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INTRODUCTION

Assignment Overview

I was assigned as a Secretary of Defense Corporate Fellow to Pratt & Whitney Corporation, one of the six principal Sectors of United Technologies Corporation (UTC).  My initial assignment with Pratt was to the F135 Joint Strike Fighter (JSF) Engine Program at the Military Engines Division in East Hartford, Connecticut.  Within the JSF Program I served on the Integrated Program Management Team (IPMT) and participated in a number of Engineering & Manufacturing Development (EMD) Readiness and System Development & Demonstration (SDD) initiatives.  I also participated on a High Impact ACE Team (ACE will be explained later in this Report), served as assistant the F135 Industrial Manager, contributed to the Commercial and Military Engine European Strategy Development, and directed an Integrated Product Team Leader Training Program.

My Fellowship Strategic Plan called for six months with Pratt & Whitney, followed by a transfer to one of the other UTC Sectors for three months, terminating with an assignment to UTC Corporate Headquarters as an Executive Assistant.  However, my assignment to Pratt & Whitney lasted longer than anticipated due to my obligations to the F135 Program and commitments to several peripheral projects and initiatives.  Nonetheless, this assignment afforded me ample opportunity to observe, work with, appreciate, and study a company in transformation.  In sum, Pratt & Whitney offered brilliant examples of a company that has successfully adopted a culture of constant change as a way of life, and therefore has provided a good base of study for this Final Report.

During the course of my tour with Pratt & Whitney Military Engines, I traveled outside this Division to several of the other Pratt business sectors.  I conducted a number of extensive visits and interviews with key leaders and support services of Hamilton-Sundstrand, Pratt & Whitney Commercial Engines Division, Sikorsky, and UTC Fuel Cells in Connecticut; Space Propulsion Divisions in West Palm Beach, Florida and San Jose, California; and concluded the Fellowship with a two-week Executive Assistant assignment at UTC Corporate Headquarters.

In the remainder of this introduction I will provide brief descriptions of the content of each chapter comprising this report; in essence, an “Executive Summary”.

Chapter 1: “United Technologies”


In Chapter 1 of this report I give a brief organizational overview of UTC and its Sectors, highlight the Corporation’s tenets, and provide an appreciation of how UTC Corporate Headquarters leads and empowers the Sectors.


I close the chapter playing the role as a UTC advocate, highlighting a recent honor bestowed upon the corporation, in which Fortune magazine named it “Most Admired” aerospace company for 2001.

Chapter 2: “Pratt & Whitney”

In Chapter 2, I present a brief organizational overview of Pratt & Whitney, discuss aspects of its Integrated Strategic Planning Process, and highlight one its key tools used communicate the Executive Committee’s goals and objectives.  This tool, called the Road Map, is Pratt & Whitney’s unique method to ensure that UTC’s strategy and culture, expressed in terms of relevant measurable goals and objectives, are carried through Pratt’s five Divisions (Space Propulsion Systems, Power Systems, Pratt Canada, Military Engines and Commercial Engines).

From August 2001 to April 2002, I was assigned to the Pratt & Whitney (P&W) Joint Strike Fighter (JSF) Engine Program based in East Hartford, Connecticut.  I joined the JSF team as the Concept Demonstrator Aircraft (CDA) phase was transitioning to the Engineering and Manufacturing Development (EMD) phase.  The JSF Program, then designated “JSF119”, focused on ramping up the two CDA designs (Boeing and Lockheed-Martin) for DoD downselect.  This endeavor proved to be extremely challenging as P&W balanced engineering design and manufacturing efforts between Boeing and Lockheed-Martin, providing them each the best conceivable product.  In addition to working in this unique environment with these two world leaders in aircraft design and manufacture, P&W also maintained close and at times, awkward relations with domestic and foreign partners and associates, specifically General Electric and Rolls Royce.  I found Pratt’s mastery in conducting itself in an unbiased and professional manner in this challenging environment is testimony to its superb leadership and uncompromising focus on the customer.


In the aerospace industry, Pratt & Whitney epitomizes innovation and effective transformation in the face of a politically, economically, and militarily dynamic domestic and international scene.  This has proven to be the case especially during the last twenty years, commencing with the infamous “Great Engine War” of 1981 to 1984.  This event had potentially destructive effects on the future of Pratt & Whitney, but the company’s leadership took aggressive measures to recover, and vowed to never allow such a situation to develop again.  A decade later P&W was on the road to recovery as it capitalized on the commercial engine market, enjoying the reputation as the world’s largest builder of jet engines
.  However at the onset of the collapse of the Russian countercoup in August 1991, it became evident that much of the military engine business would be gone forever.  Faced with this revelation, the Company underwent a further transformation, which continues to this day.  The catalysts and the ongoing transformation centered on the concept of Lean Thinking
 are the focus of much of my study of Pratt & Whitney and are the key topics in this chapter.

Among my initial observations of P&W was how well the JSF Program Executives and mid-level Managers prepared for the CDA-EMD transition through the aggressive application of a P&W-unique program management process called Integrated Program Deployment (IPD), and the implementation of the “home-grown” Achieving Competitive Excellence (ACE) quality processes and tools.  Both of these contribute to the fundamental principles of Lean Thinking.  In this chapter I examine how IPD and ACE were introduced and evolved.  Further, I study the impact that ACE has had on the corporate culture.

On 26 October 2001, upon DoD downselection of the Lockheed-Martin (L-M) design, the JSF119 Program was redesignated F135, consistent with the tentative nomenclature of the JSF aircraft, the F-35.  Early in the EMD phase (renamed System Development and Demonstration (SDD)), it came to my attention that certain aspects of the US Government contract were polemical within the industry.  The government-mandated requirement for an “alternate engine”, specifically a General Electric (GE) design, has generated some concerns with respect to how “competition” is being administered.  In the final portion of this chapter I pose the question whether this alternate engine mandate was indeed a catalyst for competition, or a inequitable demand placed on one competitor (P&W) who was engaged in fielding the product while the other competitor (GE) concurrently engineered its product.  I address this issue and how I feel it impacts the “competitors”, the DoD budget, and DoD acquisition practices.

Chapter 3: “Maintaining the Edge”

The terms “Growth” and “Transformation” are seen everywhere within Pratt & Whitney.  These two tenets of success are the foundations of business and corporate culture initiatives and strategies of the company.  In this chapter I discuss, as objectively as possible, how I see they are implemented as more than mere watchwords.

As what seems to be the case for most military personnel exposed to the corporate sector, I was very impressed with the emphasis that UTC places on employee education.  In 1995, Chief Executive Officer (CEO), George David unveiled an aggressive employee education program, which some of his subordinates at UTC thought was “nuts”
.  But the program, one of the most generous in Corporate America, is Mr. David’s initiative to take care of his employees, thereby strengthening loyalty, helping recruitment, and in turbulent economic times offers skills and knowledge that could protect laid-off UTC workers.  In the final portion of this chapter I present the Company’s priorities on education, one of several key tenets to the UTC strategic approach to managing human resources.

Chapter 4: “For DoD”

Pratt & Whitney has enjoyed the benefits of several actions embodied in Lean Thinking. One of the company’s most noteworthy approaches is how it focuses on “keeping what it can do best at in house”, and seeks non-core competencies elsewhere.  In the last chapter of this Report I take Pratt & Whitney’s outsourcing strategy as a template for consideration, where applicable for DoD.  Additionally, in this section I discuss DoD-relevant aspects of ACE quality processes, and propose some Human Resource initiatives in education and post-military career assistance.

CHAPTER 1… United Technologies Corporation

The Sectors… Corporation Overview

United Technologies Corporation (UTC) is comprised of six companies, which cover a wide range of products in the Aerospace and Defense, and Commercial and Industrial markets.  These six principal Sectors are Otis, Pratt & Whitney, Hamilton-Sundstrand, Carrier, Sikorsky, and UTC Fuel Cells.

United Technologies Corporation provides high technology products to the aerospace and building systems industries throughout the world.  All of UTC’s companies are industry leaders.

Otis
Otis is the world’s largest elevator and escalator manufacturing and service company.  It serves an international customer base, principally in commercial real estate.  In 2001 more than 75% of its revenues were generated outside the United States.

