DoD.  Fortunately, private sector tools such as portal technology, audio and video streaming, and network collaboration systems are readily available to migrate to DoD.  With proper training and support, these tools will increase the frequency and span of DoD leadership communications and greatly augment traditional, face-to-face communications.

DoD has a transcultural communications challenge that parallels the challenge globalization presents to the private sector.  DoD is moving away from post-World War II overseas basing to rotational, expeditionary coalition operations.  Overseas basing provided a large dose of transcultural experience to U.S. forces stationed overseas, but this built-in experience is no longer as available to expeditionary forces who may operate overseas for a short period (months, not years) before returning home.  Global education programs must fill the gap to build cooperative relationships with expeditionary allies and host nations, and avoid mirror-imaged strategy against our adversaries.  DoD should benchmark the best private sector global education programs (or outsource entirely) to provide global education for a large portion of its personnel and complement existing foreign language skills.  DoD must also avoid limiting global education to specific fields such as strategy, intelligence, or command.  Any unit in contact (or potential contact) with the enemy or cooperating with an ally needs personnel with the right global education for the situation.

Integration Skills

Vision and communications set the stage for integration.  DoD has the same broad integration challenges as the private sector, though on a larger, more global scale in terms of operations.  It makes sense for DoD to identify specific integration skills in every operational, staff, and back office environment, and then cultivate, document, and promote based on success.  Former GE CEO Jack Welch commented that exhibiting “boundaryless behaviors” became a leadership grading criteria as the company built one of the strongest groups of senior executives yet seen in the private sector.

Current DoD career paths are extremely Service-centric, and this is one obstacle to creating better DoD leaders and integrators.  Consider the adaptive DoD matrix organization model presented earlier in this chapter with Services and Joint Commands forming the two major axes.  DoD should provide earlier, broad, accountable experience in core competencies on both axes, including joint specialties, to break down siloed service-centric thinking before it forms.  Building multiperspective depth in this fashion takes time, so relaxing the rigid up or out promotion system and recognizing a wider variety of career paths as attractive for promotion would provide the needed flexibility to develop integrating leaders.  Joint service must evolve to reflect the integrated mainstream of thinking, planning, combat, and business rather than its current status as a diversion from the Service mainstream.  Extending promotion zones and high year of tenure would provide extra time to develop interdisciplinary leaders and break the rigid tyranny of the fast track career formulas that rule Services’ leadership accession.  Finally, joint general and flag officer selection boards rather than Service selection boards that only review joint experience would drive home the importance of integration.

From Transactional to Transformational

The Services are extraordinarily centralized in nearly every functional area.  Centralization is so pervasive that Service members with more than a few years in the military barely notice it, even as they spend enormous time working the bureaucracy to get things done.  Centralization has an adverse impact on transformational leadership development.

Leaders below the senior general and flag officer level in DoD have little control over three basic transformational leadership tools:  people, organization, and resources.  Junior military leaders have a large degree of freedom to influence the morale and execution of their unit, but unlike their civilian counterparts, they do not control people (hiring and firing), organization structure, and resources (major equipment purchases and funding).  Lack of control in these areas develops transactional military leaders who competently execute and take care of their people.  Transformation-limiting constraints come from the centralization of personnel management and organization structure in the services and the excruciating specification and regulation of funding from Congress and the Service budgets. 

Senior leaders mentor and promote subordinate leaders who mirror themselves in successful transactional capabilities.  Once military leaders advance to the level where they have increasing real transformational authority to make decisions about people, organization, and resources, they have little practical experience, possess no track record, and naturally fall back to a comfortable, heretofore successful, transactional pattern of leadership.  Trial-by-fire screening for transformational leaders may succeed from time to time, but the DoD mandate to transform suggests this is not the case, and transactional inertia marginalizes transformational boat-rocking leaders and pushes them out of the organization.

To change military leadership from transactional to transformational, DoD must delegate substantial leadership decision rights for people, organization, and resources much lower in the Service hierarchies than their senior officer location today.

