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EXECUTIVE SUMMARY

A United States-Government Defense Agency charged with the acquisition and
procurement . of ‘weapons systems required a comprehensive Management Information
System (M1S).. The Integrated Product and Process Management Information System
(IPPMI Sy wasexpectedtointegrate standard procurement functionsthrough ahardwareand
software application. A defense contractor was ‘hired’ to design, develop, build, test and
deploy anintegrated acquisition project M1S, including career devel opment and the manage-
ment of personnel for program managers. The information system was designed and
implemented without due consideration.or management of the human side of systems
development. Thelack of humanfactorsgenerated cost overruns, timedelaysand ultimately
apartial failure of the system. This case addressesthe behavioral, managerial and organiza-
tional shortcomings of 'the MIS process, which ultimately led to a less than effective
implementation.

BACKGROUND

The Naval Sea Systems Command

NAV SEA—theNaval SeaSystemsCommand—ishierarchically linkedtotheExecutive
Branch of the United States Government through the Department of Defense, Navy
Department. NAV SEA manages 139 Acquisition Programs assigned to the Command' s
seven affiliated Program Executive Offices (PEOs) and variousHeadquarterselements. The
Naval Sea Systems Command is the Navy Department’s central activity for designing,
engineering, integrating, building and procuring U.S. Naval ships and shipboard weapons
and combat systems. TheCommand’ sresponsibilitiesal soincludethemaintenance, repair,
modernization_and ‘conversion of in-service ships, their weapons and combat systems.
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Additionally, NAV SEA providestechnical, industrial and logistical support for naval ships
and ensures the proper design and development of the total ship, including contractor-
furnished shipboard systems.

NAV SEA isthe largest of the five Navy Systems Commands. Its FY 00 budget of
approximately $14 billionaccountsfor approximately 16.5 percent of theNavy’ stotal $84.9
billion FYO00 budget. This budget places NAVSEA among the nation's top ‘business
enterprises when comparing the value of -assets, number of ‘employees and budget using
FortuneM agazinecriteria- WhileNAV SEA hasapproximately 900 officersand 1,300 enlisted
personnel; thevast majority of itsempl oyeesarecivilians. TheCommand’ sFY 99civilianend-
strength—45,821- employees in seven PEOs—manages a number of major acquisition
programs for the Assistant Secretary of the Navy for Research, Development and Acquisi-
tion, ASN (RD&A). NAV SEA’ smajor resourcesincludeitshighly specialized professional
employeesandfacilities. Whenever possible, NAV SEA reliesontheprivatesector (defense
contractors, Ang & Slaughter, 2001) for a wide range of products and support services
including ship design and engineering, production of ships, weapons and other complex
technological systems. NAVSEA manages these programs through an organizational
structureincluding Program Management Offices (PM Os).

This case study focuses on the limited attention given to human factors in the
implementation of anM I SwithinaProgram Management Office(PMOGOV). PMOGOV is
tasked with weapons systems devel opment for seawarfare. A defense contracting organi-
zation—Prime Contractor (PC)—designed, developed, tested and implemented the man-
agement informati on'system. Thislntegrated Product and ProcessM anagement | nformation
System (IPPMI'S) wasdevel oped under aU.S. Government contract endinginthelate 1990s.
Additional perspective onthe Defense acquisition community and the Defense Acquisition
policy arelocated in the appendix.

This case study is organized into eight major sections: background, setting the stage,
case description, current challengesand problems, references, appendix, glossary of terms,
and further readings.

History of the MIS Case

A defense contractor was solicited through the normal government Request For
Proposal (RFP) process. ThePM O, throughaU.S. Government contracting agency initiated
an RFP, seeking assistance with the devel opment of an integrated weapons systemsMISto
manage all stages of procurement from concept generation to deployment and follow-on
support. After aroutinebid cycle;thecontract wasawarded to Prime Contractor andtheM 1S
development process was undertaken.

The Management Information System was initially expected to track, monitor and
manage: (1) acquisition logistics; (2) configuration and data management; (3) personnel
training and education; (4) integrated product and process devel opment including systems
prototyping; (5) manufacturing and production; (6) quality assurance; (7) reliability and
maintai nability; (8) risk management; (9) systems engineering; (10) software engineering;
and, (11) test and eval uation, through an integrated software program. These major system
elements were divided into a three-stage linear program: (1) pre-systems acquisition; (2)
systems acquisition, including engineering, manufacturing, demonstration and production;
and (3) finally sustainment. Conceptdevel opment included requirementsplanning and needs
assessment by end users (who in this case included operating forces of the United States
Navy).
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One part of the MIS was the requirement to monitor the development of career
acquisition professionals within specific warfare and functional sub-specializations. The
component of the MIS that managed career development was titled—IDP or Individual
Development Plans. The exploration of the IDP module is used in this case to illustrate
systems deficiencies.