Pratt & Whitney
Pratt & Whitney consists of five Divisions: Pratt Canada (small aircraft engines), Space Propulsion Systems, Power Systems, Commercial Aircraft Engines and Military Aircraft Engines.

In sum, Pratt & Whitney is a major supplier of commercial, general aviation, military aircraft and space propulsion systems, along with spare parts, product support and a full range of aftermarket and fleet management services.  P&W provides engines and aftermarket products to both U.S. and foreign governments.  P&W’s military engines have been selected to power the USAF F-22 fighter aircraft and the Concept Demonstrator and SDD JSF aircraft for the U.S. Navy, U.S. Marines, USAF, and the United Kingdom Royal Navy and Air Force.

Hamilton-Sundstrand

Hamilton-Sundstrand provides aerospace and industrial products and aftermarket services for diversified industries.  The aerospace products include aircraft power generation management and distribution systems, and environmental, flight and fuel control systems.

Sikorsky
Sikorsky manufactures commercial and military helicopters, and provides aftermarket products and services.  Sikorsky is leading an international team in developing the S-92, a large cabin derivative of the Black Hawk helicopter.  In its government business, Sikorsky is supplying Black Hawk helicopters and derivatives thereof to the United States and foreign governments.  Sikorsky is also engaged in a joint venture with Boeing under contract with the US Army to develop the RAH-66 Comanche.

Carrier
Carrier is the world’s largest manufacturer of commercial and residential heating, ventilating and air conditioning (“HVAC”) systems and equipment.  Carrier is also a leading producer of commercial and transport refrigeration equipment and provides aftermarket service and components for both the HVAC and refrigeration industries.

In 2001 almost 50% of Carrier’s revenues were generated outside the United States and by US exports.  Carrier’s market is heavily impacted by a number of external factors, to include commercial and residential construction activity, production and utilization of transport equipment, weather conditions, fuel prices, interest rates, and foreign currency exchange rates.

UTC Fuel Cells
UTC Fuel Cells manufactures fuel cell systems and provides product support for commercial, transportation, residential, defense and space applications.

Corporate Strategy, Culture and Empowerment


UTC as a Corporate Headquarters (HQ) establishes basic tenets for the Sectors to adhere to, however allows them to essentially operate as separate organizational silos.  Focus on customer, shareholder and employee satisfaction; the relentless push for growth; and the leveraging of corporate technologies and resources are common threads that run through the six principal companies.

Sectors are given the autonomy to develop their own initiatives that reflect these UTC corporate tenets, yet when necessary UTC corporate HQ will influence certain high-impact initiatives and /or business decisions within a Sector.

“Most Admired”… A UTC Legacy

To close this chapter on UTC, I thought it might be appropriate to refer to a UTC intranet feature announcing that UTC had once again been selected as Fortune’s “Most Admired” aerospace company.

Fortune magazine’s latest list of America’s Most Admired Companies, published in its March 4 2002 issue ranks UTC as the “Most Admired” company among its industry peers for the second straight year.  According to the article, the 20th year the annual industry-by-industry rankings have appeared in the magazine, UTC was trailed by Boeing and Honeywell, who repeated in second and third place, respectively.

UTC was rated by securities analysts against other companies in its own industry category of “Aerospace/Defense”.  Rankings were based on eight criteria:

1) Innovativeness

2) Financial soundness

3) Employee talent

4) Use of corporate assets

5) Long-term investment value

6) Social responsibility

7) Quality of management

8) Quality of products/services

Against its nine peers, UTC finished first in five of the eight criteria listed above: employee talent, use of corporate assets, quality of management, financial soundness and long-term investment value. The company finished second to Boeing in social responsibility, fourth behind Boeing in quality of products/services and fifth in innovativeness, with Honeywell in first.

What is key to becoming a “Most Admired” company, according to the magazine is: “Not only do today’s “Most Admired” keep customers and shareholders happy, but they spend time courting employees, Federal and international regulators, the media, Non-Governmental Organizations, corporate-governance watchdogs, retirees, suppliers, and the local communities across the globe in which they operate – many of which distrust large corporations.  And they do so in a hyper-competitive business environment where every wrong move is magnified.”

Most importantly, the magazine noted that “the Most Admired companies are successful in transforming themselves, in good times and bad, and perform at their best when the heat is on, consistently delivering to shareholders, customers and employees”.

CHAPTER 2… Pratt & Whitney

Organization


Pratt & Whitney Corporation Headquarters is based in East Hartford, Connecticut.  The Corporation consists of five Divisions, comprising of:

1) Commercial Aircraft Engines

2) Military Aircraft Engines

3) Space Propulsion Systems

4) Power Systems

5) Pratt Canada – Small Aircraft Engines

As mentioned earlier with respect to strategy and culture, UTC as a corporate headquarters (HQ) establishes basic tenets for the Sectors to adhere to, however allows them to operate as autonomous organizational silos.  Customer, shareholder and employee satisfaction; the relentless push for growth; and the leveraging of corporate technologies and resources are values shared by the six principal UTC companies.

Pratt & Whitney, like the other UTC Sectors is given the independence to develop its own initiatives that reflect the UTC corporate tenets and strategies.  One such initiative is Pratt’s Strategic Planning Process.

Strategic Planning Process

The Process


Pratt & Whitney generates annual, quinquennial and decennial Strategic Plans.  These provide in effect, in military jargon, a “Commander’s Guidance for the Sectors.  This “guidance” is normally communicated in the form of general principles focusing on key organizational, process and cultural initiatives.  In turn each Division generates it own annual and quinquennial Strategic Plans and “Road Maps”, which further serve as specific guidance to the business units who are responsible for creating their own respective “Business Development Plans” and “Road Maps”.  To illustrate this flow, the following organizational chart highlights in the Pratt & Whitney organizational hierarchy the echelons responsible for developing Strategic/Development Plans and Road Maps based on senior guidance.
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Details of UTC Strategic Plans, Business Development Plans and Road Maps contain highly sensitive proprietary information, and thus may not be reproduced for dissemination outside the company.  However, I will provide a brief explanation of the Pratt & Whitney-standard Business Development Process and will highlight the essential elements of Road Maps based on my exposure with the corporation.

The Business Development Process
The Business Development Process is standardized across the Pratt & Whitney Divisions and subordinate business units.  The process is flexible to a degree that it accommodates the various businesses and their organizational structures.  The significance of this aspect is apparent when considering, for example, the differences between commercial and government customers and the associated contractual requirements and financial planning.

At the most subordinate business unit, led by a Vice President (illustrated above as JSF Programs, for example), he/she assumes the role as the “Opportunity Champion”, therefore ultimately responsible for the final product.  This responsibility however starts with a review process that ensures all decision-making combines a disciplined evolutionary phased analysis.  Eight basic decision characteristics are considered.  They are:

1) Quality: Information is complete and accurate;

2) Executable: Project teams are assigned, resources allocated and approval levels established;

3) Efficiency: Thresholds and requirements are clear, and expectations of supporting functions are established;

4) Appropriateness: The right participants and organizational involvement are contributing to the right aspects of the plan;

5) Completeness: The plan represents perspectives of all critical and relevant functions of the business unit;

6) Timeliness: Development activities are done at the correct time, staying coordinated with customer requirements;

7) Linked: The plan is integrated with all applicable initiatives within the business unit; and

8) Aligned: Critical elements of the plan are clearly aligned with corporate guidance and objectives.

The Business Development Process follows a standard series of phases punctuated by review gates.  The key phases are:

1) Concept: Initial assessment;

2) Analysis: In-depth analysis of opportunities;

3) Approval: Formalize and prepare for Division-wide disclosure;

4) Proposal: Execute campaign and develop final plan

All told, this process is simple and pragmatic, but as in all UTC practices, the overarching decision-maker rests with customer assessment.  In the next section dealing with the Pratt & Whitney Road Maps, we will observe the solitary focus on the “customer target”.