There are two requirements associated with such an action.  First, DoD must enforce a movement of senior civilian and military leaders away from day-to-day, tactical decisions and focus them on the overarching bounds and vision instead.  Leaders who achieve high rank through transactional excellence find it difficult to delegate authority and have a tendency to micromanage.  Second, DoD must expand leadership accountability in all services to clearly connect leadership and successful transformational behaviors.  Extending command tours well beyond two years is one way to unambiguously link leadership to results and progress towards longer-term vision.  Add to this documentation on innovation and the risk-managed use of people, organization, and resources in performance reports, and the truly innovative leaders will rapidly emerge.

The many benefits of decentralizing transformational decision authority will parallel the best qualities of the corporate America.  Speed and adaptability will increase.  The Internet generation personnel moving into DoD are smart and they expect and can get nearly instant access to information.  There is no reason to steal their ability and authority to make fast decisions within the bounds of the organizational vision.  This is not traditional military command and control.

Innovation will increase, as will the expectation to innovate.  It plainly makes sense to provide the freedom to innovate and document the results.  The price to pay for innovation will parallel the private sector, namely, an increasing perception of leadership mistakes or waste.  DoD must change the culture from mistake-avoidance to learning from mistakes to avoid repeat errors, cut losses, assess and fix any damage, and move on.  On the flip side, leadership changes for taking excessive risk, failing to learn, or failing to innovate must also increase.

In a transformational environment, military leaders will develop business acumen to match their warrior ethic.  They will learn to balance cost, value, and risk because they will make these kinds of decisions and be held accountable for the results, just like they are in combat.  Commander top-off courses are a good place to jump start the transition, but teaching and expecting business sense should start sooner.  Commissioning sources aren’t too soon.

As transformational authority pervades the ranks, the pool of experienced transformational leaders will slowly begin to increase in size and move up the chain of command.  It will take several years, but eventually the senior leaders reaching the top ranks of DoD will have long, successful, innovative, and transformational track records.  When this occurs, DoD’s transformation will be complete.

Conclusion

After being fired as the CEO of IBM, John Akers spoke to a meeting of Air Force 4-star generals.  He said, “If anyone comes into your office saying, ‘If it ain’t broke, don’t fix it,’ fire them!”  By the time Akers realized IBM was broken, the creative, transformational people who could turn IBM around had left the company.

DoD has been successful and effective in the dozen years since the end of the Cold War.  Transforming apparently successful organizations is much more difficult than transforming organizations that have clearly failed.  No other organization on earth matches the responsibility and power of the military forces of the world’s only superpower, but both on the battlefield and during transformation, DoD must be careful what it compares itself to.  Combat effectiveness is the most important, but not the only criteria of success, especially when DoD’s cost is becoming so great as to limit the magnitude of combat effects available for defense.  Integration is the key to strengthening national security by efficiently delivering greater and more agile combat effectiveness at less cost to the United States.

Appendix A

Company Day Visits
3-4 Dec 2002, Boeing Corporation, Integrated Defense Systems, St Louis, MO

12-13 Dec 2002, Raytheon Aerospace LLC, Madison, MS

27-28 Feb 2003, Sun Microsystems, Palo Alto, CA

6-7 Mar 2003, IBM Business Consulting Services, Washington, D.C.

10-11 Mar 2003, Pfizer Corporation, New York, NY

18-19 Mar 2003, The Southern Company, Atlanta, GA

8-10 Apr 2003, FedEx Express, Memphis, TN
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Ms. Gerry Yemen, Case Writer, Darden Graduate School of Business Administration, University of Virginia
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Officer, Office of the Secretary of Defense
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� In 2000, FedEx reorganized and rebranded its core overnight express delivery company and several acquisitions into an umbrella FedEx Corporation with six operating companies:  FedEx Express (the traditional FedEx), FedEx Ground (formerly RPS), FedEx Freight, FedEx Custom Critical, FedEx Trade Networks, and FedEx Services.
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