Type of Business

Thetwo' players' include: PMO GOV and PrimeContractor. PMO GOV isaUnited States
Government organizational group of the Executive Branch, Department of Defense, Navy
Department. NAV SEA manages the development and deployment of specific weapons
systems through a complex organizational structure. Figure 1 depictsthe line of authority
between the Secretary-of the Navy and the Project M anagement Office’ s (PM O) functional
lines. PrimeContractor specializedin softwareand hardwaredevel opment and deployment.
Prime Contractor provided project management support to assist in management of weapons
systemsdevel opment. Thereporting relationshi psbetween Prime Contractor and PMO GOV
arealso depicted in Figure 1 below.

Products and Services Offered

PMO GOV delivershoth productsand services. Productsincludeintegrated hardware
and software weapons systems. Services include the management of the acquisition and

Figure 1. Organizational Chart of the Officeof the Secretary of the Navy to the Program
Management Office Functional Lines
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technical operation of weaponssystemsresearch and devel opment, depl oyment and fol low-
up support, to the operating forces of the U.S. Navy.

Prime Contractor develops, tests and deploys the MIS under review. Additionally,
Prime Contractor providesproject management and administrativesupport. Administrative
support comesintheform of collaborative managerial assistanceto PM Q staff personnel for
functional tasks and duties.

Management Structure

The PMO functionsthrough atop-down management structurefollowing thepolicies
and procedures set forth within the Department of Defense and the Office of Personnel
Management. The PMO reportsto a Program Executive Officer, who further reportsto an
Assistant Secretary of the Navy. The Assistant Secretary of the Navy for Research,
Development and Acquisitionisfunctionally responsibletothe Under Secretary of Defense
for Acquisition, Technology, and Logistics.

Financial Status

PMO funding isprovided through afive-tiered distribution process. Initially, funding
reguestsare madethrough the Congressional budget all ocation. Moniesarethentransferred
through the Department of Defense Under_Secretary for Acquisition, Technology, and
Logistics, further distributed through the System Commands to the Program Executive
Officesandfinally tothespecificProgram Management Office. Projectsarethendevel oped
tousethe Congressional budget allocationinaccordancewiththeU.S. Government’ sbudget
and execution processesand cycle. Financial resourcesarethen segmentedinto operational
resources needed to conduct the mission of the organization, and personnel resources
including salary and benefits. PMO funding is provided by the U.S. Congress, under the
annual federal budget Planning, Organization and Management process to the Department
of Defense. Budget decisions are made by the U.S. Congress.

Table 1. Apportioned Funding Levels for Prime Contractor Over the Contract Life

1992 1993 1994 1995 1996
$1.5 Million $2.8 Million $3.1 Million $2.5 Million $0.5 Million

Overall funding levelsfor Defense Prime Contractor over thefirst five-year contract
period, 1992-1996, areprovided inTable 1. All financial dataareapproximate. Project funding
levelsprovided to Prime Contractor over the contract period were $10.4 million.

Overall PMO budget allocation included administrative support of the PMO provided
under contract by Defense Prime Contractor. Software development for program manage-
ment, including the M| S devel opment project, isincluded in the support contract. Funding
allocationfor the M 1S devel opment sub-task of thiscost-plus-fixed-feecontractisshownin
Table2.

Table 2. Apportioned Funding for-the MIS.Development Project

1992 1993 1994 1995 1996
$380,000 $550,000 $950,000 $350,000 $70,000
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In order to afford sufficient numbers of technologically up-to-date systems, cost isa
critical component of DoD system optimization. Cost should not simply be an outcome as
has often been the case in the past. Thus, cost should become an independent rather than
dependent variable in meeting the user’s needs.

Strategic Planning

The PMQ'’s strategic planning includes the assessment of -operational forces needs.
Weapons systems development includes a planning process that-looks at current defense
requirements, future scenario planning and theintegration of new technologies. Needs
assessment is done in partnership with the operating forces based on expected operations.
Strategic planning for weaponssystemsdevel opment isfrequently basedin new technol ogi-
cal advances in engineering and-the applied sciences.

In thiscase, a strategic initiative to develop and deploy the Integrated Product and
Process Management Information System (IPPMIS) for the PMO was undertaken due to
rapidly devel opingtechnol ogy and theneed toimprovethemanagement of overall resources.