Road Maps


Prior to my assignment to Pratt & Whitney MiIitary Engines, I never had an appreciation for the impact of Road Maps.  As is the case for Strategic and Business Plans, Road Maps are created at Pratt & Whitney for virtually all functions (i.e. Human Resources, Employee Education, initiatives, programs, etc.), and at all levels down to Module Centers.  Road Maps serve as essential mantras that guide management and subordinate employees toward specific, measurable goals.

Depending on the echelon of the organization, Road Maps may cover one year (2001) or five-year (2005) periods, but always address constant areas of interest.  Further, all Road Maps follow the same color scheme, logos and format.  With that consistency, any employee can, at a glance, interpret that organization’s goals and objectives.  As I will expound upon later in this paper, the company is also a “master” of communication; Road Maps are everywhere - posted on designated bulletin boards, on the Intranet, in conference rooms, and in Executive offices.

Since Pratt Road Maps are proprietary, I will not provide an example, nor will I site exact targets, however I can give a general description.

When observing a Pratt & Whitney Road Map, it is readily clear that the most important “target” is the “Customer”; everything else annotated on the document ultimately “leads” to this target.  Four key areas all always addressed; they are:

1) Customer Focus

2) Employee Fulfillment

3) Quality Processes and Products

4) Financial Performance

Every one of these above elements are annotated with measurable goals: “Customer Focus” by minimum specific “Customer Scorecard” values; “Employee Fulfillment” by minimum specific “Employee Scorecard” values; “Quality Processes and Products” by specific ACE Initiative (to be explained later in this paper) levels and “Quality Escape” reductions; and “Financial Performance” by sales commitments.

Additionally, each Road Map highlights an adage, which has specific relevance to that unit’s product or service, and how it contributes to the overarching target of the “Customer”.

Lastly, specific business unit functions are highlighted with associated goals and objectives, all quantifiable.

Transformation 

Successful enterprises are sensitive to the dynamic marketplace and instill a culture of constant transformation throughout their organizations.  Occasionally however traumatic events lead to the realization that current “transformation” practices are not sufficient to maintain a competitive edge.  Such was the case in Pratt & Whitney’s recent history.

In 1984 Pratt & Whitney experienced a warning call that came to be known as the “Great Engine War”.  Researchers from Harvard University School of Business conducted a study titled The Great Engine War, which led to the commercial publication of the same title
.  This thesis chronicles the events and lessons learned leading to and following Pratt & Whitney’s unprecedented loss of a single-source government contract award.

The ensuing two decades of transformations of processes, organization, tools, and culture will be the subject of this study, and launch point for recommendations to the Department of Defense.  Below is a timeline of the key transformational activities of Pratt & Whitney post-“Great Engine War”:

1984 “Great Engine War”

1985
Implementation of the Quality Plus (Q+) process (≈ Total Quality Management)

1989 Implementation of “Integrated Product Development” (employed mid-F100 Program)

1991
Adoption of Lean Thinking
1992 Assignment of “change agent“ Karl Krapek as President of Pratt & Whitney

1992
Implementation of “Integrated Program Deployment” (IPD) [put into action at product conception (F119 Program (F-22 aircraft))]

1993
Downsizing and creation of (consolidated) Product Centers
1995 Consolidation of facilities and revamping of entire physical production system (ended mass-production, batch & queue, and “tinker till we get it right”
 philosophy

1995
Creation of Achieving Competitive Excellence
1998
Adoption of the Ito Quality Philosophy

1998 Application of IPD (refined) process to F135 Program at conception (Joint Strike Fighter Aircraft)

“The Great Engine War”

The Loss

By the early 1980s Pratt & Whitney was well into production and product support of the F100 propulsion system for the two-engine F-15 fighter aircraft.  However by 1984 the primary customer, the United States Air Force, had become so dissatisfied with P&W’s product and post-production support that it solicited a second source from the company’s principal competitor, General Electric.  GE had originally lost the competition against Pratt for the multi-billion dollar international engine contract.  But now, as the USAF was at the threshold fielding its new single-engine F-16 fighter/bomber, concerns of engine reliability took precedence over established acquisition practices.  The result was an unparalleled post-contract award action, which obliged P&W to share nearly half the F-16 engine sales (international and domestic) with GE.

Requirement Creep

In August 1968 Pratt & Whitney earned the contract for the F-15 propulsion system, designated the F100.  Upon introduction of the F-15 powered by the amazingly powerful and versatile F100, aircrews took advantage of the expanded flight performance regime and developed advanced tactics.  These new tactics resulted in flight operations that routinely exceeded the thresholds specified by the Air Force in the original performance requirements.  The result was higher failure rates, and in spite of attempts to repair, redesign and re-engineer mid-contract, the USAF became increasingly dissatisfied with what it perceived as sub-standard customer support and arrogance.

Pratt looked at the situation as an example of “requirement creep”, and became officious in all its dealings with the customer.  Relations between P&W and Air Force deteriorated to such a degree that Air Force Service Program Office representatives, who typically had the closest non-attributive interactions with Pratt could no longer meet directly with Program Managers and engineers without lawyers present.

Clearly, many other less significant issues and incidents contributed to the breakdown, but the point remains that no one party was entirely in the wrong.  The USAF took extreme measures to remedy a situation they considered threatening to the combat effectiveness of a Cold War Air Superiority fighter aircraft, and as a result forever changed their acquisition practices.  On the other hand, Pratt & Whitney, hit extremely hard by this action, was driven to look at itself and how it was organized, what business processes it subscribed to, how it made decisions, how it focused on customer needs, and what culture permeated the company.

Faced with the military engine sales losses from the “Great Engine War” and increased competition in all its major product categories, Pratt began to see a market share drop.  This motivated the leadership of UTC to rethink how it did business in Pratt & Whitney Commercial and Military Engines Divisions.  This new "thinking" adopted by CEO George David was known as Lean Thinking.

Leanness

The premise of Lean Thinking is to do more with less; less human effort, less equipment, less time and less space, while providing “customers with exactly what they want”.  Tailored for the commercial industrial environment Lean Thinking tenets can be applied across the functions of management, finance, engineering, manufacturing, sales and marketing, and customer support.   Also embedded in the Lean Thinking philosophy is the provision to make work more satisfying by providing immediate feedback on efforts to convert waste (in the Lean lexicon, known as muda) and inefficiency into value.


Lean Thinking can be summarized in five principles: 1) specifying of value by specific product or service, 2) identifying of value stream for each product or service, 3) making value flow without interruptions, 4) allowing the customer to pull value from the producer or service provider, and 5) pursuing perfection.

The First Steps
Upon adoption of Lean Thinking in the wake of the “Great Engine War”, three innovative measures were taken:

1) Flow Lines

The most significant physical action was in the physical production system, where “focused” factory “flow lines” and business units organized by categories of parts were introduced.  Traditionally, production shops were organized ad hoc and had no relation with one another with respect to the part.  The new concept reorganized the main Pratt manufacturing facilities so that each would assume the production responsibility of major engine categories.  Further, within each facility the plant floor was organized so that the many steps of product manufacturing/assembly of parts were grouped and lined up in logical progression “flow lines”.  And in each part category a “Business Unit” was established where the leader was responsible for managing cost and schedule requirements based on a “Master Schedule”.  This empowerment so far down the “food chain” was a significant jolt in the organizational hierarchy.

2) Cross-Functional Teams

The second innovation, which was a logical extension of the first, was the formation of cross-functional teams to evaluate each part and process, and to agree on standards for design, material selection and production techniques.  This concept afforded engineers the opportunity to propose new design approaches to relevant team members for consideration.  If the team decided it was a superior approach, it would become the new standard across the categories of parts, rather than to follow traditional tendencies of endless reengineering in search of a better solution.  In practice this new method significantly reduced the number of unique proposals and reduced costs.

3) Integrated Product Development

The third and most important process and organizational innovation was the implementation of a new system of Integrated Product Development, (later to be renamed Integrated Program Deployment or IPD).  This concept, commonly practiced among Air Force Defense Contractors, formed cross-functional IPD teams to resolve product development issues as they surfaced.  It was, in fact, an expansion of the Total Quality Management (TQM) program, which had essentially already been adopted by the company under the moniker of “Quality Plus” (Q+).

IPD broke the traditional physical, organizational and hierarchical barriers between management, engineering, manufacturing, marketing, and finance through the creation of cross-functional program teams.  These teams were created at five levels: Integrated Product Teams (IPTs) at the Business Center / Module Center level, Component Integrated Product Teams (CIPTs), Model Integrated Product Teams (CIPTs) (when applicable), Integrated Product Management Teams (IPMTs), and Executive Councils (ECs).  The most noteworthy benefit of these teams was the enhancement of cross-functional communication.

All in all, the results of these three measures shrunk time-to-market times and engineering hours on the order of 20%.  The optimum solution had still not been realized because the new physical efficiency of the plants resulted in the accumulation of inventory.  Leanness still had a long way to go.  Three phases follow.

Lean Phase II
In the fall of 1991 the new strategy to be pursued by Pratt & Whitney was to take the existing company and make it much lower cost and more reactive to the customer’s needs.  Once achieved, then follow-on steps would be considered.

The follow-on actions were simple: to close down 25% of Pratt’s manufacturing space and to ensure every product was manufactured in continuous flow with the aid of Lean techniques.  Second, Pratt reduced (consolidated) its supplier base to a small number of better-managed suppliers with whom the company could forge close relationships.  And lastly, P&W linked up with another company (Wiremold Corporation), which had already mastered many of the Lean processes that Pratt had difficulties with, and signed a multi-year agreement with them for help as a Lean manufacturing sensei.

Lean Phase III
To continue in Leaning Pratt & Whitney, in 1992 CEO George David decided on a “change agent”.  He assigned former Carrier President Karl Krapek to fill this role, thus Pratt’s new President.  Under Krapek’s leadership, he devised a plan to reconfigure the whole company and implemented it quickly.

Krapek first continued to reduce the supplier base, and followed up with a consolidation of the two thousand parts in the jet engine into seven product categories.  Thus was the birth of the Product Centers.  The next logical step was to cross-train workers and rotate them to different Product Centers based on flow requirements.  This final action resulted in a major cut of hourly employees (from 51,000 to 29,000), but the cuts did not stop there.  Senior Managers who could not “hack” the changes were let go, and other positions were streamlined resulting in a reduction of 50% in two years.

Lean Phase IV

This last phase continues to this day.  The F119 propulsion system (F-22 Air Superiority Stealth Fighter) Program saw IPD applied for the first time from program conception.

In the late nineties Leanness drove the company to consolidate military engine engineering and production from two sites (West Palm Beach, Florida and East Hartford, Connecticut) to one in Connecticut, and retained Sea-Level Test and Space Propulsion in Florida.


IPD is currently the Development Process for the F135 propulsion system Program (Joint Strike Fighter, F-35).

ACE


In 1994, in its continuing effort to consolidate organizations, functions, and processes Pratt & Whitney President Karl Krapek directed the convening of a corporate-wide rationalization of all quality processes that were implemented across the Divisions.  In this review some 120 quality processes were identified.  The best attributes of these processes were consolidated down to a single process with one name that could be identified by all; it would be governed by common terms, common metrics and common goals.  By 1995 Achieving Competitive Excellence (ACE) was implemented across the Divisions.

ACE is an operating system and a structured approach intended to change culture and work practices.  The ACE mission is to achieve a level of quality and productivity improvement that satisfies customers and allows the company to produce increased workloads more efficiently.

ACE is also a collection of management tools that have been organized into a stepped progression of increasingly difficult-to-attain criteria.  The objective of this format is to guide the organization with sets of defined objectives.  The levels of criteria focus efforts on "first things first."  The following ten elements form the basis of ACE (with brief explanations):

1) 6S/Visual Workplace
“A state when anyone can walk into a workplace and visually understand the current situation”.  At first glance, one should immediately be able to describe the workplace organization, the work process, schedule condition and abnormalities.  The six S’s that guide the foundation of the visual workplace are: Safety, Sort, Straighten, Shine, Standardize and Sustain.

2) Total Productive Maintenance (TPM)
TPM is a culture that permanently improves the overall effectiveness of equipment, with the active involvement of operators.  Several tenets guide this element: daily walk-arounds, preventive maintenance, equipment analysis, machine capability and scheduled maintenance.

3) Quality Clinic Process Chart (QCPC)
This is a quality control process chart used to help point out quality problems.  The chart focuses on sequences of operations where problems/failures are recorded.  Over time, problem areas can be identified for corrective action.

4) Root Cause Analysis
Relentless Root Cause Analysis (RRCA) is the “persistent pursuit of the most influential factors that drive failure”.  Analysis tools can be included in a standard RRCA procedure guide and can be applied by trained and designated shop root cause analysts.

5) Mistake Proofing
This is the implementation of mistake-proof devices on a checklist, where an operator should be able to answer “yes” to all, thus ensuring defect-free work.

6) Process Certification
Process Certification is a checklist of actions taken to assure processes produce a reliable and repeatable product, service or action.  The certification process can be divided into six steps, with each one building on the other ultimately toward a “certified” process.  The six steps are a) form teams, b) define process, c) review & assess process, d) establish control & capability, e) document control plan, and f) certify process.

7) Setup Reduction
This is an esoteric manufacturing element.

8) Standard Work
Somewhat esoteric, this is essentially the interaction between operator and machine, and details the motions of the operator and the sequence of the functions of the machine.

9) Passport System
The Passport System is simply a process where review gates are identified, with relevant checklists for each gate.

10) Market Feedback Analysis
This is also an esoteric manufacturing element.

These elements are used proactively as part of a continuous improvement effort.  The ACE process provides action items that effect day-to-day work to increase quality and speed and to reduce costs to enhance the organization’s competitive position, with the following goals:
· Produce defect free parts
· Reduce inventory and increase inventory turns
· Implement visual control and displays
· Empower the work force
· Improve customer satisfaction
Pratt & Whitney's #1 concern is safety, but the other primary focuses are quality, delivery, and cost.  In ACE it is important that everyone understand the high cost of low quality; and other problems that have high initial and recurring expenses.  The workforce is always empowered to "stop the line" and fix problems.  Focusing on quality thus drives improvements in delivery and cost.

It is apparent that the ACE quality process has applicability outside the manufacturing environment.  At Pratt & Whitney the tools are also applied in the office and the conference room.  In the final section of this paper I highlight several opportunities for implementing elements of ACE in DoD activities.


Today ACE is the single pervasive quality process of Pratt & Whitney.  Its strength and secret to success reside in the fact that it is based on one single overarching theme, “quality”.  With Lean, these distinctive practices have become “diligent mantras”, which permeate through all facets of the organization.

Competition… Lessons Learned?


The Great Engine War study targeted “lessons learned” that apply to the DoD.  The document provides a clear industrial perspective, but the lessons are focused solely on government acquisition practices, vice appreciating the exceptional events at Pratt & Whitney that prefaced the DoD’s decision to renege on the terms of the original contract award.

The Alternate Engine

Since the “Great Engine War”, the military side of Pratt & Whitney saw continued sales of the F100 engine, and in 1989 the last of the series, the “229” was delivered, this being the first of the series that finally had “thrust parity” with GE’s version (in effect, an equivalent engine).  This was the first government intervention to regulate a dual-source program.

Throughout the next decade P&W rebuilt its reputation with the USAF, peaking in 1999 when Pratt came to the aid of an F-15 Aircraft Wing based in Lakenheath, England, which had been suffering readiness problems due to engine shortages.  P&W invested, mobilized and help build up the aircraft fleet, thus endorsing its drive to be a responsive contractor; Pratt understood that combat readiness superceded all, and delayed contract discussions until after the crisis was resolved.

In the early nineties Pratt & Whitney won the competition for the F-22/23 Stealth Fighter propulsion system, the F119.  The F119 program is in its second decade and progressing on schedule as the single source for the F-22, a USAF-only aircraft.

In the late 1990’s Pratt & Whitney won yet another competition, this time for the propulsion system for the Joint Strike Fighter (JSF) (an aircraft that promises to be more prolific than the F-16; several thousand are expected to be sold to allies on the global market).  The engine, build around the core of the F119 had proved itself in both sets of Concept Demonstrator Aircraft (CDA) designed by Boeing and Lockheed-Martin (L-M) aircraft.  In spite of winning the contract and demonstrating flawless performance for the downselected L-M aircraft, the terms of the original government award contract mandated that following System Development and Demonstration (SDD) (in approximately ten years) GE would be afforded the opportunity to openly compete for an alternate engine with Pratt.  This was done in the name of “competition”.