Organizational Culture

The weapons systems acquisition community isahomogenous professional group of
individualswith different specializations(financial; quality control ; engineering; manufac-
turing/production; project management; testing; and, general management) all focused on
the procurement of offensive and defensive weapons systems. Most personnel are college
educated with supplemental professional training and many of the senior individualswithin
the organi zation have graduate degrees. Since the organization supports the devel opment
of technology, the organizational culture tends toward early adoption and acceptance of
new technological systems. Many of the personnel staffing Program Management Offices
areseniorgovernment officials,immediatel y bel ow Senior Executive Service (SES) levels.

Economic Climate

Thiscase occurred during the mid-1990swhen defense spending was under aconstant
stateof stressfrom Congressional initiativestoreducemilitary spending. Excessivedefense
spending was a concern to the Congressional defense oversight committees during the
period of this systems development. The political climate valued defense spending cuts
particularly within Research and Development (R& D), asafunction of an ever-decreasing
public perception of threatsto national security. Although defense cuts were encouraged,
spending tax dollarson this| PPM | Swas expected to eventually saveresources. Theoverall
economicclimatewasdirected toward spending minimizationonall defenserel ated projects.
This environment produced constant financial pressure.

SETTINGTHESTAGE

An Integrated Product and Process Management Information System (IPPMIS) was
created for the Program Management Office (PM O). Thel PPMISwasdesignedtointegrate
all products and functional processes in a master acquisition and procurement structure.
Specifically, thisintegrated systemwastomanageengineering, scheduling, testing, funding,
procurement, contractor resources, personnel quality control and system upgrades.
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The IPPMIS was intended to keep pace with an ever-increasing defense threat, as
perceived by the Congressional military planners, both in terms of complexity and sophis-
tication. Thel PPMISwasdevel oped concurrently with arapidly changing weaponssystems
acquisition culture.

The system was meant to manage the entire acquisition and procurement process
through an automated configuration. The Prime Contractorwas hired to build the IPPMIS
withinamultiyear congressionally approved budget allocation. Thecontractor designed and
built the information. system for the PMO. “The IPPMIS followed a standard systems
engineering pracess including the planning, analysis, design, development, testing and
implementation phases.

Technology Utilization

A mainframe-based system attempted tointegrate all thefunctionsand deliver themto
desktop terminals using any of three operating platforms—UNIX, Mac and Windows.
Engineering specifications called for asecure non-Web based system. Thesystemrequired
frequent purposeful updates from forty-five acquisition professionals.-1slands of informa-
tionwereprevalent and oftenmarkedterritorial boundaries. Inputswereprocesseddaily and
status reports were available upon demand.

Prior to the IPPMIS, a simple desktop database existed into which individuals would
arbitrarily upload data. A flat fileformat necessitated multiple input points resulting in
redundant dataand input.errors. Data extraction was hampered by lack of fileintegration.
Management tended to maintain independent operations with limited cross-functional
communications. The belief that “information equals power” produced a resistance to
sharing data. Control and management of datawere limited resulting in poor security. An
intended outcome of the new | PPM | Swastofacilitateincreased cross-functiona communi-
cation, information sharing and improved management coordination.

Advancements

Duringthefive-year period precedingthetimeframeof thiscase, (1987-1992), anumber
of significant technological advancements were implemented.  The mainframe computer
infrastructure was rapidly being converted into.a client-server architecture. Networked
desktop computers supporting aWindows operating platform became standard throughout
the PMO. Functional applications were redesigned to run within the new operating
environment. New structuresmaterialized permitting real-timeon and off linedataprocessing
and updating.  Processing-speeds were increasing exponentially. New management
philosophies were being developed that recognized the value of integrated systems and
personnel. Configuration management—theuse of aspecialized processapplying accepted
business practices during the early planning phases of product development—was an
emerginginnovativemanagerial process. New specializationsof personnel intheacquisition
profession were also growing.

Management Practices and Philosophies

Prior to Project Initiation

Prior totheimplementationof A cquisition Reformin 1990, typical management practices
included task.assignment through a functional hierarchy, with oversight/management
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through avertical pipeline. Personnel were assigned projectsthat were then monitored and
evaluated by supervisors, usually under a prioritization structure established by manage-
ment. Personnel were selected based on their past performance and typically functional
specialization was limited to engineering functions. Personnel were trained as required,
oftentimeshowever, in areasthat were not associated with their functional job responsibili-
tiesortheir civil servicecareer designation. Typically therewereno coordinated or systematic
plans for personnel development or linking between project tasks, expertise and training.

Knowledge and skills were based in general management and there were significant
overlapsand incongruity between what personnel weretrained to do and what they actually
did. Management was evaluated based onarbitrary-and sometimes error prone systems,
leading tofurther mismatchesinintegrated systemsdevel opment. Typically employeeswere
not involved in project planning or decision-making and often times were not consulted in
their career development. The role of managers was oversight. The role of employeeswas
task performance. Stovepipe structureswerethe norm and cross-functional coordination or
even consultations were rare.

CASEDESCRIPTION

Technology Concerns and Components

ThePrime Contractor wastasked with thedevel opment of asoftwareprogram designed
topermittotal integration of all functionsof theacquisition processrelatedtothePMO. The
IPPMIS components and processes included-as depicted in Table 3.

Of the system parts, a.new and critical component of the IPPMIS was the use of a
Professional Career Development subcomponent, titled I ndividual Development Planor IDP.
For purposes of this case study, only the Professional Career Development module was
selectedforillustration. Thel DPwasaprofessional development andtraining element, which
permitted the organized distribution of resources to optimize technical development of
acquisition personnel within their designated sub-specializations,-and to provide the
greatest connectivity between professional competencies and functional responsibilities.
Atthesametime, thel DPincorporated aninput mechanismtofacilitatemanagerial scheduling
of futureempl oyeetraining requirementsand served asabudget al | ocationtool for personnel

Table 3. Components and Processes of the IPPMIS

Components Processes

e Personnel Management Requirements Planning

e Fiscal Management Systems Engineering

e | ogistics Management Hardware Devel opment

e Professiona Career Devel opment Software Development
Prototyping

Testing and Evaluation
Quality Control and Assurance
Reengineering

Field Testing and Deployment
Follow-Up Support
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resources. Thel DPwasintegratedintothel PPM | Sthroughthe matching of specifictechnical
skillswith project tasks and activities.

ThelDPwasarea-timeintegrated information system facilitating access to dataand
informationfromavariety of relational databasefilesfor useby all acquisitionprofessionals.
Input formswithin the IDPincluded:

. Form A—Persona demographics, OPM grade; primary and subsidiary-career field
designations, jobhistory, security clearance, and, thelevel of acquisitionprofessional;

i Form B—Shortterm and | ong-term career goals;

i Form C—Developmental objectivesand activities;

i Form D—Prior professional training both formal and informal education; and,

i Form E—Supervisory review and monitoring of the | DP.

Theintegrated system provided ameansof measuring the degree of congruity between
the organization’ s mission, needs and requirements and the IDPs. The IDP facilitated the
assimilation of the PM O’ smissionwith the plannedindividual staff development activities.
ThelDPwaslinkedtothefour component and ten processmodul esof thel PPMIS. AnOPM
approved training course catal og and the Defense Acquisition University (DAU) programs
are examples of morethan 30 catal ogs and programs avail able through the | DP component.
The catalogs and programs represent information islands existing within the database
configuration. A supervisory review and approval form (Form E) isrelated to the mission
accomplishment and to the career development resourceallocation module. Theaggregated
IDPfileswereincorporated into the IPPM IS for the PM O, PEO and higher authorities.

Thel PPMISincorporated theacquisition reform concept of | PPD —Integrated Product
and Process Development. The IPPD concept isnormally implemented through I ntegrated
Project Teams(IPTs) consisting of cross-functional members. |PPD isasystemsengineering
concept integrating sound business practices and common sense decision-making. The
Department of Defense created the IPPD as an acquisition and logistics management
program. Thisprogramintegrated all activitiesfrom product concept through productionand
field support to simultaneously optimizethe product and its manufacturing and sustai nment
processes. Thegoal of | PPD isto meet cost and performance objectivesfor weaponssystems
acquisition (DAWIA, 1990). ThelPPD evolved from concurrent engineering and is some-
timescalled Integrated Product Development (1PD).

|ssue

Limited to no attention was given to the human system. Organizations must undergo
profound changesin cultureand processesto successfully implement IPPD. Activitiesfocus
on the customer and meeting the customer’ s needs. In DoD, the customer isthe end user.
Accurately understanding the various levels of users’ needs and establishing realistic
requirementsearly intheacquisition cycleisan important function of the systemsdevel op-
ment process. Trade-off analysesaremadeamong design, performance, production, support,
cost, and operational needsto optimizethe system (product or service) over itslifecycle. In
the IPPMISimplementation case study, limited attention was paid to the concurrent design
and application of humanware'.

Theparadox presented in thisproblemisthat thevery foundation concept of IPPD was
not followedinthedesign; devel opment andimplementation of thelPPMIS. Atadeeperlevel,
the part of the processthat isthe subject of the paper isthelack of attention paid to end user
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requirements, skills, and their predilection to accept change. The IPPMIS did not plan or

account for the system-technological, the individual person, or the social organizational

factors—the human triangle (Shouksmith, 1999) that makes up humanware.