Pratt & Whitney’s official position on this alternate engine issue was to accept the terms, and provide the best possible product to the customer.  Customer focus takes precedence over all – hence application of the main lesson learned of the “Great Engine War”.

Parallel or Tandem?
As I write this, Pratt & Whitney is six months into F135 SDD.  One hundred percent of the F135 Program effort is dedicated to meeting the milestones for this phase of the program and satisfying the customer.  SDD culminates in mid-2012.  In the meantime, GE is in Pre-SSD, on a smaller scale than Pratt & Whitney, and funded by the government to develop the F136.  The F136 is, by the terms of the contract, to be completely interchangeable with the F135; essentially transparent to both operator (pilot) and maintainer (mechanic).   The GE F136 SDD, schedule-wise lags behind the F135 Program by approximately 40 months in all milestones.  The F136 will be eligible for open competition with the F135 in 2011 (Lot VI).

To assist the government and company business strategists in determining the business soundness of the Alternate Engine Program, business cases have been drafted for an anticipated 60-40 split (P&W and GE, respectively) in sales with GE commencing with Lot VI (with the intent here to present an environment of competition for the two companies).  The unfortunate reality however is that Pratt will be building the engine in accordance with SDD milestones and fielding over 100 CTOL (Conventional; TakeOff and Landing; for USAF) engines, over 90 STOVL (Short TakeOff and Vertical Landing, for USMC) engines, over 60 CV (Carrier, USN) engines, and over 25 UK STOVL engines.  During the same period, GE will be afforded the opportunity and luxury to develop and enhance the F136, while only meeting SDD demonstration milestones.

“Competition” assumes competitors are essentially in the same playing field.  That would be true if both Programs (F135 and F136) were being executed in parallel.  In fact, however the Programs are conducted in tandem, with the “trailer” allowed to build its engines at a considerably smaller scale, funded by the government on the order of $400-500 million, and with the flexibility to field new technologies mid-program.

Competition, Economics or Readiness?
On the customer’s behalf, the goal here is that the alternate engine concept is supposed to promote competition between P&W and GE, therefore ensuring better customer responsiveness and technology breakthroughs – in short a better product for the customer.  Reality however counters that justification.

On the following page is a normalized “Alternate Engine Business Case” illustration of what returns the government can expect from the initial investment to subsidize the alternate engine concept.  GE’s F136 will officially be in a position to compete with Pratt’s F135 in the 2010–2011 timeframe.  Noting where the initial deficits start climbing and clear the “breakeven” point we see that the best the government can hope to achieve is to surpass this threshold in 2025.  In short the alternate engine program cannot be supported from an economical perspective.
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A convincing argument for the alternate engine program from the government’s point of view is to ensure readiness.  With a single-source engine for an aircraft program of this magnitude, a recurrent technical problem or a fleet-wide grounding would be catastrophic to readiness for all participating nations.  The risk of having “all the eggs in one basket” is too great, and the government considers it worth the fiscal losses to offset this risk.  A counter to this line of reasoning is that most military aircraft in service have only one supplier, and history does not support the “all the eggs in one basket theory”; engine suppliers traditionally meet their commitments.

Another counter to the alternate engine plan is that having two engine suppliers in fact dilutes resources available and statistically actually increases the problems and decreases the ability to resolve them.  Additionally, the logistics infrastructure and costs will escalate with multiple suppliers thereby risking combat readiness.

In summary, an Alternate Engine Program, in my opinion violates the “fairness” case, business case and operational redundancy case.  But in the end, in spite of all these issues, Pratt & Whitney, as decided by Military Engines President Steve Finger, will build the best engine it can and will be responsive to the customer.  And in the event that in 2011 GE does not successfully meet the standards for the government and Pratt wins 100% of the contract; what then?

CHAPTER 3… Maintaining the Edge

Leadership challenge… “Transforming Culture”


Pratt & Whitney’s leaders are aggressively being challenged to transform the culture.  It is recognized that innovative tools, methodologies, and processes have permeated the company across programs and functions, however success will not be achieved through their application alone.  Leadership must motivate the workforce to “choose its destiny, not to leave it to chance”.

I have observed a conspicuous effort to drive a “transformation of culture”, which sees the shifts in orientation, perspective, and characteristics.  I found the following “shifts” and “actions” worth documenting:

· “Command and controlling” orientation to “empowerment and engagement”

· “Tactical” orientation to “strategic” focus

· “Task orientation” to “mission” orientation

· “Zero defects mentality” to one which “rewards risk and innovation”

· “Reactive and hero mentality” to one “driven by process”

· “Retributive” mentality to “non-retributive and open”

· “Problem solving hierarchical-based” to “assumption of responsibility at lowest level”

To effect this culture transformation, several steps are taken:

1) A “daily sense of urgency” is be established - an organization that is faced with products and deadlines can not afford the luxury not to front-load decisions and actions;

2) Form a sense of mutual support within the organizational hierarchy;

3) Create and communicate a clear, concise and pragmatic vision based on common values, ideas, challenges and needs via all channels;

4) Empower and encourage initiative and risk taking;

5) Set short range goals – intermediate victories sustain enthusiasm, allow for course correction and sustain the sense of urgency; and

6) Implement new approaches in the organization and tie them to the transformation strategy.

Growth, the Key to the Future 


In recent years Pratt & Whitney has been on an aggressive road of restructuring.  Most noteworthy of this restructuring has been the full implementation of the IPD process, which bridges all business functions into a single program team.  IPD has not only resulted in philosophical and organization transformations, but physical as well.  Prior to two years ago, Pratt & Whitney Military Engine Engineering, Management, Production and Ground Test operations were split geographically at principal facilities based in West Palm Beach, Florida and East Hartford, Connecticut.  IPD was the impetus to consolidate all functions to the Connecticut facility, with the exception of Sea Level Engine Test and Space Liquid Propulsion Systems remaining in Florida.  Pratt & Whitney moved some 1,100 employees and their families from Florida to Connecticut.


This particular relocation action was a hardship to personnel and initially destabilizing for many of the business centers.  Although the company offered to burden expenses associated with relocation of all affected employees, many chose not to make the sacrifice(.  The after-effects are still being felt, particularly in terms of critical skill shortages.  In short though, the company’s leadership had a long-range strategy, studied the risks, and chose to make a difficult and controversial decision that resulted in losses of jobs.  In spite of the difficulties, all affected program milestones were met and Military Engines reached the bronze level of ACE.


These actions were among many with the goal of transforming the company into a “growth company for the future”
.  This bottom line approach has led the company to acknowledge that for example, large commercial engines won’t be the primary source of growth as it had been in the past, but thinking “outside the box” will make the difference.  Aftermarket services, innovative application of gas turbine technologies, and leveraging shared technologies from fellow UTC Sectors will contribute to the growth.


Every group in Pratt & Whitney has a “Roadmap” that clearly shows how they will reach their “growth” targets.  This is a predominantly strong attribute of the company, as all groups and their subordinate functional areas generate strategies that reflect those of the tiers above, leading all the way to the President, and these strategies are articulated and communicated to all personnel.  Roadmaps, the “bridges that connect vision and journey into terms everyone can understand”, as noted earlier are posted everywhere in the company: on relevant business center bulletin boards, PowerPoint presentation lead-ins, and on the Intranet.  I see this as a contributor to “strategic clarity”: where senior Management clearly understands its sources of competitive advantage and articulates simple well-understood models, with clear definitions of how operations contribute to this competitive advantage (what, why, where and how).  I found it noteworthy that employees across the spectrum can broadly explain how the company “wins”.

“Re-inventing the Business”


Pratt & Whitney has set some very ambitious growth targets.  The new slogan “Re-inventing the business” illustrates how the company will reach those targets.  Actively incorporating the philosophy of “customer pull”, embedded in the tenets of Lean Thinking, has driven management to do what it takes to “re-invent ourselves” to meet the changing needs of customers.