Peopl e support what they helpto create (Winslow, 1998, 1992) and in thiscasetheend
userswere not involved in any phase of the Systems Development Lifecycle (SDLC) after
reguirementsplanning and prior tofinal system deployment. The PM O personnel whowould
ultimately be the end userstook limited ownership (minimal support) for asystem that was
mandated by acquisitionreform. Hence, therewaslimited contact between Prime Contractor
andthePM O except for periodicrequired project audits. Thegovernmentfailedtorecognize
and support the human side of systems development and the contractor paid little or no
attention to anything other than the hardware/software technical requirements. Neither the
contractor nor the government recogni zed that thisproject refl ected the essence of |PPD and
hencethe essenceof acquisition reform. Eventechnology-oriented end users, such asthose
in this case, will.not support something that they have little or no part creating, testing and
deploying. Human factors are at least as important as the structure of the system. In a
comparison of technical issues in system’s development, humanware is more technically
challenging than hardware or software.

Giventheapplication of humanfactorsissuesand context of thislessthanoptimal M1S
design and implementation, what alternatives or options were available that might have
resultedinadifferent outcome? How can humanwarebebuiltinto thehardwareand software
to have a complete system?

Therearenumeroushuman factorsthat wereoverlookedinthisimplementation. Table
4providesapartia list of humanfactorsthat were missing, organized by the human systems
triangle—system-technology, individual person, and social-organizational factors.

As an example of one of the system technology factors (system ergonomics), the
IPPMIS was a sophisticated program consisting of numerous modules and interfaces
spanning-diverse weapons systemsacquisition functions. The completed IPPMISrequired
technical knowledge, content knowledge, database mani pul ation skills, limited programming
skills, high navigation interpretation, a high tolerance for ambiguity and individual work-
arounds to facilitate system utilization. Specific psychometric properties of display were
givenlimited consideration during the IPPM 1S design process. Examples of shortcomings
in display and navigation (operation) inthe | DP. moduleinclude:

i Screen Design—each screen had adifferent layout aswell aslimited useof whitespace;

i Text Design—conventional text design principles were not followed for text layout,
type sizes, spacing of text, colors, and use of section titles;

i Activity Sequencing—not organized consistent with end user data entry sequencing;

i Navigation bar s—placedinthebottom | eft hand corner onthe main screen and moved
to different locations on subsequent screens,

i Icons—non-standard graphical icons were used on the navigation bars. Such icons
did not include atool tip or help option. Icon functionality wasdetermined through
atrial and error protocol;

i Keyboard shortcuts—many typical Windows based keyboard shortcuts such as Ctrl
C to copy and Ctrl V to paste were not active;

i Function keys—wereincluded but somefunction keyshad dual functionality; e.g. the
same icon was used both to-edit arecord and to save arecord,;
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System-Technological

Individual Person

Saocial Organizational

Users And Designers

Factors Factors Factors
System Ergonomics Persondlities Governing Politics
Relationships Between End Expectations Organizational. Politics

Transaction Volume Feedback User Involvement
Proactive
Supportive
Reactive
NeedsAndysis End User Enthusiasm User Management
Involvement
Socia Engineering Education Project Planning And
Management
Technology Trust Training And Devel opment Organizational Culture
Planning Interpersonal Trust Management Commitment

Business Planning User Satisfaction Cooperative Environments
Project Characteristics Improved Productivity Rewards And Incentives
Project Management Interpersonal Communications | Open Communications
Human (end user) Design End User Attitude Trust Between Individuas
Features And Organizations
Interest Organizational Change

Interdependencies

Job Design

Resistance

End User Diversity
Work Force Age/Seniority

Power

Implementation Timing

. Feedback messages—all feedback messages appeared in thetop right hand corner of

the screen and generally consisted of three to five words;
. Menu bars—used non-standard formats;
. I nput buttons—input button nameswerelabeled asFormA, FormB, Form C, FormD,
and Form E. Nominal descriptionsweredisregarded; and,
. Report generation—requiredtheuser to remember fromwhichpart, Form A —FormE,

the requested information was |ocated.
Final system specifications included features that were non-intuitive, non-standard,

not well-labeled or disregarded conventional design principles. When the end user was
gueried regarding utilization, the perceived lack of systemsreliability was stated as one of
the issues of concern. End users also reported difficulties in information access, results
consolidation and report generation. Many of these psychometric shortcomings resulted
in end user cognitive overload which further deteriorated an already resistant workforce to
IPPMISadoption.