Several actions exemplify how this is being accomplished:

Research and Development
Pratt & Whitney businesses are continuously engaged in research and development and sharing their respective breakthroughs so new products will be ready as the market needs them.

Leveraging Shared Technologies
The company is leveraging shared technologies and capabilities within UTC; such is the case in P&W Power Systems whose full product line of commercial application of power generation systems is derived from Pratt & Whitney’s demonstrated aircraft engines.

Forging Non-Traditional Alliances
Non-traditional alliances are being sought to enhance existing technologies, such as with NPO Energonash of Russia in the RD-180 (LOX/Kerosene) Boost Engine Program for Atlas III and V rockets.

Acquisitions, Mergers and Joint Ventures
Acquisitions, mergers and joint ventures are a top priority here.  P&W has aggressively sought to extend core competencies globally, such as with Hamilton-Sundstrand flight systems and several foreign joint venture companies associated with the Joint Strike Fighter Program (currently in negotiation).

Enterprise Resource Planning Initiative


Pratt & Whitney is currently engaged in one of the latter implementation phases of Enterprise Resource Planning (ERP).  Several UTC Sectors are studying the possibility of adopting ERP, but to date only Pratt has taken the initiative.

To bring the reader up to speed, the term ERP is used world-wide to mean:

“The improvement of overall business effectiveness by improving the way business processes are performed (Business Process Re-engineering), enabled by the use of a purchased computer system that is pre-programmed to support a variety of world-class business processes.”

Pratt & Whitney’s ERP program, once completely implemented, will optimize (or re-design) its business and organizational processes and structures to improve its overall effectiveness.  To affect this initiative, Pratt has contracted with SAP AG, Pricewaterhouse-Coopers, CSC and Sun Microsystems to provide its ERP system and related implementation services.

A Brief SAP Background

In 1972, in Mannheim, Germany, five engineers had an idea to produce and market standard software for integrated business solutions.  In doing so they started a company called "Systemanalyse und Programmentwicklung".

Since then, that company has become SAP (Systems, Applications, and Products in Data Processing), dedicated to providing SAP users with A Better Return On Information.  From its beginning, SAP approached business application software from a business viewpoint.  By collaborating with business and IT executives, and partners worldwide, SAP developed a unique understanding of implementing technology solutions for business users.  They developed software that could help companies of all sizes link their business processes, tying together distinct business functions, and helping the whole enterprise run more efficiently.  From the beginning, the software was developed to work on a multilingual/multinational level, gaining it international acceptance.

Today SAP is the largest supplier of business application software in the world and the world’s fourth-largest independent software supplier.

Pratt & Whitney Implementation

Pratt & Whitney ERP Implementation Teams have strived to communicate that first and foremost, ERP is not just an Information Technology (IT) project.  It is a major commitment to a new way of doing business and a complete business process re-engineering, which will enable:

1) Best practice business processes;

2) Common business processes across all sites worldwide; and

3) Timely and accurate information for global business decisions.

This unprecedented access to shared information across the organization will facilitate the creation of customer value through better integration of marketing, engineering, manufacturing and customer support operations.  ERP is the solution to break through functional barriers that previously inhibited common processes, common data and worldwide visibility.  The effected major businesses are:

1) Program Management

2) Sales, Marketing, Forecasting, and Order Processing;

3) Product Development and Life Cycle Configuration;

4) Planning and Scheduling;

5) Materials Management and Distribution;

6) Production Execution;

7) Product Service and Support;

8) Plant and Asset Management;

9) Financial Management; and

10) Human Resources

The implementation of ERP at Pratt & Whitney consists of seven principal and two secondary phases, in which each incorporates and effects several projects.  Different phases typically incorporate several portions of projects, hence the overlapping nature of ERP.  The projects are listed below, classed in four main operating “columns”:

Column 1:

Project 1: Finance and Cost Accounting

Project 6: Manufacturing Operations

Project 7: Program Management (Earned Value Management System (EVMS)

Column2:

Project 2: Procurement

Project 4 Sales and Distribution (operations)

Column 3:

Project 3: Engine Sales and Assembly

Project 5: Configuration and Data Management

Project 6A: Maintenance and Component Repair Operations

Column 4:

Project 8: Human Resources

Project 9: Business Information

ERP Phases Plan
The ERP Phases Plan is as follows:

Phase


Effected Projects


Go-Live Date
Phase 1

1, 2, 4, 9



Oct ‘99

Phase2


1




Feb ‘00

Phase 2a

4, 6




Mar ‘00

Phase 3

3, 4, 5, 7



May ‘00

Phase 3a

3




Aug ‘00

Phase 4

1, 2, 4, 6, 6A



Aug ‘01

Phase 5

6, 7, 9




Feb ‘02

Phase 5A

1, 3, 4, 6, 6A, 7, 8


Aug ‘02

Phase 6

9




Aug ‘03

Phase 7

Continued Deployments


TBD



(for small J-V companies et al)

Implementation Methodology


Each phase listed above goes through the “steps” highlighted below.  An unintended, but positive “fall-out” of ERP implementation is the wholesale inventory / rationalization of legacy processes.  The new and more efficient system with ERP tools typically results in an analysis of legacy processes that may lead to their modification or removal.  There are three areas where this “analysis” may occur – in the “Business Blueprint” phase, during “Realization” or, most preferably, after the “Go Live Date” thus ensuring the user has gained sufficient knowledge of ERP and what it can achieve.
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· Gather Requirements

· Determine Scope

· Scope Signoff

· Design process & system

· Prototype solutions

· Determine org impact (OCR)

· Approval on design & impact (OCR)

· Develop training course (OCR)

· Build & document system

· SAP configuration

· Technical Development

· Change Management (OCR)

· Develop training material (OCR)

· Test the system

· Convert the data

· Train the users (OCR)

· Prepare the sites (OCR)

· Go Live

· Support end users

Operational Change Management
In providing this overview of the ERP implementation phases, the goal is not to inundate the reader with ERP operating organization, processes, schedules, and implementation methodologies, but to give an appreciation of the complexity and benefits of the system.

In my assessment the most noteworthy aspect of ERP implementation is the challenge of introducing it to the work force.  In that regard, Pratt & Whitney’s unique management of Operational Change Readiness (OCR), which is different from that advised by ERP consultants, may provide future ERP users such as DoD organizations insight with respect to the human factor of change management.

The four elements of Pratt’s OCR are:

1) Knowledge management;

2) Change Management;

3) Site Readiness; and

4) Process Control and Security

In traditional ERP implementation these elements were organizational and operational “silos” (per guidance of Pricewaterhouse-Coopers consultants).   Pratt has integrated them into one another in the schedule and across functional areas (e.g. Module Centers, Manufacturing/Engineering and Systems Engineering).  OCR occurs during the “Realization” and “Final Prep” phases highlighted above (in boldface font).  Six distinct areas of concern are addressed in OCR:

1) “As is” assessment – Where are we now?

2) What is the new functionality of SAP? – “How will it impact the “as is” organization (Human Resource (HR)-related) and processes?

3) Organizational impact assessment – “What do we remove, add or modify, and who is impacted?  What (HR) positions go away, and who is impacted?  What new roles must be defined?

4) Site Readiness – hardware is ordered, installed, and updated as required.

5) Security profiles are created for each employee affected by the implementation; access limits must be defined, and all users must be prepared for the Go Live date (the magnitude of which may be significant – as an example for Phase 5A implementation, Pratt forecasts 7,300 of 10,131 end-users will be effected on a daily operational basis).

6) Personnel (HR) role assessments and impact study – Training.

ERP Progress Summary
The Pratt & Whitney ERP Rollout Plan was presented to all hands in April 1999.  The first project, and key factor for ensuring ERP realization was the successful implementation of the “Core Finance” modules in SAP in the Pratt & Whitney Connecticut, Florida, Georgia and Maine facilities in October 1999.

ERP in Pratt & Whitney remains in its infancy, and is due for full implementation in late 2004.  Among the challenges is choosing Phase Go-Live dates that will permit the two-week system transition and personnel training; this can not take place at the beginning of or at the end of a financial quarter, thus typically driving the date to mid-August of each year.  