All end users were contacted to participatein the system prototype, test, and evalua-
tion. Approximately 10% of the user population (five employees) participated during the
requirements generation, design'and prototyping phases. End user attention toward
understanding the various system elements during prototyping was lax and was directed
toward completion of daily functional activities.
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Theuser populationidentified prototyping asa‘necessary evil’ and a‘ waste of time.’
Early prototyping results produced high failure rates. Although the Prime Contractor
eventually remedied these initial failures, a underlying perception of technology distrust
emerged (Lippert, 2001). Thedistrust wasgeared toward not only the devel oper, the Prime
Contractor, but toward the information system itself. The various levels of limited trust
(Adams & Sasse, 1999) generated increasing resistance to system use.

Technical problems were overcome through individual procedural work-arounds.
These modifications enabled knowledgeable users the ahility to ‘work’ the system while
excluding less capable individuals from solving these technical issues.

Thecultural normwasthat professional devel opment, includingincreasing familiarity
with integrated technology, took a back seat to mission accomplishment. The Prime
Contractor offered limited help desk support and virtually no system training.

Managerial and Organizational Concerns

Technical systemintegrationwasnot amanagement concern. Devel opment costswere
limited. Systemdevelopment occurredinsideof anexisting lineitembudget for administrative
support, which posed a management problem. The Prime Contractor developed a unique
system for the PM O and did not make use of Commercial Off-The-Shelf products (COTS).
Several managers expressed aconcern for aperceived |oss of power through relinquishing
their discretionary decision-making authority to the IPPMIS.

ThelPPMISfailed during the operational implementation phase primarily because of
acognitive overload on the human system and personnel resistanceto acomplex integrated
system. Specifically, theend usersfound the systemto becomplicated, difficult to navigate,
and often-unreliable leading to adaptation and acceptance resistance. The IPPMIS was
perceived as disempowering by itsusers. It issuspected that part of the system failurewas
aresult of lack of systemacceptanceand use(Hilson, 2001). “ Thehuman element hasbhecome
the critical determinate of 1S success’ (Martinsons & Chong, 1999).

Although the new system was designed to integrate the PMQ cross-functional
elements, many managers perceived the actual system configuration to.reinforce stovepipe
structures. The various functional system components were well integrated. However,
locating and accessing the various components was often a challenge. Users overtly
expressed resentment toward the system. Within small user groups, individuals discussed
thewaste of time and resourcesassociated with the system procurement process. Manage-
ment wasnot privy to someof thesediscussions. Senior individual sat theend of their careers
werereluctant to learn and accept anew information system. The speed of implementation
coupled with the compl exity of the system overloaded thelate career stageend users. These
concerns and issues madeit difficult for the Prime Contractor to implement the IPPMI S.

The Prime Contractor engineered the system with numerous proprietary components.
The PMO was compelled to usethe Prime Contractor for maintenance, upgrades and future
enhancements.

Managersin the extended line of authority expressed a concern that:the development
costs exceeded the final system value. The perceived loss of employee productivity was
problematic given therequired human investment intimeand energy necessary to learn and
operate the new system. Limited training was available due to budget constraints and
because the culture was one where individual s were expected to learn on their own.
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Cultural Issues

PMO GOV, asanorgani zational entity, operatedinahighly bureaucraticand politically
charged environment under constant Congressional oversight. The organizational entity is
anintegrationof military andcivilianpersonnel. Astypical withmany government agencies,
military personnel rotateinand out of their job positionson predetermined schedules. Civilian
personnel rotated less frequently. Therewas an underlying sense of frustration within the
civilian ranks that mission:loyalty was stronger due to longer-term tenures within the
organization.

Organizational Philosophies

Within government circles, thereis afunding axiom of “use-it” or “loss-it.” Budget
allocations are used or returned to Congress at year's end. Defense contractors are often
considered second-class citizens. There are multiple reviews throughout the contract life
cycles by Congressional oversight groups including the U.S. General Accounting Office
(GAO) andinternal Department of Defenseauditors. Internal acquisition personnel consider
weapons systems devel opment and acquisition one of the most important functions of the
DaD.

CURRENT CHALLENGESAND PROBLEMS
FACINGTHEORGANIZATION

The systems development and implementation processes associated with this case
spanned aten-year period. Four yearswere spentintheinitial development and implemen-
tation phases. Theremainingsix yearswerenecessary togenerateafully functional product.
The weapons systems acquisition development processes were sustained concurrently
throughout the IPPMIS conversion process. Resistance to change remained a constant
threat tothisproject. Thesystem atrophied waiting on areengineering evaluationinthelast
year of the contract. Business Process Reengineering (BPR) of the processes should have
been considered (Broadbent, Welll & St. Clair, 1999; Roy, Roy & Bouchard, 1998; Tonnessen,
2000). That evaluation never occurred. The IPPMIS product was neglected.

The human factors that plagued this case included poor planning during all project
phases. A lack of attention was given to therel ationship between the end users (PMO) and
the designers (Prime Contractor).- Project planning did not accommodate periods of high
transaction volume. Needs analysis focused on the technical hardware and software
requirements. No consideration was given to the trust in the technology (Lippert, 2001).
Ergonomicswereminimally addressed. Project management (Chatzoglou & Macaulay, 1997)
and business planning were under-funded and project characteristics were not understood.

The personalities of the individuals involved, both government and contractor, were
simply not considered. Expectations were discussed, but then promptly forgotten and
feedback was light and limited. The result was that the end users had little enthusiasm to
accept a new system. Users were resistant to training, education and development on the
IPPMISandthereforeuser sati sfactionwasseriously compromised. Thenotion of improved
productivity was never accepted by users and the interests and intents of the stakeholders,
both government and contractor were not explicated. In the end, the end users’ attitudes
about the entire project and concept were ignored.
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The government continues to face numerous social-organizational issues. Politics
continually inhibited effortstoimprovethel PPMIS. User involvement remainsreactive, with
limited support and marginal proactivity, by any but the PM O representativefor acquisition
reform. The management of the PMO uses a ‘hand’s off’ approach and therefore project
planning and management islimited. Thecultureof thegovernment, thedefenseindustry and
theindividual contractor wereall ignored. Management commitment wasdifficulttoidentify
and cooperative environments to facilitate change were never explicitly addressed. There
were no rewards or incentivesfor adoption of the IPPM IS and open communications were
limited to system evaluation at final deployment. -Government personnel distrusted the
contractor and the contractor personnel distrusted the PMO. Changes, from the level of
acquisition reform to database management of modul es such asthe IDP, wereresisted. The
contractor did not consider jobdesignissues. Theageand seniority of theend user workforce
inretrospect weremisjudged. Differential power through consumer/provider, user/devel oper
was misunderstood. The final outcome of thislack of attention to the human factorswas a
less than fully functional system, at an unreasonably high cost, with marginal utility.

ENDNOTES

! The notion of humanware originated from a case study of the Ambrake Corporation
(Gupta, Holladay, & Mahoney, 2000).
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GLOSSARY OF TERMS

Commer cial Off-The-Shelf Products (COTS)—pre-devel oped products, including soft-
ware applications; available for purchase directly through vendors or commercial
sources.

DefenseAcquisition Work I mprovement Act (DAW 1 A)—theformal institutionalization of
acquisitionreform policies, practicesand procedureswithinthe Department of Defense
(DaD).

I ndividual Development Plan (I DP)—adatabase modul eof the | PPM | Sfocused on profes-
sional development and training.

I ntegrated Product and ProcessDevelopment (I PPD)—amanagement program permitting
the integration of all acquisition products, processes, functions, structures, configu-
rations and systems.

Integrated Product and Process M anagement Infor mation System (IPPM1S)—aMIS
designedtointegrateengineering, scheduling, testing, funding, procurement, contrac-
tor resources, personnel quality control and system upgradesin amaster acquisition
and procurement Structure.
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I ntegrated Project Team (I PT)—across-functional group of personnel assembledtoexecute
aspecific project.

Naval SeaSystemsCommand (NAV SEA)—ishierarchically linkedtothe ExecutiveBranch
of the United States Government through the Department of Defense, Navy Depart-
ment.

Program Executive Office (PEO)—a small executive staff tasked with evaluation and
management of operationsfor related Program Management Offices (PM Os).

Prime Contractor—a solicited defense contractor within the commercial sector hired to
support the development of the IPPMIS.

Program Management Office (PMO) — responsible for either an offensive or defensive
system that functionally discriminates, e.g. an air-to-air combat defense system, for
identification of unfriendly aircraft and data feed-forward into a combat system for
target acquisition and weaponsdeployment. Theexample PM O might functionunder
aProgram Executive Officefor air combat systems. (ThePMO GOV isthePOM inthis
case.)

Request For Proposal (RFP)—aformal proposal processusedtosolicit work throughabid,
competition, evaluation, and award procedure.
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APPENDIX

Background on the Defense Acquisition Community

TheDepartment of Defense Acquisitionworkforceistheprimary and relevant commu-
nity within the case. This background history attempts to contextualize the cultural and
environmental conditions of Acquisition Reform related to the specific MIS case under
discussion.