The program is on track, but as is the case for typical schedule-driven programs, there is no room for “glitches”; IT setbacks can have some significant adverse impact on success (Implementation Managers are under great stress to succeed here).  Also the HR factor remains a challenge in spite of the conscious effort to “lead turn” impact studies, awareness and personnel training in OCR plans.  The perceived threat of ERP to job security and status quo tools (aversion to change) can significantly impact the transition, and in fact has contributed to some delays of Go Live dates in previous phases.  Additionally, other obstacles that I have observed are predominantly time-management related; although there is certainly a drive to fully implement it, conflicting operational requirements that rate higher priority have contributed to delays in certain businesses (for example, Space Propulsion Systems, which now must double-up Phase implementation, with an appropriately named “Big Bang” Go Live date).  In the final analysis though, the effort has high visibility and will ultimately succeed.

Strategic Approach to Managing Human Resources

Search for Talent 


I have observed that the top priority for Human Resources (HR) is talent.  This includes recruiting, retention, and employee development.  Being transformed in to a growth company, the company is focusing on development and retention of employees.  An HR adage is that success attracts success, which is particularly true here as growth targets are met and shareholder values increase; it becomes easier to recruit, hire and retain the best talent.


In spite of indications of a weakening economy, the battle for talent continues across industry.  To deal with this and the reality that quality employees have many options, UTC has established an organization whose mission is to retain and develop - the Office of Retention and Diversity.  Although admittedly there is no “silver bullet” strategy to address recruiting and retention, several key initiatives however have been put into effect.

Key Initiatives

Traditionally every quarter, customers fill out Scorecards rating P&W’s performance in key areas such as on-time delivery and response to technical questions.  Recently, Pratt & Whitney employees have been given the opportunity to rate the company in areas important to them.  This is perhaps the most successful initiative in “managing the talent of the organization”.  The primary tool used is the Employee Survey program, which helps identify and focus on what’s most important to employees.  The employee Scorecard takes measurements at all the points where the company touches employees from pay and benefits to communication and leadership practices.


Another promising tool currently being fielded in Engineering at Pratt & Whitney is “re-recruiting”.  Here the company focuses on employees who have the highest risk of leaving the company and thus creates programs to ensure they enjoy a “long and rewarding career at Pratt”.  This “re-recruiting” is imbedded in the Standard Performance Management Process, discussed later in this paper.


Typical in leading edge IT companies, HR processes at Pratt (and UTC-wide) are automated and outsourced for efficiency.  Employee interests and concerns can be communicated on line, and responsive HR counselors respond directly to employees.  This personal interaction is considered a vital attribute to the success of HR support.


Lastly, ACE quality tools have proven valuable in HR-related initiatives.  They have been used to capture experience and knowledge of employees before they retire and are preserved for follow-on generations of employees.  Also to become more efficient and eliminate bureaucracy in HR activities, ACE lessons have been applied in designing a new compensation system with common job descriptions for salaried employees.  This has resulted in the reduction of 5000 detailed job descriptions across the corporation to 500 common job descriptions.  This has successfully enabled employees to easily identify positions across UTC, which they may be interested in; thus giving them more flexibility in moving from one UTC division to another to pursue those opportunities.

Employee Services


In commercial and government sectors many of the most important organizational gains come from improving internal processes.  Pratt & Whitney is on the cutting edge of these solutions.  Employee self-service on the Web allows employees to carry out routine tasks themselves and reduces or eliminates paper and inefficient legacy processes.  Employee self-service applications include online organizational processes, collaboration tools, and e-learning.

Organizational Processes
Pratt & Whitney, as well as its parent conglomerate UTC, focus heavily on outward processes, many of which are discussed in this study.  These outward processes are associated with the Corporation’s core competencies.  However UTC has not overlooked ways to automate internal tasks, which add to administrative overhead and provide little value.  Here it has practiced its aggressive outsourcing strategy to build a Web infrastructure that provides Intranets and portals across the Sectors that combine documents, data, and services.  Additionally, many of these sources are linked to extranets and the Internet for efficient access to partners, suppliers and customers; thus ensuring that everyone can view information from one centralized source.

Security
The area of greatest concern with this degree of connectivity is security, both proprietary and national, the latter of which defense-related industries must consider.  Access to sensitive information is closely controlled and if authorized, accessible only through closed Intranet sources, to the same security standards as DoD.

Online Collaboration Systems
Online collaboration systems offer interactive learning capabilities and tools, which permit employees to efficiently exchange knowledge and information.  Additionally, these training systems are linked with competency-management initiatives, which document skills and education levels of individuals and business centers.  This affords employees and supervisors the capability to view their current skills and training qualifications, develop training strategies and engage in courses to fill education shortfalls.  A Web-based performance management process accomplishes this.

Standard Performance Management Process
In order to have a standard performance management process that utilizes available technology, UTC has developed a Performance Management suite of tools, which includes a Web-based Performance Feedback Tool, an Individual Development Plan, and a 360º Feedback Tool.


The Standard Performance Management process ensures careful analysis of each employee’s job performance and individual competencies, and therefore identifies individual development needs and activities reviewed on an annual basis.  In this way, everyone plays a role in building performance and capability, thus supporting employee contribution and continuous learning, and provides tools for assessing and developing skills and competencies that managers and supervisors can communicate in training and development strategies.

E-Learning
Among employee services, the area of greatest potential is e-learning.  E-learning allows the Corporation to train and educate its work force to build job-related and promotion-enhancing skill sets, as well as, if necessary, to prepare employees for “life after Pratt”.

The UTC Learning and Development Institute offers distance learning and resident training programs from numerous reputable universities such as Penn State, Boston University, MIT, Purdue, and Georgia Tech, among others.  An employee may enroll in a Web-based distance-learning program or participate in a resident degree-oriented program, if selected.  In either case, whether in pursuit of a degree or not, if that curriculum supports the employee’s education and training strategies as identified in his/her Individual Development Plan, the UTC Education Support Program will cover all tuition costs, books, academic fees, and paid time off to study.

To support education and training strategies, the UTC Learning and Development Institute has created an e-learning tool, called TEtalk® (Technical Education Talk) which provides an electronic newsletter called the "UTC Learning Portal Planner" that is e-mailed to all UTC employees.  This gives employees an efficient interface for obtaining information about training, development and educational opportunities across the corporation from the newsletter and the UTC Learning Portal registration process.

UTC Learning and Development has also created for two communication vehicles: the "UTC Learning Portal Alert", located weekly on UTC Intranet sites, and the "UTC Learning Portal Select", a target email site where employees can sign up to receive information on courses within a specific discipline.

CHAPTER 4… For DoD

Lean Thinking in DoD


I found that the principles of Leanness can be applied to a variety of organizational functions in DoD, from the combat arms operational environment to administrative support activities.  In contrast to Total Quality Management (TQM), which captures intuitive approaches to communication and management processes to focus on the customer; Lean Thinking is a quantifiable approach designed to remove waste (muda) from an organization.

Wary of introducing to DoD yet another “new wave” approach to better business practices, Lean Thinking can be treated as essentially an extension of TQM.  Cases of Lean Thinking companies often show organizations who have adopted the circular management processes and communication approaches of TQM, and have taken a step beyond to rethink their entire way of doing business.  This rethinking requires an organization to not look inward toward its own operational “efficiency”, but rather to observe the whole product or service through the eyes of the “customer”.


Several books have been published that discuss aspects of, and how to implement Lean Thinking in an organization.  Two of these are referenced in the bibliography of this paper.  I do not wish to restate what has already been eloquently published; therefore I will recommend that these references be consulted.  Additionally, and perhaps most importantly, the Lean Institute has been created to develop new applications and methods, and to provide updates of current trends and innovative processes of Lean Thinking.  I have personally communicated with the Institute and they are disposed to providing consultation to DoD.

Achieving Competitive Excellence in DoD


Although ACE was designed for industry, I am convinced that some of the elements have applicability to certain DoD functions.  Some of these are simply different approaches to problem solving, organizing, and feedback.  But what makes these elements unique is that in every case they are standard processes and all results are measurable.