Over a three-decade life cycle (1970-2000), the development-and procurement of
offensiveand defensiveweaponsfor theU.S. Department of Defensehasundergonemassive
changes. Under the organization of the Under Secretary of Defense for Acquisition,
Technology and Logistics, weapons procurement contracts are solicited (through an
Request For Proposal—RFP process), eval uated, accepted, granted (won) and managed.

Inthelate1980s, acompl etereorgani zati on of the process of weaponsdevel opment and
acquisition was.implemented, ending in the Acquisition Reform Act of 1990—Defense
AcquisitionWork Improvement Act (DAWIA) (Gill,2001). Thisreformwasnecessitated by
the limited controlled and often overlapping weapons development and procurement
processes that emerged after WWII and continued throughout the next five decades.
Extensive cost overruns, contractual fraud, cases of the Government being compelled to
accept systems that failed to meet specifications, all shaped a Congressional mandate to
reform the entire weapons systems development and acquisition process. Additionally,
acquisition and contracting practiceswere constantly challenged with managerial problems
and werefrequently under pressure from an increasingly vigilant and accountability driven
U.S. Congress.

In1971, boththe Houseand Senate Armed ServicesCommitteescal led for aDepartment
of Defense wide multiyear review of the whole weapons acquisition and procurement
program. Thisreview included all systems, processes and contracts within each military:
service. “An outcome of a Congressional study commissioned by the House and Senate
Armed Services Committees—Packard Report, 1986—included astructural reorgani zation
and integration of the entire weapons acquisitions and logistics programs (Jefferson
Solutions, 2000; Acquisition 2005 Task Force, 2000). Some of the major recommendations
included the:

i integration of the weapons systemsacquisition processincluding planning, engineer-
ing, development, testing and deployment;
i joint service management of all weapons devel opment phases under anewly created

DoD organizational structure which merged the old logistics speciaty with the

weapons systems and acquisition specialty; and,

i integration of personnel, professional development and management into individual
project and program management ventures.

Reorgani zationtook placefrom 1979t01990, as' stateof theart’ | ogi sticsmanagement
was unveiled. Under the Reform Act, in 1990, a new weapons systems acquisition and
technology development structure and programs were enabled.

From 1984 through 1994, therewasasteady but rel atively slow migration of personnel
functions and mission. The functional migration included the movement from the old
disassociated systemsto the new integrated system including the creation of anew structure
of Program Executive Offices(PEOs) withoversight for aseriesof related Program Manage-
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Figure 2. The DoD 5000 Acquisition Model
DoD 5000 Acquisition Model

i Oemonatration i

ment-Offices (PMOs). A PMOiistypically responsiblefor either an offensive or defensive
system that functionally discriminates, e.g. an air-to-air combat defense system, for identi-
fication of unfriendly aircraft and data feed-forward into a combat system for target
acquisition and weapons deployment. The example PMO might function under a Program
Executive Officefor air combat systems.

The acquisition reform process began to coordinate weapons systems devel opment
among armed services. Theintegration of weaponssystemsdevel opment eliminated, for the
first time, theneed for overlapping functionsand systems. A current, FY 02, outcomeof this
reformactionincludestheJoint Strike ForceFighter (JSF) aircraft (Struth, 2000). Thisaircraft
iscurrently intesting and pre-production and supportsthe Navy, Air Forceand Marine Corp
aviationcommunities.

Figure 2 depicts the four-stage acquisition model used by the Department of Defense
acquisition organizations, which manage weapons systems devel opment and field deploy-
ment.

While legislative reform was in progress, organizational changes were being imple-
mented and new systemsdevel opment technol ogieswerebeing proposed. Researchintothe
use of Integrated Product and Process Development (IPPD), the use of Integrated Project
Teams (IPTs), new financial and database management systems, and the application of the
latest developmentsin quality assurance and control, all led to the complete overhaul of the
weapons systems acquisition process.

The human side of weapons systems development also experienced reform. The
creation of aDepartment of DefenseAcquisition University (DAU) established agovernment
graduate college for training and devel oping weapons systems acquisition professionals.
New federal career tracks under the Office of Personnel Management (OPM) were opened
permitting acquisition, logistics and technology development to become independently
recognized asdiscriminate civil service and military specialty professional career tracks.

From 1984 through 1994, therewas continuousgrowthin theacceptanceof acquisition
reform policies and procedures. Organizational and manageria problems and structural
dilemmas were solved. Professional training and development became institutionalized.
Weaponssystemswere produced and depl oyed ontime, within budget and with minimal error
dueto:

. the structural reorganization of the Program Management Offices,
. the reorganized secretariat within the Department of Defense; and,

. acceptanceof new techniquesin using systemsengineering principlesand procedures
to manage the integrated acquisition process:
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