When I observe ACE in practice on the Pratt & Whitney production floor, I find myself imagining comparable maintenance practices in aircraft squadron maintenance spaces.  Several areas of ACE merit consideration for further study for use in this sort of environment.  They are:

1) Relentless Root Cause Analysis

2) Mistake Proofing

3) 6S

Relentless Root Cause Analysis (RRCA) as described earlier in this paper, is the “persistent pursuit of the most influential factors that drive failure”.  Analysis tools can be included in a standard RRCA procedure guide and be applied by trained and designated shop root cause analysts.

Mistake Proofing can be used as a validation tool for existing maintenance practices and procedures.  Training and designated personnel can conduct this validation commensurate with Maintenance Instruction updates, technical publication reviews, et al.

6S is a step beyond being “clean and orderly”.  This can be applied as a standard approach to creating a safe, organized, visual workplace in maintenance or office workplaces.  Further, it drives a daily standard of conduct that would eliminate the need to conduct weekly inspections since the workplace would always be at the same level of efficiency.

Outsourcing…”Keeping Our Core Competencies in House”

Where it works
Perhaps the single most important attribute of Pratt & Whitney is its ability to directly understand its sources of competitive advantage, and clearly define how operations can contribute to that advantage.  In an environment where bottom-line drives everything, P&W operations strategists continuously analyze these advantages with the intention of identifying what among them are core capabilities.  Once identified, the core capabilities are further studied to leverage and develop strategies to extend them in business operations.


In its never-ending efforts to be Lean, Pratt places an inordinate focus on exploiting and developing core competencies and leveraging partnerships on non-core ones; and with respect to growth aspirations, whether organic or through acquisitions, they are linked to or natural extensions of core competencies.  The company has adopted an arguably “ruthless” approach to “keeping only what they can be the best at in house” – in sum, “if it isn’t a core competency, it is outsourced”.

Following the Example… One Clean Sweep

If DoD were to conduct a critical core capabilities study across the services, it would identify warfighting and all direct support activities as “core”; and non-warfighting / indirect support activities as “non-core”.  This list of non-core / peripheral functions consists of personnel administration, finance and accounting; educational support services; medical (non-expeditionary); and Information Technology (IT); among other less significant functions.

In DoD, as is the case at Pratt & Whitney, personnel administration, travel, personnel finance and accounting, education programs administration, medical services (non-expeditionary), and IT can be outsourced.  Only companies that demonstrate these functions as core competencies may be awarded outsource contracts.  With the exception of medical services, all others would be Web-based services that are efficient, responsive and employ state-of-the-art technology.  To boost, when a new requirement is identified in any one of these functional areas, milestone timelines would be on the order of weeks vice years.

Action to implement commercial outsourcing across DoD would clearly impact thousands of government jobs, but contract negotiations could include mandates for awarded commercial firms to hire recently laid-off government employees to compensate for significant manpower requirements.

Employee Education

Leaders Driving Education
In my observation UTC exemplifies the ideal performance management process – one that incorporates an individual development plan.  On an annual basis, supervisors and their subordinates conduct a detailed analysis of the subordinate’s job performance.  This analysis, generated by the supervisor (as is the case with the DoD Fitness Reporting process), identifies and documents individual competencies.  However it takes a further important procedural step to recognize the subordinate’s developmental needs.  These “needs” may be proposed by the supervisor, the subordinate, or both, and are based on shortfalls, advancement requirements, or personal ambition.

Thus, if our services were to adopt this “next step”, the Reporting Senior (supervisor), in effect an education and training advocate, would generate an individual development plan, which identifies and plans work-related training requirements and personal/professional education goals.  Once generated and approved, the plan would become an official document authorizing expenditures and efforts.

Finally, as discussed earlier for UTC, service members would have access to DoD-wide outsourced e-learning portals and educational support services to work toward completion of their individual development plans.

Incentives
With respect to incentives, the supervisor would be required to ensure his/her subordinates are provided with a minimum number of hours of training per annum.  Further, training and education achievements among subordinates would be reflected in the leader’s performance feedback.

Applicability at DoD

It is a fact that DoD-equivalents of individual development plans for active-duty service members are generated by training Staff Non-Commissioned Officers (SNCOs) or Officers, career counselors or conscientious and knowledgeable Reporting Seniors.  However to date no cross-service standard is established where Reporting Seniors (SNCOs or Commissioned Officers) are accountable for direct intervention to education to such a degree as described above.

Too Generous?
The concepts of individual development plans, and generous professional education opportunities supported by outsourced Web-based services and tools across all branches of the military (for standardization and cost savings) may be considered by some as too liberal and potentially anti-retention.  The same argument was met at UTC seven years ago when CEO George David proposed one of the most generous education-support programs in corporate America.

At the onset of this program at UTC there was significant anxiety.  The question lingered: “Would people take advantage of the corporation, be educated on our nickel and then take off and go work for somebody else?”

The fact of the matter is that at UTC, approximately 4% of workers who seek company-financed college degrees and certificates leave each year.  The attrition rate for employees who do not participate in the program is 8 to 10% per year.
  Available evidence and my assessment of personnel at the company are that “making it easy” for employees to go to school makes them both more mobile and more loyal.

Currently all of our services (to varying degrees), and about three-quarters of large U.S. companies offer aid for college courses principally to help in recruiting.  At most companies approximately 10% of employees enroll in college-level programs.  At UTC it is 20%.

Like the military, most companies reimburse workers at the end of the semester, and cover only part of the tuition and require job-related courses.  At UTC if a curriculum is in accordance with the employee’s individual development plan, which does not necessarily insist on job-related material, the company will pay up front all tuition and fees, etc, plus company stock.

To quote a former UTC hourly wage worker, who earned an Associate’s degree in management and was subsequently promoted to a managerial position: “Now that I have my degree, and they offered me a job (to use it), in a field that I like, there’s no reason to think about working anywhere else”.

In short, this philosophy works here, and should be considered at DoD.  UTC CEO George David said that “UTC can’t guarantee lifetime jobs, but it can offer skills and knowledge that could protect laid-off workers”.  The DoD corollary to that statement should be something like: “Someday our Marines, sailors, soldiers and airmen will all be veteran Marines, and ex-sailors, soldiers and airmen… for their selfless service, we owe it to them to build their skills for life after military service…”

Life After Military Service… Improving The Odds

As a natural extension of the topic above dealing with “life after military service”, the issue of industry recruitment has often come to my attention throughout my Fellowship.  A significant challenge to U.S. industry is finding and recruiting desirable prospective employees.  It is common knowledge that the DoD is perhaps the most promising source of an educated, disciplined, mature, responsible, leadership-experienced work force.  However, not all employers have the resources to recruit through headhunter companies, or the wherewithal to access military retirement agencies, et al for lists of military personnel departing active duty service.

The solution is an efficient Web-based standard DoD-wide placement assistance program (a service currently available on the Web by commercial organizations).  Three to six months prior to an end-of-service enlistment obligation, retirement, or resignation of Commission, service members can elect to have their “resumes” entered into a DoD database.  Their qualifications, education, specialties, and experience could be made accessible on the open Web for prospective employers to peruse.  When candidates with desirable qualifications are found (organized under certain categories), the employer can submit a request for further information by electronic means to the “anonymous” candidates.  The candidates can periodically access the site to inquire on “hits” to their respective resumes, and respond as they wish.

Incorporation of such a mechanism would further demonstrate a DoD willingness to take care of its most valuable resources beyond their departure from active duty service, for a relatively small investment.

Adages of Human Resources


As a closure to this study I thought it might be fitting to share the eight P&W HR adages
 that guide the Company through its daily life:

· Luck is the residue of effective design.

· Communications links the lessons from our past with our decisions for the future

· Not everything that is faced can be changed but nothing can be changed until it is faced.

· We attract by the qualities we display; we retain by the qualities we possess.

· People want structure.  They want to know what the rules are, and they want the same rules applied evenhandedly across the board.

· The illiterate of the 21st century will not be those who cannot read and write, but those who cannot learn, unlearn, and relearn.

· The secret of getting ahead is getting started.

· The obvious and simple so often get overlooked in the shuffle that no ground work is ever laid for a good structure to rise on.
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